['ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa30BaTENIbHOE YUPEKACHUE

CepmiioBckoit obsactu «JIBoper; Moo aéxm»

Herckuit Texnonapk «KBantopuym r. Bepxuss [Ipimay

[IpunsTa Ha 3acenanumn

HAay4YHO — METOJIMYECKOTO COBETA
I'TAHOY CO «JIBoperr MOaoaExm»
ITpoTokon Ne 5 ot 25.06.2026 .

VYTBEPX/IAIO:

Jupexrop

'TAHOY CO «/IBopen MOIoaEKM»
A. H. Cnuspko

ITpuka3 Ne 860-1 ot 25.06.2026 r.

LOKYMEHT MOATNUCAH
S .. SNEKTPOHHOW NOANMUCHIO

MONDOEKU

Ceptudukar: 00F3D262CC4A7DSEIOCA5A48BC22B903B6

Bnapeneu: FOCYJAPCTBEHHOE ABTOHOMHOE HETUMOBOE O6PA30BATE/TbHOE
YYPEX[IEHWE CBEP[UTOBCKOW OBJIACTW "[1BOPEL| MOSIOAEMXN"

Deitcteutenen: ¢ 04.08.2025 po 28.10.2026

JlononHuTenbHas o0ieoOpa3zoBarenbHas 001epa3BUBaloIas porpamma
TEXHUYECKOI HAMpaBIEHHOCTH

«ITPO®kammyc: oTpacjieBoin»

(ba3zosvlil, npoosurymolii ypoeHu)

Bo3spact obyuatomuxcs: 14 —17 ner

Cpok peanuzanuu: 2 roja (288 yacoB)

COTI'JTACOBAHO:
H.o. HagyanpHUKA
JIETCKOI0 TEXHOapKa

«KBanropuywm. r. Bepxuss [pimmay»

M.B. CuBkosa
«S5» nroust 2026 r.

ABTOpBI — COCTaBUTENU:

MeJJaroru JOMOJIHUTEIBHOTO
oOpa3oBaHUs:

Bznopuos C.U., Boxmuna T.C.,
I'pynueB A.A., lynaea 1O.B.,
Hroxuna B. /1., JIeiixuep A.A.,
JIuage C.B., MatBees A.H.,
Monszun H.A., Hewaes M.O.,
IToronsankuua B.H., IIporacoB A.
H., Ceprees A.C., Conosses I1.A.,
[MTagpuna E.B., fIlnanuna E.B.
crapmii  metoauct  Kyponuna
T.}O., metoguct CaBuenko A.B.,
KysHnenosa 0.B,, Ie1aror-
opranuzarop, Hwuxkutuna JI.E.,
Me1aror-oprauu3arop.

r. Bepxusis [Isimma, 2026 .



1. KomIuiekc OCHOBHBIX XapaKTEPHUCTUK MPOTrPAMMBI
1.1. IlosicHuTe/IbHASA 3aNIMCKA

[ToTpebHOCTH OTEYECTBEHHOMU SKOHOMUKHU B pPa3BUTHUH
BBICOKOTEXHOJIOTUYHBIX IIPOU3BO/ICTB JTUKTYET HOBBIE TpeOOBaHMUS
K JOTIOJIHUTEIbHOMY oOOpa3oBaHuio. Ero kimoueBod 3agadyeid  CTAHOBUTCS
dbopMupoBaHHE WHKEHEPHOTO MBIIUICHUS U MOJATOTOBKAa KaapOBOTO pe3epBa
JUISL HAy4yHO — TeXHMUYecKol cdepbl. JlocTmkeHue HTOM 1elu HEBO3MOXKHO
0e3 BOBJICUEHUSI 00YYAIOIIUXCS B IPOEKTHO — MCCIIEIOBATEIBCKYIO IE€ATEIbHOCTh
U TEXHUUYECKOE TBOpUECTBO. MHTErpamus 3Tux GopMaToB UTPAET ONMPEICIISIONTYIO
POJIb B COBPEMEHHOI 00pa30BaTeNIbHOM NapagurMe: OHa CTUMYJIUPYET COLUATbHYIO
U Ipo(hpecCHOHANbHY0 aKTUBHOCTh MoJIoAexH. Kak ciencrBue, 3To crnocoOCTByeET
npoUILHOMY  CaMOOIIpPEAENCHUI0  oOywaroumxcs B cdepe  TEXHOJIOTHH,
4yTO B OyAyIEM TrapaHTHPYET POCT MPOU3BOAMUTEILHOCTH TpyAa M AUHAMUYHOE
pa3BUTHE HAYKOEMKOT'O CEKTOPa SKOHOMUKH.

JlononHuTenbHAs oOuieo0pa3oBaTenbHas o0Illepa3BUBaoIias IporpaMmma
«ITPO®xamnyc:  orpacineBoi»  (manee—IIporpamma) uMeeT TEXHHUUYECKYIO
HampaBJIeHHOCTb. (OHa  OpPUEHTHPOBAHA HA U3yYCHUE OCHOB  MEXAHUKH,
KOHCTPYUPOBAHUSA, MPOTrPAMMHUPOBAHUS M aBTOMATU3allMd YCTPOMCTB, a TAKKe
Ha UX MPUMEHEHHE B PA3JINYHBIX OTPACISAX MPOMBIIIJIEHHOCTH.

[IporpamMma sBIIsI€TCS JTOTMUYECKUM MPOJ0JKEHHEM BBOAHOrO Kypca (JOOIT
«ITPO®xammyc: o06mIas croenuaiu3aius»), B paMKax KOTOPOro O0O0ydaromiuecs
noJy4aroT (yHJIaMeHTaIbHbIC 3HAHUS B BEIOPAHHOM 00JIacTH.

['maBHasg 3agaya MNOpoOrpaMmbl — Pa3BUTHUE TEXHUYECKOTO MBbILIIJICHUS,
MOATrOTOBKA OYyAYIIMX MHKEHEPHBIX KAJPOB U TIyOOKOE MOTPYKEHHE MOJAPOCTKOB
B CIIeNU(PHKY TEXHUYECKUX U COBPEMEHHBIX pabounx mpodeccuii.

OOyueHue HOCUT SIPKO BBIPOKEHHBIM MNPUKIAAHOW Xapaktep. B pamkax
npoQHUIbHBIX Ja0OpaTOPUN AaKTUBHO NMPUMEHSETCS Keic — MeToA: oOywaromuecs
paboTarOT HaJl peaIbHBIMU MIPOEKTAMH C YYaCTUEM WHAYCTPUATBHBIX 3aKa3UHKOB.

[Tox pyKOBOACTBOM I€AaroroB 0OyYaroIIMECs MPOXOIAT MOJIHBIA ITUKII CO3AaHuUs



NpPOJAyKTa — OT FeHepallud TEXHUYECKOM UAEH | YNpaBIEHUS MPOLIECCOM
€€ BOIUIOIICHUS 10 COOPKH peaibHbIX MOJIeNIEH U IPOTOTHUIIOB.

Takoil MpakTUKO — OPUEHTHPOBAHHBIN MOAXOJA IMOMOTAET O0YYaIOUIHUMCS
Jyduie TOHATh creuuduky padoTel MNPOGUIBHBIX CIEHHAIUCTOB, OCO3HATh
LEHHOCTh MOTy4aeMbIX HAaBBIKOB U CIIeNaTh YBEpPEHHBIN mar
K Mpo(eccnoHaIbHOMY CaMOOMPEICICHHUIO.

[Iporpamma pazpaboTana ¢ y4éToM TpeOOBaHUM CIIETYIONTUX HOPMATUBHBIX

MPABOBBIX AKTOB U TOCYAapPCTBEHHBIX TPOTPAMMHBIX JOKYMEHTOB:

— ®@enepanbHbiii 3akoH Poccuiickoit @eaepanuu ot 24.07.1998 No 124 — @3

— «OO0 ocHOBHBIX rapaHTHsix mpas pedénka B POy (penaxius ot 20.02.2026);

— ®enepanbHblii 3akoH oT 29.12.2012 N 273 — ®3 «O6 obpazoBaHuun
B Poccuiickoit @enepanum» (penaxuus ot 28.02.2025);

— @epnepanbHblil 3ak0H Poccutickoit @enepanuu ot 14.07.2022 Ne 295 — @3

— «O BHeceHun wusMeHeHuil B DenepanbHbli 3akoH «O0 00pa3oBaHUU
B Poccuiickon denepanuny;

— Pacnopsxkenne  IlpaButensctBa P® ot 31.03.2022 Ne 678 —
p «O0 yrBepxkaeHun KoHUeNuuu pa3BUTHS JOMOIHUTEIBHOIO 00pa3oBaHUs
nereit 1o 2030 rogay;

— Vka3 [Ipesugenta Poccuiickoit @enepanuu ot 07.05.2024 Ne 309

— «O HanmoHaNBHBIX HENSX pa3BuTHsA Poccuiickoi @enepanuy Ha MEpUOA
10 2030 roga u Ha nepcriekTuBy A0 2036 ronay;

— Vka3 [Ipesungenta Poccuiickoit @enepanuu ot 09.11.2022 Ne 809

— «O06 ytBepxaeHnu OCHOB roCyJIapCTBEHHOM MOJUTUKU TO COXPAHEHUIO

Y YKPEIUICHUIO  TPAOULHAOHHBIX POCCHUMCKMX JYXOBHO —  HPaBCTBEHHBIX
LICHHOCTEI»;
— Ilpuxka3 Munucrepcrsa HayKH U BBICILIETO oOpazoBaHus

P® u MunucrepctBa I[Ipocsemenuss P® or 05.08.2020 Ne 882/391 «O6
yTBepXKAcHUH [lopsiika OpraHM3alWi ¥ OCYIIECTBJICHHS 00pa30BaTelbHON

NESATEIbHOCTH NpPU CETEBOM (opMme peanusalnuu 00pa30BaTENbHBIX IMPOIPaMM»

(penakuus ot 22.02.2023);



— Ilpukaz MunucrtepctBa Ilpocemiennss P® ot 27.07.2022 Ne 629
«O0 yTtBepknenun Ilopsiika opraHu3aldd W OCYIIECTBIIEHUS 00pa3oBaTesIbHON
JESTEIIbHOCTH IO TOMOTHUTENLHBIM 00111e00pa30BaTeIbHBIM IPOTPAMMAM;

— Ilpukaz MunucrepctBa IIpocBemienuss Poccuiickon — denepanuu
ot 03.09.2019 Ne 467 «OO6 ytBepxkaenun lleneBoit Mojaenu pa3BUTHS
PErHOHAJIBHBIX CUCTEM JOMOJIHUTEIBHOTO 00pa30BaHus AETEN;

— Ilpuxa3 MunucrepctBa o00miero u npodeccCuoHaIbHOTO 00pa30BaHUS
CeepmiioBckoit oomact oT 30.03.2018 Ne 162 — JI «O6 yrBepkaenun Konueniuu
pa3BUTHs 00pa3oBaHus Ha TeppuTOopuu CBEepAIIOBCKOM 00yacTu Ha epuoa a0 2035
roJia»;

— Ilpuka3 MuHHCTEPCTBA TpyJa H COUMAIBHOW 3amuThl Poccuiickon
®enepaunn ot 22.09.2021 Ne 652H «O06 yTBepkIeHUU NPOPEeCcCUOHATBHOTO
cragaapra «llemaror AOMOMHUTENBHOTO OOpa3oBaHUs JI€TEd U B3POCIBIX)»
(3apeructpupoBano B Muntocte Poccun 17.12.2021 N 66403);

— IlocraHoBneHne ['maBHOro rocyaapCTBEHHOIO CaHUTapHOro Bpaya P®
ot 28.09.2020 Ne 28 «O6 ytBepxkaeHun CanlluH 2.4.3648-20 «CanutapHo
— BMUJEMHUOJIOTUUECKUE TPEOOBaHUS K OpraHM3alUsM BOCHUTAHUA U OOy4YEHWUS,
OTHbIXa 1 03JI0POBJICHUS neren Y MOJIOJICKI (penakuus
ot 30.08.2024);

— IlucekMo MunucrepcrBa oOpa3zoBanus u Hayku Pdor 18.11.2015
Ne 09— 3242. «O HaIpaBJICHUU MeTtoandecKkux PEKOMEH TAIUi
M0 MPOEKTHUPOBAHUIO JTOMOTHUTEIBHBIX 00IIepa3BUBAIOIIUX MPOTpaMM (BKITHOUAs
Pa3HOYPOBHEBBIC));

— Ilocranosnenune IIpaButensctBa Poccuiickoit @enepanuu ot 11.10.2023
Ne 1678 «OO06 yrtBepxaeHun IlpaBun  npuUMEHEHUS  OpraHU3alUsIMHU,
OCYIIECTBIISIONMMU 00pa30BaTEIbHYIO JNESITEIBHOCTh, YJEKTPOHHOTO OOYy4YeHUS,
JMCTAHIIMOHHBIX o0Opa3oBaTeIbHBIX TEXHOJIOTUI npu peanuzaiumn
00pazoBaTEIbHBIX MPOrPaAMM»;

— Ilpuxka3 MunucrepcrBa HAyKU Y BBICILIETO oOpa3zoBaHus

P® u MunucrepctBa mnpocsemenuss P® ot 05.08.2020 Ne 882/391 «O6
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yTBepkaenun llopsaka opraHuzalMd U OCYILIECTBIEHUSI 00pa3oBaTEIbHOU
NEeATEIbHOCTH TpU ceTeBo ¢dopme peanusanuu o0Opa30BaTEIbHBIX MPOTPaAMM)»
(penaxuus ot 22.03.2023);

— Ilpuka3 MuHucrepcTBa 00pa30BaHUS W MOJIOJCKHOW  TMOJUTUKH
CaepaioBckoit oomactu oT 29.06.2023 Ne 785 — J1 «O06 ytBepxaenun TpedoBaHmit
K YCJIOBHSIM U TIOPSIIKY OKa3aHMsI TOCYAApCTBEHHOM YCIYTH B CONMAIIBHON cdepe
«Peanuzanusi JOMOJHUTENBHBIX O00pa30BaTENIbHBIX MPOTpaMM B COOTBETCTBUU
C COIIMAIBHBIM CEpTUPUKATOMY;

— Pacnopsoxenne [lpaButenpctBa CBepanoBckoi obmactu Ne 646 — PII
or 26.10.2018 «O cozmanuu B CBEpIIOBCKOM 00J1aCTH 1IEIEBON MOJIEIH Pa3BUTHS
PErMOHAIBHOM CUCTEMBI JOTIOJHUTEIIBHOTO 00pa30BaHus IETE»;

— IIucemo MunucrepctBa mnpocsenieHuss Poccuiickon @Penepaunu  OT
07.05.2020 Ne BB — 976/04 «PexomeHmanuu IO peaiM3allid BHEYPOUHOM
JEATEIbHOCTH, MPOTPaMMbl BOCHHUTAHUS U COLMAIM3ALUU U JIOMOJTHUTEIBHBIX
0011e00pa3oBaTeNbHbIX porpaMm C IPUMEHEHUEM JTVCTAHIIMOHHBIX
00pa3zoBaTEIbLHbBIX TEXHOJIOTUI;

— IlonoxxeHne o TONOJHUTENBHBIX O00IIe00pa30BaTENbHBIX MPOrpaMMax
['TAHOY CO «/IBopen Mmosioaexun», yreepxaecHHoe npruka3om oT 18.05.2026 Ne 703
— I,

— Ilonoxxenue o cereBoil popme peam3aii 00pa3oBaTEIbHBIX MPOrPAMM
B 'AHOY CcO «JIBopen MOJIOJIEKIY, YTBEPKICHHOE MIPUKA30M
ot 08.11.2021 Ne 947 — n.

AKTYaJIbHOCTh MPOrpamMMbl OOYyCJIOBJIEHA TOCYJAapCTBEHHBIM 3alpOCOM
Ha (opMupOBaHHE CHUCTEMBI HEMPEPHIBHOM MOATOTOBKH KBATH(HUIIUPOBAHHBIX
WHXXEHEPHBIX KaJIPOB, a TAK)KE MOTPEOHOCTHIO CAMUX O0YUYarOIIUXCSl B peasii3aluu
CBOEr0 TBOPUYECKOTO M MHTEIUIEKTyalbHOTO noTeHnuana. Coaep:kaHue nporpaMmMbl
OTBEYAET COBPEMEHHBIM MPUOPUTETAM HAYYHO — TEXHOJOTHMYECKOTO DPa3BUTHUS
oOmectBa. OOpa3oBaTeNbHBIA  MPOLIECC  BBICTPOEH € YYETOM  TpeOoBaHUM
HOPMATHBHO — TIPAaBOBOM 0a3bl, COXpaHss TPU 3TOM TEPEIOBBIE MOIXOJbI

Y TEXHOJIOTUHU oOy4eHHUs. [Iporpamma BBIITOJTHSIET BAKHEUIIIYIO
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npOoQOPUEHTAIMOHHYIO (PYHKIIMIO: OHAa 3HAKOMHUT IOJPOCTKOB C aKTyaJbHBIMU
paboOYMMU U MHKEHEPHBIMU MTPO(ECCUSIMU U TIOBBIIIAET UX MOTUBAILIUIO K BEIOOPY
TEXHUYECKUX CIECIUATBHOCTEM.

HoBu3Ha mporpamMmbl 3aKIOYAEeTCS B MPAKTUYECKOM IPUMEHEHUU
U YCOBEPIICHCTBOBAHMM  KOMIIETCHIIMM, 4Yepe3 TIIyOOKYyI0  MPOEKTHYIO
JNEATeIbHOCTh.  BaXXHBIM  CTPYKTYpHBIM  OTJIMUMEM  SIBJSIETCSA ~ CMEHA
oOpa3oBarenbHOr0 (hokyca: eciin Ha 6a30BOM ypOBHE OO0yuaromuecs OCBauBajM
HampaBJeHUs cpazy TpEx mnabopatopuii (OAHONW BeAymIeH | ABYX CMEXKHBIX),
TO Ha IPOJIBUHYTOM  yPOBHE MPEIIOJIAraeTcsi MAKCUMAJIbHOE IOTPYKEHUE
UCKIIIOUUTETHFHO B OJIHY MPOGUIIBHYIO (BEAYIIYIO0) JTJa00paTOPHIO.

B pamkax 3TOro HampaBlIeHHS TPOCKTHBIE KEHCBhI CTPOr0 OPUEHTUPOBAHBI
Ha 3ampochl KOHKPETHOW oOTpaciau. HamonHeHune Kaxaoro Keiica CTpOUTCS
U3 HA0Opa  YHUBEPCAJbHBIX TEXHOJOIMYECKUX TPOLECCOB U ONpeAesercs
WHJMBUAYAJIbHO. B 3aBUCUMOCTH OT MOCTaBJIECHHOW 3a/Jaud, CEeHU(UKU OTpaciv
U CJIOKHOCTH Keica u3 obiiero mepeuHs (Hampumep: cOop u oOpaboTka mpoo,
MUKPOCKOITMYECKUI aHajau3, aHaIu3 (PU3HUUYECKUX CBOWCTB, XMMUYECKUU aHAJIM3,
kaprorpadus u ['MC — TexHOIO0THH, MOJEIUPOBAHNE T€OJIOTMUECKUX MPOIECCOB,
paboTa C KEpHaMU W pa3pe3aMH, OIICHKA KOJOTUYECKUX PHUCKOB) BBIOMpPAIOTCA
T€ YHUBEPCAIbHBIE  TEXHOJOITMYECKUE  MPOIECChl,  KOTOpPhIE  MO3BOJSIOT
MaKCHUMAaJIbHO TMOJIHO PACKPHITH MPOOJIEMATUKY U HAWTH ONTUMAJILHOE PEIlICHNE.

ba3oBbIil ypoBEHb MpOrpaMMbl, B CBOIO OY€pElb, OTINYAETCS MOIYJIHHOU
JIOTUKON «CKBO3HOTO MPOEKTUPOBAHUSY»: B PAMKaX Ka)KJIOTO OTPACIEBOTO MOYJISA
(manpumep, «MammHocTpoeHue»  win  «llumeBas  NPOMBIIIIICHHOCTH)
oOyyaronyecs: MpoXoAsT MOJIHBINA LUK CO3JAaHMS MPOIYyKTa — OT aHAJIU3a ChIPbs
Y CBOMCTB MaTepUaJoB JI0 pa3pad0TKU aBTOMATU3UPOBAHHON CHCTEMBI YITPaBICHUS
Y MyOJIMYHOM 3alllMThl  Keica, 4YTo (QopMHUpyeT IEeJIOCTHOE TPEeICTaBICHUE
O TEXHOJIOTMYECKOU LEMOYKE OTPACIIH.

JlanHast ydeOHasi TporpaMma peaju3yeTrcss B pamMKax o0pa3oBaTeIbHOTO
npoekra «I[PO®kamnyc» B TECHOM B3aUMOAECHUCTBUM C PEAbHBIM CEKTOPOM

SKOHOMHUKHA IO MOJIEJTM  JIBYCTOPOHHEro  MapTHEpCTBA:  oOpa3oBaTeiabHas
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OpraHu3anys JONOJHUTEIBHOTO O0pa3oBaHUS U NPEANPUSATHE — 3aKa3dMK.
[Ipeanpustie  BBICTYNA€T  OCHOBHBIM  3aKa3uyMKOM  OyAyIIUX  KaJpOB:
OHO (OPMHUPYET 3aMpoc Ha KOMIETEHIINH, MPEIOCTABISIET aKTyalbHYI0 TEMaTUKY
JUISL KEHCOB M o0ecreyrBaeT MHTEIUICKTYalbHYI0 TMOJJEPKKY B peajau3aluu
IPOEKTOB. DTO TMO3BOJSET BBICTPAUBATh WHAMBUAYaJbHbIE 00pPa30BATEIbHBIE
TPACKTOPUH OOYYAIOMIUXCS € yUETOM PeaJbHOM KaJpOBOM MOTPEOHOCTH OTpaCiu
U pemiaTh MNPAKTUYECKHE 3aaud, B3SThIE W3 HACTOSIIMX MPOU3BOJCTBEHHBIX
IIPOLIECCOB.

Peanu3zanust nporpaMMbl OCYIIECTBIISIETCS COBMECTHO:

OOpa3oBarenbHas  OpraHu3alysl  JONOJHUTEIBHOTO  00pa3oBaHUS —
oOecrieunBaer  OOUIYyI0  KOOPAMHAIMIO, METOJMYECKOE  COIMPOBOXKIECHUE,
(dbopMupOBaHKE TPYNI U OPraHU3aLUI0 YHUBEPCAIBHBIX Ja0bopaTopuid (Moayien).

[Ipeanpuste (oTpacib) — Y4YacTBYET uepe3 MpPEAOCTaBICHUE pPEATbHBIX
TEXHOJIOTUYECKUX 3aJay, OpraHu3alui MNpOo(UIBHBIX HKCKYPCUH U BCTpEY
C MHIYCTPUAIbHBIMU HAaCTaBHUKaMU. MeponpHsaTHUS PaBHOMEPHO PaCIpPEICICHBI
B Te€YEeHUWE Yy4YEeOHOro TroJa | HalpaBj€Hbl Ha MNOTPY’KEHHUE OO0ydYaroIIMUXCcs
B IIPOU3BOJCTBEHHYIO KYJIBTYPY, KOPIIOPATUBHBIEC CTAHIAPTHI U PEIICHNE PEaJIbHBIX
TEXHOJIOTUYECKUX 3a/a4.

OTaM4YuTeJbHON O0COOCHHOCTHI) MPOrPaMMbl  SBISIETCS  CO3/IAHUE
00pa30BaTeNbHO — MHXKEHEPHOU Cpefibl ¢ YTIyOJIeHHBIM MOTPY>KEHUEM MPOEKTHON
KOMaH/Ibl B MPOIIECC PeATN3alMU TEXHUYECKOr0 MTPOEKTa B paMKax OJHON BeAyIlen
7a00paTopur COTJacHO JKM3HEHHOMY ILMKIYy HpPOEKTa. YUYaCTHUKA HMEIOT
BO3MOXXHOCTh  JIOTIOJIHUTH ~ 00pa3oBaTeNIbHBIM  MpoLECC  MEPONpPUATHUSIMHU,
OpraHM30BaHHBIMU UHIYCTPUATBHBIMU MAPTHEPAMU.

Conepxanue Mojyneir 0a30BOro ypoOBHS IOCTPOCHO IO MPHUHITUITY
«OTpaciieBOro  KOHCTPYKTOpa»: HE3aBUCUMO OT BHIOPAHHOTO  HaIpaBJeHUS
(OT TeOTEXHOJIOTUM [0 TPAHCIOPTA) KaXKIbI MOJYJb BKJIIOYAET TPHU CKBO3HBIE
naboparopun (reoJ0rnuecKyro/MaTepraloBeIYECKyl0, HHXEHEPHO — MPOEKTHYIO

Y aBTOMATH3allMH), a TaK)K€ HWTOTOBBIM KEWC, YTO TO3BOJISIET OO0ydaroueMycs



chopMHUpPOBATH CUCTEMHOE MOHMMAHHUE OTPACIU U MOJYyYUTh COATAHCHUPOBAHHBIN
Habop npodeccuoHaIbHBIX MPOO.

Monynu 6a30BOro ypoBHS BKJIIOYAIOT IIECTh OTPACIEBBIX HANPAaBIICHUN:
«l'oppgo —  Merammypruueckas — oTpacib», «KpeaTwBHbIE  HMHIYyCTpUN»,
«MammnocTtpoenue», «lIumesast MpOMBIIUIEHHOCTBY, « TpaHCIOPT M JIOTUCTUKAY,
«9Hepreruka». Kaxaplii MOAYJIb COCTOUT U3 TPEX JJaOopaTopuil (M3y4eHUs CBOICTB
ChIpbSl U MaTE€pPHUAJIOB, MPOCKTUPOBAHUS OT JAOOPATOPHOIO aHajdu3a U PYyUYHOTO
IPOTOTUIUPOBAHMS 10 TPOTPAMMHUPOBAHMS CHCTEM aBTOMATH3ALUU U Iy OJIUYHON
3aIIMTHI IPOEKTA.

[Iporpamma chopmupoBaHa ¢ yuy€TOM MPHUHIMIA HWHTETPATUBHOCTH,
YTO TMOJIPa3yMEBaeT HEPa3pbIBHOCTh YUYEOHOH, MPOEKTHON U COOBITUITHOM
nesTebHOCTH. K COOBITMIHON N1eATEIbHOCTH OTHOCATCS ITyOJMYHBIE 3allluThl
IIPOEKTOB, OTPACJIEBbIE IKCKYPCHH, BCTPEUN C UHIyCTPUAIbHBIMU HACTaBHUKAMHU,
y4acTHE B KOHKypCax M KEHUC — YeMIuoHarax. [akod NOoAXOJd MpU3BaH
copMUpOBaTh Yy OOYyYAIOIIMXCSl 3HAHMUS, HABBIKM M YMEHHUS B CTPEMUTEIBHO
pa3BUBAIOIIMXCS 00JACTAX HHKEHEPUU.

Taxum oOpazom, mporpaMMa He TOJIBKO TOTOBUT OOYYAIOUIUXCS K PELICHUIO
CJIOHBIX MHKEHEPHBIX 33/1a4, HO U peniaeT npodyieMy paHHeld mpodopueHTanuu,
oOecrieunBas OCBOCHHE MPEANpPO(PECCHOHANBHBIX 3HAHUWA B paMKax COJEpKaHUS
oO11epa3BUBAIONIEH IPOTrPAMMBI.

OCHOBHBIMHM YYaCTHUKAMHU MPOEKTA SBIISIOTCS:

HacTtaBHuk — negaror oT opraHu3aluu AOMOJHUTEIBHOTO 00pa30oBaHus;

Komanna mpoekta — oOyuaromuecs, TModydaronme o0pa30BaTeIbHBbIHI
Y IPOJYKTOBBIA pe3ynbTarT;

3aka34uK — NpoUIbLHOE MPENPUITHE.

[IpoekTHass pabota mnpennonaraer yriyOJIeHHOE H3y4YeHHE MaTepuaa
U CIIOCOOCTBYET MOBBIIIEHUIO KOHKYPEHTOCIIOCOOHOCTH 00YyYarOUIMXCsi HA OCHOBE
BBICOKOT'O YPOBHSI 00pa3oBaHMsl, COPMUPOBAHHOCTH JIMYHOCTHBIX KOMIIETEHIIUI

H PCaJILHOI'O OIIbITa pCHICHUA OTPACICBLIX 3aaa4.



[lo conmepxaHU0 MOAYJM MAENATCS Ha NPEIMETHbIE, HEMOCPEICTBEHHO
CBsI3aHHBIE C 00JIACTHIO 3HAHUH, BKIIIOUAIOIINE TAKUE HATIPABJICHUS KaK:

«/labopamopus zeonocuu u 2e0mMexHONO2UIIN— B XOJI€ OCBOCHHSI MOIYJIS
7abopaTopuM  TEOJOTMM W IEOTEXHOJIOTMM  oOyuwaromuecs — MPOJAOJDKAT
UCCIICIOBAHUE KJIFOYEBBIX CBOMCTB TOPHBIX IMOPOJ U I€0JOTUYECKUX IMPOIECCOB
(CTPYKTYpbl M TEKCTyphl ~ MOPOJl, IUIOTHOCTH, TMOPUCTOCTHU, TBEPIOCTH,
UCTUPAEMOCTH, XPYINKOCTH, a TaKKE XHUMHUYECKOTO COCTaBa M SKOJOTUYECKHUX
puckoB). OHU TONyYaT TOJHBIC 3HAHUS 1O METoJaM OoTOOpa u 00paboTku Mpod
(kepH, NIUIMX, MOHOJIUT), MpaBUJIaM MAapKUPOBKU M KaTaJOTU3AIMH, a TaKkKe
chOpPMHUPYIOT TPAKTUYECKHME HABBIKM MHUKPOCKOIMUYECKOTO aHallu3a MHUHEPAJIoB,
paboTsl ¢ reoxe3uueckuM obopymoBanueM (IHCC, TtaxeomeTp, HUBEIUDP)
1 OECIIMIIOTHBIMHM aBHAIIMOHHBIMU CHCTeMaMu sl adpodoTrochEmMku. Kpome Toro,
oOyyaromuecsi HaydaTcsi HCMOJb30BaTh MporpammHoe obecnedenue QGIS
JUIi TIOCTpoeHUs] LUGPPOBBIX MoOAeNeH penbeda U reoJOTUUECKUX Pa3pe3oB
U COBEPILICHCTBYIOT HAaBBIK BEICHUS TEXHUYECKUX MPOEKTOB, MPUMEHHMBIX
Ha MPaKTHKE.

B kauectBe mnOpuMEpPOB  NPAKTUYECKON  peaiM3allid  IOJYyYEHHBIX
KOMIETEHIIMM B paMKax JaHHOW JiabopaTopur MOTYT OBITh peaTn30BaHbI
CHEYIOIINE KEUCHI:

Keiic 1. «Pa3zpaboTka HOBBIX MECTOPOKICHUI .

Keiic 2. «MccnenoBanne 3eMIETPSICECHUIN.

Keiic 3. «9ko — kapTa poIHOTO Kpas».

Keiic 4. «Ontumuzanus TPaHCIOPTHOM JIOTUCTUKU JJIsl COKpalleHUs
BBIOPOCOB YTJIEKUCIIOTO Ta3ay.

Keiic 5. «Co3nanue kapThl MOJ3EMHBIX BOI.

Keiic 6. «YTunuzanus 0TX0/10B TOPHOI00BIBAOIIETO TPOU3BOJICTBAY.

Keiic 7. «OntumMusanus ypokalHOCTH 3€pPHOBBIX KYJIBTYpP».

«/labopamopusn snepzemuku) — B IPOIECCE OCBOSHUS MOTYJIsI TJabopaTopuu
AHEPreTUKHU OOyUaIOIIUECs MOTydaT 3HaHUs B 00J1aCTH UHKEHEPHOU JeATeIbHOCTH,

a UMEHHO TPOCKTUPOBAHMS HHEpreTudeckux cucreM. OHH TPHOOPETYT HaBBIKH
9



paboThI B COOTBETCTBUU ¢ peanpogpeccCuoHaIbHBIMU TpeOOBAHUSIMU
HSHEPrOMHXEHEPUH IMYTEM OCBOEHHUS TEXHOJOTMiA B 00JacTH MPOU3BOJICTBA,
nepeaayn U pacrpeaeieHus AIEKTPOIHEPTUH, XpaHCHHUS DHEPTHH,
BO300OHOBJISIEMBIX MCTOUHUKOB IHEPTUU, IHEPTrodP(HEKTUBHOCTH U IU(POBU3ALNU
SHEPTrOCUCTEM.

B pamkax mnpakTHYeCKOWl MTOATOTOBKH OOyYaloOmIuecs 3aKpemnsT HaBBIKH
B 00JIaCTU COBPEMEHHBIX OJHEPreTHUYECKUX TEXHOJIOTHM: pacuéT BBIPAOOTKH
COJIHCUHBIX TaHEJEeH, T0100p THOPUAHBIX CHCTEM, TPOBEICHNUE TEIUIOBH3NOHHOTO
oOcleIoBaHMs, CO3/IaHUE CHUCTEM cOopa JaHHBIX Ha 0aze MuTepHeta Bemeit (loT),
MIPOTHO3UPOBAHUE HATPY3KH U MOCTPOCHUE IUPPOBBIX IBOWHUKOB.

B kadectBe TmpuUMEpOB MPAKTHYECKOW  pealm3alid  TOJYyYCHHBIX
KOMIIETCHIIUM B paMKax JIaHHOW JIabopaTopuul MOTYT OBITh peaJTu30BaHbI
CHEYIOIINE KEUCHI:

Keiic 1. «IloBbimieHne 3HEpProd(PEeKTUBHOCTH  HA MPOMBIIIJIEHHOM
MPEANPUATANA C MTOMOIIbI0 TEXHOJOTUN [o7, aHann3a JAHHBIX U MOJCIUPOBAHUS
MIPOU3BOJICTBEHHBIX MPOIIECCOBY.

Keiic 2. «Cucrema »sHeprocHaOXXeHUS [IJIi KOCMHUYECKOTO armapara
B DKCTPEMAJILHBIX YCIOBUSIX KOCMOCAy.

Keitic 3. «Moaenb HHTENIEKTYyalbHOM SHEPTrOCUCTEMBI 1JIsI aBTOMATUYECKOTO
peryiaupoBanus 0amaHca MEXIy TPOU3BOJICTBOM U MOTPEOICHUEM YHEPTUNY.

Keiic 4. «Cucrema 3apsaku Jjisi JIEKTPOMOOUJICH C y4ETOM pPa3IUYHBIX
CIIEHApHEB UCIIOJIb30BaHUS (TOPOJCKON TpaQuK, JATbHHUE TTOE3IKH )».

«/labopamopus  uyugpoeoco npoexmuposanus, nPOMOMUNUPOCAHUS
U npou3eoocmea» — B XOJE OCBOCHUS MOIyJsl Jabopatopuu LHUPPOBOToO
MPOCKTUPOBAHUSI, MPOTOTUIIUPOBAHUS U MPOU3BOJCTBA OO0yYaIOIIMECS MOJTydaT
3HaHus Bchepe CAD/CAM — wmonenupoBaHMs, aJIUTUBHBIX TEXHOJIOTHUH,
ANEKTPOHUKH, VHTepHera  BemieW, pa3pabOTKUM  OpwiokeHuil, VR/AR,
MPOMBIILICHHOU POOOTOTEXHUKH U TpauaecKoro nv3aitHa.

OHu Hay4datcs MPUMEHATh porpaMMHoOe odecrieuenue s 3D — MoaenupoBaHus,
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NOATOTOBKM  (DAMJIOB K MeyaTd, MpPOrpaMMHUPOBAHUS  MHUKPOKOHTPOJUIEPOB,
co3fanusi VR/AR — cuieH ¥ CUCTEM TEXHUYECKOTO 3PEHUS.

Kpome Toro, oOywaronigecss OCBOSIT NPAKTUYECKHE HABBIKM PaOOTHI
C COBPEMEHHBIMH MTPOU3BOJICTBEHHBIMHA TEXHOJIOTUSIMH, TaKUMU Kak 3D — meuarts,
naiika, cOOpKa 3JEKTPOHHBIX CXEM M KaJuOpoBKa AaTdyukoB. IIporpamma Takke
BKJIIOYaeT 00y4YeHHE CO3JaHUI0 HU(POBBIX TBOMHUKOB U MaHEIed MOHUTOPHUHTA,
aHaIM3y TEXHUYECKUX TpeOOBaHUU, TUIAHUPOBAHUIO U 3aIUTE COOCTBEHHBIX
npoekToB. B pamkax Moayns oOydwaromipecss TO3HAKOMATCA € OCHOBaMHU
npoecCUOHaNbHON OpUEHTAIMU B 00JIACTH MAIIMHOCTPOCHUS, DSJECKTPOHUKH,
POOOTOTEXHUKH U HH()OPMALIMOHHBIX TEXHOJIOTHUH.

B kadectBe mNpuUMEpOB MPAKTHYECKOW  pealn3aluy  MOJYyYEHHBIX
KOMIIETEHIIMM B paMKaxX JlaHHOM 1abopaTopuu MOTYT OBITh peaqr30BaHbl
CHEYIOIINE KEUCHI:

Keiic 1. «Pa3paboTka u U3roTOBJICHUE JETalu Il TOPHO — IIaXTHOTO
o0opynoBaHus (Harpumep, 3youaToe KOJIeco, Bay)».

Keiic 2. «Cucrtema yMHOTO MOJIMBaY.

Keiic 3. «Cucrema ynpaBiieHHs JOTUCTUYECKUMH IIPOLIECCAMM.

Keiic 4. «YMHBII 10M ¢ BO30OHOBJISIEMBIMU UCTOYHUKAMU YHEPTUI.

Keiic 5. «MenuumHCKOe yCTPOMCTBO 11 MOHUTOPUHTA 310POBBSD.

Keiic 6. «IIpoextupoBanue sHEProdpHEKTUBHOTO TOMay.

«/labopamopuu  coépemeHHbIX  KOHCHMPYKUUOHHBIX  MAMEPUaIos
U HAHOMEXHO102Uil» — B TIPOIIECCE OCBOEHUS MOJTYJIs JJAOOPATOPUHM COBPEMEHHBIX
KOHCTPYKLUMOHHBIX MaTEpHUaJIOB U HAHOTEXHOJIOTUH OOydyaromyecs IMoJiydar
3HaHMST B cdepe OpraHu3aldd | BEJACHUS MPOEKTHOM  JESATENbHOCTH,
BKJIFOYAsl MOHMMAHHME 3TallOB IPOEKTUPOBAHMS, MPUHLIMIIOB MTOCTAHOBKU LEIEH
W 3aJ1a4, a TaK)Ke METOJIOB MOKCKa U aHallh3a HayyHou nHpopMauuu. [Iporpamma
OXBaTbIBA€T  KJIIOUEBHIC  YHHUBEPCAJIbHBIE  TEXHOJIOTMYECKHE  MPOIECCHI:
MaTepUaIOBEIEHUE,  METOJbI aHajaM3a  MaTepuajoB,  HaHOMAaTEepHUAaJbI
Y HAHOTEXHOJIOTMH, KOHCTPYKUIMOHHBIE MaTepuaibl, aJJIMTUBHbIE TEXHOJOTHUH,

YMHBIE MaT€pUaJIbl U YKOJIOTHYECKYIO O€30MaCHOCTD.
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OOyuarompecs Haydarcs IUIAaHUPOBATh U MPOBOJUTH  JIKCIEPUMEHTHI,
a TaKKe MHTEPIPETUPOBATH MOIy4YeHHbIE JaHHbIe. Oco00e BHUMAHME YAENETCS
3HAKOMCTBY C COBPEMEHHBIMU TPEHJAMU B MATEPUAIIOBEACHUH, YTO MO3BOJIUT
UM pa3pabaTbiBaTh aKTyallbHbIE W BOCTPEOOBAHHBIE MPOEKTHI. BakHOW YacThIO
MOJIyJIsl CTAHET OCBOCHUE HABBIKOB KOMaHJIHOW pabOThl, KPEATUBHOTO MBIIIUICHUS
1 3G(HEKTUBHON KOMMYHUKAITMH, HEOOXOMUMBIX IS YCIICITHOTO BBITTOJTHCHHS
IPYIIIOBBIX U MHIWBUAYAJIBHBIX UCCIEAOBATEIbCKUX 3a/1a4.

B kadectBe TmpuUMEPOB MPAKTUYECKOW pEAIM3AUU  IOJYUYEHHBIX
KOMIIETEHIIUM B paMKax JIaHHOM JIabopaTopuu MOTYT OBITh peaJTu30BaHbI
CJICIYIOIINE KEHUCHI:

Keric 1. «Temmon30siquOHHbBIN CIOM 111 KOCMUYECKOUN KarCyJibD».

Keiic 2. «CrnocoObl yMeHBbIIIEHUSI TpEHUS U U3HOca (Hampumep,
B MOJIITUITHUKAX WJIK TOPMO3HBIX CUCTEMAX )».

Keiic 3. «Onrumusanusa 1o00bIYH ITOJE3HBIX HCKONAEMBIX C UCIIOIB30BaHUEM
HAHOTEXHOJIOTUN U YMHBIX MaTE€PUAJIOBY.

Keiic 4. «HaHOMOKPBITHS AJI 3aIIUTHI TYPOUH OT 3PO3HH U KOPPO3IUW.

«/labopamopusa mpancnopma u mpaHcnopmHvIX CUCmeEM» — B IIPOLIECCE
OCBOCHHUS  MOJIyJas JiabopaTopuu  TPAHCIOpPTa U TPAHCHOPTHBIX  CUCTEM
oOyyaromuecsi moJiydaT 3HaHUsS B cdepe OpraHu3alud U BEACHUS MPOCKTHOU
JNESATEIbHOCTH, WCIOJIb3Ysl YHUBEPCAIBHBIE  TEXHOJOTMYECKUE  ITPOLECCHI:
MIPOEKTUPOBAHUE M KOHCTPYUPOBAHHE, ANJWTUBHBIE TEXHOJIOTUH, SJIEKTPOHUKA
W aBTOMAaTH3alusa, pPOOOTOTEXHUKA U MEXaTpoHUKa, JHEProdhPpeKTHBHOCTH
U YHeprocOepexeHue, UHOPACTPYKTYpHBIE  TEXHOJIOTHH, a’poJIMHAMUKA
U TUAPOJMHAMHUKA, MaTepuasibl M o0pabOTKa METaUIOB, TEXHOJIOTUU CBSI3U
Y TEJIEMATHUKa, a TAKXKE SKOJOTMYECKHM MOHUTOpPUHI. WM3ydar CcoOBpeMEHHbIE
TEHJICHIIMU B OTPACIIU: CO3/IaHUE aBTOHOMHBIX aBTOMOOMIICH, THOPHUIHBIX CUIIOBBIX
YCTaHOBOK, MHTEJIJICKTYaJIbHBIX TPAHCIIOPTHBIX CUCTEM M O€30IMaCHBIX MaTEPUAJIOB.
DT0 MO3BOJIUT pa3pabaThiBaTh aKTyaJbHBIE MPOCKTH. BakHOW YaCThIO MOIYJIS
CTaHET OCBOCHHME HABBIKOB KOMaHJIHOW paboThl, 3((HEKTUBHOTIO yIpPABICHUS

IIPOCKTaMHU 1 TEXHUYECKOM KOMMYHHKAIIHH.
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B kauecTBe NmpuUMEpOB peanu3aluy MOJYYEHHBIX KOMIETEHLIMM B paMKax
JAHHOM J1abopaToOpuu MOTYT OBITh PEATM30BaHBI CIEAYIOIINE KEHCHI:

Keiic 1. Cucrema npeaoTBpaleHusi CTOJIKHOBEHUH J1J11 aBTOMOOMJIS.

Keiic 2. 'uOpuanHas cuiioBasi yCTaHOBKA JJIsl TPY30BOTO TpaHCIIOPTA.

Keric 3. MHTEmIIeKTyanbHOE paciMCaHue IBUKEHUS MTOE3/10B.

Keiic 4. MOHUTOPHUHT Ipy3a B MOPCKHUX ITEPEBO3KAX.

Keiic 5. OnTumu3zanus 3arpy3ku 06araxa B CaMOJIETHI.

«/labopamopusa podOmMoOmexXHuKu, MeXampoHUKU U AGMOMAMUZAUUU
npoyeccoe» — B TPOIECCE OCBOCHUS JabopaTOpuu 00yUaromumecs nojayyar 3HaHUsS
B chepe OpraHu3allid U BEJIEHUS MPOEKTHOM  JAESITENbHOCTH, HCIHOJB3YS
YHUBEPCAIbHBIE TEXHOJIOTUYECKUE IIPOLIECCHI: IIPOTPaMMHUPOBAHNE
MUKPOKOHTPOJUIEPOB, COOpPKa M HACTPOMKAa POOOTOTEXHUYECKUX YCTPOMCTB,
MozenupoBanue M 3D — 1meyarb, aBTOMAaTH3alHsl IPOLECCOB, MEXaTPOHHMKA
Y DJIEKTPOHUKA, WCKYCCTBEHHBId HHTEJUIEKT W MAIIMHHOE OOYy4YEHUE, HHTEPHET
Bellel u kubepbezonacHocTh. OOyyaromyecss MO3HAKOMSTCS C COBPEMEHHBIMU
TEHJECHUUSAMU B [IPOMBILIEHHOCTH: ABTOMAaTU3HPOBAHHBIMU JUHUSIMH,
yIpPaBIEHUEM JABUTATEISIMU M CEPBONPUBOIAMH, pa3pabOTKON CUCTEM KOHTPOJIS
Y IMarHOCTUKU. DTO MO3BOJIUT UM pa3padaThiBaTh aKTyalbHbIE U BOCTPEOOBaHHbBIE
NpoeKkThl. BaxkHOW YacThi0 OOy4Y€HHs CTaHET OCBOCHUE HABBIKOB KOMAHJIHOMN
paboThl, 5PPEKTUBHOTO YIIpaBICHUS TPOCKTAMHU U TEXHUUECKOW KOMMYHUKAITUH.

B kaudecTBe mMpuMeEpoB peanu3aluy MOJyYEHHBIX KOMIETEHIMI B pamKax
JaHHOM J1a00paTOPUU MOTYT OBITh PEATM30BaHbI CIIEIYIOIINE KEUCHI.

Keiic 1. ABroMarmzanmsi mpolecca YHNAKOBKA TMPOAYKTOB MHUTAHUS
C NPUMEHEHHEM KOHBEHEPOB U pOOOTU3UPOBAHHBIX MAHUITYJISITOPOB.

Keiic 2. IlporpamMmbl 18  MHUKPOKOHTpOJUIEpPA,  yIPaBJISIOIIETO
ITPOU3BOJICTBEHHBIM ITPOLIECCOM Ha 3aBOJE.

Keiic 3. Co3ganne mipore3a KoHeYHOCTH C nomombio CAD -
IIPOEKTUPOBAHUS.

Keiic 4. VYmnpasieHue BETpOT€HEPATOPHOM CTAHIIMEN C TATYMKAMHU BETpa

U Harpys3Ku.
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«/labopamopusa mawiunocmpoenuay—B NpoLecce OCBOCHUS abopaTopuu
MalIMHOCTPOEHUS 00yUarolyecs Nojy4dar 3HaHus B chepe opraHusaliii U BeJIeHUs
MPOCKTHOW  JIESITENBHOCTH, HCIOJb3YysS YHUBEpPCAJIbHBIE TEXHOJOTUYECKHUE
MPOLIECCHI: TMPOEKTUPOBAHUE U MOJCIMPOBAHME, MEXAaHUYECKYI0 00paboTKy
MaTepualioB, CBApOYHBIE U Ky3HEUHbIE pPa0OTHI, JUTEHHOE MPOU3BOJICTBO,
aAAUTUBHBIC TEXHOJIOTMH, T[IOKPACOYHbIE pabOThl, MOHTaX U JEMOHTaX
o0OpyJIOBaHUsl,  JUArHOCTUKY, PEMOHT U TEXHUYECKOe  OOCIyKUBaHUE,
MPOU3BOJICTBO KOMITIO3UTHBIX MaTe€pUalioB, KOHTPOJb KauyeCcTBa, aBTOMATHU3AIINIO
MPOU3BOJICTBEHHBIX MIPOLIECCOB, a TAKXKE YHEPrOCOEPEIKEHUE U IKOJIOTHIO.

Obyuaromuecs MTO3HAKOMSITCS C COBPEMEHHBIMU TpEHIaMHU
B MAIIMHOCTPOEHUHU, BKJIFOYAsI ONTUMHU3AIMIO a3POIMHAMUYECKUX XapaKTePUCTHUK,
YIy4IIeHHE JIUThSI CTalld, MOJCPHMU3AIMI0O TPEOHBIX BUHTOB, pPa3pabOTKy
HKOJIOTMYECKH YHUCTHIX TEXHOJIOTUH MPOU3BOJICTBA U CO3JaHWE OMOHUYECKHUX
MpPOTE30B. DTO TMO3BOJUT WM pa3pabaThiBaTh aKTyaJlbHbIE W BOCTPEOOBAHHBIC
MPOEKTHI. BaskHOM 4acThiO MOJTYJISI CTAHET OCBOCHHE HABBIKOB KOMAHIHOM paloTHI,
KPEaTUBHOTO  MBINUICHUS U Y(P(HEKTUBHOM KOMMYHHUKAIIMH, HEOOXOIUMBIX
JUIS1 YCIIEITHOTO BBITIOJTHEHUS UCCIIEIOBATEIIbCKUX 33/1a4.

B kauectBe mOpuUMEpPOB  MNPAKTUUECKON  peaiu3allud  MOJYyYEHHBIX
KOMIETEHIIMM B paMKax JaHHOW JiabopaTopur MOTYT OBITh peaTn30BaHbI
CJIECIYIOIIHNE KEHCHI:

Keiic 1. «lloBbimieHne 3SHeprodPeKTUBHOCTH  HA MPOMBIIIJIEHHOM
MPEANPUITUNA C IOMOLIBIO TEXHOJIOTUN [o7, aHamn3a NaHHBIX U MOJEIUPOBAHUS
MIPOU3BOJICTBEHHBIX MPOLIECCOBY.

Keiic 2. «Cucrema »sHeprocHaOXXeHHs I KOCMHMYECKOro ammapara
B OKCTPEMAJIbHBIX YCIOBUSIX KOCMOCA.

Keiic 3. «Moaenb MHTEIEKTyalbHOW SHEPTrOCUCTEMBI 1JIsI aBTOMATHYECKOTO
peryiaupoBaHus 0anaHca MeXay MPOU3BOACTBOM U MOTPEOICHUEM SHEPTUNY.

Keiic 4. «Cucrtema 3apsiaku JUisl AJIEKTPOMOOWICH C YU4ETOM pPa3IudIHBIX

CIIEHApHEB UCIOJIb30BaHUS (TOPOACKON TpaduK, TaIbHUE TTOC3IKH )».
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«/labopamopusa 3Kon02uu, OUOHUKU U OUOMEXHOI02UI) — B TIPOLECCE
OCBOCHHMsI J1abOpaTOpUU SKOJOTHUU, OMOHUKH M OMOTEXHOJIOTHM OOydaroniuecs
noJlyyaT 3HaHHUsS B cpepe OpraHu3aluyd M BEJACHHUS MPOEKTHOW AESATENbHOCTH,
UCIIOJIb3Ysl ~ YHUBEpPCAJbHbIE  TEXHOJOTMYECKHME  TMpOULECcChl:  LudpoBoe
POEKTUPOBAHKE, AJTUTUBHBIE TEXHOJOTUH, MIEKTPOHUKY U MUKPOKOHTPOJUIEPHIL,
JATYMKU W UCIIOJTHUTENIbHBIE MEXaHU3Mbl, MEXaHUKY U POOOTOTEXHUKY, a TAKKE
MPOTOTUIIMPOBAHUE U UHTETPALIUIO.

OOyuaromyecs MO3HAKOMSTCS € COBPEMEHHBIMU TPEHAAaMHU B 3KOJIOTHH,
OMOUH)KEHEPUH U OMOTEXHOJIOTHSIX, BKIIIOUast CO37aHie OMOTIIACTUKOB U3 OTXOJIOB,
pa3paboTKy OMOHENTpaIbHBIX YIIAKOBOYHBIX MaTepUaioB, BHEApPEHHE OMOpOOOTOB
JUIsl MOHUTOPHUHTA MOCEBOB U MPOEKTUPOBAHUE PACTEHUM, YCTOMUMBBIX K 3aCyXe.
OTO TMO3BOJIMUT UM pa3padaTblBaTh AaKTyaJlbHblE W BOCTPEOOBAHHBIE IPOEKTHI.
BaxxHOM 4YacTpl0 MOIyJdsl CTAaHET OCBOEHUE HABBIKOB KOMAaHIHOW paloTHl,
KPEaTUBHOIO  MbBIIUIEHUS U 3(PPEKTUBHON KOMMYHHMKAIMU, HEOOXOIUMBIX
JUISl YCIICILTHOTO BBITIOJIHEHUS UCCIIEA0BATEIbCKUX 3a4a4.

B kadectBe mNpuUMEpOB  MPAKTHUUYECKOW  pealn3aluu  MOJYyYEHHBIX
KOMIIETCHIIUM B paMKax JIaHHOW JIabopaTopuu MOTYT OBITh peaTu30BaHbI
CHEQYIOIIHNE KEUCHI:

Keiic 1. «Pa3zpaboTka OMOTIIACTUKOB U3 OBITOBBIX OTXOJI0BY.

Keiic 2. «Co3nanne MUHU — 9KOPEepMbD».

Keiic 3. «Pa3zpaboTka TeXHOJIOTUH JjIs1 BOCCTAHOBJICHHUS JIECOBY.

Keiic 4. «Co3nanne OMOHEHTPaATBHBIX YITAKOBOYHBIX MaTEPUATIOBY.

Keiic 5. «Bueapenne 6nopoOOTOB JJIsi MOHUTOPHHTA TTOCEBOBY.

Keiic 6. «Pa3zpaboTka pacTeHuUid, yCTOMYUBBIX K 3aCyXe».

«/labopamopusa paspadbomku npoZPAMMHBIX HPOOYKMOE»— B IIPOLIECCE
OCBOCHHMSI JabopaTopuu pa3pabOTKM MPOTrPaMMHBIX MPOAYKTOB OOydYaroIIHecs
noJiyyaT 3HaHWUsS B cepe OpraHu3aluyd U BEJACHHUS MPOCKTHOM JesTENbHOCTH,
UCITIOJIb3Yysl YHUBEPCAIbHBIE TEXHOJOTHYECKHE MPOLIECCHI: aHAIN3 U UCCIIEI0BAHNE
pbIHKa TIPOTPAMMHBIX PpEIICHUH, IIaHupoBaHue npoekTa, UX/UI nu3zaii,

pa3pab0TKy MOOWJIBHBIX, BEO — U JCCKTON — BEpPCUMN, TECTUPOBAHME, A TAKKE
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pa3BéprbiBanne. OOydarommecs: TMO3HAKOMATCS C COBPEMEHHBIMU TpPEHIAMHU
B pa3pabOTKe MPOTrpaMMHBIX MPOAYKTOB, BKJIIOYAs CO3JaHHE SKOJOTHYECKUX
w1aT(opM MOHUTOPHUHTA 3arpsI3HEHUS BO3AYyXa, HIU(POBBIX YIEOHBIX aCCUCTEHTOB,
CUCTEM YMHOTO TOpOJia, MOHUTOPHUHIa YypOXas, ONTUMHU3ALMH MOTPeOICHUSI
AIEKTPOIHEPTUH, BUPTYAIBHBIX THAOB IO HCTOPUYECKMM MECTaM U Iutatgopm
UL KOMaHIHOM  paboOThl, KpPEaTUBHOTO  MBIIUICHUS U d(PPeKTuBHON
KOMMYHUKAIIMH, HEOOXOAUMBIX JIJISl YCIIEUTHOTO BBIMOJIHEHUS UCCIIEI0BATEIBCKUX
3a1ay.

B kadectBe nmpuMepoB MPAKTHUECKOW  peanu3aluud  MOJYyYEHHBIX
KOMIIETCHIIUM B paMKax JIaHHOW JIabopaTopuu MOTYT OBITh peaTu30BaHbI
CHEYIOIINE KEUCHI:

Keiic 1. «<Buegpenue AR — TEXHOJIOTHI B My3€ii».

Keiic 2. «3amyck HOBOro OpeH1a OJeHKIbD».

Keiic 3. «Pa3paboTka cepuana jjisi CTPUMHUHTOBOTO CEPBHCAY.

Keiic 4. «Pa3zBuTne TypUCTHYECKOTO MapIIPyTay.

Keiic 5. «PexoHCTpyKIIHSI TOPOJICKOTO MTAPKa».

Keiic 6. «YmakoBka ¢ HallMOHAJIbHBIM KOJIOM.

Keiic 7. «Co3znanue fashion — craprana: miatdopma s KaACTOMU3UPOBAHHOM
OJIEXKIBD».

JlononHuTeNnbHAs 00I1Ie00pa3oBaTebHas OO0IIepa3BUBaOIIas MPOrpaMMa
«ITPO®kammyc: OTpaclieBOi» MOXKET OBITh peaJn30BaHa B CETEBOU (opme
COBMECTHO C COIlMAJIbHBIMU napTHEpaAMHU (opranuzanusMu o011ero
U ipoeccroHanbHOTO 00pa30BaHMsl) U UHYCTPUATbHBIMU APTHEPAMHU.

baszosan opcanuzayuna: Jlerckuii texHomapk «KBantopmym r. BepxHss
[IbImma.

Opzanuzayuu — yyacmuuku: 0oOpa30BATENbHBIE YUPEXKICHHUS OCHOBHOTO
U MOJHOro cpeaHero oopazosanusi, yupexaenus CIIO u Bbicuiero odpa3zoBaHus,
HEeHTPHl 00pa3oBaHMs, a TaKKe WHAYCTpUAIbHBIE TApPTHEPHI Ha OCHOBAHUU

3aKJIFOUYEHHOTO JIOTOBOPA O CETEBOH (popMe peanu3anuy mporpaMm.
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Y4YacTHUKM CETEBOr0 B3aUMOJEHCTBHUS HMMEIOT BO3MOXKHOCThH JIONOJHUTH
oOpa3oBaTeIbHBIM IIPOIIECC MEpONPUSATHSIMU, OpraHU30BaHHBIMU
WHYCTPUAIbHBIMHU U COLMAIbHBIMU MAPTHEPAMMU.

B pa3paboTanHyio JOpPOXKHYIO KapTy O B3aUMOJIEUCTBUHM C CETEBBIMU
napTHEpaAMH  BXOJAT: OKCKYpPCHH, TpOQecCHOHANbHBIE MpoObl  (Hampumep,
«IIpompilieHHass aBToMaTuka», «MexaTpoHukay, «CBapodHbIE TEXHOJOTHUNY,
«IneKTpoMoHTax», «Hepazpyiaromuii KOHTPOJIbY», «JlabopaTOpHbII XUMUYECKUI
aHanm3», «OOcmyXMBaHHWE TPY30BOM TeXHHKW», «O0paboTka JIHCTOBOTO
MaTepHuaia»), SKCKypCUU Ha IMPOU3BOJICTBO, MOCEUIEHUE TabopaTopuil (Hanmpumep,
XUMHYECKHE,  OHOJIOTMYECKHE,  KPUMHUHAJIMCTUYECKHE U JAp.),  ydacTue
oOy4Jaronmxcsl B OJMMIIMAAaX W KOHKYpCax pa3HOro YpPOBHS, OPTraHU3yEeMbIX
CETEBbIMU MapTHEPAMHU C BO3MOXKHOCTHIO MOJYUYEHHS JONOJHUTENIBHBIX OaioB
IIpU NOCTyTUIeHUU B BY 3.

[lo OKOHYaHMM peaJu3auuu NOpPOrpaMMbl  OOydYaroUIMecs  MOoJydar
CBUACTENLCTBO 00 oOyueHun.  [lo 3aBepiieHMH  OCBOEGHHS  NPOTPAMMBI
OOy4JaronMMcsi PEKOMEHAYETCs MNPOJOJKUTh OOy4YEeHUE IO JOMOJIHUTEIbHON
oOmieoOpa3zoBarenbHOil  oOmiepa3BuBatoiieit  mporpamme  «I[IPO®kammyc:
MPOEKTHBIN» C LIENbI0 YriayOJeHusT MPOEKTHBIX KOMIIETEHUUHA | 3aKperuieHus
MOJIYYEHHBIX MH)KCHEPHBIX HaBBIKOB.

Aodpecam obwepazeusarouieii nPoOpamMmuol

[Iporpamma mnpenHasHayeHa 1 nered B Bozpacte ¢ 14 no 17 mer,
OPOSBISIONIUX HMHTEPEC K IMPOEKTHOM JESATENIbHOCTH M O0JIacTsAM  3HAHUU
TEXHUYECKON HAIPABICHHOCTH.

3auncnenue Ha nporpammy «[IPO®xkammyc: oTpacneBoi» MNPOABUHYTOTO
YPOBHSI  NIPOBOAUTCS IO pe3yJibTaTaM yCHEIIHOW HTOrOBOW  aTTECTAlHUU
(TecTMpOBaHME U UTOTOBAsl 3aluTa Keiica). 3auucieHne Ha 0a30BBbIM YpPOBEHBb
MPOU3BOAMTCS 0€3 MpeBAPUTEIBHOTO 0TOOpA.

KonuyectBo oOyuatomuxcsi B rpymmne — 10-15 dgemoBek. CoctaB rpynm

MOCTOSSHHBIU.
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Mecmo npoeeodenun zanamuii: JIT «KBantopuym r. Bepxussa Ilbimay,
r. Bepxuss [Ibimma, nip. YcneHckuit 2 1.

ConepxaHue MNpPOTpaMMbl YUHUTBIBAET GO3PACHIHbIE U NCUXO0JI02UYECKUe
ocobennocmu noapocTtkoB 14 — 17 mer, KOTOpble OMNpenestoT BbIOOP (opm
OpOBEJCHUS  3aHATHH  c oOydaromumucs. VMIMeHHO  BATOM  BO3pacrte
aKTyalnu3upyercs 3azada npoecCHOHAIbHOIO CaMOONpeneIeHus, 00ydaroImecs
3aJlyMBIBAIOTCS O BBIOOpE chephl ACATENBHOCTU U Tipodeccun. ITO Mepuo, Kormaa
MOJIPOCTOK CBOOOICH UCCIIEIOBATh Pa3HOOOpa3HbIe B3POCIBIE POJIU, HE OTTOIIAACH
00S13aHHOCTSIMHU, KOTOpBIE TOSIBATCA MPU HACTYIUICHUHM TOJJIMHHOM 3peoCcTH.
ConmanbHO — 3Ha4YNMasl 1E€ATEIBHOCTbD SIBISETCS BEAYLIEH, CPEICTBOM peAIU3aluu
BBICTYMAET y4eOHO — NPOPECCUOHAIBbHAS I€ATEIbHOCTb.

Pexxum  3aHATHMil:  3aHATAS ~ OpoBOAATCS 2 pa3a B HEHENIO
1o 2 akageMuyeckux 4daca. [IpooKUTeNbHOCTh OJJHOTO aKaJEMUYECKOT0 yaca —
40 munyT. IlepepbiB Mexay yueOHbIMU 3aHATUSAMHA — 10 MUHYT.

Cpoxk ocBoeHnsi o00mepasBUBAKOINEl NPOrpaMMbl  ONpPEAEISIETCS
CoJiep>KaHUEM MPOrpPaMMbl U COCTABIISIET 2 TOJA.

O0bem o0epa3BuBaOIeil mporpamMMmebl coctapiisieT 288 yaca (144 daca
B IOJ).

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Mmpoiecca:

dopma opraHuzanud 00pa30BaTEIBHON JEATEILHOCTH — TPYIIOBasd,
pPa3HOBO3pACTHAS.

®opma o00y4eHHMs: O4YHAs, BO3MOXKHAa pealu3alMs C NIPUMEHEHHEM
AJIEKTPOHHOTO OOyYeHHs U JUCTAHLIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUN
(m.2 cr.17 1.2 Ne 273—®3). 3aHsaTuUs MOTyT TPOBOAUTHCA B hopMme
BUJICOKOH(EpEHINH, Y4YeOHble MaTepuaibl s TPYII pa3MelaloTcsi B CETU
WuTepHeT Ha pa3nuyHbiX 1U@poBBIX Iuargopmax. Bwibop mmatdopmbl
OTpeEeNsIeTCs earoroM UCXo/s U3 MOCTaBJIECHHBIX 3a/1ay.

Buabl 3ansaTuii o01epa3BuBawieil nporpaMmmbl: 6ecenbl, 00CyXICHHS,
MPaKTUYECKUE 3aHATHSA, AHAIIM3 M PEIlIeHHE MPOOJIEMHBIX CHUTYallUid, MO3TOBOM

LITYPM.
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®opMbl  MOABEAEHMS HMTOrOB 10 OTACIBHBIM TEMaM  IIPOrPaMMBI
U 10 UTOTaM peaJd3aluy MPOrpaMMbl: YCTHBIM M IMMCBMEHHBIM  OIPOC,
npakTHueckas paboTa, caMOCTOsATElIbHass  padoTa, OTKPBITOE  3aHATHE,
TECTUPOBAaHUE, AHKETUPOBAHWE, JCKU3UPOBAHME, JEMOHCTPALMSA pPE3YyJIbTATa,
3aIMTa UTOTOBOT'O POEKTA.

I[lo ypoBHIO OCBOEHHsS Iporpamma SBJISIETCS  OOIIEpa3BUBAIOIICH,
COOTBETCTBYET IIPOJIBUHYTOMY YPOBHIO CIIOKHOCTH.

«IIponBuHYTBIA  ypOBEHb»  TpenanonaraeT  yriayOJeHHOE  H3y4YEHHUe
coJepKaHus 00IIepa3BUBAIOIIEH IPOrpaMMBbl 32 CYET CUHXPOHM3ALMHU TPOECKTHON
paboThl  CO cleUMaNMCTaMUd  OT MPOU3BOJCTBA. ITO 00ECHeuYMBaeT JOCTyM
K OKOJI0O — Mpo¢ecCHOHANbHBIM M NPO(EeCCHOHAIBHBIM 3HaHUSAM. Pe3ynbraTtoMm
OCBOEHHUSI TpPOrpaMMbl sIBiIseTCd CHOPMHUPOBAHHBIM KeWc (MHAMBHYaJIbHBIN
WM KOMAaHJHBIN), TMPEICTABJICHHBIM K 3al[UTE B paMKax 00pa30BaTEIbHOIO
npoekta  «[IPO®xkammyc: ortpacimeBoi». Jlydmme  aBTOPCKHME  MPOEKTHI
HaIIPaBJISIOTCA Ha BCEPOCCUICKHE U MEKyHAPOAHBIE KOHKYPCHI M OJMMIIUAIBI.

1.2. lleab 4 3a1a4u 001epa3BUBAOLLECH IPOTrPAMMBI

Heap mporpamMmbl: NOATOTOBKAa OYAYLIMX HH)KEHEPHBIX KaJIpoB MYTEM
Pa3BUTHS TEXHUYECKOTO MBILUICHUS, (POPMUPOBAHUS MHKEHEPHBIX KOMIIETEHIIUH,
rJIyOOKOTO TMOTpYyXEeHUsl B CHEUU(UKY COBPEMEHHBIX TEXHUYECKUX Mpodeccuit
Y TIOJIy4EHHSI IPAKTUYECKOTrO OIBITA MPOEKTHOM AESATENBHOCTH.

JIist ycremHo peanu3aliyy MOCTaBJIEHHOM 1eIM HEOOXOAUMO PEIIUTh Psij
oOyuarolux, pa3BUBAOLIMX U BOCIUTATEIbHBIX 3aau:

Bba3oBblii ypoBenb (8-9 kinace OY)
MoayJb «I'opHO — MeTA/LIyPru4ecKas 0Tpacjb»

Obyuarowue:

~  TO3HAKOMHTH C BUJAMU TOJIE3HBIX UCKOoNaeMbiX CBEpIIOBCKOM 00IacTH
Y KpUTEPUSIMU OLICHKH 3aI1acoB ChIPbS;

~  O3HAKOMHTH C TPeOOBAaHUSIMH TEXHUKU O€30MacHOCTH mMpuU padoTe

C Ie0JIOTHYECKUMU MTpodaMu 1 J1ab0paTOPHBIM 000PYA0BAHHUEM;
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~ OCBOUTh  OTOOp,  ONWCaHUWE U I'PaHYJOMETPUYECKHH  aHaIu3
re0JI0rMYeCcKuX Npoo;

~  0oOydYduTh ONPENENICHUI0 BIAXHOCTH, IUIACTUYHOCTH U MpHUMEcen
(OpPMOBOUYHBIX MaTEPUAIOB;

~  OBJAAECTh  METOAAMH  IPUTOTOBIEHUS  (POPMOBOYHBIX  CMECEH
Y X UCTIBITAHUEM IOJI BBICOKOTEMIIEPATYPHBIM BO3ACHCTBUEM;

~  TIPUMEHATbh MUKPOKOHTpoJuIiepbl Arduino /1 cOopa TaHHBIX C JATYUKOB
TEeMIIepaTypbl U BUOpALIUU;

~ paboTaTh C UCHOJHUTENIBHBIMM MEXaHU3MaMU (peiie, CEpBOIPUBO/IbI)
JUIsL aBTOMAaTH3aUH JIUTEHHOIO IUKJIA;

~  Pa3BUTh HABBIKM NPOECKTHUPOBAHMS AITOPUTMOB KOHTPOJS (KOHEUYHBIE
aBTOMATbI) U UHTETPallMl KOMIIOHEHTOB;

~ OCBOUTH aHajgu3 TEOJIOTMYECKUX KapT, IOCTPOEHUE pa3pe3oB
U KapTorpadupoBaHUE MECTOPOKICHHUIA;

~  OLIEHUBATH 3amachl ChIPbsl HA MECTOPOKICHUSX;

~ TO3HAKOMHTH C Npo(deccHsiMU TeoJiora, MHXKEHepa — MaTephajioBena
U UH)KEHEpa — aBTOMAaTU3aTopa.

Moayabs «KpeaTuBHbIC HHAYCTPUMN

Obyuarowue:

— TMIO3HAKOMHTH CO CTPYKTypod mopTdosno (Bu3yana, BHUACO, TEKCT)
Y IIPUHLUIIAMU IOCTAHOBKU TEXHUYECKOIO 3a/IaHUS;

— 03HAKOMHTH C TPEOOBAHUSIMU TEXHUKH 0€30M1aCHOCTH MpH padoTte ¢ PoTo
— 1 BujeoobopynoBanuem u 11K

— OCBOUTh  CO3/JaHM€  TEKCTOBOW  CaMONPE3EHTAlMd U CIEHapHs
BUJICOBU3UTKHU;

— 00yuuTh OCHOBaM (POTOCHEMKH (CBET, KOMIIO3ULIMS, padOUMil TTOPTPET)
U BUJICOCHEMKH (JTyOsin, IepeOnBKN);

— OBJIAJIETh HAaBbIKAMHU CHCTEMaTH3allMH, MEPEMMEHOBAHMS U Mepeaadu

(baiioB Mo YeK — JIUCTY;
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— TIO03HaKOMHTH c uHTepdeiicom Figma u ocHOBaMH NPOEKTUPOBAHUS
JeHauHra (ceTka, Tunorpaduka, KOMIIOHEHTHI);

— OCBOHUTH CO3/laHHe Bailpdpeiima, HalOTHEHUE KOHTEHTOM U HaCTPOUKY
NPOTOTUIIMPOBAHUSA C aIaNTallMeil M0 MOOMIbHBIE YCTPOICTBA;

— o0yuuts ocHoBaMm HTML wu CSS: cTpykrypa Q0oKymeHTa, OiouHas
Mojenb, Flexbox, moakitoueHue mpu@ToB;

— o0yuuTh cOOpke BeO — cTpaHul] — MOPTHOIUO C UCIOIb30BAaHUEM
ceMaHTU4ecKux TeroB U CSS — nepeMeHHbIX;

— TIO3HAKOMHTH 00ydaromuxcs ¢ npodeccusMu Konupaitepa, ¢potorpada,
oneparopa, UI/UX — nuzalinepa, Bepcranbliiuka, frontend — paspadotunka u web —
WH)XEHepa.

— 00y4YuTh COCTABJIICHUIO TEXHUYECKOTO 3aJaHus I MOPTQOIHNO, a TAKKE
CO3/1aBaTh TEKCTOBYIO CAMOIIPE3EHTALIMIO U CLIEHAPUI BUJCOBU3UTKHU.

Moayiab « MaIIMHOCTPOCHHE

Obyuarowue:

— TIO3HAKOMHTH C MECTOPOXKJICHUSAMH ChIPBS JUIsl UXTHI B CBEPIIOBCKOM
00JIaCTH U KPUTEPUAMH O0TOOpA YUaCTKOB TOOBIYH;

— O3HAKOMUTH C TpeOOBaHMUSIMM TEXHUKU Oe€30macHOCTH mpu padoTe
c reogaHHbiMH, cTankamu ¢ UITY u naGoparopHbiM 000py10BaHUEM;

— ocBOHMTH mMMMOPT HUGPOBBIX Moxenei penbeda B QGIS, mocrpoeHue
npoduneit B SAGA GIS u BbIOOp MIomaaKku yisi 103aTopa;

— 0o0yuuTh OTOOpPY, TpaHyJIOMETPUUECKOMY aHalu3y, OINPE/ICICHUIO
BJIQKHOCTH, TJIACTUYHOCTH ¥ aOpa3uBHOCTH KOMITIOHEHTOB IIMXTHI;

— OBJAJCTh Pacuy€ToM MapaMeTPOB MIUXTHI (TEKYy4eCTh, TJIOTHOCTH, IIar
BUTKOB, 3a30pbl) U 0OPMIICHHEM TEXHUUYECKOTO 3aaHMs;

— TIO3HAKOMHUTHb  C KOHCTPYKIHUSIMH  J103aTOpOB W ocBouth 3D —
MOJIeJIMpOBaHuE y3110B (IIHeK, kopryc, Oynkep) B CAIIP;

— o0yunuTh pacdyéTy NIHEKOBOTO Baja Ha MPOYHOCTh U KECTKOCTb,

U3TOTOBJICHMIO JleTanu Ha cTaHke ¢ UIIY u cOopke y3/10B ¢ KOHTPOJIEM JIOITYCKOB;
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— 00yuuTh MOAOOPY MAaTE€pPUAIOB JUIsl 3AIIUTHl OT AOPa3sMBHOTO HM3HOCA
U pa3paboTKy KOHCTPYKTOpCcKOil nokymeHnTauuu no ECK/;

— IPUMEHATbh MUKPOKOHTpOJLIEpbl Arduino Juist yripaBieHHs IIIHEKOM Yepe3
[IT1M, npaiiBepsl IBUTATENEN U TATYUKU YPOBHS;

— paboTaTh € BECOBBIM MOJyJieM Ao3upoBaHus (TeHzongatuuk, HX711)
U pa3padaTbIBaTh AJITOPUTM OTCEYKH IMOPLIMHA HA OCHOBE KOHEUYHBIX aBTOMATOB;

— TO03HaKOMMTH ¢ npodeccusimu reosora, [ IC — cnenuanucra, nHXeHepa
— KOHCTpPYKTOpa, onepatopa crankoB ¢ UIIY, nanagunka KUIIMA u nnxkeHepa —

ABTOMATH3aTOpPAa.

Monyas «IInmeBasi IPOMBILLIEHHOCTD)

Obyuarowue:

— TI03HAaKOMWTbH C BUAAMH U O0JACTAMU NPUMEHEHUS OMOCTUMYJIATOPOB,
a TAKXKE KPUTEPHUSIMU OLICHKU IKOJIOTMYECKUX PUCKOB;

— O3HAKOMUTH C TpeOOBaHMUSIMM TEXHUKH Oe€30macHOCTH mpu paboTe
C XUMHYECKUMU PEAKTUBAMHU U Ja0OPATOPHBIM 000pYAOBaAHUEM;

— OCBOUTh MOAOOp YIAKOBOYHBIX MaTepuajoB (CTEKJIO, IJIACTHK,
OuopasnaraemMbie OJUMEPHI) U MIPOBEJICHUE CPABHUTEIBHOIO aHAJIN3a UX CBOWCTB;

— 0Oy4YuTh NOJYUYEHHUIO, OUUCTKE U CIIEKTPOMETPUUECKOMY KOHTPOJIIO;

— OBJAAETh PACUYETOM KOHLEHTPALMU U MAacCOBOM JOJM JUIsl COCTABIICHHMS
peuenTypbl OMOCTUMYJIATOPA C MOCIAEAYIONIENH cTabuIn3aureid KOMIIOHEHTOB;

— TO03HAaKOMMTh C METoAaMu OMOTECTUPOBAHUS (¢puToTecrsl,
BETETAllMOHHBIE  OMbBITHI) U IJJAHUPOBAHUEM  JKCIEPUMEHTa Il  OLICHKHU
3¢ (HEeKTUBHOCTH OMOCTUMYIISITOPOB;

— OCBOUTH OIPEACIICHUE HHEPIrUU NpPOpacCTaHMs, BCXOMKECTH, POCTOBBIX
napameTpoB (BbICOTA, JUIMHA KOPHA) U OMOMACChl PaCTEHHUI;

— 00yuuTh OIICHKE COJICpKaHUS xJiopodua METOJI0M

CHEKTPO(POTOMETPUH U TIPOBEJICHUIO CTPECC — TECTOB (3aCOJICHHE, 3aCyXa);
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— OBJIAJIETh BETeTAIMOHHBIM OMBITOM B IPYHTE U CTATUCTUYECKOU
o0paboTkoii pe3ynbTatoB (kpurepuii Cteionenta, ANOVA);

— TMPUMEHATh METOAbl OUMCTKM U aHanu3a JaHHbIX B Google Sheets
(Tunuzanus, ctanaapTuzanus, puistpanus, Gyakunu BITP/XLOOKUP);

— TMO3HAaKOMHUThH C npodeccusMu  JlabopaHTa, TEXHOJOTa  MHUILEBBIX
MPOU3BOJICTB, MHKEHEPA — HAHOTEXHOJIOTA M CHEIUANKMCTA MO0 aHAU3y JaHHBIX,
nabopaHTa — ceMeHOBOJa, (hHU3HMojora pacTeHU, arpoHOMa — HCCIeAOBATEs,
Ouosora, ornepaTopa JaHHBIX, aHAIMTHUKA JAHHBIX, J1aTa — HHKEHepa.

Moayib «TpaHCHIOPT U JTOTHCTHKA»

Obyuarowue:

— TI0O3HAKOMHTHh C OCHOBAMHM HMHTAIlMOHHOTO MOJETUPOBAHUS B CPE/IeC
AnyLogic (OubGa1oTeKku, areHThl, Cpea);

— O3HaKOMHTb C TpEOOBAaHUSMU TEXHUKM O€30MacHOCTH Npu padore
c IIK u nporpaMMHBIM 00OecrieueHUEM;

— cdopMUpOBaTh 3HAHUSA O TIOCTPOCHHWU TOPOJCKOM Cpeabl, CeTu
MapuIpyTOB M HACTPONKE JBMKECHUSI TPOHOB C UCIIOJIb30BAHUEM OJIOKOB;

— 00y4HTh CO3/JaHUIO JIOTUKH IOCTABKH;

— OBJIAJIETh METOJIaMHU 3a/IaHus 3aNPETHBIX 30H, MOCTPOEHHUS OOXOTHBIX
MapIIpyTOB M YCIOBHOW MapIIpyTH3AIIUU;

— TPUMEHATH MOJICIIMPOBAHNE U BU3yaAJIM3AIINIO TTOKA3aTeleH;

— OCBOWTH aHaIu3 KIIFOYEBBIX  TOKa3aTelnen s HexTUBHOCTH
Y ONITUMU3ALNIO MOJIETIH;

— TI0O3HAKOMHUTH C METOJIaMH OYHUCTKH, THUIM3AIMH, CTaHAapTU3AINH
U CTPYKTYPUPOBAHHS TPAHCIIOPTHBIX JTAHHBIX;

— 00yuuTh paboTe ¢ popMyaMH U BU3yalnu3aluen JaHHbBIX;

— OBJIaJICTh aBTOMaTH3alMel OOpabOTKU MaHHBIX C MOMOIIBIO MaKpOCOB

u ckpunToB Ha Google Apps Script (1uKIIBI, YCIIOBUS, IEPEOOP CTPOK);
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— TIO3HAKOMHTH  C MpodeccusMH  HMMHUTALMOHHOTO  MOJEITUPOBaHUS,
aHAIMTHKA TPAHCIOPTHBIX JIaHHBIX, pa3pabOTYMKa aBTOHOMHBIX JIPOHOB
U MH)XXEHEpPa — aBTOMaTU3aTopa.

Mopyab «JHepreTuka»

Obyuarowue:

~  TO3HAKOMHTH C OCHOBHBIMH IMOHSATUSMHU 3IEKTPOTEXHUKU M MPABUIAMU
U3MEPEHUS MYJIbTUMETPOM;

~  COOTHOCUTBH Tpo(deccroHanbHble 3a7aud ¢ QYHKIUSIMU HWHXEHepa —
DHEPIreTUKA, NPOEKTUPOBIIMKA aBTOHOMHBIX 3HeprocucreMm, 3D — Mmopemiepa
Y CIICHIMAINCTA M0 aBTOMATU3alUK;

~  OCBOMTh COOpPKY  DJJIGKTPHUYECKMX LENeld ¢ MOCIeI0BaTEIbHbIM
Y IApAJIJIENBHBIM COETMHEHUEM MPOBOJHUKOB;

~ 0o0yuuTh pacu€Ty MOUIHOCTH U 3HEPIHH, MOTPeOJIIeMON pa3InyHBIM
ANEKTPOOOOPYIOBAHUEM;

~  OBJIAJIETh MNpPHUHIMUNAMH pPabOThl COJHEYHON MaHENu (TOK KOPOTKOTO
3aMbIKaHHs, MAKCUMaJIbHAsi MOIIHOCTb, HAMPSYKEHNUE XOJIOCTOT0 X0/1a) U BBIOOPOM
ONTUMAJIBHOTO MOJIOKEHUS AJISI MAKCUMAaJIbHOUN BBIPAOOTKHU SHEPIUH;

~ TNPUMEHATH METOJbI Moadopa KoHTposuiepoB 3apsna (PWM, MPPT),
aKKyMYJISITOpPOB M KaOesel Mo/l 3a/JaHHbIe MapaMeTpbl HATPY3KU;

~ pabotarh c pacu€ToM B3HeprodasaHca B aBTOHOMHOW 3HEProcucreme
«COJIHEYHas TaHeJb — KOHTPOJUIEp — HAarpy3Ka» U 3all0OJTHEHUEM XypHayia y4yéTa
DHEPIrUu;

~ ocBouTh OcHOBbI 3D — mopenupoBanusi B KOMIIAC — 3D u 2D —
yepuenue no cranaapram ECK/I;

~  00yuuths monarotoBke wmoxenedr k 3D — medatu B crhaiicepe
1 TTOCTOOpa0OTKE HanleYaTaHHBIX JICTAJICH;

~  OBJaAETh  MPOTPAMMHUPOBAHMEM  MHUKPOKOHTpoJuiepoB  Arduino

JJIA pa60TbI C JaTYUKaMH U UCIIOJTHUTCIIbHBIMHU YCTpOﬁCTBaMH
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~  TO3HAKOMHTH ¢ npodeccusimu UHKEHEpa — SHEPreTHKa,
MPOEKTUPOBILMKA aBTOHOMHBIX »HEprocuctem, 3D — Mozennepa M crnenuaiucra
o aBTomatm3aiuu (Arduino — pa3paboTunka).

IIpoaBunyThlii ypoBensb (9 kiaace OY)
JlabopaTopusi reoJIOTMU U re0TEXHOJIOTUH

Obyuarowue:

~ TMO3HAaKOMUTH C UCTOPUEH TEXHUUYECKUX HU300pPETeHU W OCHOBHBIMHU
JOCTHKEHUSIMH YPaIbCKUX KOHCTPYKTOPOB U M300peTaTeNei;

~ O3HaKOMHUTBH C TpeOOBAaHUSIMHU TEXHUKU O€30MacHOCTH W CAaHUTAPHO —
TUTUEHUYECKUX HOpM mpu  paboTe € reoJIOTHYECKUM U Ie0/Ie3UYeCKUM
000opy10BaHUEM;

~ OCBOHUTBH 0TOOP, 00paOOTKY M KaTaJOTU3AIMIO T€0JIOTHYECKUX MPOoo;

~ 00y4HUTh MUKPOCKOIIUYECKOMY aHaJIM3y MUHEPAJIOB U TIOPOJI;

~ OBJIQJIETh T'€0JIE3MYECKUM 000PYAOBAHUEM JIJIsi TPACCUPOBKH J10POT;

— npumensTh BITJIA aig aspogoTochEMKH TOPOKHBIX TOJIOC;

- pabotats B QGIS ¢ LIMP u reonornyeckumu paspezamu;

— Pa3BUTHb HABBIKHN BCACHUA TCXHUYCCKUX ITPOCKTOB,

MTO3HAKOMHUTD oOyyJaroumxcs ¢ npodeccusimu, CBA3aHHBIMH
¢ reouH(OpMaTUKOH, reoie3uei, TOPHBIM J€JI0M U HU(PPOBBIM MOJIETUPOBAHUEM.
JlaGopaTopusi JHEPreTHKHU

Obyuarowue:

~ TIO3HAKOMHTb C UCTOpUEH TEXHMUYECKUX H300peTEeHUl M OCHOBHBIMU
JOCTHKEHUSIMH YPaJIbCKUX KOHCTPYKTOPOB U U300peTaTenei;

~  CIIPOEKTUPOBATh HYHEPTrOCUCTEMBI TpaHcnopTa U 3apsATHOM
UHDPACTPYKTYPHI;

~  OCBOMTH IPOM3BOJICTBO, NIEpeIavy U pacipeiesieHue 3IeKTPOIHEPTHH;

~  H3YYUTb aKKyMYJISITOpHbIE HakonuTeau u BUD nnst 3apsaHbIX cTaHUIU;

~  OBJIQJETh pacy€TOM COJHEYHBIX TMaHeled | mogdoopoM THOPHUIHBIX
CUCTEM;

~ TPUMEHATH TEIJIOBU30P JIJISl AMATHOCTUKU JIBUTATENEH 1 OaTapei;
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~ cosznaathb [0T — cucteMbl MOHUTOPUHTA OOPTOBOM PIEKTPOHUKY;

~  pa3BUTh HABBIKM MPOTHO3UPOBAHUS HATrpy3KH U LUPPOBHIX JIBOMHUKOB
TPAHCMUCCHUU U OXJIAXKJICHUSI.

JlabopaTopusi ungpoBOro NpoOeKTHPOBAHNS, NPOTOTUIIMPOBAHUS
U MIPOU3BOJACTBA

Obyuarowue:

~ TO3HAKOMHTH C UCTOpUEH TEXHUYECKUX H300pPETEHUH U OCHOBHBIMHU
JIOCTUKEHUSIMU YPAIIbCKUX KOHCTPYKTOPOB U M300peTaTenei;

~  O3HAKOMHTH C TPEOOBAHMSIMU TEXHUKH OE30MAaCHOCTH W CAHUTAPHO —
ruruennueckux Hopm rpu padore ¢ CAD/CAM — cucremamu, 3D — npunrepamu
u VR/AR — o6opyoBanuem;

—- ocBouth CAD/CAM — MojenupoBaHUE€ U aITUTUBHOE IMPOU3BOIICTBO
aBTOKOMIIOHEHTOB;

~  HU3Y4YUTh MPOrPAMMHUPOBAHUE MHUKPOKOHTPOJUIEPOB U BJIEKTPOHUKY
OOpPTOBBIX CHUCTEM;

~ npuMmeHATb VR/AR u TexHuyeckoe 3peHue ajsi OECIMIOTHBIX CUCTEM;

~  00y4YuTh KaTMOPOBKE TATUYUKOB U CO3/IaHUIO IIU(PPOBBIX TBOMHUKOB,;

- co3gaBath loT — mpuiokeHuss IJis JMArHOCTUKKA W MOHUTOPHMHTA
aBTOMOOMIIS;

~  pa3BUTh HAaBBIKM MPOMBIIUICHHOW POOOTOTEXHUKU U COOPOUHBIX
TEXHOJIOTHI;

~  Pa3BUTh HABBIKK MPOEKTHON pabOThI U MpodhecCuOHATBHOM OPUEHTAIIHH.

JlaGopaTopusi COBpeMeHHbIX KOHCTPYKIIHOHHBIX MaTEepPUAJIOB
U HAHOTEXHOJIOT Uil

Obyuarowue:

— TIO3HAKOMHTH C UCTOPUEH TEXHUYECKUX H300pPETEHUH U OCHOBHBIMH
JIOCTUKEHUSIMU YPAIIbCKUX KOHCTPYKTOPOB U M300peTaTenei;

— O3HAaKOMHTH C TPeOOBAHUSIMU TEXHUKH O€30MAaCHOCTH U CAHUTAPHO —
TUTUCHUYECKUX HOpPM TMpu  paboTe ¢ MarepuajaMd U HUCIBITATEIbHBIM

000opy10BaHUEM;
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— OpraHM30BaTh MPOEKTHYIO AEATEILHOCTh U AHAJIN3 HAYYHBIX JAHHBIX;

—  W3YYUTh METaJUIBl, KOMIIO3UTHI U KEPAMUKY JIJI aBBTOKOMITOHEHTOB;

— OCBOUTH UCHBITAaHUS MATepUaJOB Ha yCTaJOCTb, KOPPO3UIO U yJIAPHYIO
BSI3KOCTB;

— MPUMEHUTh HAHOMIOKPHITHSA U HAHOTEXHOJIOTUH B MAIIMHOCTPOCHUU;

— OBJAJCTh ATUTUBHBIMU TEXHOJIOTUSIMH U YMHBIMH MaTepHUaIaMu;

— pa3paboTaTh pemieHus MO OOJETYCHUIO KOHCTPYKIIUH TIPH COXPAHCHHUH
MIPOYHOCTH;

— Ppa3BUTh HABBIKK KOMaHHOW pabOThI U KPEATUBHOI'O MBIIILICHUS.

JlaGopaTopusi MAIIMHOCTPOECHUS

Obyuarowue:

~ TI0O3HAKOMHTH C UCTOpUEH TEXHWYECKUX HW300pPETECHUH W OCHOBHBIMH
JTOCTIKEHUSIMHU YPAIbCKUX KOHCTPYKTOPOB M M300peTaTeei;

~  O3HAKOMHTH C TPEOOBAHMSIMU TEXHUKH OC30MAaCHOCTH W CAHUTApHO —
TUTUEHUYECKUX HOpM TMpu pabore ¢ o0opyaoBaHUEM Ui MEXaHUYECKOU
00paboTKH, CBApPKH, KOBKU U JIUTHS;

~  CIIPOCKTHUPOBATH Ml CMOJICTTUPOBATH Y3JIbI U arperathl;

~  OCBOHUTH MEXaHHYECKYI0 00pabOTKy, CBapKy, KOBKY U JUTHE;

~  OBJAJCTh ATUTUBHBIMU TEXHOJOTHUSIMH U MPOU3BOJCTBOM KOMITO3UTOB;

~  00y4YuTh AMATHOCTUKE, PEMOHTY U 00CITY>KMBaHUIO aBTOMOOMIIEH;

- TPUMEHUTH aBTOMAaTHU3alIUIO, KOHTPOJIb KauecTBa
1 SHeprod(PheKTUBHOCTD;

— pa3paboTaTrh pEeIIeHHs MO adPOIMHAMUKE, 0€30ITaCHOCTH U IKOJIOTHH;

~  pa3BUTh HABBIKM KOMaHIHOW paOOTHI M KPEATUBHOTO MBIIILICHHS.

JlaGopaTopus 3K0J10ruu, OMOHMKH U OMOTEXHOJIOT Uil

Obyuarowue:

~ TI0O3HAaKOMHTH C UCTOpUEH TEXHWYECKUX H300pPETCHUN W OCHOBHBIMH
JTOCTIKCHUSIMHU YPATbCKUX KOHCTPYKTOPOB M M300peTaTee;

—  CIIPOCKTHUPOBATH SKOJOI'MYHBIC TPAHCIIOPTHBLIC CPCACTBA,
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~  OCBOUTH AJJUTHUBHBIE TEXHOJOTMU [JIsi OMOpa3iaraeMbIX 3JIEMEHTOB
CaJoHa;

~ TNPUMEHUTH BJIEKTPOHUKY W MUKPOKOHTPOJUIEPHI UIsl HEUTpaTU3aliu
BBIXJIONHBIX T'a30B;

~  00OydYduTh D3KOJOTUYECKOMY MOHUTOPUHTY BIOJb TPAcC C MOMOIIBIO
JATYUKOB,;

- pa3paboTraTh OMOIIIACTUKHU, OMOHEHTPaAIbHBIC YITAKOBKH U OMOPOOOTOB;

~  CIPOEKTUPOBATh YCTOWYMBBIE MPUIAOPOKHBIE PpACTEHUS U 3€IEHBIE
TE€XHOJIOTUH;

~  pa3BUTh HABBIKM KOMAHHOUW pabOThI U KPEATUBHOTO MBIIILICHUS.

JlaGopaTopus pa3padoTKu NPOrpaMMHBIX IPOAYKTOB

Obyuarowue:

~ TO3HAKOMHTH C UCTOPUEH TEXHUYECKUX H300pPETEHUH U OCHOBHBIMH
JOCTHXKEHHUSIMHU YPaIbCKUX KOHCTPYKTOPOB M M300peTaTenei;

~  O3HAKOMHTH C TPEOOBAHMSIMU TEXHUKH OE30MAaCHOCTH W CAHUTAPHO —
TUTHEHUYeCKUX HOpM nipu padote ¢ I1IK u nporpamMmMHbIM oOecriedyeHueEM;

~  m3yuuth ku3HeHHbI 1Wkia [1O, ocuoBel UX/UI wu tpeboBanus
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- mnpoBecTH aHanu3 peiHka [10 qs aBroTpancnopra;

— ocBouTh tanupoBanue mpoekra, UX/UI — nu3zaiin;

- pa3pabotath MOOUJIbHBIE, BEO U IECKTOM — MPUIIOKEHUS,

~  00y4YUTh TECTUPOBAHUIO U PA3BEPTHIBAHUIO CUCTEM;

~ co3aaTh 3KomIarGopmbl, HUGPOBBIX ACCUCTEHTOB, CHUCTEMbI YMHOTO
ropojia v TeleMeAULINHbL;

~  pa3BUTh HaBBIKK KOMaHHOUM paboThl U A((HEKTUBHON KOMMYHUKAIIUH.

JlaGopaTopusi KpeaTUBHBIX HHAYCTPHIl
Obyuarowue:
~ TIO3HAKOMHTH C UCTOPUEH TEXHUYECKUX H300pPETECHUH U OCHOBHBIMH

JOCTHXKEHUSIMU YPaIbCKUX KOHCTPYKTOPOB M M300peTaTenei;
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~  O3HAKOMHTH C TPEOOBAHMSIMU TEXHUKH OE€30MAaCHOCTH W CAHUTAPHO —
TUTHEHUYECKUX HOpPM Mpu padbore ¢ uudpoBHIMU HHCTpyMeHTamMu U AR —
000pyI0BaHUEM;

~  OCBOUTh KpEaTUBHBbICE TEXHOJIOTHMH U UU(POBbIE  HHCTPYMEHTHI
aBTOAW3alHA;

—~  00yuuTh  TMPOCKTUPOBAHUIO W MPOTOTHIHPOBAHUIO  HWHTEpPhEpa
U DKCTEPhEPA;

~ TNPUMEHUTHh MAPKETHHT U MPOJIBIDKCHUE KPEATUBHBIX  ITPOCKTOB
B ABTOMH/YCTPHHU;

~  pa3BUTh OM3HEC — HABBIKU B TIOHUHTE U KACTOMU3AIINH;

- BHempuTh AR, paspaborate OpeHAB H TYPUCTHYECCKHE MAPIIPYTHI
Ha PETPO — aBTO;

~  pa3BUTh HABBIKM KOMaHIHOW paOOTHI M KPEATUBHOTO MBIIILICHHS.

Pazeusarowque:

— ((opmupoBaTh  YCTOWYMBBIM HWHTEPEC W MOTHUBAIMIO K U3YUYCHUIO
TEXHUYCCKUX TUCIATUINH;

— pa3BUBaTh YMEHUE TJIAHUPOBATH MPOIECC BHITIOJHEHUS pabOThI, CTABUTh
IEJIN M JIOCTUTaTh TOCTABJICHHBIX PE3yJIbTaTOB, aHAJIM3UPOBATh U OCYIIECTBISATH
KOHTPOJIb CBOEH JCSITCIIBHOCTH;

— pa3BUTh HABBIKU Pa0OTHI C PA3NTUYHBIMU HCTOYHUKAMH HHGOpPMAIIHH,
YyMEHUE CaMOCTOSITEIbHO HCKaTh, W3BJIEKAaTh U OTOMPATh HEOOXOIUMYIO
uH(dOpMaIHIo;

— pa3BUTh HAaBBIKM HCCJIEAOBATEILCKOW U MPOEKTHOW JIEATENbHOCTH,
yepe3 TeHepUPOBAHUE HICU aTbTEPHATUBHBIMU METOJIAMU;

— pa3BUBaTh HAaBBIK MYOJWYHBIX BBICTYIUICHUNW W TMPE3CHTAIIMN CBOUX
pabor.

Bocnumamenwvnuie:

— ¢dopMupoBaTh IIEHHOCTh 3JI0POBOTO U 0Oe30macHOro oOpasza KU3HU;
YCBOGHUE TMpaBWJI TEXHUKM O€30MacHOCTH Tpu padore ¢ 000pyJoBaHUEM

N UHCTPYMCHTAMMU,
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— ¢dopmMupoBaTH KOMMYHHKAaTUBHYO KOMIIETEHTHOCTh B OOIIIEHUU
U COTPYIHUYECTBE CO CBEPCTHHKAMHU B Mpollecce 0o0pa3oBaTeNIbHOM, y4eOHO —
HCCIIEIOBATENICKOW U MPOEKTHOW JIESITETbHOCTH;

— ¢dopMUpOBaTh OTBETCTBEHHOE OTHOIICHHWE K OOYUYEHHMIO, TOTOBHOCTH
U CIIOCOOHOCTh K CaMOPa3BUTHIO U CAMOOOPA30BaAHMUIO;

— ¢dopMHUpOBaTh MPAKTUYCCKUM OMBIT yYacTUS B TEXHHUYECKHUX IMPOEKTAX
U UX OIICHKU;

— (opMHPOBATH TOPIOCTH 32 KYJIBTYPHOE M HAYYHO — TEXHUUYECKOE HACTIENEC
Poccuu;

— (GopMHUPOBATh OTBETCTBEHHOE OTHOIIIEHUE K SKOJIOTHICCKHUM ITOCIIEICTBUAM
TEXHOJIOTUYECKOTO MPOrpecca;

— ¢dopmMupOBaTh OCO3HAHHOE U KPUTHUYECKOE OTHOIICHHUE K MOTEHIMAIbHBIM

YIrpo3aM TCXHOJOTHUYCCKOI'O pa3BHUTHUA.
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1.3. Conep:xanue o0uepasBuBaoieil MporpaMmmal (110 MOIYJISIM)

1.3.1 Moayab «I'0pHO — MeTaJLJIyprudeckasi 0Tpacjby

Y4eOHbIi (TeMaTHIEeCKUi) T1aH

Tabnuya 1
KosnnyectBo yacos
Ne Dopmbl
I /;1 HaumenoBanue TemMbl B arrecrauuu /
ce
ro Teop [IpakT KOHTPOJIA
usl  |MKa
JlabopaTopus reoJioruu
1. PATOPIL re 36 | 9 | 27
U Te0TeXHOJIOT Ui
O1ieHKa 3a11acoB ChIpbsi HA MECTOPOXKACHUAX .
N YcTHbli onpoc,
CBepI0BCKO# 0071aCTH M TIOCTAHOBKA 33124
1.1 4 1 3 BXOJIHAsl TMAarHOCTHKA,
uccienosanus. Mucrpykrax no Th. becena
MHCTPYKTaX
«YTO 3HaYUT OBITH YECTHBIM?»
N3yueHnne MeCTOpOXKICHUH U Ire0JIOrH4ecKOro
1.2 Y PO 4 1 3 [IpakTrueckas padbota
CTPOEHHUS TEPPUTOPUHU
1.3 | M3ydyeHue KpeHOB U pa3pe30B TEPPUTOPUHN 4 1 3 JlaGopaTopHas pabota
1.4 | Or6op u onucanue oOpasloOB ChIPbs 4 1 3 JlaboparopHas pabota
1.5 | I'panynoMeTpr4eCKUil COCTaB ChIPhs 4 1 3 JlaGopaTopHas pabota
1.6 | BiaxHOCTb M IJIACTUYHOCTH MATEPUATIOB 4 1 3 JlaGoparopHas paboTa
1.7 | Ilpumecu U KaueCTBO ChIPbA 4 1 3 IIpakTryeckas pabora
CocraBiieHre KapTbl MECTOPOXKACHUM IS
1.8 P PO s 4 1 3 IIpakTryeckas pabora
JOOBIYH CBIPbSI
1.9 | [loaBenenue utoros. Pednexcus 4 1 3 3amuTa nNpoeKTa
JlaGopaTopusi cCOBpeMeHHBIX
2. | KOHCTPYKIIMOHHBIX MaTEePHAJIOB 36 9 27
1 HAHOTEXHOJIOTM I
YcTHBIH onpoc,
AHanu3 UCXOJHBIX JaHHBIX U MOCTAHOBKA
2.1 4 1 3 UHCTPYKTaX,
npobaemsl. MHcTpykTaxk o Th
IpaKTH4ecKas pabora
YeTHBIN onpoc
2.2 | Ilogbop marepuasnoB st GOPMOBKH 4 1 3 poc,
IpakTH4ecKasi pabora
YceTHBII onpoc
2.3 | BeiOop xkoH(puUrypauuu Gopmsl 4 1 3 poc,
npakTuyeckas padora
YceTHBII onpoc
2.4 | Onpenenenue cocTaBa 100aBOK 4 1 3 poc,
npakTuyeckas padora
25 HcnbiTanus o BBICOKOTEMITEPATyPHBIM 4 1 3 YeTHBIM onpoc,

BO3JE€HMCTBUEM

MMPAKTUYCCKAA pa60Ta
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KoppektupoBka cBOWMCTB U 3aniuTa

YcTHBIN ompoc,

2.6 4 3
MTOBEPXHOCTHU pakTH4eckas pabora
IIpoBepka
2.7 | CocraBiieHHE pELEenTypPbl CMECH 4 3 MUCHbMEHHOT0 33JIaHUS,
npakTuyeckas padora
[IpoBepka
2.8 | IlpoexTrpoBaHUE CUCTEMbl MAPKUPOBKHU 4 3 POBEp
MMCbMEHHOI0 3a/1aHus
YcrHblit onpoc,
2.9 | CocraBieHHe TEXHOIOTMUYECKOTIO ONUCAHUS 4 3 IIpOBEpKa
INMCbMEHHOIO 3a/1aHMs
3 JlabGopaTopusi po0OTOTEXHUKH, 36 27
' | MeXaTPpOHHUKH M aBTOMATH3ALMH MPOIECCOB
HNHCcTpyKTa), yCTHBIN
3HAKOMCTBO C 33JjauaMy aBTOMAaTU3aLUH
3.1 N 2 1 OIpOC, MPOBEPKA YEK —
nurteiHoro nukia. Muacrpykrax no Th
JIMCTOB
OcHOBBI IPOrpaMMUPOBaHUS
[IpakTuyeckas pabora,
3.2 | mukpokonrpoiuiepoB Ha C/C++. Cpena 6 4 POBEDKa KO
Arduino IDE POBEp
aTYMKH TeMIIepaTypbl U BUOparuu: c0o
A patyp past P [IpakTrueckas padora,
3.3 | maHHBIX U KATHOPOBKA IS TUTCHHOTO 6 5
IIPOBEpPKa Koja
rpoiecca
34 KoHTpo1b reoMeTpuu U MOJI0KEHHUS. 6 5 [IpakTuueckas pabora,
" | HcnosnHuTenbHbIE MEXaHU3MBbI IIPOBEpPKA Koaa
[IpoBepka
[IpoekTupoBaHue alIropuT™Ma KOHTPOJIS
MHCbMEHHOT0 3aJ]aHusl,
3.5 | ornuBku. Pacnipenenenuie mponu3BoICTBEHHBIX 6 5
- paKTUIecKasi padbora,
P B3aMMOINPOBEPKA
WuTerpanus cucreMbl aBTOMaTU3UPOBAHHOTO
. [IpakTuueckas pabora,
3.6 | konTposda. OTiiazka B3auMOJEHCTBUS 6 5
BEJICHUE ITPOTOKOJIA
KOMITOHEHTOB
37 IToaroroBka K KeHcy: HACTPOUKA JATUUKOB > 1 [IpakTruyeckas pabora,
" | ¥ IOpOToB KOHTPOJISL ISl IMTEHHOr0 Impolecca IpOBEpKa Kojaa
IIpoBepka
MUCBbMEHHOTO 3a/1aHus,
. npakTHyeckas pabora,
[ToaroroBka Kk KeWcy: alrOpUTM YIIPaBICHUS
3.8 N 2 1 MIPOBEPKA YEK —
SIYEHKOH U poJieBasi perneTuuus
JUCTOB,
IIPOMEKYTOYHBIN
KOHTPOJIb
4 Keiic JIuteitnas (popMa 1Ji1 TOPHOTO 36 27
" | obopynoBaHH»
. IIposepka
4.1 | 3HaKkOMCTBO ¢ MaTepuaiamu Keiica 4 3 POBEp
MMCbMEHHOT0 3a/1aHus
. IIpoBepka pe3ynpTaToB
4.2 | Tlouck HexocTarouiei uHGopmManuu 4 3 POBEpKa pesy
MOMCKA
4.3 | AHanu3 CHIIBHBIX U CJIa0BIX CTOPOH MPOEKTa 4 3 VYceTHBIT onpoc
4.4 | Mo3srosoi mtypm. ['enepanus uaeu 4 3 YcrHbIi onpoc
IIpoBepka
4.5 | dopaboTka mpoekTa 4 3

IIMCBMCHHOTI'O 3aJJaHUA
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N IIpoBepka
4.6 | Odopmienue TekcToBOTO (haiina 4 1 3 POBCP
MMCbMEHHOTO 3a/1aHus
IIpoBepka
4.7 | IloaroToBKa Mpe3eHTAMOHHBIX MAaTEPUATIOB 4 1 3 POBCp
pe3eHTALUU
Penernnns
4.8 | IloaroToBKa yCTHOTO BBICTYILICHUS 4 1 3 H
BBICTYIUJICHHS
[Ty6nuynas 3ammra,
4.9 | 3ammra npoekra. Peduiekcus 4 1 3 pedekcus, HTOrOBBIH
KOHTPOJIb
Bcero: | 144 | 36 | 108

Conepxanune yueOHO — TEeMAaTHYECKOI0 IJIAHA

1. JIabopaTopusi reoJIOTUM U IreOTEXHOJIOTHIA

1.1 Oyenka 3anacoe colpvsa Ha mecmopoxcoenusax Ceeponoeckoii ooaracmu
U nocmano6Ka 3a0ay ucciedosanus. Hncmpykmasic no mexnuke 6e30nacHocmu.
beceoa «9mo 3nauum ovimo uecmuvim?)

Teopus: 3amacel Chipbsi Ha MeCTOPOXKIeHUIX CBEpIIOBCKOM 00J1acTH, BUIBI
MOJIE3HBIX HUCKOIMAEMbIX, KpPUTEPUU OIICHKM KauyecTBa U O0BEMOB  CHIPbSA
JUISL TEXHOJIOTUYECKUX 3a7ad4. HNucTpykrax o Th. becena
M0 AaHTUKOPPYMNIIMOHHOMY TipocBetiennto. [Ipodeccun: Pabouee 3BeHO: TEXHUK —
reoJior; CpeliHee 3BE€HO: reoJior; Beiciiee 3BeH0: MHXKEHEP — I'€0JIOr.

[IpakTuka: aHanmM3 NaHHBIX O MECTOpOXACHHSIX CBEpAOBCKONW 00JacTH,
OLICHKA 3aIlacoB ChIPbs, MOCTAHOBKA HCCIIEIOBATENbCKUX 3adad. BelnoiHeHue
3aJlaHdid BXOJHOM nuarHocTuku. KomaHaooOpa3oBaHueE: paclpeesieHHe poJieH,
COBMECTHOE INIAHMPOBAHUE, B3aMMOTIOMOIILIb MPH BBIMIOJHEHUH 3a]IaHHIA.

1.2 H3yuenue  MmMecmOpPOMCOCHUN U 2€0]102UYUECKO20  CMPOEHUS
meppumopuu

Teopus: MecTOpPOXKIACHUS, T€OJIOTHIYECKOE CTPOCHHE paiioHa, 0COOCHHOCTH
3ajieraHust Nopoz.

[IpakTuka: aHalIU3 TEOJOTUYECKUX KapT, BBIACICHUE MECTOPOKICHUN
Y TIEPCIIEKTUBHBIX 30H.

1.3 H3yuenue Kpenoe u pazpezoe meppumopuu

Teopus: moHsATHE KPEHOB, PAa3pe30B U IeOJIOTHUYECKUX MPpOoduiIei, 3HaUCHHE

AJIs1 OOCHKU ChbIPbA.
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[IpakTrka: MOCTPOCHHME W aHAJIU3 PA3PE30B, OINpPEACICHUE OCOOEHHOCTEM
3aJIeTaHus IOPOJ.

1.4 Oméop u onucanue odpazyoe colpva

Teopus: mnpaBuna otTbopa mnpoO, NEpBUYHAS XapaKTEPUCTHKA TOPOI,
MPU3HAKU MPUTOAHOCTH MaTEPUATIOB.

[TpakTuka: coop, MapKHpPOBKA U OMMCAHKE OOPA3I0B MECTHBIX MaTEPUAIOB.

1.5 I'panynomempuueckuii cocmae colpvs

Teopusi: rpaHyJoMeTpus, BIHMSHUE pa3Mepa 3€pHa Ha MIPOYHOCTH
U TEPMOCTOMKOCTb.

[IpakTuka: CHTOBOI aHaIU3 00PA3IOB, pacipeaeneHue GpaKiuii.

1.6 Baasxcnocmop u nnacmuunocms mMamepuaios

Teopusi: BIaXKHOCTb, IJIACTUYHOCTD, CBSI3YIOIINE CBOMCTBA IJIMH U MECKOB.

[IpakTuka: onpeneneHne BIaKHOCTH U TUIACTUYHOCTH 00pasIloB.

1.7 Ilpumecu u kauecmeo colipvs

Teopus: BiauMsiHUE TpUMeEced Ha MPOYHOCTH U ACPEKTHOCTH (POPMOBOUHBIX
MaTepuanoB.

[IpakTuka: aHanu3 mpUMeceii, CpaBHEHHE KaueCcTBa pa3HbIX 00pa3IIoB.

1.8 Cocmaenenue kapmul mecmoposrcoenuil 0,11 000bl4uU CblPbA

Teopusi: mnpuUHLIMIBI KapTOrpadupoBaHUsT MECTOPOKIACHUN, KPUTEPUHU
BBIOOpA Y4aCTKOB JIOOBIYH, T€OJIOTHYECKUE U DKOJIOTHUECKUE OTPAHUYCHUS.

[IpakTuka: cOOp MaHHBIX O MECTOPOXKIEHUSX, HAHECEHHE WX Ha KapTy,
BBIJICJICHHE TTEPCIIEKTUBHBIX YUYaCTKOB JI0OBIYH.

1.9 Ilooeeoenue umozos. Pegpnexcusn

Teopusi: cTpykTypa oTuéra, NpeACTaBiIE€HUE PE3yIbTATOB T'€0JIOTHUUECKOTO
aHaau3a.

[IpakThka: MOArOTOBKAa U 3allUTa TAclopTa ChIpbS W PEKOMEHIAIUN
10 €r0 UCIOJIB30BaHUI0. AKTyalu3alus 3HaHU 110 podecCusim.

2. JlaGopaTtopusi COBPEMEHHbIX KOHCTPYKHHOHHBIX MAaTEpPHATIOB
U HAHOTEXHOJIOTHH

2.1 Ananu3 ucxoounwvix oannvix. Hucmpyxkmasic no Th
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Teopusi: BBefieHUE B MPoOIEeMaTUKY. AHAIU3 TEKYILEr0 COCTOSHUS BOIIPOCA.
Pernament pabotel B naboparopuu. Uuctpyktaxk mo Th. Ilpodeccuun: Pabouee
3BeHO: (OPMOBHIMK — JHUTEHHINK; CpenHee 3BEHO: TEXHOJIOT JUTEWHOTO IIeXa;
Briciiee 3BeHO: MHXKEHEP — MaTepUAIOBE]I.

[IpakTuka: u3ydeHrue u3aomMa OpakoBaHHBIX (JOPM IO MUKPOCKOTIOM.

2.2 Iloobop mamepuanos 01sa hopmosku

Teopusi: 0630p CBOWCTB U XapaKTEPUCTUK (HOPMOBOYHBIX MAaTEPUAIIOB.

[IpakThka: NpOBEAEHUE  CUTOBOTO  aHalu3a U1 ONpPEACIICHUS
IPaHyJIOMETPUYECKOTO COCTABA.

2.3 Bvioop xonguzypauuu gpopmot

Teopusi: ycTpolCTBO U Ha3HAYEHUE KapKaca JUTEHHON (OPMBI.

[IpakTuka: npurotoBieHUE (HOPMOBOUYHBIX CMECEl Ha OCHOBE BBIOPAHHBIX
MaTepHaoB.

2.4 Onpeodenenue cocmaea 000a6ok

Teopusa:  ¢yHKUMM ¥ Ha3HaY€HUWE  PA3JIMYHBIX  THUIOB  J00ABOK
B (DOPMOBOYHBIX CMECSX.

[IpakTHka: IPUTrOTOBIIEHUE CMECEH C Pa3HBIMU JOOABKaAMHU.

2.5 Hcenvimanus noo évicoKomemnepamypHovimM 6030€iUcmeuem

Teopus: ¢pakTopsl, BEI3BIBAIOIIME pAa3pyLIEHUE MaTepuaia nIpyu BO3AEHCTBUN
BBICOKHX TEMIEPATYP.

[IpakTrka: MOIETMPOBAHKE MPOILECCA 3aJTUBKH PACIIJIABIEHHOIO METaJLIa.

2.6 Koppexmupoeka ceoiicmeé u 3aujuma no6epxHocmu

Teopus: npuMeHeHrEe aHTUTIPUTAPHBIX MOKPBITHH JIJIS1 3alTUTHI POPMBI.

[IpakTuka: HaHECEHUE AHTUIPUTAPHBIX COCTAaBOB. [IpoBeneHnEe TOBTOPHBIX
3aJIMBOK.

2.7 Paszpabomka peyenmypuot hopmoeouHoil cmecu

Teopusi: moHsATHE O KOHIIEHTPALIUU BEILIECTB B cMecH. MaccoBast 10J1sl.

[IpakTuka: pemieHue 3aaa4 Ha HaX0XKIACHUE MaccoBOM AoJin. [IpuroroBnenue
CMECEH C pa3iuyHOM KOoHUeHTpauuen. [loBTOpHBIE 3alIUBKU 1711 TECTUPOBAHUA.

CocraBiieHue penenTypsbl.
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2.8 Ilpoexmuposanue cucmemuvl MapKupoeKu

Teopusi: NPUHIUIIBI U JIOTHUKA IIBETOBOM KOJIU(DUKAIIUH.

[IpakTuka: pa3paboTka COOCTBEHHOH CHCTEMBI IIBETOBOW MapKUPOBKH
JUTSL UICHTU(DUKALIUYA CMECEH.

2.9 Cocmasnenue mexHo102u4ecK020 ORUCAHUA

Teopusi: cTpykTypa v 00s13aTEIbHbBIE Pa3/leNbl TEXHOJOTHUYECKOTO OMMCAHMUS.

[IpakTuka: coOCTaBlIEHHE TEXHOJOTUYECKOTO OIMKMCAHUS pPa3pabOTaHHOIO
nporecca. AKTyanu3amusl 3HaHWM 1o nmpodeccusiM: (OPMOBIIMK — JTUTEHINUK,
TEXHOJIOT JIMTEHHOTO 1I€Xa, MHXKEHEP — MaTepHhalioBe]l. BbIMoNHEHHEe TECTOBOIrO
3aJlaHus MPOMEXKYTOYHOT'O KOHTPOJIL. AKTyalu3alus 3HaHu 1o mpodeccusim.

3. Jladoparopusi poOOTOTEXHMKH, MEXATPOHUKHM W ABTOMATHU3AIUU
MPoLEeCcCoB

3.1 3unakomcmeo c 3aoauamu aemomMamu3auuu JAUMENUHO20 UUKId.
Hucmpykmase no Th

Teopus: npaBuiia 0€30MaCHOCTU MPHU PabOTE ¢ AIEKTPOOOOPYAOBAHHEM.
O630p mporpammbl kKypca. Pacmpeznenenue posieil B MpOU3BOACTBEHHOM 3BEHE.
[TocTanoBka 3amau keiica. [Ipodeccun: PabGouee 3BeHO: omeparop, HajlaJuuk;
Cpennee 3BeHo: mactep KUIIMA, TeXHUK — SIJIEKTPOHIIUK; Bricuiee 3BEHO:
WHXXEHEP — aBTOMATU3aTOP, PyKOBOJMUTEIb ITPOCKTA.

npaktuka: [IpoBeneHne MHCTPYKTaka C POCIUCHIO B KypHanax. OcMoTp
crena «Jlureiinas popmay. JleneHre Ha KOMaHIbl, HA3HAYEHUE POJICH, Bbllaua YeK
— JIUCTOB U OJIAHKOB JIOKYMEHTAIIUH.

3.2 OcHnosbl npozpammuposanus Muxkpokonmposaiepoe na C/C++.
Cpeoa Arduino IDE

Teopus: apxutextypa maatdopmsl Arduino. CTpykTypa ckerya (setup/loop).
Tunel JaHHBIX, YCIOBHBIC OIEPaTOpPbl, WKL [IpuHIUOBI  1TUGPOBOTO
W aHAJIOTOBOT'O BBOJIa — BBIBOJIA.

[IpakTrka: ycTaHOBKAa MPOTPaAaMMHOTO OOECIIEYCHHUS, MOAKIIOYEHUE TUIATHI.
Coznanue mnepBoil mMporpamMmbl (MUTAHWE CBETOAMOAOM, BBIBOJ Serial.println).

OTJ'IaI[Ka CHUHTAKCHCA, 3aIpy3Ka IMPOIIMBKHU Ha IJIATY.
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3.3 Jlamuuku memnepamypuvl u euopauyuu: coOop OAGHHLIX U KATUOPOBKA
0J14 TUMEHO020 npoyecca

Teopus:  npunmun  paboter  Tepmomap/repmuctopoB  (DS18B20)
u BubOpogatunkoB (MPU6050/SW —420). [IpeoOpa3zoBanue cCUTHaIOB, GUIbTpAIUs
[IyMa, OHSTUE MMOPOTOBBIX 3HAUYCHHUMN U TUCTEPE3HUCA.

[IpakTuka: moakmrodeHHEe AATYUKOB K Arduino. CuuThIBaHUE TOKa3aHUM,
KaJIMOpOBKa B «XOJIOJHOM» U «Harperom» coctossHuu. Hactpoiika moporos
cpabaThIBaHUS B KOJIE.

3.4 Konmpons 2eomempuu u nonoxcenusn. Henonnumenvnvle mexanusmol

Teopus: natuuku mnonoxkenus u pacctosuuss (HC — SR04, xonieBbie
BBIKJIFOYATEIH ). [TpuHIUTIBI YIIpaBJICHUS pene, CEpBOINPUBOAAMU
Y BJIEKTPOMAarHuTHeIMU Ki1anaHamu. Jloruka «Eciu — To» B cucteMax aBTOMaTHKH.

[IpakTuKa: TMOAKIIOYEHUE JaJbHOMEPA U KOHLEBOIO  BBIKIIOYATENS.
VYpasieHue pene Wik CepBONPUBOJIOM JIJIi UMHUTALMK OTOPAKOBKM HIIM MOJA4H
3arotoBku. Hamrcanue nporpaMMHOTro Koja JJis YIPaBJICHHS IPUBOAAMMU.

3.5 Ilpoekmuposanue anzopumma KoHmpoasa omausexku. Pacnpeoenenue
npoOU3600CMEEHHBIX PoJieil

Teopus: METOABI MOCTPOEHUS OJOK — CXE€M TEXHOJIOTMYECKHX IPOIIECCOB.
Koneunsie aBTomatsl (State Machine). @yHnkiuu 3BeHbeB: «Bricieey» (aroputm),
«Cpennee» (HacTpoiika moporon), «Pabouee» (onepaTUBHOE YIIpaBICHHUE).

[Ipaktuka: «Beicimiee 3BeHO»: CocTaBieHHE OJIOK — CXEMbI alropurma
(«HarpeB — KOHTpPOJb — oTOpakoBka/mpuémkay). «Cpeanee 3BeHO»: Hactpoiika
noporoB Ha nanenu. «Pabouee 3BeHo»: OTpaboTKa ASUCTBUH 11O YeK — JIUCTY (ITYCK,
cTor, (puKcanus omuooK).

3.6 Humezpayua cucmemvl a6momMamusupoeannozo Konmpona. Omnaoxka
63aUM00eiicmeus KOMHOHEHN 08

Teopusi: TpUHIUTIBI CUCTEMHON MHTerparuu. OTiaaKa CIOXKHBIX IIETIOYeK.
OOpaboTka aBapwmitHbix cutyaruii (E — Stop). Bemenue TexXHOIOrHYECKOTO

npotokoiia. Kpurepun npuémMku ssaeiku.
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[IpakTuka: cOOpka TMOJHOTO KOHTYypa CTEHJa. 3arpy3ka ajJropurma.
[IpoBeneHre TECTOBBIX IIMKIOB «HArpeB — OXJIAXACHUE». 3amuch JaHHBIX
B IpoToKoA. OtTnagka  B3aUMOJEUCTBUSL  MEXAY  POJSIMH,  yCTpaHEHUE
HEUCITPaBHOCTEH.

3.7 Iloozomoeka K Keiicy: HACMPOUKA OAMYUKOE U NOPO208 KOHMPOJIA
0J171 TUMEH020 npoyecca

Teopus: mpuHIMO padoThl natunkoB Temneparypsl (DS18B20), Bubpanuu
(SW — 420/MPU6050), monoxxenus (koHeBukH). [[oHATHE MOPOTOBBIX 3HAYCHU,
rucTepesuca, KamuOPOBKH «XOJOIHOTO» U «paboyero» COCTOSHUS.

[IpakTuka: mnoakiIoueHue AaTyukoB K Arduino. UYrTeHue TmOKa3aHUMA
B MOHUTOpE TMOCJIeI0BaTeIbHOrO Mnoprta. KamuOpoBka: 3amuch MUHHUMAaIbHBIX
U MaKCUMaJIbHBIX 3HaueHui. HacTpolika TMOpOroB B MPOTPaMMHOM  KOJIE.
TectupoBanue: UMHUTAIUS HarpeBa GoOpMbI B cpabaThIBAHUE CUTHAJIA.

3.8 Iloozomoeka K Keiicy: anzopumm YnpaeieHus AYEUKou U poJieeas
penemuyusn

Teopusi:  koHuenmusi  KoHeuyHoro  aBTomata  (State ~ Machine)
JUISL  TEXHOJOTMYecKkoro mukia. Pacnpenenenue ¢ynkmnuii: PabGodee 3BeHO
(omepatuBHOEe ympasieHnue), CpegHee 3BeHO (HacTpoiika), Beiciiee 3BeHO
(airoput™m). Kputepuu ycnexa — 3ayck ukiia 6e3 onmooxk.

[Ipaktuka: «Bpicmiee 3BeHO»: cocTaBieHHE OJOK — CXEMbl aJIroOpUTMa
. «CpenHee 3BEHO»: BHECEHHME IMOPOrOB B MaHEIb HAacTpoek. «Pabouee 3BEHO»:
oTpaboTka uek — usucta. HWHTerpanus: mpoOHBIA 3aMyCcK IMKJIA Ha CTEHIE
C 3aIlOJIHEHHEM MPOTOKOJIA. AKTyaau3anus 3HaHUH 10 mpodhecCrsim.

4. Keiic JlureitHast gopma 115l TOPHOT0 000pyA0BaAHU»

4.1 3nakomcmeo c mamepuanamu Keiica

Teopusi: MOHSATHE U CYLTHOCTh KEHC — METO1A.

[IpakTuka: cocTaBiaeHHUE HHTEIJIEKT — KapThl 110 MaTeprajiaM Keiica.

4.2 Ilouck nedocmaruieii unghopmavyuu

Teopusi: MeToabl pabOTHI ¢ HHPOPMALIUEH.
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[IpakTuka: moOWMCK HWH(OpPMAUMU  C MPUMEHEHHEM  HCKYCCTBEHHOTO
WHTEJIEKTA.

4.3 Ananu3 cunbHvIX U C1A0BIX CMOPOH NPOEKMA

Teopusi: KpUTepuu OLICHKU IPOESKTHON PabOTHI.

[IpakTuka: mpoBepka PyHKITMOHUPOBAHMSI Pa3pabOTAHHOTO PEIICHUS.

4.4 Mo3zoeoii wumypm. I'enepayusn uoeii

Teopusi: npaBuia BeJeHUS! JUCKYCCUU U KOMAHIHOTO OOCYKICHUS.

[IpakTuka: oOCyXIEHHE YSI3BUMBIX MeECT TpoekTa. [IoMcCk BO3MOXKHBIX
crioco00B pelIeHUs IPoOIeM.

4.5 lopabomka npoexkma

Teopusi: MOHSATHE TOCTOBEPHOCTH MH(POpMAINU U €€ BIUSIHUE HA PE3YJIbTaT.

[IpakThka: BHECEHHE KOPPEKTUPOBOK B IPOEKTHOE 3aJaHUE Ha OCHOBE
00CyXKIEeHUSI.

4.6 Opopmnenue mexcmosozo haiina

Teopus: TpeboBanus Kk GopmaTy U CTPYKTYpe TEKCTOBOM JTOKYMEHTAIIUH.

[IpakTuka: HaMMCaHKE UTOTOBOT'O TEKCTA MO MPOECKTY.

4.7 Iloocomoeka npe3eHmayuOHHbIX MAMeEPUaAIOs

Teopusi: TpeOOBaHUA K BU3yaTbHOMY O(DOPMIICHHIO TTPE3CHTAIUH.

[IpakTuka: co3ganue caaioB Uil 3alIATHl TPOEKTA.

4.8 Iloozomoeka ycmnozo evicmynjieHus

Teopus: TpeOoBaHus K MyOJMYHOM  peuyu:  CTPYKTypa, TAWMUHT,
apryMeHTaIusl.

[IpakTuka: peneTuius yCTHOTO BBICTYIUICHHS TIEPE 3alIUTOM.

4.9 3amuma npoexma. Pegpnexcus

Teopus: 3THKa 1eTOBOTO OOIICHMS U MPaBUJia MOBEICHUS TP MyOINIHOM
3allUTe.

[IpakTuka: 3ammuTa TpoeKTHOM paboThl. OOCYXIEHUE PEe3yIbTaTOB, aHAIN3
oOpaTHOU cBsi3U. BeIMmonHeHWE 3a7aHUl UTOTOBOTO KOHTPOJISA. AKTyalu3aiius

3HaHMM 1O Tpodeccusim.
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1.3.2 Moayab «KpeaTuBHbIE HHIYCTPHUID)

YueOHbIl (TeMaTUueCKuil) TIaH

Tabnuya 2
Kosnn4yecTBo yacos
No DopMbI
w/n HaumenoBanue TemMbl Bee arrecranuu /
o Teop HpaKT KOHTPOJIs1
usi  [MKa
1. | JIaGopaTopusi KpeaTHBHBIX HHAYCTPUH 36 | 18 | 18
Boganoe 3anstue. Lens moprdomro Bxopuas
1.1 | u yyacTHuku nponecca. IHCTpyKTa) 2 1 1 HHarH? CTHR,
no Th. becena «Uto 3Ha4UT OBITH YECTHBIM?» YCTHBbIH OTpoc,
UHCTPYKTaX
IIpoBepka
1.2 | Texuuueckoe 3ananue (T3) Ha moprdonuo 2 | 1 nucbMeHHoro T3,
B3alMOIIPOBEpKa
IIpoBepka 3
1.3 | Teker «O cebex»: madia0HbI U popmaTbl 2 1 1 BAPHAHTOR TEKCTA
IIpoBepxka
1.4 | IloctpoeHnue ciieHapusi BUACOBU3UTKHU 2 1 1 CLIEHApUsI, YTCHUE
BCIYX
1.5 | HaBbIku, MPOEKTHI M KOHTAKTHI B TOPT(OIHO 2 1 1 lposepra crmera
U OTNKCaHUI
16 3aBepieHne padbodero stamna: pedaekcus 5 1 1 ITpoBepxka ¢aitna
U TIiepefjaya MaTeprasoB uT3
OcHoBbI (hoTorpaduu: padbora co CBETOM ¥ CTHEI orpoc,
1.7 2 1 1 IIpaKTHYECKast
U TIOCTPOEHUE KaJpa
pabota
YcTHBIH onpoc,
1.8 | Iloptper Ha pabouem mecTe 2 1 1 MIPAKTUYECKAS
pabora
YcTHBIH onpoc,
1.9 | CpéMKa B nOKaIUAX, ABM)KEHUE U I€TAIH 2 1 1 IIpaKTUYECKast
pabora
ba3oBbIe IPUHIIMIIBI BUJIEO: CBET, 3BYK ¥ cTHbiit onpoc,
1.10 ’ ’ 2 1 1 IIpaKTHYECKast
IIOCTPOEHHUE KaJpa
pabota
YeTHBIH onpoc,
1.11| ITpouecc cb€MKH BUIEO BU3UTKU 2 1 1 IIpaKTUYECKast
pabota
YcTHBIN ompoc,
1.12| Cnrémka mepeOUBOK U TOTIOJHUTEIBHBIX TIJIAHOB 2 1 1 MpaKTHYECKas
pabota
. IIpoBepka namok
1.13| Cucremartu3zaius u nepeuMeHoBanue (haiinos 2 1 1 1 README
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ITpoBepka orGopa

1.14| Ot60p chIpbIX hoTOMATEPUATIOB 2 1 1 KaZIpOB
IT
1.15| CocraBnenue T3 nis nocTnpoaaKinH 2 1 1 posepka
pacmupenHoro T3
[IpoBepka yek —
1.16| Yek — nucT 17151 cAaud MaTepuaioB 2 1 1 cTa
1.17| dopmupoBaHre UTOTOBOM MANKU C TPOSKTOM 2 1 1 Hposepia
CTPYKTYPHI MaIKH
1.18| INonBenenue uroros. Pednexcus 2 1 1 HemoncTpanus
pe3yJibTara
) JlaGopaTtopusi un¢poBoro npoeKTUPOBaAHUS, 36 10 | 26
" | mpoTOTHNMPOBAHNS H POU3BOACTBA
YcrHblit onpoc,
Beenenne. Yto Takoe nopThosino u JIEHAMHT. IIPAKTHYECKas
2.1 2 1 1
Nuctpykrax o Th pabora,
MHCTPYKTaX
N YcTHbIi onpoc,
29 I/IHTepu(l)eI/IC Figma. ba3zoBsie uryps 4 1 3 HpaKTHYCCKas
U (hperiMbl
pabora
YcTHBIN ompoc,
2.3 | Uurepdeiic Figma. Cetka u Tunorpaduka 4 | 3 paKkTUYecKas
pabora
U YcTHbIi onpoc,
24 Unrepdeiic Figma. KommnoneHThI 4 1 3 IpaKTHIeCKAS
u Auto Layout
pabora
N YcTHbIi onpoc,
25 NuTepdeiic Figma. Pabora ¢ n3o0paxeHusMu. 4 1 3 HpaKTieCKas
Macku 1 3p ekt
pabora
N YcTHbIi onpoc,
26 Wnrepodeiic F igma. IIpoekTupoBaHue CTPYKTYpPBI > 1 1 IpaKTHYCCKAS
nenaunra (Wireframe)
pabota
WNurepdeiic Figma. Hanmosnnenne KoHTEHTOM. ¥ CTHBII onpoc,
2.7 . 4 1 3 IpaKTHYeCcKast
Odopmrnenue nemo keiica
pabota
YcTHBIH onpoc,
2.8 | HTEepaKkTHB ¥ NPOTOTUIIMPOBAHUE 4 1 3 IIpaKTUYECKast
pabota
YcTHBIN ompoc,
2.9 | MoOunpHas ajanranus 2 1 1 IIpaKTHYECKast
pabota
I'pynmioBoe peBsio,
2.10| [Iu3aitH — peBblo U paboTa ¢ omMOKaMu 4 1 3 UCIIpaBIICHUE
OLIMOOK
JleMoncTpanys
2.11| IlonBenenue uroros. Pednexcus 2 0 2 pesyIIbTara,
IIPOMEXKYTOYHBIN
KOHTPOJIb
3. | JlabopaTopusi NPOrpaMMHBIX NPOAYKTOB 36 9 27
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YcTHBI onpoc,

31 Kak yctpoeH uHTepHeT 1 Beb — cTpaHua. ) 1 1 HpaKkTU4ecKas
" | UHcerpykrax o Th paboTa, HHCTPYKTaX
no Th
IIpaxkTuecka
3.2 | OcnoBel HTML: Teru u cTtpykrypa J0OKyMeHTa 4 1 3 parKTi &
pabora
33 OcHoBbl CSS: nogxitoueHue 4 1 3 [TpakTrueckas
"~ | ¥ nepBble CTUIH pabota
IIpaxkTuecka
3.4 | bnouHas MOJieNb U OTCTYIIBI 4 1 3 pareciad
pabora
IIpakTuecka
3.5 | Flexbox: BeicTpanBaem layout 4 1 3 patireciad
pabora
36 CrtpykTypa mopTdoano: CeKIuu 4 1 3 [IpakTuueckas
" | u HaBuranus pabota
IT e
3.7 | Tunorpaduka v BHEIITHUE MIPUPTHI 2 1 1 paKTHHCCKad
pabora
. IT
3.8 | CSS — nepemeHHbIEC U €IUHBINA CTUJIH CTPAHUILIBI 4 1 3 paKTHHeCKad
pabora
. . Y CTHBIN ompoc,
COopka BaiiTOOKca: (PMHATBHBIN CKENeT p
3.9 8 1 7 IpaKTHYECKast
noptdosmo
pabora
4 Keiic «Pa3pafoTka M 3amycK KpeaTHBHOIO 36 8 28
" | mpoaykTa: MeHANoOPT(}oIH0 00yIAI0IIErocs»
. [IpakTnueckas
VYcTaHoBOYHasI ceccusi: 3HAKOMCTBO C 3a1a4eit
4.1 . 2 1 1 pabora, mpoBepka
Keiica .
JIOPOKHOM KapThl
49 AyIuT MaTepuaoB: U4TO €CTb, ) 1 1 [IpoBepka miana
"~ | 4TO HY)KHO J0JIeJaTh J0pabOTOK
. [IpakTnueckas
4.3 | Tlepenoc auzaitna B CSS: uger, mpudt, popma 4 | 3 p
pabora
IT
4.4 | BcTraBKa TEKCTOBOIO KOHTEHTA 4 1 3 paicirecia
pabota
45 BcraBka Bu3yallbHOTO KOHTEHTA: (POTO 4 1 3 IIpakTrueckas
) U BUIIEO pabota
IIpa ecKa
4.6 | Otnanka v NIPUBEACHNUE K MAKETY 4 1 3 paicrecia
pabota
IIpoBepka 1o yek —
4.7 | duHanbHasg cOOpKa U caMONpPOBEpKa 8 1 7 POBEPKa TIO HeK
JUCTY
Penernums
4.8 | TlogroToBka npe3eHTaluH 3aIUThI 6 1 5 !
BBICTYTIJICHUSI
[1y6nuynas 3amura,
4.9 | 3ammra keiica. Peduexcus 2 0 2 peduekcus,
WTOTOBBIM KOHTPOJIb
Bceero: | 144 | 45 | 99
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Conep:xxanne y4eOHO — TEeMATHYECKOI0 IJIAHA

1. JlaGopaTopusi KpeaTUBHBIX MHIYCTPHU

1.1 Béoonoe 3aunamue. Ilenv nopmepoauo u yuacmuuku npouyecca.
Hucmpykmaosic no Th. beceda «4mo 3nauum 6vimop yecmuvim?

Teopus: cneumansHOCTH, TAe Heobxoaumo mopTdonno. CocTaBisioNe
noptdonno  (Buzyan, Bumeo, TekcT). Huctpykrtax mo Th.  Becena
M0 AHTUKOPPYNIIMOHHOMY  TipocBemieHuto.  [Ipodeccun:  PabGouee  3BeHO:
KonupanTep, creHapuct; CpeaHee 3BeHO: ¢ororpad, omepaTtop, MOHTAXKED;
Briciiee 3BeHO: MEHEKED MPOCKTa, aHAITUTHUK.

[Ipaktuka: anamu3 3 mnpumepoB mnopTdoimo. Pacrpenenenue posei
B KaxJIoM keice. CaMOCTOSITEIbHOE COCTABIICHUE IEPEYHS JMYHBIX HABBIKOB
U pEaIM30BaHHBIX MPOEKTOB. BbiMonHEeHWEe 3a7aHUi BXOJHOW JUArHOCTHKH.
KomannooOpa3zoBaHue: paclpeiesieHHe pojeil, COBMECTHOE IUIAHHMPOBAHUE,
B3aMMOIIOMOIIb TP BHITIOJIHEHUU 3aIaHUH.

1.2 Texnuueckoe 3a0anue (T3) na nopmegpoauo

Teopus: onpenenenne T3. Ctpykrypa T3 g ¢poTo —, BUEO — U TEKCTOBOIO
KOHTEHTA.

[Ipaktuka: camocrositenbHas pa3pabotka T3 Ha Oymare. CornacoBaHue
JIOKYMEHTA C COCEZIOM.

1.3 Texcm «O cebe»: wabaouvt u hopmamol

Teopus: popmyna «A — (pois), moMoraro (KOMy) petiuTh (Kakyro 3a1aqy)».
JlakoHUYHOCTD U (PAKTHI O€3 TUITHUX JETATCH.

[Ipaktuka: co3ganue 3 BapuantoB camorpesentanuu (30—50 cioB KaxabIi).
Bb160p HanboJsiee y1aqyHoro.

1.4 Ilocmpoenue cuenapusn 6udeosu3umKu

Teopus: cxema g pojauKa JIMHOW |-2 MHMHYTBI: NpPENCTABICHUE —
CYTbh JIEATETbHOCTH — JEMOHCTpalKs padoT — Ballla BbIr0/1a — KOHTAKTHBIE TaHHBIE.

[IpakTuka: HamMcaHwe WHAMBUAYAJTBLHOTO crieHapus. [lyOnudHOe dTeHue

Y BHECEHUE KOPPEKTUPOBOK.
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1.5 Hagviku, npoekmol u KOHMAKMol 8 ROPMPOIUO

Teopusi: paszgerneHre HABBIKOB Ha Npo(decCHOHaIbHbIE U JUYHOCTHBIE.
Ornucanue IpoekTa Mo cxeme «JleiicTBre — UTOTr — BHIBOIY.

[Ipaktuka: popmupoBanue cnucka u3 6—10 HaBbikoB. [logpoOHOE onrcanue
2-3 mpoekToB. JlobaBneHne 0JI0Kka ¢ KOHTaKTaMH.

1.6 3asepuienue paboueco ymana: pegpnexcus u nepeoava Mamepuaios

Teopus: mpUHIMIBI TIepeAadyd TEKCTOB cienyroiled rpynne (dpororpadam,
omeparopam). O0s3aTenbHbIE MYHKTHI B T3.

[IpakTuka: oObenMHEHHE BCeX TEKCTOB B oAuH (aitn. Kparkoe omucanue
T3 misa xkomer.

1.7 Ocnoewvt pomozpagpuu: paboma co ceemom u nocmpoenue Kaopa

Teopus: HCTIOIB30BaHKE ECTECTBEHHOTO OCBEIIEHUS, TPABUIIO TPETEH, BIOOP
¢doHa, ynadyHasi TOuka ChEMKH.

[IpakTuka: napHas cbémka y okHa (10 kaapoB). CoxpaHeHuEe MaTepualioB
B nanky «VcxoaHuKm».

1.8 Ilopmpem na pabouem mecme

Teopus: mnoHsITUE «pabouyuil TOPTPET» — UETOBEK 3a KOMIIBIOTEPOM,
C KaMEePOW WJIM NHCTPYMEHTOM.

IIpaktuka: cwvémka 10 KagpoB, JAEMOHCTPUPYIOLIUMX JAECSATEIBHOCTH
00y4aroIerocs COriacHo €ro poJiu.

1.9 Cvémka 6 nokauusnx, osuiiceHue u oemaiu

Teopusi: Kak OKpYXKEHHE IOJUECPKHUBACT CHEHHATW3AMI0. J[MHAaMUYHBIN
kaap. KpyrHble 1iaHbl MHCTPYMEHTOB.

[IpakTuka: BeIXOJ B Hapk wuiaud ABOp. CbEMKAa JBHKYIIUXCA OOBEKTOB,
SMOIM, BBIPA3UTEIbHBIX JI€TAJICH.

1.10 ba3oevie npunyunst 8udeo: ceem, 36yK, HOCMpoeHue Kaopa

Teopus: TOpu3OHTaIBHBIM W BepTUKAIbHBIN (QopMmar. McTouHuk cBeta —
HAMpOTUB OKHA. Y CJIOBUS JJIsl YUCTOTO 3BYyKa. Vcronp30BaHue mTaTuBa.

[IpakTuka: opranuzaius CBeTa 1 Kajapa. 3aruch TECTOBOTO AyOJIs.
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1.11 Ilpouecc cvémku 6udeosu3umKu

Teopus: cbémka 3—4 nyOneit noapsin. Kupas sMoLUs BaKHEE 3ay4YE€HHOIO
TEKCTA.

[IpakTuka: 3anuch 3 MOJHOUEHHBIX 1y0Jiel BUBUTKH IO TOTOBOMY CLICHAPUIO.

1.12 Cvémka nepedugox u 00noJHUmMEIbHLIX HIAAHOB

Teopusi: ponb mnepeOMBOK B ckjeilke ayoneit. Kakuwe neranu cHuUMATH:
JBIKEHUE PYK, HAaMpaBJIeHUE B3TJI/1a, YIABIOKY, paboure HHCTPYMEHTHI.

[IpaxTuka: 3amnuck 5—7 nmepedUBOK JIUTETHHOCTHIO 5 —10 cekyHa Kaxasi.

1.13 Cucmemamuszayusn u nepeumernosanue haiiog

Teopus: npuHIUNBI WMEHOBaHUS (aMIOB Uil TOHSATHOM Tepenaydu
CJIEIIOLIEMY CHEIUAIIUACTY.

[IpakTuka: nmepeuMeHOBaHUE Bcex BuacodaiioB 1o joruke. OpraHuzanus
ux B nanky. Co3znanue ¢aiina README c¢ onucanueM conepxumoro.

1.14 Omoop ceipeix hpomomamepuanios

Teopus: mepeOMBKU Kak CBsI3Ka Mexay AyOiasiMu. UTO cCHUMATB: KECTHI,
B3IJISIT, SMOLIUU, pab04re HHCTPYMEHTHI.

[Ipaktuka: or6op 10—-15 myummx kanpos. [lepenmenoBanue. Pasmenienue
B nanke «Ha 06paboTky».

1.15 Cocmaenenue T3 0asa nocmnpooakuin

Teopusi: MOHATHE MOCTNPOAAKIIHA. 3aJaud sl Au3ailHepa, MOHTaxeEpa,
BEPCTaJIbIIHKA.

[IpakTuka: co3zmanue pacmupeHHOro T3 s mocToOpabOTKM Ha OCHOBE
UCXOJTHOTO JOKYMEHTA.

1.16 Yex — nucm 013 coauu mamepuaios

Teopus: yeK — JIUCT KaK NEPEYEHb KOHKPETHBIX ACUCTBUN JJIS CIIEAYIOLIETO
CHeuaIncTa.

[IpakTuka: caMocTosiTeNbHas pa3paboTKa YeK — JIMCTa it 00paboTku GoTo,
BUJIEO U TEKCTOB.

1.17 @opmuposanue umozo60ii nanku ¢ nPOEKMoMm

Teopus: opranuzarus GUHATBLHONM MANKKU JJI1 OTIPABKU HA MOCTIPOIAKIIIH.
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[IpakTuka: cOop JIWYHOM Manku 1O 3afaHHO cTpykType. Komuposanue
Ha (pyienky uiu B 00Ja4HOE XPaHUIHUIIE.

1.18 Ilooseoenue umozos. Pegpnexcusn

Teopus: cnocoObl TMpe3eHTallUM  pe3ysibTaTa: OTCHATHIA — MaTepuall,
HaITMCaHHbIE TEKCTHI, LIEJIEBAsl Ay AUTOPUSL.

[IpakTrka: myOJIMYHBIN NOKA3 UTOrOBOW Mamnku rpymme. Pacckas o 1uyHOM
onbiTe B 7 mpodeccusx. [lomydenune oOpartHOM CBs3U. AKTyanau3aius 3HAHHM
0 podeccusx.

2. Jlabopatopusi nu@poBOro MNpoeKTHPOBAHMS, NPOTOTUIHPOBAHUS
U NIPOU3BOACTBA

2.1 Bseoenue. Ymo makoe nopmeponuo u nenoune. Hncmpykmasxnc no Th

Teopus: nonstue mnoprdonuo auzaiinepa. Ctpykrypa jenaunra: Hero,
O cebe, IIpoektsl, Kontaktel. Paznnune Mexay nopT(oano U COLCETAMHU.
Nuctpyktaxx mno Th. IIpodeccun: Cpeanee 3Beno: Ul —  nuzaiinep,
uHdopMaImoHHbld apxutekTop, UX — nuzaiiHep; Briciiee 3BeHO: MeEHEMKEp
IIPOEKTA.

[IpakTuka: aHanu3 peaibHbIX JEeHAUHTOB (Apple, Behance, nokanbHbIe
nuzaitnepsl). [Touck pedepencon B Pinterest.

2.2 Humepdgeiic Figma. bazoevie puzypvt u ghpeiimot

Teopus: unTepdelic: maHenb cjaoeB, MHCTpyMeHTHI, (peimbr (Desktop
1440px).

[Ipaktuka: coszmanue ¢peiima 1440x1024px. PucoBanme WKOHOK MEHIO
U3 MPOCTHIX PUTYP.

2.3 Humepdgeiic Figma. Cemka u munozpaguxa

Teopus: Layout Grid (koyioHHBI, OTCTYIBI). F — marTepH CKaHUpPOBAHMS.
[Ton6op mpudToB.

[IpakTuka: HAaCTpPOMKa CETKHU BO (ppeiime. BripaBHuBaHue
110 HAIMPaBJISIOIIUM.

2.4 Humepdgeiic Figma. Komnonenmwt u Auto Layout
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Teopus: moHATME  KOMIOHEHTa  (master component, instance).
ABTOMaTHYECKas pacTsKKa 0JIOKOB MOJl KOHTEHT.

[TpakTuka: cozmanue KoMmroHeHTa s moptdomuo. Hactpoiika Auto Layout
JUTS 2JIEMEHTOB UHTEpdeiica.

2.5 Humepdgeiic Figma. Paboma c uzoopascenuamu. Macku u 3¢hghexmut

Teopus: Place image, Fill, Crop. Macku. I'pagueHTtsi, TEHH
(Drop shadow), blur. Petyib cKprHIIIOTOB.

[Ipaktuka: BcTaBka (oto mnpoaykra B Kaptouky. Co3naHue Macku
1o KpyrJibii aBatap. Hamoxxenue rpaaventa Ha QoH.

2.6 Humepgeiic  Figma. Ilpoekmupoeanue cmpykmypvl JeHOUH2a
(Wireframe)

Teopus: ot pedepeHcOB Kk cxeme. bIoku TeKCTOBbIE U rpaduyueckue.
BaiipdpeliMm kak 4epHO — O€JIbIid CKEJIET.

[Ipaktuka: co3manue BaiipdpeiliMa neHauHra u3 010koB. Pacnpenenenue
IO CETKE.

2.7 Humepgeitic Figma. Hanonnenue koumenmom. Oghopmnenue
oemo Keiica

Teopus: hopmyna kelica: npodiiema, peleHue, pe3yiabrar. TeKCT U BU3yal.
EnvHblil CTHIIB KAPTOUEK.

[IpakTuka: co3panue madioHa. 3arnoTHeHHE KapTOYKU POeKTa (TEKCT, TerH,
dboto). Coznanue 01oka «O cebder.

2.8 Humepaxkmue u npomomunuposanue

Teopus: pexum Prototype. Tpurrepsr (On Click, While Hover). Ilepexomapl
Mexay (pperimamu. Smart animate.

[IpakTrka: HacTpoiika KJIMKa MO KapTOukKe, MEPexo] Ha OTAEIbHBIN (Ppeiim
c npoektoM. Jlo6aBnenue Hover Ha KHOTIKY.

2.9 Mobunvnan aoanmayus

Teopus: ¢peiim 390x844px. Amanranusi ceTku oA TenedoH. ABTonerayT

JJIAA CKaTHuA KOJIOHOK.
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[IpakTuka: coznaHue MOOWIBHOM BepcuM JjeHauHra. IlepeHoc 0510kOB
C JIECKTOIIa, MPOBEPKA YUTAEMOCTH.

2.10 Jluzaiin — pesvio u paboma c oumuodKamu

Teopus: NPUHLMIBI KOHCTPYKTUBHOM KPUTHUKHU. Yek — JUCT OIECHKHU:
KOHTpAcCT, CeTKa, OTCTYMHI, paboTa cchiiok. MaCTpyMenT Contrast Checker.

[IpakTrKa: rpynIoBOe pEBBIO: Ka)Abld MOKa3bpIBaeT dKpaH. llowck Oaros.
Wcnpasnenue ommbok B Autolayout u niperax.

2.11 Iloosedenue umozo6. Pegpnexcus

[IpakTuka: 3amoJHEHUE aHKEThl 0OpaTHOM CBs3u. Dkcnopt ¢aitna B PDF.
OOcCyKaeHue: 4To MOJY4YWIOCh, YTO ObUIO CIOXKHBIM. [Ipodopuenrtanus: kakas
npodeccusi U3 Uepapxuu  nojouuia  Oonbiie.  BeimonHeHue — 3amaHui
MPOMEKYTOUHOTO KOHTPOJISl. AKTyaau3alus 3HaHUH 10 podeCcCrsiMm.

3. JlaGopaTtopus NpOrpaMMHbIX IPOAYKTOB

3.1 Kak ycmpoen unmepuem u ¢ed — cmpanuya. Hncmpyxmaosic no Th

Teopus: Opaysep, cepsep, HTML — daiin. Kak Opayszep uurtaer kon
Y IIpeBpalacT ero B ctpanuny. [lepssii B3ran Ha ctpykrypy HTML — nokymenra.
Hucrpykrax no Th. Ilpodeccuu: Pabouee 3BeHO: Bepcranbimk; CpenHee 3BEHO:
frontend — pa3paboTtuuk; Briciiee 3BeHO: web — HHXKEHED.

[IpakTuka: pa6ota ¢ roroBoit HTML — crpanuiieii B 6paysepe u B VS Code —
BBISIBJICHUE COOTBETCTBUS MEXKIY KOJIOM U OTOOpaKECHUEM.

3.2 Ocnosvt HTML: mezu u cmpykmypa 00Kymenma

Teopus: cuntakcuc HTML. Bazosie Teru: html, head, body, h1-h6, p, ul, 11,
a, img. ATpuOyThI TErOB.

IIpakTtuka: cozganue nepsoi HTML — cTpaHuubl ¢ HyJSI: 3ar0JIOBOK, TEKCT
o ce0e, CIMCOK UHTEpecoB, (hoTorpadus.

3.3 Ocnoswvt CSS: nooknwuenue u nepevie Cmuiu

Teopus: CSS, 3auem oH HyxkeH. CrnocoObl TMOJKIIOYEHUS CTUJIEH.
Cenekrtopsl, CBOICTBA, 3HaueHus. L[Bet, mpudt, pazmep Tekcra, GhoH.

[TpakTtuka: nogkmoueHue CSS k crpanuie. OpopMiieHre BHEIIHETO BUA:

1BeT ¢oHa, MPUPT, [IBET 3ar0JTOBKOB.
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3.4 baounasa mooenv u omcmynol

Teopus: Onounasmonenp CSS: margin, padding, border, width, height.
OTnruns 6JIOYHBIX U CTPOUHBIX dJeMeHTOB. Ter div kak konteitHep. [Ipodeccus —
frontend — pa3paboTuuk.

[IpakTuka: pa3meTka CTpaHuIbl Ha O6ioku ¢ momomisio div. Hactpoiika
OTCTYIIOB ¥ TPAHUI] MEXKTY CEKIIHSIMHU.

3.5 Flexbox: evicmpausaem layout

Teopus: Flexbox, 3auem on Hyx)eH. OcHoBHblecBoiicTBa: display: flex,
flex — direction, justify — content, align — items, gap.

[IpakTHka: co3gaHMe MIANIKM CaldTa C HaBUTalMed W KapTOYHOM CETKHU
115 pasaena «Mowu paboTel» ¢ moMotisio Flexbox.

3.6 Cmpykmypa nopmonuo: cekuuu u Hagu2auus

Teopus: cemantuueckuereru HTMLS: header, nav, main, section, footer.
3adeM HyXHa CeMaHTHKA. SIKOpPHBIE CCBIIKA BHYTPH CTPAHHUIIBI.

[IpakTuka: cOOpka MOJHOW CTPYKTYPHI CTPAHUIBI — MOPTQOINO: IIAINKa,
HaBuranus, cekiuu «O cedey, «Mou paboTe», « KoHTaKTB», QyTeEp.

3.7 Tunozpaghuka u enewinue wipugdmot

Teopusa: mnoakmouenue Google Fonts. CpoiictBa CSS  npnstekcra:
font — family, font — size, font — weight, line — height, letter — spacing, text — align.
[Ipodeccus — web — urxenep.

[IpakTuka: moOAKIIOYEHUE JBYX IMPpU(PTOB K MOPTPOINO, HACTPOUKA
TUTIOTpa(UKuU AJ1 3ar0JI0BKOB U OCHOBHOT'O TEKCTA.

3.8 CSS — nepemennvie u eOunslii CMmuib CMpaAHULb

Teopusi: CSS — nepemensble (custom properties). 3adyeM BBIHOCUTH IIBETa
u mpudThl B iepemenHbie. [loHsATHE BU3yabHON CUCTEMBI CalfTa.

[IpakTrka: BBeIEHHWE TEPEMEHHBIX IS I[BETOBOM MAIUTPHI W MIPUQPTOB.
[IpumeHeHue ux 1no Bceil cTpaHule — NPUBOAUM NOPTHOINO K €IUHOMY CTHIIIO.

3.9 Coopka sanimbokca: (punanvHwlil cKkejiem nopmaeoauo

Teopus: mnomtopenue: crtpyktypa HTML, CSS - wmogmens, Flexbox,

nepemMeHHbie. BaiiTOokc, 3adeM OH HyXeH B pa3pabotke. Kak ckemer Oyner
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UCIIOJIb30BaThCA B (DUHABHOM Keice. AKTyanu3anusi 3HaHuUd o npodeccusx —
BepcTalbIuK, frontend — pazpaboTunk, web — uHx eHep.

[IpakTuka: cOopka IMOIHOTO BaWTOOKCAa CBOETO MOPTQOIUO: BCE CEKIUU
pa3MeyeHbl, CTHIIH MOKIIOUEHBI, KJIACChI MOJATOTOBIEHBI MO Oy Ty KOHTEHT —
TEKCThI, BHUACO, H300paKEHHs] U3 APYIHMX MOAYJIEH. AKTyaiau3anus 3HaHHUN
0 podeccusx.

4. Keiic «Pa3paboTka U 3aIyCK KPeATHBHOTI'0 NPOAYKTA:
MeananoprTg oo o0y4armerocs»

4.1 Ycmanogounasn ceccusn: 3HaKOMCmeo ¢ 3adaueil Keica

Teopus: kelic — kak popmMat padoTbl. Kak Tpu MOIyJIst CBSI3aHBI MEXIY COOOM.
YTO NOMKHO MOJYYUTHCS Ha BbIXoj€. Pa30op CTpyKTyphl (PMHATBHOTO MPOIYKTA.
[Ipodeccust — mpoayKTOBBIN pazpabOTUHK.

[IpakTuka: cocTaBieHUE NOPOKHOM KapThl (KaXKIbIM pacKiaabIBacT Mepen
co00Oil Tpu pe3yipTaTa — CKEJET, MAaKeT, KOHTEHT, M COCTaBIII€T KapTy TOTO,
YTO €CTh U YEeTO HE XBATAaET).

4.2 Ayoum mamepuanog: umo echv, Umo HyHcHO 000e1amp

Teopus: MOHATHE TEXHUYECKOTO 3aJlaHUs U Y€K — JIUCTa B pa3paboTke.
Kak cBepsiTh MakeT U CKeJIET — YTO JIOJKHO COBMAAaTh.

[IpakTuka: cpaBHenue Figma — makera u HTML — ckenera, ¢ukcaius
pacxoxaeHuii. CocTaBieHHe JIUYHOTO TIaHa JOPaOOTOK.

4.3 Ilepenoc ouszaitna ¢ CSS: yeem, wipugpm, gpopma

Teopus: kak uurarh Figma — MakeT kak pa3paOOT4HK: I[BETA, OTCTYIIBI,
mpudTel, pasmepbl. Kak mepeBectu 3Hauenus u3 maketa B CSS — cBoiicTBa
U TIEPEMEHHBIE.

[IpakTuka: nepeHoc Bu3yanbHoTO pemienns u3 Figma B CSS cBoero ckenera:
MPOMUCKHIBACT IBETOBYIO MAJIUTPY, MOAKIIOYAECT HYXKHbIE MIPUQPTHI, BHICTABISET
pa3Mephl U OTCTYIIBI IO MAKETY.

4.4 Bcmagka mekcmogozo KOHmeHma

Teopus: kak padotats ¢ TekcToM B HTML: popmaTupoBanue, 1jinHa CTPOKH,

YUTAEMOCTh. TUMMUYHBIE ONTUOKY TIPU BCTAaBKE PEaJTbHOTO TEKCTa B BEPCTKY.
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[IpakTrKa: BCTaBKa TEKCTOB U3 MOJIYJISI KOHTEHTA B COOTBETCTBYIOLIUE OJIOKH
HTML. [Toaronka BEPCTKYU MO peasIbHBIA 00BEM TEKCTA.

4.5 Bcmaeka eu3yanvHo2o Konmenma: ¢homo u euoeo

Teopus: dopmarel u300pakenuit st Beba. Ter video wu iframe
JUTsl BCTpauBaHUs BUe0. ONTUMHU3alUs pa3Mepa U300pakeHH.

[Ipaktuka: nob6aBnenue Qororpaguii u BUACO U3 MOIYJA KOHTEHTA
Ha cTpanunly. Hactpoiika pa3mepoB, BbIpaBHUBaHUSA, KOPPEKTHOTO OTOOpaKeHHUsI
B OJIOKaXx.

4.6 Omnaoka u npugedeHue K MaKemy

Teopus: kak nmonb3oBatbes DevTools ais moucka u ucnpaBiieHUs: OMIMOOK
BEPCTKU. TuUnMyHbIe MPOOJIEMBI: CheXaBIINE OJIOKH, IEPENOJIHEHUE, HECOBIAJCHUE
OTCTYIIOB.

[IpakTuka: cBepka BCEX CEKLHM CalTa, CPABHEHHE C MAKETOM, UCIIPABJIICHUE

omn6ok. Llenb — 100UThCa MAKCUMAIBHOTO COOTBETCTBUS (PMHAIBHOMY AU3aliHY .

4.7 @unanvhasa coopka u camonposepka

Teopus: uro Takoe puHaIbHAS IPOBEPKA MPOAYKTa Iiepe ] cradyeil. Yek — nuct
rOTOBOTO MOPT(OJINO: CTPYKTYypa, KOHTEHT, CTUJIU, CChUIKH, OTOOpaKEHUE.

[IpakTuka: cBepka Y€K — JINCTa, BHECEHUE TMOCIEIHUX MPaBOK, MPOBEpPKa
YTO BCE CEKIUU 3aroJHEHBI U 0TOOpakaroTcsi koppekTHo. [loaroroska aiinon
K 3aluTe.

4.8 Iloozomoeka npezenmayuu 3auiumeol

Teopus: Kak Mpe3eHTOBATh TEXHUYECKUN MPOAYKT: CTPYKTYpa BBICTYTUICHUS,
Ha YTO JIeJIaTh aKIIEHT, KaK PacCKas3bIBaTh O PEIICHUSIX U TPYIHOCTSIX.

[IpakTrka: MOATOTOBKA YCTHOTO BBICTYIUICHUS IO IJIAHy: YTO JeJiall
B KaXJIOM MOJyJe, KaKhe peIICHHs MPHUHSI, YTO TMOJYYUJIOCh, YTO XOTEl
OBl YJIyYIIUTb.

4.9 3awguma keiica. Pegpnexcusn
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[IpakTuka:

NpEe/ICTaBIEHUE CBOEro MopTdomno:

JEMOHCTpalus caiTta

B Opay3sepe, paccka3 o mpouecce palOOThl Haa TpeMsl MOIYJSMH, OTBETHI

Ha Bompockl. Peduekcus. Boimonnenue 3aganuii U'TOTOBOTO KOHTPOJISL.

1.3.3 Moayab «MalmmHOCTPOeHHE)

Y4eOHbIi (TeMaTHYEeCKHUi) T1aH

Tabnuya 3
KosnnuyecrBo
4acos
No DopMbI
u/n HaumenoBanue Tembl B n arrecranuu /
€€ ITeo| P? KOHTPOJIA
ro KTHK
pus
a
1. | JlaGopaTopusi re010ruM ¥ re0TeXHOJIOT i 36 | 9| 27
. Bxonnas
Mecropoxxaenus CBepaioBCKoil obnacTu: riue
N JTMarHOCTHKA,
1.1 | noOwBaroT ceiphe it mmxThl. UHCTpYyKTaXK 1o Th. 4 1| 3
nHCTpYyKTax 1o Th,
becena «4YTo 3HAUUT OBITH YECTHBIM?»
npakTHueckas paboTa
12 [udposas moaens penveda (LIMP) 4 113 Jlaboparopnas
| B QGIS: umnopr u ananus TeppuTOpUN pabora
13 [Toctpoenue npoduins B SAGA GIS 4 113 Jlaboparopuas
"™ | 1 BBIOOD IJIOLIAAKH JAJIS 103aTOopa pabota
Jlaboparopnas
1.4 | OT6op u onMcanue 0OPa3IOB KOMITIOHEHTOB IITHXTHI 4 1| 3 parop
pabota
. JlaGopaTtopHas
1.5 | I'panysiomMeTpru4ecKuii COCTAB IIMXThI 4 1| 3
pabota
16 BrnaxHOCTB, JIACTUYHOCTD U YTOJI €CTECTBEHHOTO 4 113 JlaGopatopHas
" | oTKOCa pabota
17 [Tpumecu, abpa3uBHOCTH U OLIEHKA U3HOCA 4 113 [IpakTueckas
" | UIHEKOBOTO Basia pabota
18 Pacuér mapamMeTpoB MIUXTHI 715 IIIHEKOBOTO BaJsia 4 113 [TpakTnueckas
" | u hopMHUpOBaHHE TEXHUYECKOTO 3a/1aHUS pabota
€MOHCTpALIUS
1.9 | TlonBenenue uroros. Pedexcus 4 1 3 A Tpanl
pe3yJibTara
2. | JlabopaTopusi MAIIMHOCTPOCHUS 36 | 9| 27
721 AHanu3 KOHCTPYKIUI 103aTOPOB IIUXTHI: BEIOOP 4 13 HNuctpykrax no Th,
| mpuBOJia ¥ peayKTOpa YCTHBIN OIIPOC
29 3D — MozpenupoBaHue y3J10B 103aTOpa 4 13 [IpakTrnueckas
"~ | B CAIIP (KOMIIAC -3D) pabota
IIpoexTupoBaHue Baia IIHEKA: pacyeT Hposepka
23 P P ‘P 4 1| 3 MUCbMEHHOTO
Ha MPOYHOCTh U KECTKOCTD
3a/laHus
24 Wzrorosnenue neranu Ha cranke ¢ YITY (TokapHoM 4 13 HNHucrpykTax,
" | uam gpesepHOM) IpakTU4eckas pabora
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CoOopka u 6azupoBaHUE y3JI0B J103aTOpa:

IIpakTrueckas

2.5 4 3 pabora, mpoBepKa
II0CAJOUYHbIE MECTA U 3a30Pbl
IPOTOKOJIA
26 HcnbiTanust MakeTa J103aTopa: OLEHKa 4 3 [IpakTrueckas
" | Ipou3BOIUTENBHOCTH U H3HOCA pabota
Br160p maTepuaioB ais 3alIUThI Hposepxka
2.7 P P 4 3 MUCbMEHHOTO
0T abpa3uBHOrO U3HOCA IIIHEKA U OyHKepa
3a1aHUs
IIpoBepka
Pa3pabotka koHcTpyKTOpCcKOH fokyMeHTaruu (K/I
2.8 p PYKTOP HOKY wn (KJ1) 4 3 MMACbMEHHOTO
Ha J03aTOp LIUXTHI
3a/laHus
JleMoHcTpanus
29 [TonBenenue uroros: 3amura npoekra «Pa3pabdorka 4 3 pe3yJbTara,
" | mosaropa IMIMXThD) MIPOMEKYTOUHBIN
KOHTPOJIb
3 JlaGopaTopusi poOOTOTEXHUKHU, MEXATPOHUKH 36 29
" | M aBTOMATH3allMHU NPOIECCOB
31 BBognoe 3anarue. Uncrpykrax no Th. 3nakomcTBO ) 1 HNucrpykrax o Th,
" | cnpoekToM «IITHEeKOBBIN 103aTOp NIMXTHI» YCTHBIN OIIPOC
. [IpakTnueckas
OcHoBbl ynpaBienus mHekoM: Arduino, HINM P
3.2 o N 6 5 pabora, mpoBepka
U JpaiiBepbl ABUraTesen
KOJI1a
[IpakTuyeckas
JlaTuuk ypOoBHS HIMXThI B OyHKEpE: MOHTAX
33 6 5 pabora, mpoBepka
1 KaJInOpoBKa
KoJia
. IIpakTrueckas
BecoBoif Moaynb 103upoBaHus: cOOpKa
3.4 6 5 pabora, mpoBepka
1 00paboTKa TaHHBIX
KOJI1a
IIpoBepka
35 Pa3paboTtka anropurma oTceyKky NOPLUUU 6 5 MMCBMEHHOTO
"~ | "W ynpaBieHUsl LUKIOM 3a/1aHusl, IPOBEPKa
KOoJ1a
36 WHTerpamus cucteMbl Ha yueOHOM CTeH]1e 6 5 [IpakTuueckas
" | ¥ KOMIUIEKCHas OTJIaJIKa pabora
IIpaxTrueckas
37 PoneBast cuMynsiius: HajJaa4uK, MacTep, HHKEHED — 4 3 aGoTa
" | aBTOMaTH3aTOp B pabOYEM ITUKIIE p ’
B3alMOIIPOBEpKa
4 Keiic «BHeapenune cucremMbl NpeIMKTHBHOIO 36 27
" | KOHTPOJIsI 32 BAJIOM PEIYKTOPa»
JledexThl BajloB peAyKTOPOB: BHU/IbI, TPUYUHBI Hposepra
4.1 PEAYKTOPOB: - 1P 4 3 MHUCHbMEHHOTO
Y METOJIbl AUArHOCTUKH
3a1aHUs
IIpoBepxka
MeTo1b1 BOCCTAaHOBIIEHUS] TEOMETPUU BaJla:
4.2 4 3 MMHUCBMEHHOT'O
HaIUIaBKa M HaIlbUICHUE
3a/laHus
Mexanunueckasi 00paboTKka BOCCTAHOBJIEHHOTO BaJja:
[IpakTrnueckas
4.3 | nmumdoBka 4 3
pabota
Y TIOJIUPOBKA
44 BuOpoauarnoctuka 1 aHainu3 CIeKTpa: BHISBICHHE 4 3 [TpakTuueckas
" | HeucnpaBHOCTEN MOJIIMITHUKOBBIX Y3JI0B pabota
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CucTeMbl aBTOMAaTHYECKOTO KOHTPOJISL: JATYMKU [TpakTudeckas
4.5 . 4 1| 3
u SCADA — untepdeiic pabora
46 Buxpe TOKOBBII KOHTPOJIb: IOMCK CKPBITBIX TPEILIHUH 4 113 IIpakTrueckas
B TeJIe Basia 0e3 pa30opKu peayKTopa pabora
[TpenukTUBHAS aHAJIUTHUKA: IPOTHO3UPOBAHNE ITpoBepka
4.7 | 0CTaTOYHOIO pecypca Ha OCHOBE JaHHBIX 4 1| 3 MUCHbMEHHOTO
MOHHUTOPHHTA 3a/laHus
Pa3zpabotka pernamenra TOuP [IpoBepka
4.8 | 1O COCTOSIHMIO HAa OCHOBE JaHHBIX MOHUTOPUHIA 4 1] 3 IIMCBMEHHOTO
U IMarHOCTUKH 3a/laHus
[Ty6nuynas 3ammra,
4.9 | 3ammura keiica. Pednexcust 4 1|3 pedaekcus,
WUTOTOBBIM KOHTPOJIb
Bcero: | 144 | 34| 110

Coaep:xkanue ydeO0HO — TEeMATHYECKOT0 IJIaHA

Moayab « MalIUHOCTPOCHU E»

1. JIaGopaTopusi reoJIOruM U re0TeXHOJIOT Uil

1.1 Mecmoposcoenus Ceeponosckoii odaacmu: 20e 000vléaom Ccuipbé

ona wuxmol. Hncmpykmasc no Th. beceoa « Ymo 3nauum o0vims uecmuovim 2y

TGOpI/Iﬁll prnHeﬁHIHC MCCTOPOXKIACHUA KBApHCBOI'O IICCKA, HW3BCCTHAKA

U PYOAHBIX KOHICHTPATOB B PCTHOHC; JOTHCTHKA HOCTABKH. HHCTpYKTa)K o Th.

becena mno anTuKOppynuuoHHOMY mnpocBeueHuto. Ilpodeccun: Pabouee 3BeHO:

reoJior — TexHUK; CpeaHee 3BeHO: reosior; Bricuiee 38eH0: [ IC — ciennaiucr.

HpaKTI/IKaI aHalIu3 KapT M JaHHBIX O MCCTOPOXKICHHAX, CPaBHCHHC

PacCTOSIHUM U TPAHCIIOPTHOM JTOCTYMHOCTH, BBIOOP TOUEK M0ObIUU. BhIoaHEeHUE

3aJlaHui BXOJHOM JuUarHOoCTHKU. KomaHg000pa3oBaHUE: paclpesieieHHe poJieH,

COBMCCTHOC INNIAHUPOBAHHUC, B3AUMOIIOMOIIb ITPH BBIITOJIHCHUHU BaI[aHHﬁ.

1.2 Hudghposaa mooenv penvegpa (IIMP) ¢ QGIS: umnopm u ananus

meppumopuu

Teopus: mousatue [IMP, ucrounuku ganueix (SRTM, TonokapTsl), UMIIOPT

pactpoB B QGIS, Busyanuzaius penbeda, pacdéT yKIOHOB.

pacy€T YKIOHOB M SKCIIO3UIUH, TIEPBUYHBIN OTOOpP yIACTKOB.

[Ipaktuka: umnopt LIMP B QGIS, nmoctpoenue 1BeToBoi MIKabI peibeda,

1.3 Ilocmpoenue npogpunsn ¢ SAGA GIS u évtoop naowadku 011 0ozamopa
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Teopus: moctpoenue mnpodusner no [IMP, ananu3 yKJIOHOB, KpUTEpUU
pa3MelleHusl MIOMIA/IKH, TIOJIBO/ IIUXTHI.

[IpakTuka: uszBneyenue tonorpaduueckoro npodpuist B SAGA GIS, ananus
YKJIOHOB BJIOJIb TPAcChl MOJBO/A, BEIOOP M 00OCHOBAHWE IUIONIAJIKH MO MOJEIb
1103aTopa.

1.4 Omoop u onucanue 06pa3y06 KOMROHEHM OB WIUXHIbL

Teopus: npaBuna otdbopa mpod, MapKUpPOBKA, MEPBUYHAS XapaKTEPUCTUKA
MeCKa, N3BECTHAKA, KOHIIEHTPATOB.

[IpakTuka: cOop, omHMcaHue | MapKUpOBKa 00pas3loB, ¢oToduKcaims,
MPUBs3KA K TOYKAM Ha ITU(POBOIL KapTe.

1.5 I'panynomempuueckuii cocmag wiuxmaol

Teopusi: rpaHyjloMeTpusi, BIHMSHHE pa3Mepa 3€pHAa HA TEKy4EeCThb
Y JJO3UPOBAHUE IIUXTHI ITHEKOBBIM BAJIOM.

[IpakTuka: cuTOBOM aHanmu3 oOpas3lOB, pacmpeiencHue (pakuuid, pacyer
MPOTIOPLIMI CMECH.

1.6 Baaxcnocmo, naacmuunocms u y2071 eCmecmeeHH020 OMKoca

Teopus: BiAMSHUE BJIAXKHOCTH W yIila OTKOCA HA MOJAavy MIUXThI ITHEKOM,
3aJIUMaHuEe BUTKOB.

[IpakTuka: omnpeaeneHue BIAKHOCTH, I[JIACTUYHOCTH M yrjia OTKOca
00pasIos.

1.7 Ilpumecu, adbpazuenocms u 04yeHKa U3HOCA UWIHEK06020 6a4/1a

Teopus: BausiHUE MpUMecei Ha aOpa3sUBHOCTH MIUXTHI M U3HOC HTHEKOBOTO
Bajia, BEIOOP 3aIIMTHOTO MOKPBITHSL.

[IpakTuka: aHanu3 MpuUMeced, CpaBHEHUE KadecTBa OOpasloB, OIEHKA
abpa3MBHOCTH, PEKOMEHIAIIMY TI0 TaJTbBAHUYECKUM MOKPBITHUSIM

1.8 Pacuém napamempoe wiuxmol 0,151 WHEK0B020 6a1a U (hopmuposanue
MexXHUYecKo20 3a0aHus

Teopusi: pacu€r ONTUMAIBHOTO COOTHOUIIEHUSI KOMIIOHEHTOB; OIMpPEACICHUE
TEKYYEeCTH, TUIOTHOCTH U a0pa3uBHOCTH; PAcU€T I1ara BUTKOB, 3a30pOB, CKOPOCTU

BpAILICHUA.
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[IpakTuka: pacu€T OPONMOPIMUI CMECH, OIpeAelieHHe KOHCTPYKTHUBHBIX
napameTpoB BaJia, OPOPMIICHUE TEXHUYECKOTO 3aIaHUsI 111 MAILTMHOCTPOECHHUSI.

1.9 Ilooseoenue umozos. Peghrexcusn

Teopus: cTpykTypa oTu€Ta: MECTOPOKICHUS, IJIOMIAKa, MPOpUIb, COCTaB
LWIHUXTBI, PACYET MAPAMETPOB.

[IpakTrKa: MOATOTOBKA M 3aIUTa MACIOpPTa CHIPBS, U(POBOTO PO,
pacu€Ta TmapaMeTpoB  IIUXThl U PEKOMEHJAUMW. AKTyanu3alus  3HaHUN
1o npodeccusm.

2. JIabopaTopusi MAIIUHOCTPOECHUS

2.1 Ananuz KOHCMPYKYuil 003amopos WUXmol: 6bl00p NPUBOOA
U pedykmopa

Teopus: 0030p THUIIOB 103aTOpPOB (IITHEKOBBIE, TapesibyaThi€, BECOBBIE).
[IpuHuMOBl pabOTHl PEAYKTOPOB U MOTOpP — peaykTtopoB. IIpodeccuu: Pabouee
3BeHO: omneparop cranka ¢ UITY, ciaecaps — coopuiuk; CpenHee 3BEHO: UHKEHEP —
KOHCTPYKTOp, WHXXEHEpP — TEXHOJIOT; BpIcliee 3BEHO: PYKOBOJIMTENb IPOEKTA,
TJIaBHBIN KOHCTPYKTOP.

[IpakTuka: pacuer TpeOyeMOro KpyTsIero MOMEHTa U MOITHOCTH MPUBOJIA.

2.2 3D — mooenuposanue y3106 oozamopa ¢ CAIIP (KOMIIAC — 3D)

Teopusi: OCHOBBI TBEPAOTEIHHOTO MOACIUPOBAHUS. [IpuUHIUNBI CO3MaHUS
COOpPOYHBIX IUHHII.

[IpakTuka: cozganue 3D — Mozeneil mHeka, kopiyca, OyHKepa.

2.3 Ilpoexmuposanue gana winexka: pacuem Ha RPOYHOCHIL U HCECMKOCHLb

Teopus: Teopus pacueToB Ha KpydeHue, u3rub. BimsHue abGpa3zuBHOTO
M3HOCA HA YCTAJIOCTHYIO IPOYHOCTb.

[Ipaktuka: BeIOOp MaTepuana (ctanu, cruiaBel). Pacuer nuametpa Bana.

2.4 MH3zomoenenue oemanu Ha cmanxke c 9IIY (mokapnom unu
dpezeprom)

Teopus: OCHOBBI TEXHOJOTUW MAIIMHOCTPOEHUs. TexHWKa 0e30MacHOCTU

pu paboTe Ha CTaHKe.
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[IpakTuka: mporpammupoBanue cranka (G — code). Ilogbop pexyiiero
uHctpyMeHTa. [Iporecc 06paboTku.

2.5 Coopka u d6azuposanue 3106 003amopa: ROCAOOUHbBIE MECMA U 3A30DPbl

Teopus: Teopust 6a3upoBanus neraneit. CucrteMa J0MyCKOB U MOCAOK.

[IpakTuka: cOopka y3/10B jJo3aTopa Ha coopouHoM cteHzae. lIpoBepka
COOCHOCTH BaJjia IIIHEKA U TOCAJ0YHBIX MECT MO/ NoAmuIHuKA. KoHTposb 3a30poB
MEXIy IMHEKOM U KOPIYCOM C MOMOINbI0 IIynoB. [logbop peryaupoBOYHBIX
npokitaiok. Pukcanus pe3yabTaTOB M3MEPEHUH B TPOTOKOJIE COOPKH.

2.6 Hcnvimanua maxema 003amopa: OUEHKA NPOU3E0OUMENbHOCHU
U u3Hoca

Teopusi: MeTOUKA CTEHAOBBIX UCTIHITAHUM.

[IpakTuka: u3MepeHue Mpou3BOAUTEIbHOCTH (Kr/MuH). OlleHKa BUOpanuii
U myma. BuzyanbHbIi OCMOTp Ha MPeIMET U3HOCA BUTKOB IITHEKA U CTEHOK KOpITyca

2.7 Bvibop mamepuanos 01a 3augumol om adpazue6Ho20 U3HOCA WIHEKA
u Oynkepa

Teopus: Buabl n3HOCa. Marepuanbl JUisl 3aIIUTBI: U3HOCOCTOMKHE CTaU
(Hardox), HarutaBouHble MaTepUalbl, MOJIUMEPHBIE TTOKPHITUS (TTOJIMYPETAH).

[IpakTrka: mog0op MaTepranoB U CrocoOOB 3AMUTHI JIsl AeTaJIel J03aTopa.

2.8 Pazpabomka koncmpykmopckoi ookymeumavyuu (K/[) na oozamop
WuxXmol

Teopus: npasuna odopmienus ueprexedl no ECKJ (I'OCT). Cocras
koMmruiekTa KJ[: cOopouHblii uepTesx, YepTexu aeTanei, crerudukams.

[Ipaktuka: odopmienue TexHuueckoro 3amanus (T3) Ha ocHOBe
re0JIOTMYECKUX JaHHBIX (13 Os10Ka 1).8).

2.9 Ilooseoenue umozos: 3auwguma npoexma «Pazpabomka oozamopa
WIUXMbL)

Teopusi: mpe3eHTalusi UTOTOBOIO MPOEKTA: OT aHallM3a ChIPhs 10 TOTOBOTO

N30SI,
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IIpaktuka: pemoHcrpammss 3D — Mozenu, pe3yJIbTaTOB pPacyeToB
KJI u pe3ynbratoB wucnbiTaHui MakeTa. Peduiexcus. BwimosHeHHE TECTOBOTO
3aJIaHUS POMEKYTOTHOTO KOHTPOJISL. AKTyalu3aus 3HaHU! 10 TpodeccHsim.

3. Jlaboparopusi poOOTOTEXHHMKH, MEXATPOHUKHM W ABTOMATHU3AIUU
NpPOLEeCCOB

3.1 Beoonoe 3anamue. Hucmpykmasic no Th. 3nakomcmeo c npoekmom
«IlInekoewtii 003amop wiuxmol)

Teopus: MpaBuia Th pu pabote C DJIEKTPOOOOPYI0BAHUEM
U BpalllalONIMMUCS MeXaHu3MamMu. [OpHO — MeTauryprudeckuid mpodub:
ceipbeBast 0aza CBepyuioBckoit obmactu. CTpyKTypa 103aTopa, pojid B MPOEKTHON
rpymnmne, cxema yaeobnoro crenaa. [Ipodeccun: Pabouee 3BeHo: Hamaguuk KUITuA,
oneparop JuHuu; Cpeanee 3BeHo: Mactep KUIIMA, texnonor; Beicuiee 3BeHO:
WHXEHEP — aBTOMATHU3aTOP, NPOEeKTUPOBIIMK ACY.

[IpakTuka: MHCTPYKTaX C MOAMUCAHUEM KypHaIoB. DOpMUPOBaAaHUE KOMAH/I,
pacrmpenenenue pojied. M3ydeHue cxeMmbl CTeHAa, COCTaBIEHUE IUIaHa padoT,
BbIJ]a4ya Y€K — JINCTOB.

3.2 Ocnoevt ynpaenenusn wnekom: Arduino, IIIHM u opaiieepul
oguzameineil

Teopusi: mpuHUUN pabOThl JBUTATENSI MOCTOSHHOTO TOKA, IIUPOTHO —
umitysibcHass wmonyssius  (ILIMM) nns mmaBHOro peryiaupoBaHHS CKOPOCTH.
Hpaiisepsr L298N/TB6612, 3ammura ot oopatHoro 3J[C, MexaHHMKa IIHEKOBOM
nepegayu.

[IpakTuka: mojkitoUeHHEe MOTOP — peaykTopa K Arduino depes mpaiiBep.
Hanucanue koma c analogWrite s peryimpoBkd 000poTOB. TecT MJIaBHOTO
pa3roHa/TOPMOXKEHHS, MPOBEPKA PabOTHI MO UMUTAITUEH HATPY3KH IIUXTHI.

3.3 [lamuuk yposusa wiuxmaol 8 OyHKepe: MOHMAMC U KAIuodpoeKa

Teopus: mpuHIUIIEI pabOThl yiabTPa3BYyKOBbIX/MK — naT4mkoB ypoBHSI.
[TonsiTHe «IMyCTO/TIOJIHOY», THUCTEpe3nuc, (UIbTpAIUs JOXKHBIX CpabdaThIBaHUIM

OT MBLJIA/HEPOBHOCTEH ChITyUYeh CPEIbl.
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[IpakTrka: MOHTaX JaTyvMka Ha MakeT OyHkepa. [lonkmouenne k Arduino,
CUMTBIBAHME PACCTOSHUSA/YpOoBHS. KanuOpoBka mOporoB «MUHMUMYM/MaKCUMYyM),
IPOrpaMMHUPOBAHKNE CBETOBOW MHIMKALIMH 3aII0JIHEHHOCTH.

3.4 Becoeoii mo0dynb 0o3uposanus: coOopka u 00padomra OaHHBIX

Teopusi: ycTpOMCTBO TEH30/1aTUUKOB, MOCTOBasi cxema, ycuiautenb HX711.
[IpuHun TapupoBaHMs, KaauOpOBKA IO ATAJIOHHBIM BecaM, JIHCKPETH3aLus
U yCpEHEHUE TTOKA3aHUM JIJISl CHITYYUX CPEI.

[IpakTuka: nogkmodenne Terzonatynka u HX711 k Arduino. Kanubposka
Moyt rupsimu (100r, 500r, 1kr). Hanncanue koj1a CAUTHIBAaHUS MAcChl B TpaMMax,
peanuzanus QyHKIIUU «Tapoy.

3.5 Pazpaoomka anzopumma omce4Kku nOpuuu u ynpaeieHus yukiom

Teopus: xoneunwie aBTOMaThl (State Machine) s TeXHOJIOTHYECKHX
HUKIOB. Jlormka ymnpaBieHus: «3alycK IIHEKa — KOHTPOJIb Beca — JOCTH)KEHUE
HOPMBI — OTce4Ka — cOpoc». OOpaboTKa aBapUUHBIX COCTOSHHM.

[IpakTuka: cocraBieHue OJOK — CXEeMbl IMKJIa go3upoBaHusi. Hamucanue
KOJa: OMNpPOC BECOBOTO MOAYJIS, CpPaBHEHHE C YCTaBKOW, OCTaHOBKa MOTOpa,
3BYKOBAs/CBETOBAsl CUTHaJIM3ausl. TecT Ha UMUTAIUU TTOPIIUH.

3.6 Humezpayusa cucmemul Ha y4eOHOM CHIEHOE U KOMNIAEKCHAA OMIA0KA

Teopusi: NPUHLMIBI CUCTEMHON WHTErpallid, CUHXPOHMU3ALUS JaTYMKOB
Y WCIIOJIHUTENEH, BEICHHE aBTOMAaTU3UPOBAHHOTO MPOTOKOJIA, KPUTEPUH TPUEMKHU
AYEUKHU TO3UPOBAHUS.

[IpakTuka: cOopka MOJHOTO KOHTypa cTeHna (OyHKep + IIHEK + Bechl +
JATYUK YpPOBHsI). 3arpy3ka HHTETPUPOBAHHOIO KOJA. 3amyCK MOJIHOTO IMKJIA
JI03UPOBaHMs, JIOTHPOBAaHKE JaHHBIX B Serial, ycTpaHeHre KOHPIMKTOB CUTHAJIOB.

3.7 Poneeaa cumynayua: HANAOYUK, Macmep, UHICEHEP  —
asMmMoMamu3amop
6 pabouem yukie

Teopusa: mnpuHnMn  pabOTHl  YJIBTPa3BYKOBBIX  JATYUKOB  YPOBHS
u TeHzoAaTuukoB c ycunuteneM HX711. Tlonsthe TapupoBaHus, KaJIuOPOBKHU

I10 3TaJIOHaM, HaCTpOﬁKH IIOporoB «MI/IHI/IMYM/ MAaKCUMyM» JUIA CBITYYUX CPCII.
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[Ipaktuka: pabouee 3BeHo: [logkimoueHue naTynMKa YpoOBHS K OyHKepy,
KaJIMOpoBKa MO «I1ycto/monHoy». CpenHee 3BeHo: KannOpoBka BECOBOTO MOy
TUPSIMU, HACTPOKKa TOYHOCTH +5T. Briciee 3BeH0: CocTaBieHue TadauIbl IOPOroB
uist  anroputma. Tect CTaOMJIBHOCTM TIOKa3aHWM. AKXTyanu3auus 3HaHUN
1o npodeccusm.

4. Keiic «Bag peaykropa: BOCCTAHOBJIEHHME W aBTOMATHYECKH
KOHTPOJIb)»

4.1 Jlechekmovr 6anoe peoykmopoe: 6udvl, HNPUUUHBL U MEMOObL
OUAZHOCIMUKU

Teopus: Bumbl u3HOca. [IpuunMHBI BO3HUKHOBEHHS AePEKTOB. MeTobl
JTMArHOCTUKH: BU3YaJbHBIM OCMOTp, BUOPOIMATHOCTHKA, AHAJIU3 IIIyMOB.

[Ipaktuka: uaeHTudukanus nedexrtoB mo ¢ororpadgusMm u BUOporpammam.
3anonHeHue Ae(hEeKTHON BEIOMOCTH.

4.2 MemooOwl 60occmanosnenus 2eoMempuu 6ana: HAN1AeKa U HaAnvlileHue

Teopusi: CyITHOCTh TEXHOJIOTUIM HAIUIABKUA U TA30TEPMUYECKOTO HAITBLICHUS.
[Ton6op cBapoYHBIX MaTepHaoB. T€XHOIOTUYECKUH MTPOIIECC BOCCTAHOBIICHHUS.

[IpakTuka: mombop MPUCATOYHOTO Marepuana sl Bajla W3 KOHKPETHOM
MapKHy CTaJM MO CIPaBOYHUKY. Pacuer pe:xXMMOB HaIlIaBKHU.

4.3 Mexanuueckasa 00padbomka 60CCMAHOGIEHHO20 6ana: WaAuUPoseKa
U ROUPOGKA

Teopus: TexHonmorusa GUHUILIHON 00paboTku. TpeOoBaHMA K TOYHOCTH
Y IIEPOXOBATOCTHU MOCATOYHBIX MECT MOCII€ BOCCTAHOBJICHUSI.

[IpakTuka: wuzmepeHue (HakTUUECKUX pa3MepoB u mepoxoBaToctu (Ra)
BOCCTAHOBJIEHHOTO  Y4YacCTKa C IIOMOIIbID  MHUKpOMETpa | NpodUiIoMeTpa.
CpaBHeHue ¢ TpeOOBaHUSIMH YEPTEXKaA.

4.4 Buopoouaznocmuka u anaiu3z cneKmpa: 6viaejieHue HeucnpasHocmeil
ROOUWUNHUKOGBIX V37108

Teopus: ¢pusndeckne ocHoBbl BuOparmu. CHeKTpaidbHBIA aHAIN3 CUTHAJIA.

[Tk Ha yactoTe Bpamenus Bana (1x), nedpextsl nogmunankosB (BPFO, BPFI).
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[IpakTuka: aHanu3 CEKTpa BUOpALIMK peajbHOro arperara.
NnenTudukaims NTMKOB Ha CIIEKTPAJIBLHON 1UarpaMMe U COIOCTaBICHUE
uX ¢ BO3MOXXHbIMH niepextamu. Pabota B [10 a5 BUOpOAHMArHOCTUKH.

4.5 Cucmemvr asmomamuyeckozo kKoumpoasa: oamyuku u SCADA -
unmepdgeiic

Teopus: Tumel JaTUYMKOB: BUOpompeoOpazoBaren (aKcelIepoMETphl),
JMATYMKW TEMIIepaTypbl, AaTYUKU O0OOpPOTOB (dHKOJEphl). [lpuHuumel nepemnadn
naHHbeiX. Apxurekrypa SCADA — cucrem. Busyanuzauusi JaHHBIX B peaibHOM
BPEMEHHU.

[IpakTuka: HacTpoiika BupTyanbHOoro natuuka B SCADA — cucreme.
Co3ianne MHEMOCXEMBI PEIyKTOpa € OTOOpaKEHHEM KIIOYEBBIX I1apaMETPOB
(BuOpanus, TeMieparypa). Hactpoiika noporoB curHajn3aiuu.

4.6 Buxpe mokoewlii KOHMPOb: NOUCK CKPbIMBIX MPEeUjUHn 6 meje 8aa
0e3 pazoopku pedykmopa

Teopust: ¢usznueckre OCHOBBI BHXPE TOKOBOI'O METO/la HEpa3pyLIAIOLIETo
koHTpoJisi (HMK). IlpenmyiiecTBa nepen KanwUIIPHBIM M MarHUTOIIOPOIIKOBBIM
Meronamu. [1oaroToBka MoBEpXHOCTU K KOHTPOJIIO.

[IpakTuka: mpoBeAeHHE BUXPETOKOBOTO KOHTPOJISI HA MAKETE UM PEaIbHOM
Bally c HUcnoib3oBaHueM Jnedexrockona. KamnOpoBka mnpubopa, CKaHUpPOBaHUE
MOBEPXHOCTH, MHTEPIPETALUS CUTHAJIOB Ha SKpaHe J1e(heKTOCKOomna.

4.7 Ilpeouxkmuenan anaiumuka: RPOZHO3IUPOBAHUE OCIAMOYHO20 Pecypca
Ha OCHOGE OAHHBIX MOHUMOPUH2A

Teopus: xoHmenius mpeauKTUBHOTO obOcmyxuBanus (PdM). Anroputmsr
ananu3a TpeHsioB. [Iporno3upoBanue Bpemenu 10 otkaza (Remaining Useful Life
— RUL). Oxonomuueckas s3pdextuBHOCTh BHEnpeHus: PAM.

[IpakTuka: aHanu3 rpaduka U3MEHEHUs] BUOpaIMd BO BpeMeHU (TpeHma).
OmnpeneneHne TOYKUA BbIXOZA 3a MOPOTOBOE 3HAUYEHHME W pacueT MPOrHO3UPYyEMOM
JaThl OTKa3a IpPU COXpPaHEHUM TeKylled auHamuku. IloctpoeHue otyera

O TIPOTHO3E.
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4.8 Paszpaoomka pecnamenma TOuP no cocmosanuto na ocnoee OAHHBIX

MOHUMOpPpUHZA U OUAZHOCMUKU

K peMoHTy 10 coctosauio  (CBM).

Teopus: mepexol OT INIAHOBO — MNpenynpeauTenbHbix peMoHToB (I1I1P)

CrpykTtypa

periiaMCHTA: IICPCUYCHDb

KOHTPOJIMPYCMBIX IIapaMCTPOB, HOPMBI, MNCPUOANYIHOCTH KOHTPOJIA, I[eﬁCTBHH

IepcoHalia rmpr BbIXOAC 3a HOPMBI.

Ha OCHOBE [JaHHBIX U3 KercoB 4.1

[Ipaktuka: pa3zpabotka ¢parmenrta pernamenta TOuP s Bana penykropa

4.7. ®opMupOBaHUE HMHCTPYKLHMA

JUIsL omeparopa U PEMOHTHOU ciykObl. OdopmiieHre DOKYMEHTa B TEKCTOBOM

penakTope.

4.9 3awmuma keiica. Pepnexcusn

TGOpI/Iﬁll CTPYKTypa HTOI'OBOI'O OTUYCTA: AaHalJIn3 I[G(l)GKTOB BBI6paHHOFO

o0BbeKkTa, OOOCHOBAaHHME  METOJIOB

MOHHUTOPHHIA.

BOCCTAaHOBJICHUA

U BBIOOpAa  CHUCTEMBI

HpaKTI/IKaZ IIOATOTOBKA IIPC3CHTALIMHU M 3alllUTa IIPOCKTA IICPCH KOMUCCHEH.

JeMoHcTpanusi paszpabotanHoro periamenta TOuP u mporHosza ocTaToyHOrO

pecypca. Breimonnenue 3aHaHHﬁ HTOI'OBOI'O KOHTPOJIA.

1.3.4 Moayasb «IInmeBasi NpoOMBbILLJICHHOCTb)»

VYueOHbIl (TEMaTUYECKUI) TUTaH

Tabnuya 4
Konn4yectBo yacos
No DopMbl
u/n HaunmenoBanue TemMmbl Beer arrecranuu /
Teopus [IpakTu KOHTPOJISA
° Ka
JlaGopaTopusi cOBpeMeHHbIX
1. | KOHCTPYKIHOHHBIX MATEPHAJIOB 36 9 27
Y HAHOTEXHOJIOTHil
AHanu3 nmpobaeMbl M MOCTaHOBKA 3a]1ad. BxonHas quarHoctuka,
1.1 | UucTpykTax no Th. becena «Yrto 3HaunT 4 1 3 YCTHBIH OIpoc,
OBITh YECTHBIM?» MHCTPYKTaX
12 [Ton6op marepuanos. OneHka 4 1 3 IIpoBepka
HKOJIOTUYECKHUX PUCKOB MMCBMEHHOT0 3a/1aHus
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VYnakoBka 11 mpenapara: MaTcpualibl

JlaGopatopHas pabora,

1.3 . 4 1 3 MpOBEpPKa TaOIUIIBI
U CpaBHUTEIHHBIN aHAIIN3
CpaBHEHHUS
1.4 | Co3nanue OnopasiaraeMoii ymakoBKd 4 1 3 [TpakTuyeckas pabora
1.5 | Ilomydenue u MOArOTOBKA ChIPbS 4 1 3 [TpakTuueckas pabora
1.6 | Ouncrka npenapara 1 KOHTPOJIb YUCTOTHI 4 1 3 [TpakTuyeckas pabora
[IpoBepka
1.7 | CocraBieHue pelentypsl npenapara 4 1 3
MIMCbMEHHOT0 3a/1aHus
1.8 | Crabunu3anus KOMIIOHEHTOB IIpenapara 4 1 3 [TpakTuueckas padbota
19 CocraBieHHnEe TEXHOIOIMUECKON 4 1 3 [IpoBepka
" | TOKYMEHTaluu NUCHbMEHHOTO 3a/IaHus
JlabopaTopus 3K0710run, OMOHUKH
2. . 36 9 27
U OMOTEXHOJIOTHil
[IpoBepka
71 [InanupoBaHue SKCIIEPUMEHTA T10 OLIEHKE 4 1 3 MUCBMEHHOTO 3a/1aHus,
" | 6buoctumynaropoB. Mucrpykrax o Th YCTHBIH OIpocC,
UHCTPYKTaX
OueHka sHepruy NpopacTaHus
2.2 H P Pop 4 1 3 [TpakTrdeckas padbora
U BCXOXKECTH CEMSIH
H3mepenne pocTOBBIX ITApaMETPOB:
2.3 P P P p 4 1 3 [TpakTudeckas pabora
BbICOTA MO0era u AJuHa KOPHS
Onpenenenre 6MOMacchl U HAKOIUICHUS
2.4 PeAl 4 1 3 [TpakTrdeckas padbora
CYXOT0 BeIlleCcTBa
Orenka conepskanus xjaopoduiia
2.5 H 71ep XJ10p ¢ 4 1 3 [TpakTrdeckas pabora
1 (DOTOCUHTETHYECKON aKTHBHOCTHU
Crpecc — TecThl: 3aCOJIEHUE WIIU 3acyXa
2.6 p y 4 1 3 [TpakTuueckas padota
Ha (hoHE OMOCTUMYJISITOpPA
BererauyoHHBIN OIBIT B TPYHTE
2.7 1 Py 4 1 3 [TpakTuueckas padota
(TEenaMyYHbIe YCIOBUS)
OneHka KOpHEBON CUCTEMBI
2.8 " p . 4 1 3 [TpakTuyeckas pabora
(ckaHMpoBaHME, JUIMHA KOPHEN)
IIpoBepka
29 Craructuueckas o0paboTKa 4 1 3 MUCbMEHHOTO 3aJ]aHus,
" | ¥ uHTepIpeTanus pe3yiabTaToB MIPOMEKYTOUHBIN
KOHTPOJIb
JlabopaTopusi nporpaMMHBbIX
3. PaTOPI TPOTP 36 10 | 26
NMPOAYKTOB
31 Uro Takoe JaHHBIC ¥ TIOYEMY OHH OBIBAIOT ) 1 1 [TpakTuueckas pabora,
" | «rps3abiMuy. MHCTpYKTax 1o Th WHCTPYKTAX
Tumnbl JaHHBIX: YUCIA, TEKCT, 1aTa
3.2 % ’ » AATa, 4 1 3 [TpakTuyeckas pabora
OyneBo
CranmapTuzanus: TpUBOJAUM K €IHHOM
33 Hap 1 PHBOA g y 4 1 3 [TpakTuyeckas pabora
dopmary
34 CrtpykTypa TaOauIbl: Kak MIPOEKTUPOBATh 4 1 3 [IpoBepka
" | moja 3amauy MHCbMEHHOT0 33JaHusl
@opMyJIbl ¥ BBIYUCIICHUS: 33]1a€M BOIIPOC
3.5 pMY a p 4 1 3 [TpakTuueckas padota

JaHHBIM
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@uapTpalys, COPTUPOBKA U IIOHUCK
3.6 patl pTHp 4 1 3 [TpakTuueckas padota
10 TadIuIe
3.7 Busyanu3zanus 1aHHbBIX: IMarpaMmbl 4 1 3 [TpakTudeckas pabora,
" | urpaduku IIPOBEpKa AHarpaMm
WuTepripeTanust ¥ BHIBOJBI: OT JaHHBIX Iposepia
3.8 prib ' 2 1 1 MIUCbMEHHOT0 3aJ]aHusl,
K CMBICITY o
YCTHBIM OIpOC
[IpakTuueckas pabora,
3.9 | Cbopka uToroBoit Mosenu 8 2 6 IIPOBEpPKA UTOTOBOM
TaOJIULIBI
4. | Keiic «bnocTumMyJasiTop 1JIsl TeNJIMID 36 9 27
. [IpoBepka
4.1 | 3HaKOMCTBO C MaTepuagaMu Kerca 4 1 3 POBED
MUCbMEHHOTO 3aaHusl
. IIpoBepka pe3ysnbTaToB
4.2 | Tlouck HemocTaromelt nHGOPMAITTH 4 1 3 PoBepKa pesy
MOKCKA
AHaNM3 CWIIbHBIX U CJIA0BIX CTOPOH .
4.3 p 4 1 3 YcrHbIit onpoc
IPOEKTa
4.4 | Moszrosoii mrypm. I'enepauust unei 4 1 3 VYeTHBII onpoc
[Iposepka
4.5 | opaboTka mpoekTa 4 1 3 POBEP
MMCbMEHHOTO 33/IaHHsI
. [Iposepka
4.6 | Odopmienue TekcToBoro (aiiiaa 4 1 3 POBEP
MUMCbMEHHOTO 33/IaHHsI
47 [ToaroroBka mpe3eHTalMOHHBIX 4 1 3 [IpoBepka
" | maTrepualioB IIPE3CHTALUN
Penernums
4.8 | [loaroToBKa yCTHOrO BBICTYILJICHUS 4 | 3 !
BBICTYIUICHHUS
[Ty6nuynas 3ammra,
4.9 | 3amwura kelica. Pednexcus 4 | 3 pedaekcusi, UTOrOBBIN
KOHTPOJIb
Bcero: 144 37 107

Coaep:xkaHue y4eOHO — TEMAaTHYECKOI0 MJIaHA

Moayasb «IIumeBasi HPOMBIILICEHHOCTb)

1. Jlaboparopusi COBpeMEHHBIX

M HAHOTEeXHOJIOTUM

Beceoa «9mo 3nauum ovime yecmuvim?»

KOHCTPYKIHOHHBIX MaTepHuajaoB

1.1 Ananu3z npobaemvr u nocmamnosxa 3aodau. Hucmpyxmasyc no Thb.

Teopusi: Buabpl OuocTuMyssiTopoB. OOIIasi XapakTEpUCTUKa IpenapaTosB.

CoBpeMenHble oOsacTu TpuMeHeHUs. HemocTaTku CyIIecTBYIOMUX CPEICTB.

Nuctpykraxxk 1o Th.  becema  mo aHTHUKOPPYNIIMOHHOMY

HPOCBEIICHHIO.

[Ipodeccun: PabGouee 3BeHo: nabopanTt, CpeaHee 3BEHO: TEXHOJOT IMHUILEBBIX




NPOU3BOJCTB; Briciliee 3BEHO: MH)KEHEP — HAHOTEXHOJIOT (TEXHOJIOT 3aMKHYTOI'O
IIUKJI).

[IpakTuka: mouck wuHPOpMaMKU O Omoctumynaropax. IlyOmuunas
Mpe3eHTauusl HaWAEHHbIX JaHHbIX. (CoOCTaBleHHWE HHTEIUIEKT —  KapThl.
dopMynmupoBaHue  paboyux  TUMOTE3. BhIMoMHEHWE  3amaHWii  BXOJTHOM
nuarHoctuku.  KomanaooOpa3oBaHWE: pacnpelereHUe poJieil, COBMECTHOE
IJIAHUPOBAHKE, B3aUMOIIOMOIILb [PY BBITIOJIHEHNUHN 3aJaHUN.

1.2 I1oo60op mamepuanos. Ouenka IK0102udecKux puckos

Teopus: opranuueckre | Heopranuueckue OuocTuMyisTopel. Cdepbl
npumeHenus. [lytn BKiIroueHus BemecTs B KpyroBopot. [Ipoaykrsl pacnaza.

[IpakTuka: cocTaBiaeHNE yPABHEHUM XUMUYECKAX PEAKIIUM.

1.3 Ynakoexa onsa npenapama: mamepuansvl U CPAGHUMETbHBII AHAIU3

Teopusi: TUIBI YIAKOBOYHBIX MAaTEPHAJIOB AJII OMOCTHUMYJISTOPOB (CTEKJIO,
IJIACTHK, OMopasnaraeMble MoJUMepbl, Oymara). Kputepun BbIOOpa yHmakOBKH:
IrE€pPMETHUYHOCTb, CBETO3alUTa, COBMECTUMOCTH C IPENapaToM, 3KOJIOTHYHOCTb.
[IpeumyiiecTBa W HEAOCTATKM KaXKJIOTO THIA. BiusSHUME YIAKOBKA Ha CPOK
TOJTHOCTH M COXPaHHOCTb CBOMCTB IIpenapara.

[IpakTuKa: MpPOBEACHUE CPABHUTEIBHOTO AaHAIM3a pPa3JIMYHBIX BHUJIOB
ynakoBku. JlaGopatopHass paboTa: WCHBITAHUE YMNAKOBOYHBIX MaTEpHUATIOB
Ha IPOYHOCThb, TE€PMETUYHOCTh M YCTOMYMBOCTh K BO3JECHCTBHIO Ipenapara.
3anonHeHue TaONMIBl CpaBHEHMs. BBIOOp ONTHUMaNbHOTO THUNA YHAKOBKH
JUTsL pa3pabOTaHHOTO OMOCTUMYJIATOPA.

1.4 Co30anue buopasnazaemoii ynakoeku

Teopus: CKOPOCTh PA3I0KEHUSI MATEPUATIOB. Y CJIOBUS XpaHeHus. [ [puHIMbI
MapKHUPOBKH.

[IpakTuka: UccieloBaHUE CKOPOCTH PAa3IOKEHUS PA3IMYHBIX YITAKOBOYHBIX
MaTepHaoB.

1.5 Ilonyuenue u no02omogka coipvs

Teopusa: @u3MKo — XUMHUYECKHE, OHOJOTUYECKHE U IKOJOTHUYECKHE

XapaKTepUCTUKHU BEIIECTBA.
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[IpakTuka: 00paboTKa 1 MOJArOTOBKA ChIPhS K UCIOIb30BAHUIO.

1.6 Ouucmka npenapama u KOHMPOb YUCHOMbL

Teopust: kpurepun yucToThl npenapara. CnocoObl OUNCTKHU BEIIECTB.

[IpakTuka: BbBIJCIICHHE YacTUIl JIEWCTBYIOIIEro BemiecTBa. IIpoBenenue
CHEKTPOMETPHUYECKOIO aHAIIN3A.

1.7 Cocmagnenue peyenmypsl npenapama

Teopusi: moHsATHE O KOHIICHTPALIUU BEIIECTB B cMecu. MaccoBast 10J1sl.

[IpakTrKa: BBIUKCIECHUE KOHUEHTPALMH U MaccoBOW Ao0au. CocTaBieHHE
UTOTOBOM PELIETITYPHI.

1.8 Cmaobunuzayus komnonenmoe npenapama

Teopus: BemecTBa — HaOJHUTENU (KpaxMal, IeJUTI0JI03a, JIAKT03a, cTeapar
HaTpusi). Poib OydepHbIX KOMIIOHEHTOB.

[IpakTuka: nosiydeHue 1a00paTopHOM mapTHUU OMOCTUMYJIATOPA.

1.9 Cocmaenenue mexnonozuueckoi 00KymeHmayuu

Teopus: cTpykTypa 1 00s13aTeIbHBIE Pa3/Ieibl TEXHOJIOTUYECKOTO OMUCAHUS.

[IpakTHKa: COCTaBIIEHHE TEXHOJOTMYECKOI0 OMHUCaHUS /I IpenaparoB
C pa3HOI KOHIIEHTpalMend. AKTyaau3anus 3HaHUH 10 mpodeccusm.

2. JIabopaTopusi 3K0JI0TMH, ONOHUKH U OMOTEXHOJIOTHI

2.1 IInanupoeanue 3IKCnepumMeHma noO OUEHKe OUOCHMUMYIAAMOPOE.
Hucmpykmaowe no Th

Teopus: Buabl Ononorndyeckux tectoB. Kpurepun 3p(eKTUBHOCTH: IHEPTUS
MpOpacTaHusi, BCXOXKECTh, JJIMHA IMOOEra | KOpHS, Chbipasi W cyxas Owomacca.
Hucrpykrax o Th. [Ipodeccuu: Pabouee 3BeH0: 1abopanT — ceMenoBo; Cpennee
3BEHO: (PU3UOJIOT pacTeHuid; Briciiee 3B€HO: arpOHOM — HCCIIEI0BATENb, OUOJIOT.

[IpakTrKa: cCOCTaBJIECHUE CXEMBI OTIBITA: KOHTPOJIb (BOJIa), dTAJIOH (M3BECTHBIM
CTUMYJIATOP), ONBbITHbIE BapUaHThl (pa3Hble KOHUEHTPAIMUM OMOCTUMYJSITOPA).

Bri0op TecT — KynbTyp (Kpece — canaT, peiuc, orypeir).
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2.2 Ouenka Inepzuu npopacmanus U 6CX0HceCmu CeMAH

Teopus: sHEprusi NpopacTaHusi — CKOPOCTh HAKJIEBBIBAHUS CEMSIH; BCX0XKECTh
— J10JIsl HOPMAJIBHO MPOPOCIIUX CeMsH. BiusHre OMOCTUMYIISITOPOB Ha aKTUBAIUIO
(hepMEeHTOB.

[IpakTrka: 3akiagka ceMsH Ha GUIBTPOBaILHYIO OyMmary B damkax [letpu
C pacTBOpaMu OUOCTUMYJIATOPA (3 KOHLEHTPALMH + KOHTPOJIb). YueT Ha 3 — i u 7
— 1 1eHb. PacdeT B mpoleHTax.

2.3 H3mepenue pocmogvix napamempos: ebicoma nodeza u O1UHA KOPHA

Teopus: OUOCTUMYISITOPHI BIUSIOT HA JIEJICHUE U PACTSDKEHHE KIETOK. Touku
pocra.

[IpakTtuka: uepe3 10-14 gHen mocne mocesa B IPYHTE — U3MEPEHUE JJIMHBI
HAJ[36MHOW YacTH U IJIaBHOTO KOPHS (JIMHEWKOW WM IITaHreHUupKysiem). Pacuer
OTHOCHUTEJILHOTO IIPUPOCTA 1O CPABHEHUIO C KOHTPOJIEM.

2.4 Onpeodenenue buomaccol U HAKONJIEHUA CYX020 GeULECMEa

Teopus: cbipas boMacca OTpakaeT BOJOHACHIIIICHHOCTb, CyXasi — peaJbHbIH
MPUPOCT OpraHudeckoro BemiecTna. OneHka 3QpHeKTUBHOCTH OUOCTUMYJISTOPA.

[IpakTuka: B3BemIMBaHME pacTeHUU (chlpasg wmacca), cymka npu 70°C
JI0 TIOCTOSTHHOTO Beca, B3BEIIMBAHME CYyXOW Macchl. Pacuer COOTHOIIEHUs
CYXOM/CBIPOI1 MacCHI.

2.5 Ouenka cooeporicanua xnopouina u pomocunmemuueckou
aKmueHocmu

Teopust: BIIMSIHUE OMOCTUMYJISITOPOB Ha CUHTE3 xJopoduia.
CrekTpooTOMETPUUECKHUN METOT (IKCTPAKITUSI CTUPTOM).

[Ipaktuka: N3mMenbueHue JIUCThEB. DKCTpakius 96% sranosom. M3mepenue
ONTUYECKON IUIOTHOCTH Ha JUIMHAX BOJH 664 u 649 Hm. Pacu€r KoHIEHTpaiuu
xyopoduiioB a u b.

2.6 Cmpecc — mecmul: 3acoieHue uiu 3acyxa Ha hone OuOCmuUMynamopa

Teopus: MOBBIIEHHE YCTOMYUBOCTU PACTEHUI K a0MOTHYECKUM CTPECCaAM.

[IpakTuka: MOCEB CEMSIH B PaCTBOPHI CO CTPECCOPOM U OMOCTUMYJISITOPOM.

KoHnTpons — ctpecc 6e3 bnoctumymsitopa. YUET BCXOXKECTH U ITTUHBI TO0era.
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2.7 Becemauuonnwtit onvim 6 cpynme (menauunvie ycioeus)

Teopus: BereTallMOHHBIA ONBIT — PEATUCTUYHAS OLIEHKAa OMOCTUMYIIATOpA.
[louBeHHBIE YCIOBUSI.

[IpakTrka: mocajika TOMaToOB WM OTYPIOB B KOHTEUHEPHI C TPYHTOM.
Bnecenue OMocTUMymnsiTopa ol KOPeHb WIH ONMPBICKUBAHUE 110 JIUCTY.
N3MepeHure BhICOTHI, UUCIIA TUCTHEB, AUaAMETpa CTEOs.

2.8 Ouenka xopueesoii cucmemul (CKAHUposanue, ONUHA KOPHEIL)

Teopusi: KOpHEBasi cucTeMa — BaKHBIA TMOKas3aTedb. MeTolbl: MPOMBIBKA,
CKaHUPOBaHUE, aHAIN3 N300paKEHUH.

[IpakTuka: u3BIeUeHUE pacTeHU U3 rpyHTa. OTMBIBKAa KOpHEW. M3mepenue
oOLIEH JJIMHBI KOPHEW U KOJIMYECTBA OOKOBBIX KOPHEM.

2.9 Cmamucmuueckaa oopabomka u unmepnpemayus pe3yiomamos

Teopusi: HEOOXOUMOCTb CTATUCTUKH.

[IpakThka: BBOJ JAaHHBIX B 3JIEKTPOHHYIO TaOJIMIly, pacyeT CpPeIHUX
U CTaHAAPTHBIX OTKJIOHEHHUMU, MOCTPOCHUE CTOIOYATHIX AUArpaMM CO 3BE3/10YKaMU
noCcTOBepHOCTH. DOpMysIMpoBKa BbIBOJA 00 A(DPEKTUBHOCTH OUOCTUMYJISITOPA.
BrInonHeHne TECTOBOIO 3a/laHMsl MPOMEXKYTOUYHOTO KOHTPOJS. AKTyalu3anus
3HaHWI 1O Tpodeccusim.

3. JIabopaTopusi NPOrpaMMHBIX NPOAYKTOB

3.1 UYmo maxkoe OaHHble U nHOUEMYy OHU OblBAIOM «(ZPAZHBIMUY.
Hucmpykmase no Th

Teopus: npupoma AaHHBIX. TUMUYHBIE OMIMOKA B PEATbHBIX TaOIHIIAX:
ny0nu, pazHbie OpMaThl, MyCThIE STYEUKH, CMEIIIAaHHBIE TUITBI TaHHBIX. THCTpyKTaX)
o Th. Ilpodeccun: Pabouee 3BeHO: onepaTop JaHHbIX; CpeaHee 3BEHO: AaHATUTHUK
JIaHHBIX; BrIciliee 3BeHO: J1aTa — MHKEHED.

[IpakTrKa: OTKPBITHE «CHIPOID TaOIUIBI C perentypamu. [louck u gpukcanms
BCEX MPOOJIEM.

3.2 Tunwl doannwix: yucna, mekcm, oama, 0y1e6o

Teopusi: MOHSATHE TUIA JAHHBIX W €r0 BaXXHOCTh. MHTeprperanus TUIIOB

B Google Sheets. OmmOku U3 — 32 HEMPABUIILHOTO TUTIA TAHHBIX.
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[IpakTuka: npuBeieHHEe CTOAOIOB TAOIUIIBI PELENTYP K MPABUILHBIM TUIIAM:
rpaMMBbl — YMCTIa, HA3BaHUS — TEKCT, AaThbl — OopMaT JAaThl.

3.3 Cmanoapmu3ayus: npugooumM K eOouHomy popmamy

Teopus: mnoHsiTMEe cTaHAapTa 3anucu. Perucrp, enMHUIIBI U3MEpPEHUs,
paznenurenu, cokpaimenus. ®yukuuu TRIM, UPPER, LOWER, SUBSTITUTE.

[IpakTuka: cTaHgapTU3AMs Ha3BAHUI MHTPEAUEHTOB U €IUHUI] U3MEPECHUS
B Ta0JIMIIE pelenTyp. Y CTpaHeHHe pa3HO00s, MPUBEICHUE K €IMHOMY BUITY.

3.4 Cmpykmypa maodauysl: KaKk npOeKmMuposams noo 3aoauy

Teopus: NPUHIUIIBI TPOSKTUPOBAHUS TAOJMUII: OJHA CTPOKA — OJIHA 3AIKCh,
OJIMH cTOJOel — oauH mpu3Hak. [lnockas u pensiyioHHast cTpykrypa. [loHsiTue
KJIFOYEBOTO TOJISI.

[IpakTuka: MPOEKTUPOBAHUE CTPYKTYPHI TAOMUIBI JUIsI XpPaHEHHUS JaHHBIX
O MPOJYKTaxX MUIIEBOr0 Mpou3BojcTBa. OmnpeeneHrue CToJIONoB, TUMOB JIaHHbIX,
KJIFOYEBBIX MOJIEH.

3.5 @opmynsl u eviuucnenusn: 3a0aém 60nPoOC OAHHHIM

Teopusi: 6a3oBbie popMysbl. OTHOCUTENBHBIE U a0COJIIOTHBIE CChUTKU. Kak
dbopmya oTBeUaeT Ha MTOCTABJICHHBINA BOIIPOC.

[IpakTuka: pacu€r KaJOpPUMHOCTH, CPEIHETrO COJACpKaHUs  Oeka,
MaKCHMAJIbHOTO KOJIMYECTBA caxapa Mo TabJimile perenTyp.

3.6 Quavmpauusa, copmupoexka u HOUCK no madauye

Teopusi: copTHpOBKa 110 OAHOMY M HECKOJBKUM cTosiOnaM. OuibTpbl
U cpe3bl. DyHKINN: Ha3HAYCHHUE U 00J1aCTH IPUMEHEHUS.

[IpakTka: MNOMCK NPOAYKTOB C HAMMEHBIIUM COJACpPKAaHHEM caxapa.
QunbTpanusa 1o kateropuu.  [loaTsaruBaHue  JaHHBIX 00 UHTPEIUEHTE
U3 CIIPaBOYHUKA.

3.7 Buszyanuzayus oannvix: ouazpammol u cpaguxu

Teopusi: BeIOOp THUMa guarpaMMbl B 3aBUCHMOCTH OT 3aJlayu: CToJi04aTas,
Kpyrosas, nquHenHas. [lpaBuna dectHoM Bu3yanuszanuu. Hacrtpolika noamnucen

W JIET€HEI.
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[IpakTuka: MOCTpOEHHME AMArpaMMbl COCTaBa NPOJYKTA IO MUTATEIbHBIM
BelecTBaM. Co3/1aHre CPaBHUTENIBLHOTO TpadrKa HECKOIBKUX PELENTYD.

3.8 Hnmepnpemauus u 6b1600b1: Om OAHHBIX K CMbICLY

Teopus: dbopmynupoBaHue BBIBOJOB Ha OCHOBE JIaHHBIX. PazHuIla MEXTy
dakToM n naTepnperanuei. CriocoOsl MPEeACTABICHHS PE3yILTATOB aHAIH3A.

[Tpaktuka: popmymupoBka 3—5 BBIBOAOB IO cBoel Tabnmiie. OnpenencHue
WHTEPECHBIX 3aKOHOMEPHOCTEW B IAaHHBIX O TIPOYKTaX.

3.9 Coopxa umozoeoii mooenu

Teopusi: OBTOpPEHUE IPONIEHHOTO: CTPYKTYpa, TUTH3AIHS,
cTaHaapTu3anus, GopmMyisl, Buzyanusanusa. TpeboBanus K ¢puHaIBLHON Tabnuie —
MOJEIIH.

[IpakTuka: cOopKa MOJHOM TaOIUIBI — MOJIEIH 110 CBOEMY HAa0Opy JaHHBIX.
BxitoueHne CTPyKTyphl, YMCTBIX JaHHBIX, (OpMyJ, JuarpaMMbl U BBIBOJIOB.
AKTyanu3aius 3HaHU# 110 Tpodeccusm.

4. Keiic «bunocTuMyJSITOp AJI51 TENJIUID)

4.1 3nakomcmeo c mamepuanamu Keica

Teopusi: TOHATHE U CYLIHOCTh KENC — METOIA.

[IpakTuka: cocTaBieHHUE HHTEIJIEKT — KapThl 110 MaTepualiaM Kelica.

4.2 Ilouck nedocmarwuieii unghopmavyuu

Teopus: MeToabl pabOTHI ¢ HHPOPMAIIUEH.

[IpakTuka: mnouck uWHPOPMAMK  C IPUMEHEHHEM  HMCKYCCTBEHHOI'O
WHTEJUJIEKTA.

4.3 Ananu3 cunbHuIX U C1AOBIX CMOPOH NPOEKMA

Teopusi: KpUuTepun OLEHKU MTPOEKTHON PaOOTHI.

[IpakTuka: mpoBepka PyHKIIMOHUPOBAHUS Pa3pabOTAHHOTO PEIICHUS.

4.4 Mo3zoeoii wumypm. I'enepayus uoeii

Teopusi: mpaBuUiia BEICHUS JUCKYCCHUH U KOMAaHIHOTO OOCYKICHUS.

[IpakTuka: oOCyXIeHHE YSI3BUMBIX MeCT TpoekTa. [IoMCK BO3MOMKHBIX
CIIOCOOOB peleHust MpooIeMm.

4.5 /lopabomka npoexkma
70



Teopus: noHsiTHE JOCTOBEPHOCTH MH(POPMALIUU U €€ BIMSIHUE HA PE3YJbTaT.

HpaKTI/IKaI BHCCCHHUC KOPPCKTHPOBOK B IIPOCKTHOC 3aJaHUC Ha OCHOBC

00CYXICHHUSI.

4.6 Opopmnenue mexkcmogozo ¢haiina

Teopus: TpeboBanus K HopMaTy U CTPYKTYpEe TEKCTOBOM TOKYMEHTAIIUH.
[IpakTrka: HamMCaHUE UTOTOBOTO TEKCTA O MPOEKTY.

4.7 Iloocomoeka npe3zeHmayuoHHbIX MAMEPUAIOB

Teopus: TpebOBaHMS K BU3yaIbHOMY O(DOPMIICHHUIO TTPE3CHTAIINH.
[IpakTuka: co3gaHue ClaiiJIoB JJis 3alIUThl IPOEKTA.

4.8 Iloozomoeka ycmmnozo evicmynjieHus

Teopusa: TpeOoBaHus K MyOJUYHOM  peuyu:  CTPYKTypa,  TAWMUHT,

apryMeHTaIus.

[IpakTuka: peneTuIys yCTHOTO BBICTYIUICHUS TIEPE/T 3alIUTOM.
4.9 3amuma xeiica. Peghrexcusn

TGOpI/IHZ 9THKa OCJIOBOI'O 06HIGHH}I " IIpaBuJIa IIOBCACHHA IIPH HY6J'II/ILIHOI‘/JI

3alIuTC.

[IpakTuka: 3ammura NpoeKkTHON paboThl. OOCYX)AEHUE PE3yJIbTaTOB, aHAIN3

oOpaTHOM cBsi3U. BhlNoNHEHNE 3a1aHUI HTOTOBOTO KOHTPOJIS.

1.3.5 Moayab «TpaHCHIOPT M JIOTHCTHKA)

YueOHbll (TEMaTUYECKUI) TUTaH

Tabnuya 5
Konn4yectBo yacos
Ne DopMbl
I /;[ HanmeHoBaHMe TeMbl B arrecranuu /
ce
ro Teopu [Ipakr KOHTPOJIA
ki HKa
JlabopaTopusi TpaHCNIOPTA M TPAHCHOPTHBIX
1. DATOPHS TPANCHOPTA M TPAKCLOP 36 | 16 | 20
cucTemM
Brenenue B AnyLogic. OCHOBBI Bxognas nuargocTrka,
1.1 | nMuTanmoHHoro mojenupoBanus. MHCTpyKkTaxk 2 1 1 npakThyeckas padora,
1o Th. becena «4Yto 3HaUUT OBITH YECTHBIM?) MHCTPYKTaX
1.2 | 'opoackas cpena: CTEHBI U 34aHUS 4 1 3 [TpakTnueckas pabora
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[TocTpoenue cetn MapuIpyTOB

1.3 2 1 1 [TpakTrueckas padota
JUTSL IBMOKEHUS IPOHOB
o0aBJIeHHE TPOHOB M HACTPOHKA
1.4 A AP p 2 1 1 [TpakTrueckas padbota
WX JIBUKEHUS
Touku gocTaBKH: cO3JaHUE U MTPUBS3KA
1.5 A A p 2 1 1 [TpakTuyeckas pabora
K Mapuipytam
Jloruka g0CTaBKH: MPUOBITHE, BEITPY3Ka
1.6 A p ’ pPy3Kd, 2 1 1 [TpakTuueckas pabota
BO3BpaT
3anpeTHbIe 30HBL: ONpe/eIIeHNE
1.7 P . peaer 2 1 1 [TpakTudeckas pabora
Y HACTPOMKa OrpaHUYCHUI
O06x0/ 3anpeTHBIX 30H: MOAU(DHUKAIS CETH
1.8 /1 3atp pmpuKan 2 1 1 [TpakTrueckas padota
myTei
YcnoBHas MapuIpyTU3alus: BIOOP MyTH
1.9 pHipy 1 p 1y 2 1 1 [TpakTudeckas pabora
B 3aBUCHUMOCTH OT CUTYallUU
MynbTHareHTHasi CUCTEMa: 3aIyCK HECKOJIbKUX
1.10 Y y 2 1 1 [TpaxTrueckas pabota
JPOHOB
Busyanuszauus nokasarenei: rpadpuku
1.11 y 1 pad 2 1 1 [TpakTrdeckas padbora
U CUETUHKHU
COopka moyiHO# Mozenu ropoaa
1.12 p A poat 2 1 1 [TpakTrueckas pabota
C HECKOJIBKMUMH TOYKAMHU
TecTupoBanue MOJIEIN: pa3HbIE CLICHAPUU
1.13 P A p HeHap 2 1 1 [TpakTrdeckas pabora
JOCTaBKH
114 AHanu3 BpeMeHU JOCTaBKH ) 1 1 [IpoBepka
' 1 3 (PEKTUBHOCTH MapIIPyTOB MUCbMEHHOTO 3aJJaHUS
NTUMU3ALUA: J00ABICHHUE JOTOTHUTEIbHBIX
1.15 0 . L A a 2 1 1 [TpakTudeckas padbora
MyTeN ¥ NpaBuI
€MOHCTpALIUS
1.16| ITonBenenue uroros. Pediekcus 2 1 1 A parl
pe3yibTaTa
2. | JlabopaTopus NPpOrpaMMHBIX IPOAYKTOB 36 11 25
21 UTto Takoe JaHHBIE U MIOYEMY OHU OBIBAIOT > 1 1 [IpakTuueckas padora,
| «rpssHbiMmy. MHCTpYKTaxk 10 Th MHCTPYKTaX
2.2 | Tunsl NaHHBIX: YKCTIA, TEKCT, AaTa, O0yJIeBO 2 1 1 [TpakTuueckas padota
CranmapTuzanus: IpUBEACHHUE K €IMHOM
23 Aap . pHBe s y 4 1 3 [TpakTuyeckas pabora
¢dopmary
24 CrpykTypa TaOIuIbl: MPOEKTUPOBAHUE TTO 4 1 3 IIpoBepka
" | 3agauy NMCbMEHHOTO 33/IaHHsI
@opmyJIbl U BBIYUCIECHHUS: 3a1aEM BOIIPOC
2.5 pMY A P 2 1 1 [TpakTuyeckas pabora
JTAHHBIM
OunbTpaius, COPTUPOBKA U TTOUCK
2.6 Thattit, copTHp 2 1 1 [TpakTuueckas padbora
o Tadyuie
2.7 | Buzyanuzanus TpaHCIOPTHBIX TAHHBIX 2 1 1 [TpakTuueckas padota
2.8 | Brenenue B Google Apps Script 4 1 3 [TpakTuaeckas pabota
Makpochkl: aBTOMaTH3a1UsI TOBTOPSIOIINUXCS
2.9 pochl H PO 4 1 3 [TpakTuueckas padota
oTepaImit
[Ipaktuueckas padborta
2.10| Cxpuntsl 1y1st 00pabOTKH JaHHBIX 4 1 3 p cckas padota,

IpOBEpKa Koja
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[TpakTuyeckas pabora,

. €MOHCTpALUS
COopka UTOrOBOI MOIETH A Tpanl
2.11 . 6 1 5 pe3yibTara,
C aBTOMaTu3aluen .
MIPOMEXYTOYHBII
KOHTPOJIb
3 JlaGoparopusi poOOTOTEXHUKH, 36 9 27
" | MeXaTPOHMKH H ABTOMATH3AIHM NPOIECCOB
BBenenre B aBTOHOMHBIE KBaIPOKOINTEPHI. .
. YcTHbIi onpoc,
3.1 | Apxurekrypa cuctemsl Ha Raspberry Pi. 2 1 1
UHCTPYKTaX
HNuctpykrax no Th
. IIpakTuyeckas padora,
3.2 | YcTpoiicTBO KBajpoKonTepa u cOopka 4 1 3 p P
HMHCTPYKTaX
3.3 | Raspberry Pi kak 60pTOBOM KOMIIBIOTEP 4 1 3 [TpakTudeckas pabora
Ces3b Raspberry Pi ¢ moié THIM KOHTPOJIIIEPOM [IpakTrueckas padora,
34 . 4 1 3
(MAVLink) MIPOBEPKA KOJa
3.5 | Jatuyuku aBTOHOMHOTO 1OJIETa 4 1 3 [TpakTuyeckas pabora
36 [IporpammupoBanue nonéra Ha Python 4 1 3 [TpakTrueckas paboTa,
" | (DroneKit / pymavlink) IIPOBEpKa Koja
3.7 ABTOHOMHBIH MOJET MO TOYKAM MapIIpyTa 4 1 3 [TpakTuueckas pabora,
" | (waypoints) IPOBEpKa Koja
. [TpakTuueckas pabora
3.8 | KommerotepHoe 3penue Ha Raspberry Pi 4 1 3 p P ’
IIPOBEpKa Koja
39 COopka 1 oTnaKa aBTOHOMHOW MUCCHH «B3IIET 5 1 5 JlemoHCTpanus
| — MapmpyT — HocaaKay pe3yJiprarta
Keiic «Ilocaennsisi MuJjisi: rudOpuaHasi
4. 36 9 27
aocraBka rpys3oB ¢ BIIJIA)
41 [TocranoBka kerica «IlocmenHss MUssD. ) 1 1 YcTHbIi onpoc,
" | AHanwu3 3a7a4u JOCTaBKH MIPOBEpKa IIaHa
[IpoBepka
4.2 | IIpoekTupoBaHHUE IpOHA — JOCTABIIHMKA 4 1 3
P P P g IlI NMCbMEHHOTO 33/IaHUsI
Mexanusm cOpoca rpysa 1 yIpaBleHHE
4.3 p py yip 4 1 3 [TpakTuyeckas pabora
c Raspberry Pi
[InanupoBaHue MapupyTa JOCTaBKH
4.4 p pipyTa 2 4 1 3 [TpakTuueckas padota
Y TOYKH cOpoca
45 [IporpammupoBaHue aBTOHOMHOM MUCCUH 4 1 3 [IpakTiueckas padora,
"~ | mocrtaBKHM MIPOBEPKA KOJa
46 To4HOE MO3MIIMOHUPOBAHUE HAJl TOYKON 4 1 3 [IpakTuueckas padora,
" | cOpoca IpOBEpKa Koja
47 AJropuT™M aBTOMAaTUYECKOTO cOpoca rpysa 4 1 3 [IpakTuueckas pabora,
" | B TOUKE MIPOBEPKA KOJa
WNHterpanus u Ha3eMHbIE UCIIBITAHUSL CUCTEMBI
4.8 pall 4 1 3 [TpakTuueckas padota
JIOCTaBKH
[Ty6nuaHas 3amuTa,
4.9 | 3amwura kelica. Pednexcus 6 1 5 peduieKcusi, UTOTOBBIH
KOHTPOJIb
Bcero: | 144 45 99
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Conep:xxanne y4eOHO — TEeMATHYECKOI0 IJIAHA

1. JlaGoparopusi TPAHCHOPT M JIOTUCTHKA

1.1 Beeoenue 6 AnyLogic. OcHo6bl umMumayuoHHO20 MOOEAUPOBAHUAL.
Hucmpykmaoswe no Th

Teopus: moHATHE UMUTAIMOHHOTO MojaenupoBaHusi. WHTepdeiic cpes
AnyLogic. bubmmoreku wmonemupoBanus. WMuctpyktaxk 1o Th. becena
M0 AHTUKOPPYNIIMOHHOMY TpocBenieHuto. Ilpodeccun: Pabouee 3BeHO: JOTHUCT;
Cpennee 3B€HO: CIEUANKCT [0 TPAHCIOPTHBIM CETSAM; Briciliee 3BeHO: CrielHaIiCT
10 UMHUTAIITMIOHHOMY MO/ICJTUPOBAHHUIO.

[Ipaktuka: 3amyck Anylogic, co3gaHue HOBOrO IIyCTOTO IIPOEKTa.
Pa3menienne Ha nmpe3eHTalny MpocThiX (GUryp (IpsSMOYTrOJIbHUK, DIUIUIIC). 3amyCK
MOJEIH ISl IPOCMOTPA aHUMALIMK. BhINOTHEHNE 3aJaHiii BXOJJTHOW THarHOCTUKHU.
KoMannooOpa3zoBaHue: paclnpefesieHHe pojieil, COBMECTHOE IJIaHUPOBAHUE,
B3aMMOIIOMOIIb TP BHITIOJIHEHUU 3aIaHUH.

1.2 I'opoockas cpeda: cmeHwvl U 30aHUA

Teopus: mnpencraBieHUE TOPOJICKHMX OOBEKTOB B Mojenu. bubinoreka
«llemexonpn»: CTEHBl W 30HBl. 3a4e€M HYXHbl MPENATCTBUS [JI1 JIPOHOB.
Kak paboTaTh ¢ kapTamu.

[IpakTuka: co3manue B MoAenM MpsMOyrojibHbIX cTeH (Rectangular Wall)
JUIs 0003HaYeHUs KBapTaioB. Pa3melienne HeCKoabKuX 31annii. Hactpoiika mBera
U Tipo3padyHocTH. JoOaBiieHne KapThl B TPOTpaMMy.

1.3 Ilocmpoenue cemu mapuipymoe 0 08UNHCEHUA OPOHOE

Teopus: nmousarue ceru myted (Path, Node). Ilpunnunsl nepemenieHus
JIPOHOB B TOPOJICKOM cpefie. TpeboBaHus K CBA3HOCTH MapIIPYTOB.

IIpakTuka: poGapnenue »diemeHtoB Path u Node Hakapty ropona.
CoennHenue y310B B ceTb. CO31aHHE KOJIBIIEBOIO MapIIpyTa.

1.4 J/lobaenenue Oponos u Hacmpouka ux 08UMHCeHUus

Teopus: arent «/lpon» kak Tpancnoptep. bubmmoreka Material Handling:

aneMeHThl Transporter, MoveTo. ITapamerpsl CKOPOCTU U yCKOPEHMUS.
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[IpakTuka: co3gaHue areHTta — JApOHA, pPa3MEIICHUE €ro Ha CTapTOBOU
no3uuuu. Mcnonb3oBanue 6;10ka MoveTo st mepeMelieHus: Mo nyTH K IEpBOMY
y31y. 3amycK aHUMAIUH.

1.5 Touku oocmasku: cozoanue u NPUBA3KA K Mapuipymam

Teopus: nonsThe Touku AoctaBku. CrocoOwl 3a1anus KoopauHat. Jloruka
MPUOBITHUS APOHA B TOUKY HA3HAYCHHSI.

[IpakTuka: noOaBiieHHE Ha KapTy BU3yalbHBIX MeTOK. HacTpoiika coObITHs
NP TOCTHUKEHUH IPOHOM ONPENENEHHOTO0 y3i1a. OcTaHOBKa IPOHA B TOUKE.

1.6 Jlocuka oocmagku: npudvimue, 6bicpy3Ka, 6036pam

Teopusi: MOCIENOBATENBHOCTh NEUCTBUWM JpOHA: B3JIET, MOJNET K TOYKE,
3aBUCaHuE, BO3Bpar Ha 0a3y. lcnosib3oBaHue auarpaMMbl COCTOSTHUM 4epe3
MEPEXOIBL.

[IpakTHka: co3maHue MPOCTOM JUarpaMmbl COCTOSHUM: «B monére» —
«JlocraBka» — «Bo3Bpar». JloOaBieHue 3aepKKU B TOUKE JJIsl UMUTALUKU cOpoca
rpysa.

1.7 3anpemmnuie 30Hbl: onpedesieHue u HaACMPOUKa 0ZPaAHUYCHULL

Teopus: 30HBI, 3ampemiéHHbe Ui Tpodéta (Haj IIKOJIOH, OOJIbHUIICH,
BOCHHBIM 00BeKkTOM). CrnocoObl 3ajaHusi 3alpEeTHOM 30HBI: Yepe3 CTEHbI WJIU
napaMeTphl My TH.

[Ipaktuka: poGaBnenue crteHsl (Wall) B Bume npsIMOYroJibHUKA,
nepekpbIBarolel yacTh MapiipyTa. HacTpoiika cBOMCTBa «ITPOXOAUMOCTEY» — APOH
HE MOXKET IepeCeYb.

1.8 Oo0x00 3anpemnvix 30n: moouukayus cemu nymeit

Teopusi: mpuHIMO 00Xxoja 3ampeTHbIX 30H. Co3JaHue albTEPHATUBHBIX
nyTeil. [IpoexTrpoBanue 00X0IHBIX MAPIIPYTOB.

[IpakTuka: pegakTUpOBaHUE CETH: YJaJleHUE IyTed, MPOXOMSIINX 4Yepe3
3anpeTHyto 30Hy. /{oOaBieHne HOBBIX MyTell BOKPYT 30HBI. [IpoBepka ABMKEHUS
JpOHAa MO 00XOJHOMY MapUIpyTy.

1.9 Ycnoenaa mapwpymusayua: 6vl00p Hymu 6 3a6UCUMOCHIU

om cumyauuu
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Teopus: wMexaHusMbl BbIOOpPa OJHOM M3 HECKOJIBKMX BETOK MYTH.
Hcnonp30BaHue MapaMeTPOB U CBOMCTB Y3JIOB JIJIs1 MAPLIPYTH3ALIUH.

IIpakTuka: co3zmanue pa3BWIKM W3 ABYyX IyTed. Hactpoiika BeposTHOCTH
BBIOOpA MyTH Yepe3 mapameTp y3ia. 3amyCcKk Cepruu MpOroHOB.

1.10 Mynvmuacenmnas cucmema: 3anycK HeCKOJIbKUX OpOHOE

Teopus: NOHATHE MYJIBTHATCHTHOTO MOJIEIUPOBaHUA. B3auMoaencTBre
JPOHOB (M30eranue CTOJIKHOBeHUH ). HacTpoiika nponyCKHON CIIOCOOHOCTH MMy TeH.

[IpakThka: co3gaHuE HECKOJbKUX areHToB — JpPOHOB (3—5 MmITyK).
OnHOBpeMEHHBIA  3allyCK W3 pa3HbIX  CTApTOBBIX  Touek. HalGmrogeHue
3a IBU>KEHUEM U BO3MOXKHBIMU «IIPOOKAMU).

1.11 Bu3zyanuzayusa noxazameJeii: 2pagpuku u cuémuuKu

Teopus: cmocoObl OTOOpaKEHUS CTATUCTUKU B MOJEIU. JIEMEHTHI
«Cuétuuk» u «JluHamuueckuili rpaduky». KiroueBble NaHHbBIE: BpeMs JIOCTaBKH,
KOJIMYECTBO 3aBEPIIEHHBIX TI0CTABOK.

[IpakTuka: 1o6aBIeHNE HA MMPE3CHTALNIO CUETYNKA BHITIOJIHEHHBIX JOCTABOK.
Coznanue rpaduka n3MEHEHUs] BpEMEHU JOCTAaBKU MO MEPE MPOroHa MOJIETH.

1.12 Coopka noanoit mooenu 20poda ¢ HECKOAbKUMU MOYKAMU

Teopusi: TpeboBaHUS K KOMIUIEKCHON MOJIENU: HECKOJIBKO TOYEK JOCTABKH,
3alpeTHBIE 30HbI, HECKOIBKO APOHOB. [locTpoeHne TOTNCTUYECKON CETH.

[IpakTuka: co3manue mMonenu ¢ 2—3 TOYKaMH JOCTAaBKH, OJTHOM 3alpeTHOU
30HOH, Tpems apoHamu. HacTpolika MapmipyToB OT 0a3bl K K&KI0M TOUKE. 3amycK
U OTJIaJIKA.

1.13 Tecmupoeanue mooenu: paznvle cueHapuu 00CMasKu

Teopus: uenn tectupoBaHusi monenu. CreHapuu: BCE JIPOHBI CBOOOIHBI,
BBICOKAs 3arpy3Ka, 3aKpbITHE OJHOTO My TH.

[IpakTuka: mpOroH MOJAEJIM MPU Pa3HBIX HAYAJBHBIX YCIIOBUSIX. MI3MeHeHue
YacCTOThl MOCTYIUIEHUSI 3aKa30B Yepe3 napaMeTpbl. 3aluch BPEMEHHU JIOCTAaBKU
B KaXJIOM CIICHApHHU.

1.14 Ananusz épemenu 0ocmaeku u Ihhexmugnocmu mapuipymaoes
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Teopus: ximroueBble mnokazatenu 3¢ dexruBHoctu (KPI): cpennee Bpems
JIOCTaBKH, IPOLIEHT YCHEMIHBIX JOCTABOK, 3arpy3Ka JIPOHOB.

[Ipaktuka: cOop craTucTUkd U3 Mozenu. lloctpoenue rHcTOrpaMm
10 BPEMEHHM JI0CTaBKU. BhIsIBICHUE «y3KMX MECT» (YUACTKOB 3aJIEPKKU JPOHOB).

1.15 Onmumuszayus: 0ooasienue OONOTHUMETbHBIX Nymell U NPasul

Teopus: METOABI yIy4dIIEHUS] MOJEIU: MOCTpOoeHue AyOnépoB, M3MEHEHUE
MIPUOPUTETOB, IEPEHOC TOUEK TOCTABKH.

[IpakTrka: BHECEHHE YIydIIEHUH B MOJEIb: H00aBlieHHe O0XOMHOTO MyTH
JUISL pasrpy3Ku IEpPErpyKEHHOro ydacTka. IIOBTOpPHBIM MPOTOH W CpaBHEHHE
BPEMEHU JIOCTABKH.

1.16 Ilooseoenue umozos. Pegpnexcusn

Teopus: CTpyKTypa Npe3eHTalMd MOJENH: LEeJb, CIEHApHUid, 3JIEMEHTHI
mozenu. [TpaBuna neMoHcTpau paboThl 1 OTBETOB HAa BOIIPOCHI.

[IpakTuka: myOnuyHas 3amuTa: JeMoHcTpauus Mojaenu B AnylLogic, mokas
JBIKEHUS JIPOHOB, 00XOJla 3alpeTHBIX 30H, CTATUCTUKUA. OTBETHI HA BOMPOCHI
O MPUHSATHIX PEHICHUSIX. AKTyaau3anus 3HaHU| 10 NpodhecChsm.

2. JlaGopaTopusi IPOrpaMMHBIX NPOAYKTOB

2.1 UYmo makoe OanHble U nouemMy OHU ObIGAIOM  (CPAZHBIMU)).
Hucmpykmase no Th

Teopus: mpupoma AaHHBIX. TUNUYHBIE OMIMOKA B PEATbHBIX TaOJIHIIAX:
y0sin, pa3Hbie popMaThl, MyCThIe TYEHKHU, CMellaHHble TUIbl. MHCcTpykTaxk mo Th.
[Ipodeccun: Pabouee 3BeHO: omeparop mAaHHbIX; CpemHee 3BEHO: aHAIUTHK
JIaHHBIX; BrIciliee 3BEHO: J1aTa — UHKEHED.

[IpakTHKa: OTKPBITHE «CHIPOW» TAaONMIIBI C JAHHBIMU O MapuipyTax. [louck
U (uUKcaIus Bcex mpooieM.

2.2 Tunwl oannsvix: yucaa, mexcm, oama, 0yJneeo

Teopusi: MOHSATHE TUIA JAHHBIX W €r0 BaXXHOCTh. MHTeprperanus TUIIOB
B Google Sheets. Ommbku U3 — 32 HEMPABUIILHOTO TUTIA TAHHBIX.

[IpakTuka: mnpuBeleHHE CTOJOIOB TaOJMIBI MAapUIPYTOB K MPaBUIbHBIM

THUIIaM: PaCCTOAHUC — YHMCJia, Ha3BaAHUA — TCKCT, BPCMA — CI)OpMaT JaTbl 1 BPCMCHH.
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2.3 Cmanoapmu3sayus: npueeoenue K eOuHomy gopmamy

Teopus: mnoHsiTMEe cTaHAapTa 3anucu. Perucrp, enMHUIIBI U3MEpPEHUs,
pasznenurenu, cokpamenus. ®ynkuuu TRIM, UPPER, LOWER, SUBSTITUTE.

[IpakTuka: cTanmapTU3aLMs HA3BaHUW TOUYEK JIOCTABKH U €IMHULL U3MEPEHUS
B TaOJUIIE MapUIPyTOB. Y CTpaHEHUE pa3HOOO0s, MPUBEICHUE K €IMHOMY BUITY.

2.4 Cmpykmypa mabauypl: npoeKmupoganue noo 3aoayy

Teopus: NPUHIUIIBI TPOSKTUPOBAHUS TAOJMUII: OJHA CTPOKA — OJIHA 3AIKCh,
OJIMH cTojOel — oauH mpusHak. Ilnockas u pemsuuroHHas cTpykrypa. [loHsTue
KJIFOUEBOTO TOJIS.

[IpakTuka: MPOEKTUPOBAHUE CTPYKTYPHI TAONMUIBI JUIsl XpaHEHHUS JaHHBIX
O TPAHCHOPTHBIX MapuIpyTax. OnpeieieHue CTOJIOIOB, TUTIOB JaHHBIX, KITIOUEBBIX
TIOJIEH.

2.5 @opmynsvt u eviuucaenus: 3a0aém 60nPOC OAHHBIM

Teopus: 6azoBeie popmynsl: SUM, AVERAGE, MIN, MAX, COUNT.
OTtHocuTenbHbIe U a0CcoM0THBIE cChUIKU. Kak dopMyra oTBeuaeT Ha BOIPOC.

[IpakTuka: pacu€r oOWEro BpPEMEHH [OCTaBKH, CPEAHEr0 PACCTOSHUA,
MaKCUMAaJIbHOU 3arpy3Ku MapuipyTa o Ta0JuIle.

2.6 Quavmpauus, copmupoexka u HOUCK no maoauye

Teopusi: copTHpOBKa 110 OAHOMY M HECKOJBKUM cTosiOnaM. OuibTpbl
u cpesbl. Dynknusa BIIP 1 XLOOKUP: naznauenue u 001acTH IPUMEHCHHS.

[IpakThka: TOUCK MapUIPYTOB C HAUMEHBIIMM BpPEMEHEM JIOCTABKH.
Q@unbTpanusa Mo Tumy TpaHcnoprta. [loaTsaruBaHve OaHHBIX O TOYKE JIOCTAaBKU
U3 CIIPaBOYHUKA.

2.7 Buzyanuzayua mpancnopmuvix OaHHbIX

Teopusa: Ttumbl JauarpamMMm IS TPAHCIOPTHHIX  JaHHBIX. CrocoObl
BU3yaJIM3allMU JUHAMUKHU, CPaBHEHUS, CTPYKTYpbl. HacTpoiika rpaduxos.

[IpakTuka: moctpoeHue Trpaduka 3arpyKE€HHOCTH MapIIpyTOB IO Yacam.

Co3pnanue cpaBHUTENIBHOW TMarpaMMbl [0 TUIIAM TPAHCHOPTA.
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2.8 Beeoenue ¢ Google Apps Script

Teopusa: nonstue ckpunta u Makpoca. Cpena penakropa Apps Script.
Cunrakcuc  JavaScript: mepemenssle, ¢GyHkmum, console.log.  OOBekT
SpreadsheetApp.

[IpakTika: OTKpBITHE pedakTopa CKpUNTOB. Hamucanuwe mepBoil GyHKIHH
JUTSl BBIBOJIA 3HAYEHUS U3 STYEUKH B JIOT.

2.9 Makpocwol: asmomamusayus noemMopAIOUWUXCA Onepavuil

Teopus: moHaTHe Makpoca. 3ammMch Makpoca depe3 uHTepdeiic. Ananm3
3aMKMCaHHOro KoJia. PejakTupoBanue u py4qHoOi 3amyck.

[IpakTuka: 3anmuch Makpoca uisi (HOpPMATHUPOBAHUS U OYUCTKHU TaOIHUIIBI
MapupyToB. PenaktupoBanue kona. [loBTopHbIi 3amyck.

2.10 Ckpunmpul 0152 00padbomKu OAHHHIX

Teopus: uukiel uycnoBus B Apps Script. Ilepebop cTpok TaOIUIIBL
ABTOMaTHYECKOE OOHOBJIEHUE U NIEPECUET JaHHBIX.

[IpakTuka: HamucaHWE CKpUNTa JUIsi aBTOMAaTUYECKOIO MPOCTABIICHUS
KAaTErOpHH 3arpy>KEHHOCTHU MO0 BCEM CTPOKaM TaOJIUIbI MapIIPYyTOB.

2.11 Coopka umozoeoit moodenu ¢ asmomamusayueil

Teopus: TpebOoBaHus K puHAIBHOM Tabmuue — Mojaenu. Yek — JIHCT:
CTPYKTypa, YACThIE TaHHbIE, (POPMYJIbI, BU3YaTU3ALIHS, CKPHIIT.

[IpakTuka: cOopka NOJHON TaOIMIIBI — MOJIETHU: CTPYKTYPUPOBAHHbBIE TAaHHBIE
0 TpaHcrnopte, (OpPMyJIbl, TUAarpaMMbl U MOAKIIOYEHHBIM CKPUNT aBTOMATH3ALUU.
BelltosIHEHME TECTOBOrO 3aJaHUs MPOMEXYTOYHOTO KOHTPOJSA. AKTyalu3arus
3HaHMM 10 TTpodeccusim.

3. Jlaboparopusi poOOTOTEXHMKH, MEXATPOHUKHM W ABTOMATHU3AIUU
NPOLECCOB

3.1 Bseoenue 6 agmonommuvie Keaopokonmepvl. Apxumexmypa cucmemol
na Raspberry Pi. Hncmpykmaosic no Th

Teopus: cdepbl npuMeHEHUS aBTOHOMHBIX KBaJpokonTepoB. CocTas
aBTOHOMHOTO JipoHa. Ponb Raspberry Pi kak 60pTOBOro KOMIbIOTEpPA U €r0 CBSA3b

C MONETHBIM KOHTpoJuiepoM. IlpuHmun aBroHOMHOro mnonéra. MHCTpykTax
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no Th.IIpodeccun: Pabouee 3BeHo: onepatop BIIJIA; Cpennee 3BeHO: MHXEHEP —
koHCTpyKTOp BIIJIA; BhIciIee 3B€HO: ClIEUaNUCT O BCTPAUBAEMBIM CUCTEMAM.

[IpakTrKa: 3HAKOMCTBO C KOMIUIEKTOM: OCMOTp KBaJpokomnrepa, Raspberry
Pi, monérHoro kouTposuiepa u nepudepun. CoCTaBICHHE CXEMbl APXUTEKTYPbI
CUCTEMBL.

3.2 Yempoiicmeo keadpokonmepa u coopka

Teopus: pama, OeckOJUIEKTOpHBbIE MOTOpbI, perynaropsl xona (ESC),
nponesiepbl, akKymynartop. [IpuHIMI cO37aHUsS TATH W YIOPABICHUS IO OCSM.
Texnuka 6e3onacHoctu rpu padore ¢ BITJIA.

[Ipaktuka: cOopka u MpoBepka Y3/0B KBajapokontepa. lloakmroueHue
MOTOPOB
u ESC. banancupoBka nponesmuiepoB. Y CTAHOBKA aKKYMYJIATOPA.

3.3 Raspberry Pi kaxk 60opmoeoit komnviomep

Teopus: ycrpoiictBo Raspberry Pi1, moptel GPIO. Ycranoka OC Raspberry
Pi OS. [Mogxmtouenue no SSH. OcuoBel Python st ynpasnenus nepudepueii.

[Ipaktuka:  ycranoBka  OC Ha microSD.  IlepBuuHas  HacTpoika
Pi. VYnanéunoe mnoakmouenne mo SSH. 3amyck mepBoro Python — ckpumra.
Muranue cseroguonom uepes3 GPIO.

3.4 Ceaszv Raspberry Pi ¢ nonémnvim konmponnepom (MAVLink)

Teopusa: mnonérueiii koutposuiep (Pixhawk wu anamoru). IlpommBka
ArduPilot/PX4. IIporokon MAVLink. Ilogkmtouenue  Pi k KoHTpoUiepy
no UART/USB. bubnauorexku pymavlink u DroneKit.

[Ipaktuka: ¢usznueckoe MNOAKIIOYEHUE Pi K MOAETHOMY KOHTpPOJUIEPY.
YcranoBka oubnunorek. Urenue teneMerpuu (yriibl, BbICOTa, pexxuM) u3 Python.

3.5 /lamuyuxku agmonomnozo nonéma

Teopus: IMU (rupockomn, akcenepoMerp), 6bapomerp, maruutomerp, GPS —
MOAYJb, JAanbHOMEep. Ha3HaueHue MAATUYMKOB [Jii ABTOHOMHOTO  TMOJIETA.
KanubpoBka qaTunKoB.

[IpakTuka: moakIrOueHUe U KaauOpoBka natuukoB. [Iposepka GPS — dukca.

YUreHne nmoka3aHu BbICOTBHI U KOOPAUHAT. TecT gaapHOMEpa.
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3.6 IIpozpammuposanue nonéma na Python (DroneKit / pymavlink)

Teopus: xomanabl yrpaieHusi: arm/disarm, B3IET, yAep>KaHUe, MOCAIKA.
Pexxumbl nonéra. bezonacHast orpaboTtka komanj B cumyiiatope SITL.

[IpakTuka: Hamucanue Python — ckpumnra: arm, aBTOMaTHYECKH B3JIET
Ha 3aJIaHHYIO0 BBICOTY, yJepxkaHue u nocajka. [Iporon B cumynsarope SITL.

3.7 A6moHOMHbBLIL nOIEM NO MOUKaAM mapuipyma (waypoints)

Teopus: noHsTMe Myuccuu U Touek Mapuipyra. Cucremsl koopauHaT u GPS.
3arpy3ka U BbINOJTHEHUE MUCCUU. CTaOWIU3alUs U YIepKAHUE TO3UIUH.

[IpakTuka: mnporpaMMHUpPOBAHUE MHUCCHUU M3 HECKOJBKUX Waypoint'oB.
3arpy3ka
Ha KoHTpoJsuiep. OTpaboTKa aBTOHOMHOTO MOJIETA [0 MAPIIPYTY.

3.8 Komnvromepnoe 3penue na Raspberry Pi

Teopusa: kamepa Raspberry Pi. OcnoBbl OuOmuorekun OpenCV.
Pacno3naBanue BusyanbHbix MeTOK (ArUco). Mcnons3oBaHue KOMITBIOTEPHOTO
3pEHHUS AJIsI TOYHOTO MO3UIIMOHUPOBAHUS JIPOHA.

[Ipaktuka: mogkioueHue kamepbl. OOpaboTka BuaeonoToka B OpenCV.
PacnosnaBanue ArUco — METKH U BBIYUCICHUE €€ IOJOKEHHUS OTHOCHTEIBHO
JPOHA.

3.9 Coopxa u omnaoka aMOHOMHOU MUCCUU «8371émM — mapuipym -—
nocaoxka»

Teopusi: uHTErpaiuss KOMIIOHEHTOB B €IMHYIO AaBTOHOMHYIO MHCCHIO.
Yek — IUCT IpeanoaeTHON MOArOTOBKY. AHAIU3 JIOTOB U OTJIAJIKA.

[IpakTuka: cOopka MOJHON aBTOHOMHOW MHCCHH (B3JET, MOJET MO TOYKAM,
nocanka). [lpoBeneHue Ha3eMHBIX U JIETHBIX HWCMBITAHWN. AHaIU3 JIOTOB.
JleMoHCTpanus pe3yabTaTa. AKTyalIn3alus 3HaHui 1o mpodeccusim.

4. Keiic «Ilocieqnsass Muiisi: ruOpuaHas qocrtapka rpy3oB ¢ BIIJIA»

4.1 Ilocmanoeka keiica «llocnednana munay. Ananus 3a0auu 00cCmagKu

Teopus: npobiaemMa «mocieaHe Muinm» B Joructuke. [loHstue rubpuaHoi
noctaBku ¢ bBITJIA. TpeboBanus K IpOHY — TOCTABIIUKY: aBBTOHOMHOCTb, TOYHOCTb,

copoc rpy3a. [locraHoBKa 1€ U KPUTEPHUEB.
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[IpakTuka: aHanu3 cieHapus aocTaBku. PopMynupoBaHue TpeOOBaHUMN
k cucreme. Pacnpenenenue poseit B komange. CocrtaBieHue IuiaHa pabOThI
HaJl KEUCOM.

4.2 Ilpoekmuposanue opona — 0ocmasuiuKka

Teopusi: pacu€r rpy30noabEMHOCTH U 3amaca 1o tare. KoMrnoHoBka JpoHa
C TPY30BBIM OTCEKOM. BiMsitHME Macchl rpy3a Ha MOJET U BpeMs aBTOHOMHOM
paboThI.

[IpakTuka: MpOEKTHUPOBAHUE KOMIIOHOBKHM JIpOHA — JOCTaBIIMKa. Pacuér
rpy3onoabéMHocTu. [lonbop mapameTpoB 1moj 3aaHHYI0 Maccy rpysa.

4.3 Mexanusm copoca zpy3a u ynpaenenue ¢ Raspberry Pi

Teopusi: cnocoObl  yaepxkaHus U cOpoca Tpy3a: CEpPBOJBHUIaTelb,
AIIEKTPOMArHUT, MEXaHUYECKUI 3aXBaT. YTpaBJIeHHE cepBorpuBoaoM ¢ Raspberry
P1 yepe3 GPIO u LINUM.

[IpakTuka: cOopka MEXaHH3Ma copoca Ha CEpBOIPUBO/IE.
[IporpammupoBanue yjepkanus u cOpoca rpy3a c Raspberry Pi. Hazemnoe
TECTHUPOBAHUE.

4.4 IInanuposanue mapwpyma 00CmagKu u mo4ku copoca

Teopus: nocrpoenne mapuipyra goctaBku no GPS — xoopaunaram. Touka
cTapTa, MapuipyT, Touka cOpoca, BO3BpaT. YUET 30H OTPaHUYCHHUS TIOJIETOB.

[IpakTuka: 3amanue MapuipyTa TOCTaBKH U3 waypoint'oB ¢ TOUKOM cOpoca.

4.5 Illpozpammuposarnue agmMoOHOMHOU MUCCUU OOCMABGKU

Teopus: noruka muccun noctaBku Ha Python: B3n€r — monér k Touke —
3aBUcaHue — cOpoc — Bo3Bpar. O0beAMHEHHUE YIIPABIEHUS MTOJIETOM U MEXaHU3MOM
cOpoca B OJIUH CKPUIIT.

[Ipaktuka: Hanucanue Python — ckpunrTa aBTOHOMHOW MHCCHUM JTOCTaBKH.
OObenuHeHne TOJIETa IO MApUIPYTy M KoMmaHabl cOpoca rpy3a. [lporon
B CUMYJIATOPE.

4.6 Tounoe no3uyuonupoeanue Had0 Mo4Kol copoca

Teopusa: orpanuuenuss touHoctu GPS. JloBeneHue TOYHOCTH OO METKHU

C IOMOIIbI0 KOMIIBIOTEPHOTO 3pEHUs. AJIITOPUTM HABEICHUS APOHA.
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[IpakTuka: mporpaMMHpPOBAHUE TOYHOIO MO3WLMOHUPOBAHMS HAJ METKOM:
pacno3HaBanre ArUco kamepol 1 KOPPEKTUPOBKA MOJIOKEHUS IPOHA HaJ LIENbIO.

4.7 Anzopumm agmomamuueckozo copoca zpy3a 6 mouke

Teopusa: ycnoBus Oe3omacHoro cOpoca: BbICOTa, CTaOMIM3aLUA,
MOJITBEP KJICHUE TTO3ULIUN HAJI LIeJIbI0. JIorHka aBTOMaTHUeCKOro cpadaThIBaHHUA.

[IpakTuka: peanuzanus ~ alropuT™Ma  aBTOMAaTHYeCKoro  copoca:
U TOCTUKEHUHU TOYKU U CTAOMIIM3AIMU JPOH COpaChIBaET Ipys3.

4.8 Humecpayusa u HazemHvle UCNBIMAHUA CUCHEMbL 00CMABKU

Teopus: cOopka BceX TMOJCUCTEM B €IUHYID CHUCTEMY JIOCTaBKH.
[IpennonéTHas mpoBepKa MO Y€K — JUCTY.

[IpakTrka: WHTErpanusi MOJETA, MO3UIMOHUPOBAHUS M cOpoca B €AMHYIO
cucremy. [IpoBeneHre HA3€MHBIX UCIIBITAHUM MMOJHOTO UK JTOCTABKH.

4.9 3awmuma keiica. Pepnexcusn

Teopus: cueHapuii UTOrOBOM JIEMOHCTPALIMU: aBTOHOMHBIA MOJIET K TOYKE
u copoc rpy3a. Kpurepun onenku. IloaroroBka 3ammrhl: 3ajaaya, pelICHHUE,
pe3ynbTaThl, BEIBOBI.

[IpakTuka: npoBeneHre (UHATBHBIX JETHBIX HCHBITAHUNA TOJHOTO IHKIIA
JIOCTaBKA € aBTOMAaTUYECKUM cOpOCOM Tpy3a B 3aJaHHOM Touke. AHamu3
pe3yJIbTATOB. 3alnTa Keiica. BeimonHeHne 3a1aHuii U”TOrOBOIO KOHTPOJIS.

1.3.6 Moayab «JHepreTuka»

VY4eOHblll (TEeMaTUUECKUI) TUIaH

Tabnuya 6
Dopmbl
KosaunuyectBo yacos arrecrauuu /
KOHTPOJIA
Ne
HanmeHoBaHMe TeMbl
n/n
Bce
ro Teop [IpakT
usl  [MKa
1. | JlabopaTopusi JHepPreTUKH 36 9 27
3HAKOMCTBO C 3JIEKTPHUUECTBOM. WHcTrpykTax,
1.1 | UHcrpykrax no Th. becena «Yro 3HauuT 4 1 3 YCTHBIH OIIPOC, BXOAHAs
OBITH YECTHBIM?» JINarHOCTHKA
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SJ'ICKTpI/ILIeCKaFI LOCIb: ITOCJIICA0BATCIBHOC

1.2 4 3 [TpakTuueckas padota
Y TIapajieIbHOE COETUHEHHE
IIpoBepka
1.3 | MouHoCTb 1 HEprust 4 3 POBEp
MUCHbMEHHOTO 3a/IaHus
1.4 | ConHeunas maHelnb 4 3 [TpakTudeckas pabora
IIpoBepka
1.5 | KoHTposepsl 1 akKyMyJISITOPHI 3apsia 4 3
MUCHbMEHHOTO 3aJIaHus
VYerHbIl onpoc
1.6 | Harpy3ku, kabenu u COeAMHEHUS 4 3 poc,
IpaKTU4eckas padbora
Cxema «ComHeuHasi naHelb —
1.7 2 1 [TpakTrueckas padbota
KOHTPOJUIEp — HArpy3Ka»
[TpakTuueckas pabora,
1.8 | 3mepenus u pacuersl 4 3 IIPOBEPKA ITMCBMEHHOI'O
3a/laHus
IIpoBepka
1.9 | YVuer u ananus 6 5 MMMCHbMEHHOT'O 3aJIaHHUs,
YCTHBIN OIIPOC
JlaGopatopusi undgpoBoro
2. | NPOeKTHPOBaHMS, IPOTOTUIIHPOBAHUS 36 28
U MPOU3BO/JICTBA
71 BBenenue B 1iudpoBoe NpoeKTUPOBAHUE. ) 1 WucTpyKTax, yCTHBIN
" | NHcrpykrax no Th onpoc
29 OcHOBBI HH)XEHEPHOU TpaduKH 4 3 [TpoBepka
" | u crannaptel ECKJ] MMHUCbMEHHOI0 33JIaHUS
IIpoBepka
2.3 | Iloctpoenue 2D — yeprexa aetayiu 4 3 POBED
IIMCbMEHHOT0 3aJIaHus
OcHoBbI 3D — MOI€NTMpOBaHUs: 3CKU3
2.4 ACIHp 4 4 [TpaxTrueckas pabota
1 06a30BbI€ OlNEepalu
3D — moxenupoBaHue Kopiryca
2.5 ACTHD pry 4 4 [TpakTuyeckas pabora
KOHTpoJIepa
[TpakTudeckas pabota
2.6 | OnTuMu3anms ¥ IpoOBEpKa MOJEIH 4 3 P P >
MIPOBEpKa MPOTOKOJIA
Crnaiicep: OArOTOBKAa MOAEIN
2.7 p: 1104 A 4 3 [TpakTuyeckas pabora
K 3D — meuatu
2.8 | 3D — neyath ¥ KOHTPOJIb Ka4yecTBa 2 1 [TpakTuueckas padota
[TocTo6paboTka u cobopka
2.9 p - p 4 3 [TpakTuueckas padota
C DJIEKTPOHUKOMN
IIposepka
. . MMCbMEHHOT0 3a/1aHus
2.10| CoopouHslii 4epTéx U cnenuduranus 4 3 Aant,
MIPOMEKYTOUHBIN
KOHTPOJIb
JlabopaTopusi po00OTOTEXHUKH,
3. | MeXaTPOHMKH M AaBTOMAaTHU3ALMHU 36 27
NPOLECcCOB
31 3nakomcTBO ¢ Arduino. [lepBsiii 3amyck. ) 1 [IpakTuueckas pabora,
| Mnucrpykrax no Th UHCTPYKTaX
. ITpakTrueckas pabora
3.2 | Hudposoii BBoA u BbBOA. KHOIIKM 4 4 p P ’

IIPOBEpKa Koaa
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[TpakTuyeckas pabora,

3.3 | Ananorossie curHansl u [HIUM (PWM) 2 1 1
IpOBEpKa Koja
[TocnenoBarenbHsbIii mopT (Serial
3.4 N pT ( 2 1 1 [TpakTrueckas padbota
Monitor)
. IIpakTHyeckas padora,
3.5 | JlaT4uKu OKpY>Karolen cpe/ibl 4 1 3 p P
MIPOBEpKa Koja
. IIpakTuyeckas padora,
3.6 | OcsermieHue U aBTOMATUYECKUI CBET 4 1 3 p P
IIPOBEpKa Koja
37 Cucrema 6e3onacaoct (JlaTunk 4 1 3 [TpakTuyeckas padora,
" | IBUXKEHHS U 3BYK) IIPOBEpKa Koja
38 VYrpasieHue MOIIHON HAarpy3Kou > 1 1 [TpakTuyeckas pabora,
" | (Pene u BenTusiius) MIPOBEPKA KOJa
[TpakTuueckas pabota
3.9 | CepBonpuBObI U «YMHBIE IITOPBD) 2 1 1 p P ’
IIPOBEpKa Koja
310 ApxuTtekTypa «YMHOTO JoMay: PexxuMbl 4 1 3 [IpoBepka
] paboThl IIMCbMEHHOTO 3aJIaHuUs
[TpakTuueckas pabora
3.11| Hanucanue sigpa nporpaMmMbl 4 0 4 p P ’
IIPOBEpKa Koja
312 TectupoBanue, kanubposka. [logsenenue ) 0 ) [TpakTuueckas pabora,
) utoroB. Peduiekcus pedutekcust
JlaGopaTopusi poOOTOTEXHUKH,
4. | MeXaTPOHUKH U ABTOMATH3AlUH 36 9 27
NPOIECCOB
41 YcraHoBOYHasl ceccusi: 3HAKOMCTBO 4 1 3 ITpoBepka KapThl,
" | c3amaueit keica YCTHBIN OITPOC
49 AHanm3 coOpaHHBIX MAaTEPUAIIOB U TUIaH 4 1 3 IIpoBepka
"~ | mocnenymomei paboThl MUCHbMEHHOTO 3aJIaHus
IIpoBepka
4.3 | JlopaboTka ciabbIX CTOPOH MPOCKTA 4 1 3 POBED
IIMCbMEHHOT0 3aJIaHus
CO6opka mMakeTa U IpoBepKa
4.4 p POBCP 4 1 3 [TpakTuueckas padota
ero paboTocrnocoOHOCTH
4.5 | TectupoBaHHe U OTIaJKa pabOTHI 4 1 3 [TpakTuyeckas pabora
[Torick BO3MOKHBIX NEPCIIEKTUB PA3BUTHS .
4.6 p p 4 1 3 VYcrHbli onpoc
IIPOEKTa
IIpoBepxka
4.7 | IloaroToBKa OTYETHON JOKYMEHTAIIUU 4 1 3 MMCHMEHHOTO 3aJIaHMus,
IIPOBEpKa NPE3EHTALNUN
Penernnms
4.8 | TlogroToBka yCTHOTO BBICTYIIJICHUS 4 1 3 !
BBICTYTUICHHS
[1ybnuynas 3amura,
4.9 | 3amura keiica. Peduexcus 4 1 3 pediexcusi, UTOTOBBIN
KOHTPOJIb
Bcero: | 144 | 35 | 109
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Conep:xxanne y4eOHO — TEeMATHYECKOI0 IJIAHA

1. JIaGopaTopusi 3HepreTUKU

1.1 3naxkomcmeo c 3nexkmpuuecmeom. Hucmpyxkmasic no Th

Teopusi: OCHOBHBIE TOHSTHS DJEKTPOTEXHUKHU: CHJIA TOKA, HANpsHKEHHE,
COIIPOTHUBIICHUE, 3aKOH Owma. NucTpykrax o Th. becena
10 AaHTHKOPPYMNIIMOHHOMY TipocBetniennto. [Ipodeccun: Pabodee 3BeHo: Ciecapp —
ANEKTPUK IO PEMOHTY 3JIEKTpoOoOOpyaoBaHMs, TeXHUK — sHepretuk, CpenHee
3BEHO: AJIEKTPOMOHTaXHUK, Briciiee 3BeHO: MHXKEHEp — PHEPreTUK, UHXKEHEP —
HHEProayIuTopP.

[IpakThka: HW3MEpEeHHE HAINPSHKEHHS U TOKA C MOMOIIBI0 MYJIbTUMETPA.
Breimonnenue — 3amaHudt  BxomHOW — auarHocTuku.  KomanpooOpaszoBaHwue:
pacmpelieieHHe  poJie,  COBMECTHOE  IUIAHUPOBAHHME,  B3aHMMOIIOMOIIb
IIPU BBIITOJIHEHUY 3/IaHUM.

1.2  DJnexkmpuueckana uenv: nOCAE008AMENbHOE U RAPALIETbHOE
coeouHenue

Teopusi: 3aKOHBI MOCIETOBATEILHOIO COEIUHEHUS MPOBOJHUKOB. 3aKOHBI
MapajuieIbHOTO COCIMHEHUS TPOBOAHUKOB.

[IpakTuka: mpoBEpKa 3aKOHOB IMOCIEAOBATEIBLHOIO U MapauieIbHOTO
COEIMHEHUS C MIOMOIIBIO MYJIbTUMETPA.

1.3 Mowinocmo u snepeus

Teopus: monstue momHocTu. DopMmyna pacuéra W €AUHUIIBI U3MEPEHUS.
3aBUCHUMOCTH MOIIHOCTH MPUOOpPA OT €ro MOAKIIOUYCHHS B DICKTPUUECKON CETH.

[IpakTuka: Pacuér noTpedsieMoit MOILIHOCTH pa3IUuYHBIM
AIEKTPOOOOPYTIOBAHUEM.

1.4 Conneunaa nanens

Teopusa:  ycTpOHCTBO W NpPUHIMI  paOOThl  COJHEYHOM  MaHENH.
XapakTepUCTUKU COJTHEUHOM MaHEIH: TOK KOPOTKOTO 3aMbIKaHUsI, MaKCUMaslbHast
MOIIHOCTb, HAMPSDKEHUE XOJOCTOro Xoja. dakTophl, BIUSIOMINE Ha BHIPAOOTKY

sHepruu (yroy HaKJIOHA, OPUEHTALIUs, 3aTCHEHHE).
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[IpakTuka: BBIOOD ONTUMAJIBHOIO TMOJIOKEHUS COJIHEYHOM  MaHenu
oTHOcuTEeNbHO CoJHIA ISl BBIPAOOTKM MaKCUMaJIbHON SHEPTUH.

1.5 Konmponnepul u akkymyaamoput 3apaoa

Teopus: tunbl KoHTposuiepoB 3apsga (PWM, MPPT): ¢ynkuuu, ocHOBHbIE
napameTpsbl, MpaBuja MOAKIIOYEHUS K COJIHEYHOM MaHenu. Buabl akkyMyJIsITOpOB:
OCHOBHBIC XapaKTEPUCTUKH U TIPUHITAIT PAOOTHI.

[IpakTuka: moAOOpP KOHTPOJJIEpA U aKKyMYyJsiTOpa TOJl HEOO0XOIUMBbIE
IIapaMeTpbl COJIHEUHOU MTAHEIIH.

1.6 Hazpy3ku, kabeau u coeOuHeHus

Teopus: Buumbl Harpy3ok. Pacuér mnoTpeOisieMoil MOIIHOCTH Harpy3Ku.
[TonOop kabenst moja HArpy3Ky: ceUeHHe Kadess, MOTEepU HaIpsKEHUs, MpaBuia
MOHTaXa.

[IpakTrka: u3yueHrne MapKUPOBKHU KaOeIell 1 XapaKTepUCTUK CUCTEMBI.

1.7 Cxema «Conneunasn naneib — KOHMPOJIiep — HAZPY3KaA»

Teopus: TUNMUYHBIE OMIMOKK TOJKIIOYEHHS] M METOJbI MX YCTPaHEHMUS.
[TpuHIUIIBI COOPKM ABTOHOMHOW SHEPTOCUCTEMBI.

[IpakTuka: coopka mosHou cxembl. Otnaaka e€ padoThl.

1.8 HU3mepenus u pacuemot

Teopusi: mpaBuiia U3MEPEHUsT TOKA W HAINPSKEHUS B AJEKTPUUYECKOM LIETH.
[Tpuniunel paboTel ¢ MynbTUMETpOM. [loHATHE SHEprobanaHca.

[IpakTrKa: KOMIUIEKCHOE UW3MEpPEHHUE TOKA, HAMpPsHKEHUS W MOIIHOCTH
B paboratomieii cxeme. Pacuér sneprobananca 3a 3aganabiii iepuoj. CpaBHEHUE
BBIPAOOTKU U TTOTPEOICHUSI.

1.9 Yuem u ananus

Teopus: xypHan yuéra SHEPTHH: CTPYKTypa, 00si3aTeNbHbIe MOoJst. AHAIN3
JAHHBIX )KXypHaJIa y4€Ta dJHEPIrUuU. BhIsIBICHNE 3aKOHOMEPHOCTEHN.

[IpakTuka: 3amoiHEHHE >KypHaJa yd€Ta SHEPIMM Ha OCHOBE pEaJIbHbIX
u3MepeHuil. AHanu3 JMaHHbIX. [IpuHATHE pereHuss o TOCTaTOYHOCTH BHIPAOOTKU

TSl TIMTAHUSL YCTPOWCTB HAa OCHOBE dHEprodasanca.
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2. JlaGoparopusi um¢poBOro NpOEeKTHUPOBAHUS, NPOTOTUINHPOBAHUS
U IPOU3BOACTBA

2.1 Beeoenue 6 yugposoe npoexmuposanue. Hucmpykmasyc no Th

Teopus: Texnuka 6e3omnacuoctu npu padote ¢ [1K u 3D — npuntepom. O630p
UHCTPYMEHTOB aboparopun. OcHoBHBIE MOHATHS: 3D — Mozenb, hopmatsl Gaitios.
[IMK1 TPOEKTUPOBAaHMS: OT UAEU 10 roroBoro wusnaenusa. HMuctpykrax 1o Th.
[Tpodeccun: Pabouee 3BeHO0: TexHUK — KOHCTPYKTOP; Briciiee 3BeHo: MHxkeHep —
KOHCTPYKTOp, MHXXEHEP — NIPOEKTHPOBLIUK.

[Ipaktuka: 3HakomcTBO ¢ uHtepdeiicom KOMIIAC — 3D: otkpbiTHE,
IIPOCMOTP M HaBurauus 10 rotoBeiMm 3D — wmoxensMm. 3HakomcTtBo ¢ 3D —
IPUHTEPOM: 0030p YCTPOICTBA, IEMOHCTpALUS UKJIA TIEYaTH.

2.2 Ocnoewl unscenepnoi cpaguxu u cmanoapmolt ECKJ/]

Teopus: cranpaptel ECKJI: ¢dopmaTsl JAUCTOB, THUIBI JIMHHWA, OCHOBHAs
Haanuck. Buael u paspessl. IlpaBuna HaneceHust pasmepoB. (OO0o03HaueHUE
LIEPOXOBATOCTH U JOITYCKOB.

[Ipaktuka: uyreHne roToBoro 2D — depTexa: ONPEACICHHE BUIOB,
pacimudpoBka pazmepoB. CocraBiieHue TaOIUIIBI HIEMEHTOB YEpTEXKa.

2.3 llocmpoenue 2D — uepmeosica oemanu

Teopus: anroputm noctpoenust deprexxka B KOMITAC — 3D: co3pganue
JIOKYMEHTa, HacTpoiika popMara, HocTpoeHue BuaoB. IHCTpYMEHThI MPOCTaHOBKU
pa3MepoB U 0003HAUYCHUH.

[IpakTuka: camocTosiTeIbHOE TOCTpoeHue 2D — uepTexa mpocToil JeTanu
N0 3aJaHHBIM pa3MepaMm. PaccTaHoBKa BceX HEOOXOAMMBIX  pa3MEpOB
u o0o3HaueHuit. Coxpanenue B popmare PDF.

2.4 Ocnoswt 3D — modenuposanus: ICKu3 u 6azoevle onepayuu

Teopus: TpUHIMUIBI TBEPAOTEIBHOTO MAapaMETPUUYECKOTO MOAECIUPOBAHUS.
HepeBo mnoctpoennii. Co3gaHue 3CKH3a: NPUBA3KH, OTPAHUYECHUS, MapaAMETPBHIL.
ba3oBble onepanuu: «BbIJJABIMBAHUEY, «BBIPE3), «BPAILICHHUE.

[IpakTuka: MojenupoBaHue HaOOpa NTPOCTHIX JETalled C NPUMEHEHHEM

onepaluil BbIJAaBIIMBaHUs U BbIpe3a. AHAIU3 JiepeBa NOCTPOCHUI.
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2.5 3D — mooenuposanue Kopnyca Konmpo.iepa

Teopusi: NOAX0 «TPOSKTUPOBAHKE TIOJT COOPKY»: YUET pealbHBIX pPa3MEepOB
KOMIIOHEHTOB, 3a30pbl, nocaaku. Onepanun «CKpyrjieHue», «dacka», «MacCuBy.
NMIopT 1 UCTIONb30BaHUE CIIPABOYHBIX Pa3MEPOB.

[Ipaktuka: coszmanme 3D — wmomemm xopmyca mns  Arduino  Uno
Y CEpBOINPUBOJA
10 33IaHHBIM pa3MepaM. JloGaBieHue OTBepCTUl I MPOBOJIOB, BEHTUIISIIUOHHBIX
MPOPE3EHN U TOUEK KPEIUICHUS.

2.6 Onmumu3zayus u npogepka mooenu

Teopusi: KOHCTPYKTUBHBIE JIEMEHTHI /111 COOPKH 0€3 MHCTPYMEHTA: 3aMKHU —
3aménku, peédpa KECTKOCTH, HalpaBigwouuMe s 1poBoAoB. IlloHsiTue
TEXHOJIOTUYHOCTH. METO bl KOHTPOJII COOMPAEMOCTH.

[IpakTtuka: nmopaborka 3D — moaenu: go0aBieHUE 3aMKOB U (PUKCATOPOB
st cOopku 0e3 kiesi, pédep KECTKOCTH, HamnpaBisiomux. [IpuMepka peanbHbIX
KOMIIOHEHTOB. DUKcaIusl pe3yabTaToOB B IPOTOKOJIE TPOBEPKH.

2.7 Cnaiicep: noozomoeka mooenau kK 3D — neuamu

Teopus: mpuniun FDM — neuatu. Mntepdeiic cnaiicepa. OpueHrtanus
netanu. I'enepanus noanepskek. [lapameTpsl neyaTu: 3amoJIHEHHE, BbICOTA CIIOS,
CKOPOCTb, TEMIIEpaTypa 3KCTpyaepa u crona. [IpeanpocMoTp cinoés.

[Ipakrtuka: 3arpy3ka STL — ¢aiina kopmyca B cnaticep. Beibop onTumanbHOM
opueHTauuu aetanu. Hacrtpoiika napamerpoB. Pacuér pacxonma PLA (rpammbi)
1 crouMoctu. DkcropT G — code.

2.8 3D — neuamsv u KOHmMPOIL KAYECMEa

Teopusi: mpaBwiia Oe3omacHoil pabotel ¢ 3D — mpunTepoM. Iloaroroska
mpUHTEpa K paboTe: KanrOpoBKa CcToJa, 3arpy3ka punamenta. Tunudnabie qedeKThl
FDM — nieyatu 1 uX IpUYUHBL.

[Ipaktuka: 3anyck 3D — newyatu kopmyca no noaroroieHHomy G — code.
HabGnronenue 3a nmepBbIMU ClOSIMU. BU3yallbHBI KOHTPOJIb KadyecTBa BO BpeMs

u nociie neyatu. Gukcaius pe3yibrara.
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2.9 Ilocmoopabomka u c6opka c 31eKmpoOHUKOU

Teopus: meroasl moctodbpadotkn FDM — uznenuii: yaajlieHue MmoJepxKex,
nunoBKa, KOHTPOJb reomerpuu. [IpaBuma cOOpku Kopiyca C 3JI€KTPOHHUKOM:
MOCJIEA0BATEIBLHOCTD, KPEEK, YKIIaJIKa IPOBOJIOB.

[TpakTuka: moctoOpaboTka Hame4aTaHHOTO Kopiryca. KoHTposb reomeTpun
mradreHmupkyiaemM. Coopka ¢ Arduino Uno wu cepBompuBomoM. IIposepka
paboTOCTIOCOOHOCTH.

2.10 Coopounwlit yepmésric u cneyugurkayus

Teopus: ctpykTypa coopounoro uepteska mo ECK/I: riaBHbiii Bua, paspes,
BBIHOCKM To3uniuid. Crnenu@ukanus: pas3ienbl, MOpsJAOK 3amnojiHeHus. Pacuér
CTOMMOCTH U3TOTOBJICHUS U3JCTUSI.

[Ipaktuka: odhopmiienne coopounoro ueprexxka kopmyca B KOMIIAC — 3D
C TPOCTAHOBKOM pa3MEpOB U MO3ULIUKA JieTalield. 3amoIHeHUE crenuduKaium
no mabsiony. Pacuér wuTOroBodt CTOMMOCTH (IJIACTUK U KOMIUICKTYIOIIHE).
BrinonHeHne TECTOBOTO 3alaHUsl MPOMEKYTOUHOTO KOHTPOJS. AKTyanu3arus
3HAHMI 1O Ipodeccusim.

3. JlabopaTropusi pPOOOTOTEXHHUKH, MEXATPOHHUKH W ABTOMATH3AIUU
NpoLeccoB

3.1 3nakomcmeo c Arduino. Ilepeuwiit 3anyck. Hncmpykmasic no Th

Teopus: monstue mukpokoHTposuiepa. Cpena paspabotku Arduino IDE.
Crpykrypa xoma. Muctpykrax no Th. Ilpodeccun: Pabodee 3BeHO: MOHTaKHUK
PaZMORJIEKTPOHHON anmapaTypbl, MOHTRKHUK CIA00TOYHBIX CHCTEM, CIICIIHAIIACT
no KNITuA; CpenHee 3BeHO: NPOrpaMMHCT MHUKPOKOHTPOJUIEPOB, CHEHUATUCT
1o Oe3omacHocTu (0a30BbIi); BeIciiee 3BEHO: CNEHMAIUCT MO UHTEPHETY Bellen
(IoT).

[IpakTuka: mnoxkmoueHue tiatel Arduino. 3arpy3ka cketda «Blink»
(MuraHue BCTPOSCHHBIM CBETOJIMOI0OM). MI3MeHeHre 4acTOThl MUTaHUSI.

3.2 Hudgppoesoit 6600 u ev1600. Knonku

Teopus: nonsitue HIGH/LOW. Tlonrarusaroniye pe3ucTopsl.
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[IpakTuka: noaKIOYEHNE BHEIIHEN KHONKU. Hanrcanue koaa: mpu HaxXaTUu
KHOIIKH 3arOpaeTcsi CBETOANO/] (MHTEPaKTUBHBIN BBIKJIIOYATEb).

3.3 Ananozoswie cucnanvt u IIIUM (PWM)

Teopus: 1uudpoBoii u aHANOroBHIH MHUp. AHamoro — 1UdpoBoH
npeobpazoBarens (ALIT). I[upotHo — wumnynscHas woxysius (LLIMM)
JJISi UMUTAIIUU @aHAJIOTOBOT'O BBIXO/IA.

[IpakTuka: moAKIIOYEHHE MOTEHIUMOMETpa. [lmaBHOE M3MEHEHHE SIPKOCTH
CBETOJIMO/a B 3aBUCUMOCTH OT [TOBOPOTA PYUKH.

3.4 Ilocneoosamenvuwtii nopm (Serial Monitor)

Teopusi: Ha3HAYEHUE OTIIAAKU. BBIBOJI JaHHBIX HA SKPaH KOMIBIOTEPA.

[IpakTuka: BbIBOJ 3HaUEHU ¢ moTeHImomMeTpa B Serial Monitor. [Toctpoenue
npocThix rpadukoB B mwioTTepe Arduino IDE.

3.5 [lamuuxu oxpyscaouwieii cpeovt

Teopus: npuHUIUI paOOTHI TEPMUCTOPOB U HU(PPOBBIX CEHCOPOB.

[Ipaktuka: mnonkmroyeHue patunka DHTI1. Yrenwe TtemmnepaTypsl
1 BaakHocTu. BeiBog mokaszanwmii B Serial Monitor. Jlo6aBiaeHne OHOIMOTEKY.

3.6 Oceewenue u agmomamuyeckuil ceem

Teopus: mpuHLUI pabOThl POTOPE3UCTOPOB. [leauTens HapsKeHUS.

[IpakTuka: co3maHMe  aBTOMAaTHYECKOTO  HOYHMKA. Ilpm  Huskon
OCBEMIEHHOCTH (TIOKa3aHus (POTOpE3UCTOpa HUXKE IMOPOTa) BKIFOYAETCS CBETOAHO/I.

3.7 Cucmema oe3onacnocmu (/lamuux osuiicenus u 36yK)

Teopus: mpuniun pa6otsl PIR — matuumkoB (uH(bpakpacHoe H3IydEHUE).
[Ibe30u3myUaTEny.

[Ipaktuka: cobopka «CurHanmzanum». Ilpu cpabateiBanuu PIR 1 Hu3KOM
OCBEMIEHHOCTH ((hOTOPE3UCTOP) MUIUT 3yMEP U MUTAET KPACHBIN CBETOIHO/I.

3.8 Ynpaenenue mownoit nazpyskoii (Pene u Benmunayus)

Teopusi: HEBO3ZMOXKHOCTb MOAKIIOYEHUSI MOLTHOM Harpy3ku (12B) Hanpsmyto

K Arduino. IIpuaImunm paboTsl pene.
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[IpakTuKa: MOAKIIOYEHUE PEICUHOTO MOJYJIA. ABTOMAaTHUYECKOE BKIIIOUEHHE
«BEHTWJISITOPa»  (MaJCHbKUH  MOTOPYMK  WJIM  CBETOAMOJHAST  JICHTA)
npu npesbimieHuy Temneparypsl 25°C no ganaeiv DHT11.

3.9 Cepsonpueoowt u « Ymuvie uimoput»

Teopust: nmpunIUn paboThl cepBONprBOAOB. bubmmoreka Servo.h.

[IpakTuka: moakiIOueHHE cepBompuBoAa. Hamucanue koja Jyisi OTKPBITHS
«ropy» (cepBo Ha 90°) mpu SIPKOM COJTHIIE U TEIUIE U 3aKPBITHUS HAa HOYb.

3.10 Apxumexkmypa « Ymnozo oomayn: Pexcumot padbomot

Teopus: moHcTpykuusi switch/case u ClIOKHBIE YCIOBHBIE Omepatopsl if.
[ToHATHE NPUOPUTETOB 3a4aU.

[IpakTuka: npoekTupoBaHue Ha Oymare uinu gocke: Pexxum 1: pabotator Bce
yCcTpoicTBa. Pexum 2: OTKJIIOYEHHUE CEPBO M PEJIE, OCTAIOTCS TOJIBKO TATYUKH.
Pexum 3: «aBapuiHBIM COH» — OTKJIIOYEHHE BCEX YCTPOWMCTB, KPOME KPacHOIO
CBETOAMOJIA — MPEAYTPEKACHHUS.

3.11 Hanucanue a0pa npozpammol

[IpakTuka: co3nanue GyHKUUN I KaXA0ro yCTporcTBa. MHTEerpanus Bcex
KOMIIOHEHTOB B €IMHYIO IPOrpaMMy YIPABJICHUSI.

3.12 Tecmupoeanue, kanuoposxa. Iloosedenue umozoe. Pegprexcus

[IpakTuka: mnpoBeneHue (UHAIBHBIX TECTOB cucTeMbl. KanubpoBka
JATYMKOB. AHaINU3 pe3yiabTaToB padoThl. Peduiekcusi. AxTyanuszaiusi 3HaHUN
1o npogeccusm.

4. Keiic: «YMHBIH 10M € BO300HOBJ/ISIEMbIMH HCTOYHUKAMU IHEPTUID)

4.1 Yemanoeounan ceccus: 3HaKkomcmeo c 3adaueil Keiica

Teopusi: keiic kak ¢dopmar paboTbl. CBsI3b MEXKIY TpeMsi MOIYJISIMHU.
CtpykTypa (UHATBHOTO MPOIYKTA.

[IpakTuka: packnanbiBaHue rnepen coboil Tpéx pesyibTaToB. CocTaBieHHe
KapThl «4TO €CTh U YEro HE XBaTaeT».

4.2 Ananu3z codopannvlx mamepuaioe u njian nociedyrouieii padbomot

Teopus: meton nexkommnosunv. OcHOBBI MiaHupoBaHus. [louck u aHanus

TeXHUYECKON nH(popManuu. MeToapl paboThl ¢ UICTOYHHKAMU WH(OpMAITUH.
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[IpakTuka: cocTaBiieHHE JAETAJbHOrO IUlaHa — rpaduka pador. Beidbop
KOHKPETHBIX MOJIesiei 000pyI0BaHUsI 1O 3a]]a4H Keica.

4.3 /lopabomka cradvix cmopon npoekma

Teopus: ananmmu3 puckoB. SWOT — anamu3 keica. IIpuHUuns
pE3epBUPOBAHUS U OTKA30yCTOMYUBOCTH.

[IpakTrKa: BO3MOKHBIN TMEPECMOTP IUIaHA PabOT C yYETOM BBISBICHHBIX
pUcKoB. BHECEHNE N3MEHEHHI B CXEMY, CIUCOK KOMIIOHEHTOB WUJIU MIPOTPAMMY.

4.4 Coopxa maxema u nposepka e2o padomocnocooHocmu

Teopust: IpaBuiia AIEKTPOMOHTAXKA. Urenue ANEKTPUUYECKUX
MPUHLIHNHAIBHBIX CXEM.

[IpakTrka: coequHEHNE KOMIIOHEHTOB HAa MAKETHOM IIaTe€ WIA B KOPITyCe.
[TepBruyHas mpoBepKa KayecTBa U pabOThl COSAMHEHHIA.

4.5 Tecmuposanue u omnaoka padomaol

Teopusi: meroposiorusi TectupoBaHus. I[loHaTtne «Oar» B MHXKEHEPUU
Y IPOTPaMMHUPOBAHUMU.

[IpakTuka: nmpoBepka padbOThl KaKJIOT0 y3ia B oTAenbHOCTU. KomruiekcHoe
TECTHPOBAHUE  CHCTEMBbl B pa3HbIX  pexumax. Ilouck  u ycTpaHeHue
HEHUCIIPABHOCTEM.

4.6 ITouck 603m0IHCHBIX NEPCNEKMUE PA3BUMUS RPOEKMA

Teopus: macmrabupyemMocTb CUCTEMBI. TpeH bl B 00J1aCTH HHTEPHETA BEIICH
(IoT).

[IpakTrka: MO3roBOM WITYpM Ha TeMy «Kak yJIydlnTh Hall IPOEKT MJIM KaK
€ro €m¢ MOXXHO UCIIOJIb30BAThY.

4.7 [loozomoeka omuemHoii 00KyMeHmauuu

Teopus: crpykrypa TexHudeckoro otuérta. [IpaBmma odopmiieHus cxem
u rpaduxos. [IpaBuna odpopmileHUs Mpe3eHTALIH.

[IpakTuka: HaMCaHUE TEKCTOBOW YacTh OT4YETA. [loaAroToBKa Mpe3eHTanum.

4.8 Iloozomoexka ycmnozo évicmynjieHus

Teopus: OCHOBBI MyOJMMYHBIX BBICTYIUIEHUNA. CBsI3Ka «3alIUTHOE CJIOBO —

npe3eHTanus». [ paMOTHOE MOCTPOCHUE 3AIUTHOTO CJIOBA.
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[IpakTuka: peneTuiusi BBICTYIUIEHMS BHYTPUM KOMaHJbl. Pacripenenenue

poJiel Ipu pacckase.

4.9 3amuma xeiica. Peghrexcusn

Teopus:

BOIIPOCHI JKIOPH.

OTHKa I[CJ'IOBOﬁ KOMMYHHKaAIIUH. Kak oTBeuaTh Ha CJI0XKHEIC

HpaKTI/IKaZ YCTHBIﬁ JOKJIaJd KOMaHAbI ¢ OTBETAMH Ha BOIIPOCHI.

IIpoaBUHYTHIA YPOBEHb

1.3.7 JlabopaTopusi reoJIOTUN U Ire0TEXHOJIOT Uil

VYyeOHblli (TEeMaTHUECKUI) TUIaH

Tabmuna 7
KoimuectBo
4yacos
I
Ne . T ®opMbI aTTeCTAIIUU/
Ha3panue keiica, TeMbl pa
n/n €0 KOHTPOJISA
Bce KT
ro P u
u
K
|
a
1. Broaublii pa3aen 4 2 2
YcTHBI onpoc
Beoanoe 3ansatue. Muctpykrax o Th. becena «Hro poc,
1.1 2 1 1 | BXOgHaAs TUarHOCTHKA
3HAYUT OBITH YECTHBIM ?)
(TecTupoBaHue)
HcTopus Texundyeckux nzodperenuil. JJoctuxenus .
YcTHBIN ompoc,
1.2 | ypanbckux KOHCTpYKTOpoB. Mrpa 2 1 1
IpakTH4eckas pabora
Ha KOMaH1000pa30BaHKE
2.* | YHuBepcaJIbHbIe TEXHOJIOTHYeCKHe NMPOoLecchl 134 | 48 | 86
YcTHBII onpoc
2.1 | C6op u obpaboTKa npod 14 4 | 10 poc,
npakThyeckas padora
. YcTHBII onpoc
2.2 | MUKpOCKONINYECKUI aHATIN3 16 6 |10 poc,
npakThyeckas padora
. YcTHBII onpoc
2.3 | AHanu3 QpU3NUECKUX CBOWCTB TOPHBIX MOPOJL 18 6 | 12 poc,
npakThyeckas padora
YcTHBIH onpoc,
. npakTuyeckas padora.
2.4 | XuMu4ecKkuil aHaau3 16 6 | 10 | ™ pabo
[IpomexxyTOouHBIN
KOHTPOJIb
YcTHBII onpoc
2.5 | Kaprorpadus u 'MC — TexHonoruu 22 10 | 12 poc,
npakTuyeckas padora.
YceTHBII onpoc
2.6 | Pabora ¢ reoaesnueckumM 000pyI0BaHUEM 16 8 8 poc,
npakThyeckas padora
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YcTHBIN ompoc,

2.7 | MoaenupoBaHH€E re0JOTHYECKUX MPOIECCOB 18 6 12
paKkTUIecKas padboTa

YceTHBIN onpoc,
2.8 | Pabora ¢ kepHaMu U pazpe3amMmu 14 2 12 | mpakTuueckas pabora
WTOroBp1ii KOHTPOJIb

HoaroroBka u 3a1MTa pelieHUs 2 0 2 | [Ipaktuueckas padora
3amuTa Keiica
Keiic — yemnuonar 4 0 4 (TemaTH4ecKui
KOHTPOJIb)

Bcero: | 144 | 50 | 94

* Habop yHUepcaibHblX MEXHOIOSUYECKUX NPOYECco8 ONpeoensiemcs UHOUSBUOYAIbHO HOO
pelenue  Kancoo2o Ketuca U MOJCem  8aApbUpPOSAmMbCs 6 3dGUCUMOCIU O OMPACAU, MeMAmuKy
u crodcHocmu Ketica. B 3agucumocmu om nocmaenieHHoll 3a0aqu u3 0ouje2o nepeymsi npoyeccos (coop
u obpabomxa npod, MUKPOCKONUYECKULl AHATU3, AHATU3 QUUHECKUX CBOUCMS, XUMUYECKUl aHATU3,
kapmoepagua u TUC — mexnonocuu, mMooeiuposanue 2e0102u4ecKux npoyeccos, paboma ¢ KepHamu
U paspe3amu, OYeHKa IKON0SUYECKUX PUCKOB) 8blOUPAIOMCs me, KOmopvle Hauboiee NOIHO NO360JIIOM

PAackpuims npooIeMamuKy U HAtumu ONMUMALHOE PeueHUe.

Conep:xxanne y4eOHOTr0 IJIaHA

1. BBoanblii pa3aen

1.1 Beéoonoe 3anamue. Hucmpykmasnc no Th. beceoa «Ymo 3nauum ovimop
yecmHuvim?2)

Teopusa:  uHcTpykTaxk 1o Tb,  o0cyxkneHue  JOpPOKHOHM  KapThl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HeH, MJIaHbl Ha y4eOHBIN TOJ,
AHTUKOPPYILMOHHOE MTPOCBEIICHHE.

[IpakTHKa: BBITOTHEHHUE 3a1aHUN BXOIHOW TUArHOCTUKMU.

1.2 Hcmopusa mexunuueckux uzoopemenuii. /locmudicenusn ypaabCKux
Koncmpykmopos. Hzpa na komanoooopazosanue

Teopusi: u300peTeHUs JPEBHEMIIUX BpEMEH U MEepuoja CTaHOBJICHUS
WHIYCTpUAJIbHON IUBUIM3aLMKU (OT pemecia K Manydaktype). [IpomblnieHHbIN
n tTexHuueckun nepeBopor koHua XVIII — navama XIX B. Kpynnenmwe
TEXHUYECKUE JTOCTHKEHHSI U BHEIPEHUE MAIIMHHOW TEXHUKHU B MMPOMBILIIEHHOCTb.
N300peTeHuss U TeXHUYECKHME JAOCTMkeHuss XX B. unpu mnepexoae K XXI
NOCTUHYCTPHUAILHOMY BEKY Ha MX OCHOBE. YYeHble, MHXKEHEpbI, n300peTarenu

YpasbCKOro peruoHa.
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[IpakTuka: KOMaHAHas Wrpa, LEdb KOTOPOMl — OOBACHATH CJIOBAa CBOUM
TOBapHIIlaM 10 KOMaH/ie 6€3 UCIOJIb30BAaHUSI OJTHOKOPEHHBIX CJIOB U JKECTOB.

2. YHuBepcaJibHble TEXHOJOTHYECKHUeE NMPOLECcChI

2.1 Coop u obpadbomxka npoo

Teopus: knaccudukanust mpod — KEepH, HMUTUX, POCCHINb, MOHOJIUT; TIPaBHUiia
MapKAPOBKH W KaTajoruszanuu. Kmaccudpukamusi 9acTuil Mo KPymHOCTH, MPUHIIATT
MIPOCEUBAHUS Yepe3 CUTA, CEIUMEHTAMOHHBIN aHanu3. CTpykTypa 0a3bl JTaHHBIX —
Ha3BaHUE, MECTO, J1aTa, COCTaB, POToO.

[IpakTuka: onucanue oOpa3lOB KOJJIEKIIMM, TPUCBOCHUE HHJIEKCA,
3aMoJHEHUE TOJIEBOTO JKypHasia, MPOCEMBAHUE yepe3 HabOp CUT, B3BEIIMBAHUE
dpakiuii, MOCTpOEHUE KPUBOHW TPaHYJIOMETPUUYECKOTO COCTaBa, CO3JaHHE Oa3bl
B Excel/Google Tabnuiax, BHeceHre JaHHBIX, MpUBsI3Ka poTorpaduil K 3amucsm.

[Ipodeccun, paccmarpuBaemble B paMKax mporecca: l'eogor —
po6ooTOopiuK, JIJabopaHT — aHATUTHK.

2.2 YHueepcanvuvie mexnonozuueckue npoueccol: Mukpockonuueckui
ananu3

Teopus: onrtuyeckas cucTemMa, OCBELUICHUE, MPEAMETHBIE CTOJMKH,
KamTuOpOBKa OKYJSPHOW TIKANbl, W30TPOIHUSA, aHU30TPOMHMs, IIBET, OJECK,
OTIpEeEeTUTENbHbBIE TAOIUIBI, CTPYKTYpa U TEKCTypa MOPO/I, MpaBuia COCTaBICHUS
nacropra nuiuda.

[IpakThka: HacTpoiika MHKpPOCKOMA, KaauOpoBKa IIKalbl, (OKYyCHpPOBKA
Ha oOpasmax, pabora ¢ TroToBbIMH HUIU(GAMHU, OINpEACICHUEe MHUHEPAJIOB,
3aroJHEHUE KapTOUKH MHUHEpala, OMHCAaHUe CTPYKTYpPbI, (hOTO Yepe3 MUKPOCKOII,
odopmiieHHE TIacriopTa nuirida.

[Tpodeccuu, paccmaTpuBaeMble B paMKax Ipoliecca: MUHEpaJIor, meTporpad.

2.3 Yuueepcanvnuvie mexmnonozuueckue npoyeccol: Ananuz gusuueckux
CB8OIICHE 20PHBIX NOPOO

Teopus: BecoBble METO/BI, TEOMETPUUECKHUI METOJI, KEPHOMETpP, BaKyyMHast
KaMepa, BHJIbl MEXaHHYECKOTO  pa3pylIeHHs TOpOJ; METOAbl  OICHKHU

0e3 paspymialpIero mpecca — XPYMNKOCTb, HWCTUPAEMOCTh, YyJapHash BS3KOCTb,
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MUHEpadbl — JTaJOHbI IIKAJbl, MPUHUMUII I[apanaHusi, OTHOCHUTENIbHAs IIKaja
TBEPIOCTH.

[IpakTuka: wu3MepeHue Maccbl U 00bEMa 00pas3IoB, pacuéT IIOTHOCTU
Y TIOPUCTOCTH, OIpPEACICHHE XPYMNKOCTH YyAapoOM MOJIOTKA, HCTUPAEMOCTH
HaXJAa4HOM Oymaroi, LapanmaHue CTAJIbHBIM HHCTPYMEHTOM, (UKCAIUs
pEe3ynbTaTOB, ONpENEIeHUE TBEPAOCTU 00pa3LOB, CONOCTABICHHUE C 3TAJIOHHBIMU
MUHEpalaMH, MOCTPOCHUE LIKAJIBI JIJISl UCCIIEIYEMBIX MTOPOJI.

[Ipodeccuu, paccmarpuBaeMbie B paMKax mpoliecca: (Pu3HMK — UCCIIeI0BATENb
TOPHBIX TOPOJ, UHXKEHEP — UCIIBITATENb

2.4. Ynueepcanvnovie mexnonozuueckue npoyeccol: Xumuieckuit AHa U3

Teopusa: Buabl TPoO — PyIbl, MOYBBI, MIJaMbl; OE€30MACHBIE METOJbI
NOJIOTOBKM B IIKOJIBHOM J1abOpaTOpUM — pYYHOE M3MENbUYEHUE B CTYIIKE,
IPOCEUBAHUE, MPUTOTOBIICHUE BOJHOM BBITSKKHM (Hactos); mpaBuina Th: CU3,
BBITSKKA, pad0OTa TOJNBKO C pa30aBICHHBIMH pacTBOpamu; (UIbTpalus, HOHbI
METAJJIOB B pacTBOpe; ILBETHble peakuuu — Fe** cpomanuaom (kpacHoe
okpammBanue), Fe** c menousto (Oypwiii ocamok Fe(OH)s), Cu*" ¢ ammuakom
(témHo — cunmit komruiekc [Cu(NHs)4]*"), Cu** c menousto (CHHUN O0CaIo0K
Cu(OH)2); mpocTtas 1mikajga KOJOPUMETPUM — CpPaBHEHHWE WHTCHCUBHOCTH IIBETa
C KOHTPOJIbHBIMU 00pa3liaMu; TMOHSITHE «OOJIbIIIE HOPMBI / MEHBIIE HOPMBDY,
kadecTBO BoJbl — pH, obmras xéctkocth; [TJIK Tsoxénbix meramior (Pb, Zn, Cd)
MPOCTHIM A3BIKOM; UCTOUHUKH 3arpsi3HEHMS — XBOCTOXPAHWIINILA, KAPbEPHBIE BOJBI,
OBITOBOH JpeHaXx; 6€30MacHbIe METO/Ibl FKCIIPECC — aHAIN3A.

[IpakTuka: wu3MenpyeHue oOpas3la B CTyNKE, MPOCEHBAHHME 4YEpe3 CHTO,
INPUTOTOBJICHHE BOJHOM BBITSKKH, (QUIbTpauus uepe3 OyMakHbId QUIBTP,
3allOJIHEHUE JKypHaja MpoOOMOJArOTOBKH, IPOBEIEHUE LBETHBIX pEaKIuil
Ha Fe u Cu B mpobax; cpaBHEHHE WHTEHCUBHOCTH OKPACKH C STAJIOHHOM IIKaJION
(MOJMYKOJIMYECTBEHHAS OLIEHKA: BBICOKOE / CpeiHee / HU3KOE COJIEp KaHKE ); TPOCTOM
pacu€T W 3aloJHEHWE KapTOYKW aHalu3a, u3MepeHue pH yHuBepcanbHOU
WHJUKATOpHOW Oymarod wiM MKOJIbHBIM pH — MeTpom; ompeneneHue oOien

KECTKOCTHU BOJIBI TECT — HAOOPOM MJIM MBUIBHBIM METOJIOM; SKCIIPECC — TeCThl Ha Pb,
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Zn, Cd uHIUKATOPHBIMU TIOJIOCKaMHM; OIIEHKa 0e30MacHOCTU BOJABI MO LIBETOBOU
1IKasue; opopMIIEHUE IKOJIOTMUECKON KapTOYKU BOJHOTO OOBEKTA.

[Ipodeccuu, paccmaTprBaeMble B paMKax Mpoliecca: FTEOXUMHK, KOJIOT.

2.5 Ynueepcanvnvie mexnonozuueckue npoueccor: Kapmozpagusa u 'C —
mexHo02uu

Teopus: Tomorpaguueckue OCHOBBI, JEreHIbl KapT, TIe0oJoru4yecKas
CUMBOJIMKA, YCJOBHBIE 3HAKH, YCTPOWCTBO KBaApokontepa — Kkamepa, GPS,
NOJIETHBIA KOHTPOJIJIEP; TUMBI CHEMOK — OpPTO(OTO, TpaccoBas, 00JAKO TOYEK;
npaBuia  0O€30MACHOCTH;  pEruCTpalMsl B CHUCTeME  «ATJIaHT», MpaBUIia
NUJIOTUPOBAHUS, PEKUMBI MOJIETA, ABAPUIHBIE CUTYALIMH, METEOMUHUMYM, UMIIOPT
oprodorormiana, opmatsl obsiaka Touek, moctpoenue [IMP, cpaBHeHre TOYHOCTH
c mauapiMH  SRTM, coBmenienue ngaHHelx bBAC, Treoloruueckux Clogs,
CIIyTHUKOBBIX CHUMKOB; KapTa pesbeda, THAPOreosorusi, BEIXOAbI TOPOJI.

[IpakTuka: YTEHUE TOTOBBIX KAapT, MOCTPOEHHE NpoduiIs IO KapTe,
oopmiieHuE JIereH bl, MIJIaHUPOBaHUE MOJIETHOTO 3a/laHusl — MapuUIpyT, BHICOTA,
nepekpoiTie; mnoarotoBka bBAC k pabote, oTpaboTKa B3JIETa | MOCAAKU
Ha CUMYJISATOPE; MOJIET MO 3aJaHHOMY MapILIpyTy; CbEMKa BUPTYaJIbHOTO OOBEKTA;
BBITIOJTHEHNE HOPMATUBOB Ha CUMYJATOpPE, UMIOPT AaHHbIX B QGIS, moctpoenune
[IMP, skcnopT pe3yJbTaToB, aHaIU3 TOYHOCTH, CO3JaHHE KapTorpapuyecKux
MaTepuajoB — KapTa peiibeda, paCTUTENbHOCTH, HHQPACTPYKTYPHhI, F€OJIOTUH

[Ipodeccuu, paccmarpuBaeMble B pamkax mnpouecca: ['MC — cneuumanucr,
onepatop BAC.

2.6 Yuueepcanvnvie = mexmnonozuueckue - npoueccoi:  Padooma
c ceoode3uyecKum 000py0osanuem

Teopus: cucremMbl KOOPAMHAT; BUABI NE€OJE3UUYECKUX MU3MEPEHUM; TEXHUKA
OezomacHOCTH  HpU  paboTe  HA MECTHOCTH,  MPUHUUI  CIyTHUKOBOTO
MO3ULIMOHUPOBAHMS, TUIIBI TPUEMHUKOB, TOYHOCTh U3MEPEHU, PEXXUMBI PAOOTHI,
YCTPOMCTBO TaxeOMETpa U HUBEJIWpA; YIVIOBBIE W JIMHEWHBIE HW3MEPEHUS;
r€OMETPUYECKOE U TPUTOHOMETPUUECKOE HHUBEIMPOBaHUE, (POpMaThl KOOPJMHAT,

skcnopT nanHbiX B AutoCAD/Credo, moctpoeHre Tonorpadudeckux CXeM.
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IIpakTuka: uHCTpYKTaX 1o Th, 3HAKOMCTBO ¢ 000PYAOBAHUEM, OIIPEIEIICHNUE
KOOpAMHAT TOYEK Ha MECTHOCTH, 3aKJIaJKa IHUKeTa, 3KcnopT naHHbIX B IIK,
U3MEpEeHHe TMPEBBIIICHUM, pa30MBKa MHUKETaXka, BEICHUE IOJIEBOrO >KypHasa,
IOCTPOEHUE TOMNOrpapUuecKoro IUIaHa, HAHECEHUWE TOPU30OHTAIEH U OTMETOK
BBICOT.

[Ipodeccuu, paccmaTprBaeMble B paMKax Mpoliecca: reoIe3UCT.

2.7 Yuugepcanvuvie mexHon02uveckue npoueccol: Moodenuposanue
2€07102U4eCcKux npoueccos

Teopusi: MeTOABI WHTEPIONSALUUUA, BapuOTpaMma, KPUTHHT, ITOCTPOCHUE
W30JIMHUKA TI0 TOYEYHBIM JAHHBIM, JaHHBIE KapoTa)xa, KOpPpEIslus IUIacTOB,
JUTOJIOTUYECKAsE KOJOHKA, MapKupytomue ropu3ontsl, [10 nius moaenupoBaHus,
0J104Hast MOJIEITh, (OPMYJIBI MTOICUETA 3aI1ACOB.

[Ipaktuka: pacuétel B Excel, moctpoeHre W30JUMHUN, aHAIU3 BapHOrpamM,
IIOCTPOCHHUE TEOJIOTMYECKOIO0 paspe3a BPYUYHYIO H B IIpOrpaMMe, yBsI3Ka
C ONUCAaHUEM KEpHA, MOCTPOEHUE MPOCTOM OJOYHON MOJeIHu, OleHKa 00bEMa
PYAHOTO Tea, pacyET 3aMacoB.

[Ipodeccun, paccmaTpuBaeMble B paMKax IMpoIlecca: T'€OCTATUCTUK,
MOJIEITBEP MECTOPOXKACHUM.

2.8 Ynueepcanvnvie mexmnonozuueckue npoueccovi: Paboma c kepuamu
u paspesamu

Teopusa: mapaMeTpbl ONHWCAHUS — IBET, CTPYKTypa, COCTaB, LIEMEHTALIUS;
KypHaJl OMHWCaHWs, Ia0JIOH Tmacrnopra kepHa, Y® — gnamma, Qusuka
(bayopeclieHIIuN, KOJUIEKTOPCKUE CBOMCTBA TIOPOJ, OLIEHKAa HACHIIIEHHOCTH,
JIAarpaMMBbl KapoTaxa.

[IpakTrka: TOJIHOE OMMCAHHME KEpHA IO MIA0JIOHY, 3aloJIHEHHE KypHaa,
OIPEICIICHUE JINTOJOTUYECKOTO THUIIA, AHAIU3 KepHa moja Y@ — JlamIion, OleHKa
He(PTCHACKHIIIICHHOCTH.

[Tpodeccuu, paccmaTpuBaeMble B paMKax Ipoliecca: JUTOJOT, Te0(hU3uK —

UHTEPHPETATOP.
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3. IloaroroBKa M 3aIIMTA pelIeHUs

[IpakTuka: MOATrOTOBKA MPE3EHTALMM TOTOBOM mpoaykiuu. IIpeseHTtanus

PE3YyJIbTAaTOB U PCKOMCHAAINMHU 110 OIITUMHU3AIINN aBTOMATU3aAllNH. O6paTHa$I CBA3b.

4.Keiic — yeMnmuoHnar

[IpakTiKa: HTOrOBBII KOHTPOJIb B POpME Keiic — YeMmnuoHaTa, 3aiuTa Keica.

1.3.8 JIaGopaTopust 3JHepreTuKn

VYyeOHblli (TEeMaTUUECKUI) TUIaH

Tabnuma 8
KosmuecTBo yacoB
Ne . ®opMbl aTTecTAIUU/
Ha3BaHnue keiica, TeMbI
n/n Teopu | Ipaxt KOHTPOJIA
Bcero P p
1 HKa
1. | BBoaublii pa3ae 4 1 3
YcTHbIi onpoc
Broanoe 3ansitue. Mnctpykrax no Th. poc,
1.1 2 1 1 BXOJHAas TUArHOCTHKA
becena «4YTo 3HAUUT OBITH YECTHBIM?»
(TecTupoBaHme)
HcTopust TEXHUYECKUX U300pETEHUH.
1.2 | JocTrkeHus ypainbCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTrueckas pabora
Wrpa Ha KOMaH1000pa3oBaHue
YHuBepcaibHbIe TEXHOJI0THYECKHE
2.% P 134 | 42 92
Npouecchl
YeTHBIN onpoc
2.1 | IIpon3BoacTBO dHEPrUN 14 6 8 poc,
IpaKTH4ecKasi pabora
YeTHBIR onpoc
2.2 | Ilepenava u pacnpeneneHue 3HEPrun 20 4 16 pos,
IpaKTH4ecKasi pabora
YeTHBIN onpoc
2.3 | XpaHeHue dHEpruu 24 12 12 poc,
IpakTH4ecKasi pabora
YcTHBIN ompoc,
24 OHeprodp¢HeKTUBHOCTh 20 4 16 IpaKTH4eckas padbora.
" | 1 HeprocHabxeHue IIpomekyTOUHBIN
KOHTPOJIb
Hcnonb30BaHne BO300OHOBIISIEMbIX
2.5 20 6 14 IIpakTryeckas pabora
VCTOYHUKOB SHEPTHH
26 DKOJIOTHYECKHUI MEHEIHKMEHT 20 6 14 YcTHbIit onpoc,
" | ¥ pallMOHAIILHOE HCII0JIB30BAHUE PECYPCOB npakThyeckas padora
27 [{udpoBuzamus u aBTOMaTH3AIHS 16 4 12 YcTHbIi onpoc,
" | DHEPreTUUYECKUX CUCTEM npakThyeckas padora
YeTHBIM ompoc,
3. | [loaroroBka u 3auIMTa pelieHus 2 0 2 NpakTHYecKkas paboTa,
WTOroBeIii KOHTPOJIb
4. | Keiic — yeMnuoHar 4 0 4 [IpakTrueckas pabota
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Bcero: | 144 43 101

* Habop yHusepcanbubix mexHoN02UYecKUX npoyeccos onpedensemcs UHOUSUOYAIbHO MO0 peudenue

Kaoic0oeo Kelica U MOJICEm  6apbupOB8aAmMbCsl 6 3a6UCUMOCIU  OM OMPACaY, MEMAMUKU U CIONCHOCMU  Kelica.
B 3asucumocmu  om nocmaenennoni  3adauu  u3 obwe2o nepeyns npoyeccos (cbop u obpabomka npoo,
MUKDOCKONUYECKUL AHANU3, AHAU3 PUIULECKUX CBOUICME, XumMudecKull anaus, kapmozpagus u I HC — mexunonozuu,
MOOenuposanue 2eo0N02UHecKUx npoyeccos, paboma c KepHamu U paspe3amu, OYeHKAd IKON02UHEeCKUX PUCKOB)
svlOuUpaiomcs me, Komopwie Haubonee NOIHO NO3GOJAIOM PACKPLIMG NPOOIEMAMUKY U HAUMU ONMUMATLHOE

peuterue.

Conepxkanue y4eOHOro mjiaHa

1. BBoanblii pa3aen

1.1 Beoonoe 3anamue. Hucmpykmasc no Th. Beceoa « Ymo 3nauum ovimp
yecmHovim?)

Teopusa:  uHcTpykTaxk 1o Tb,  oOcyxneHue  JAOpPOKHOM  KapThl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HJEH, MJIaHbl Ha y4eOHBIN TO/,
AHTUKOPPYILMOHHOE IIPOCBELICHUE.

[IpakTHka: BBITOTHEHHUE 3aIaHUM BXOJITHOW TUArHOCTHUKH.

1.2 Hcmopusa mexunuueckux uzoopemenuii. /locmudicenusn ypaibCKux
Koncmpykmopos. Hzpa na komanoooopaszosanue

Teopusa: wu3o0peTeHUss IPEBHEHIIMX BPEMEH W MNEpUOJa CTAaHOBIICHHUS
WHyCTpUAIbHON TUBUIM3aMu (0T pemecia K Manydakrtype). [IpombinuieHHBIN
n TexHudyeckul mnepeBopor koHma XVIII — nagana XIX B. Kpynuenmme
TEXHUYECKHUE JIOCTUKEHUS U BHEAPEHUE MAIIMHHOW TEXHUKU B MIPOMBIILICHHOCTD.
N300peTeHnss U TeXHUYECKHWE JOCTMXKeHuss XX B. umnpu mnepexome K XXI
NOCTUHAYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, MH)KEHEphI, W300peTaTenu
YpanbCKOro peruoHa.

[IpakTuka: KOMaHAHas Wrpa, Lejlb KOTOPOHl — OOBACHATH CIOBAa CBOUM
TOBapHUIaM 10 KoMaHie 6e3 UCT0Ib30BaHUS OJJHOKOPEHHBIX CJIOB U JKECTOB.

2. YHuBepcaJbHbIC TEXHOJOTHYECKHUE MPOLECCHI:

2.1 IIpou3eoocmeo snepeuu

Teopus: OCHOBBI TIpe0oOpa30BaHUs TEIUIOBOM, MEXaHWYECKOM, sIepHOMN
U BO30OHOBIISIEMOWM SHEPrHM B 3JIeKTpUyeckyro. [IpuHuumnel paboTel TypOuH,

PEaKTOpOB, (OTOINEKTPUICCKUX HaHemne U BETPOTeHEPATOPOB.
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TepMmoauHaMuyecKkue IUKIbI U (PaKTOPBI, BAUSIOMINE HA KOOPOUIUEHT MOJIE3HOTO
nerctBus. CrnocoObl pEryjaupoBaHMsl MOIIHOCTH reHepaTopoB. TpebGoBaHus
K HaAEKHOCTH U Oe3omacHOCTH. [IporHo3upoBanre BBIPaOOTKH BO30OHOBISIEMOI
HHEPTUU IO METEOITAHHBIM.

[IpakTuka: pacu€T BhIPAaOOTKM COJIHEYHOW MaHENW MPH U3MEHEHHH Yyria
HakjaoHa. OmpenereHre ONTUMAIBHOM  3arpy3ku  TypOWHBI 1O rpaduky
notpebnenus. MoaenupoBaHue paboThl K30TOMHOTO UCTOYHHKA JIJISI KOCMHYECKOTO
anmapata. [lomGop ruOpuaHON cucCTEeMBI IJIs1 aBTOHOMHOTO oOBekTa. Pacuér
HPKOHOMMHU TOILJIMBA MIPH MEPEBO/IE KOTEIbHOM Ha OMoMaccy.

IIpodeccun, paccmaTpuBaemble B paMKax  IpolLecca: HHXKEHEep  —
TEIJIOTEXHUK, CIIELIUATIMCT IO BO30OHOBIISIEMBIM UCTOUYHHUKAM 3HEPTUU.

2.2 Ilepeoaua u pacnpeoenenue Inepuu

Teopusi: OCHOBBI IepeAaun JIEKTPOIHEPTUU IO JIUHUAM 3JIEKTPONEepeaadH.
AKTHBHAsI U pEaKTUBHAS! MOILITHOCTb, TIOTEPH B MPOBOJAX U CIIOCOOBI UX CHUKCHHS.
[TpuHuMIIBEI pabOTHI TpaHC(HOPMATOPHBIX MOACTAHLIUN. 3allUTa CETEH OT KOPOTKHUX
3aMbIKaHUH U nieperpy3ok. Tomonoruu pacnpeaenurenbubix ceteil. [lepexiouenne
KoHurypauuu cetu. TpeOoBaHuUs K HaAEKHOCTH JIEKTPOCHAOKEHUSI.

[IpakTuka: pacd€ér moTeph B JUHUHM TPH PA3HBIX YPOBHAX HAMPSKECHUS.
Boibop ceuenust kabens Uil noAkIrodeHUs 1exa. lloctpoeHue cxembl
pacrpeziesieHusl SHEPTUU € PaCCTaHOBKOM 3allMTHBIX anmapaToB. MojenupoBaHue
aBapUUHOTO OTKJIKOYEHUS U MEPEKIIOYEHHs] HA PE3EpPBHYIO cxeMy. Pacuér
KOMIIEHCAIIU1 PEAKTUBHOM MOIIIHOCTH.

IIpodeccun, paccMmaTpuBaemble B pamMKax Ipolecca: HHXKEHEp —
ANEKTPOTEXHUK, CHEUATHUCT [0 CUCTEMAM YUETA 3JIEKTPOIHEPTUH, STEKTPOMOHTED
JIMHUM dJEKTponepeaay.

2.3 Xpanenue snepeuu

Teopusi: OCHOBBI pabOThl XUMUYECKAX UCTOYHHKOB TOKA. XapaKTePUCTUKH
akkyMysaTopoB. IlpuHuumel  pabGoTbl  BomOpoAHOrO LuKIA. TpebGoBaHMs

Oe3omacHoCTH Mpu  paboTe € HAKOMUTENSIMH U BOJOpojoM. (OcoOGeHHOCTH
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AKKyMYJISITOPOB JUIsl DKCTPEMAJIbHBIX YCIOBHM. METOIbl yIIpaBIICHHS 3apsaoM
U pa3psIoM.

[IpakTrka: pacu€r EMKOCTH aKKyMYJATOPHOW OaTapeu Il KOCMHUYECKOIrO
anmapata. [lonbop HakomuTenst i CriIaXXUBaHUS MUKOB NOTpeOsieHus. Pacuér
KOJIMYECTBA BOJIOPOJAA U TOIUIMBHOTO 3neMeHTa. [IpoektupoBanue OydepHOTro
HAKOMUTES JJIs1 3apSAHON CTAHIIMU JIEKTPOMOOHUIIEH.

[Ipodeccuun, paccmaTpuBaemble B pamMKax IMpollecca: HHXKEHEp —
AKKYMYJSTOPIIMK,  CHEHUAJIMCT 10 BOJOPOJHOM  DHEPreThKe,  TEXHHK
10 0OCITYKUBAHUIO aKKYMYJISITOPOB.

2.4 Duepzorghpexkmuenocmo u snepeocoepercenue

Teopus: OCHOBBI 3HEproayauTa U METOAbI BbISIBICHUS noTeph. [laccuBHbIE
U aKTHUBHBIE Mepbl dHeprocoepexenuss. CTpyKTypa yMHOTO 3[aHHS. AJITOPUTMBI
aBTOMATHUYECKOr'0 YIPABIECHUS OCBELUIEHUEM, OTOIUICHUEM U BEHTUIISILIUEH.

[IpakTHKa: TEIJIOBU3UOHHOE OOCIEAOBaHME MakeTa 3JaHud. Pacuér
PKOHOMHMHM TpH 3aMEHE JiamMn Ha cBetoauoaHbie. Co3maHue anropurMa
aBTOMATUYECKOTO OTKJIIOYEHUS! OCBEUIeHHsS. Pacdy€T OKymaemMocTu yTEeIUIeHHS
u pekyrneparopa. CocTaBJIEHHE SHEPTreTUYECKOT0 MACIopTa IPEANPHUSITHUS.

[Ipodeccuu, paccMaTprBaeMble B paMKax MPOLIECcca: UHKEHEP — SHEPIeTHK,
MOHTa)KHUK CUCTEM aBTOMATH3AIUU.

2.5 Hcnonvzosanue 60300H0611eMbIX UCHOYHUKOG IHEPLUU

Teopus: ¢usnueckue OCHOBbI PabOThI COJHEYHOTO 3JeMeHTa. CXxembl
coenuHenus nmaneneil. [lpuHnun paboTel  BeTporeHeparopa. buora3osbie
YCTAaHOBKU. bBHOTOMIMBO pa3HbIXx MokojeHui. [IporHo3upoBaHue BBIPAOOTKH
BO300OHOBIISIEMOM SHEPTHH.

[IpakTHka: CHATHE BOJIBT — aMIIEPHOW XapaAKTEPUCTUKUA COJIHEUHOW ITAHEIU.
Pacuér BBIpaOOTKM  BeTporeHeparopa JJis  pa3HOHM  CKOPOCTH  BETpa.
[IpoekTupoBaHue COMHEYHOM 3apsaHOM cranuuu. Pacuér oObéMa OuopeakTopa
JUTst moiydeHust ouorasa. [logoop ruOpuaHONM CUCTEMBI 1T yAAIEHHOTO 00BEKTa.

[Ipodeccun, paccmarpuBaemble B paMKax  MpoIEcca:  CHEUUATUCT

I10 BCTPOBBIM Typ6I/IHaM, MOHTa)XHMK COJIHEUHBIX ITaHEJICH.
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2.6 DJxonozuyeckuit MeHeOHCMEHM U PAUUOHATIbHOE UCNHOJIb306AHUE
pecypcos

Teopusi: OCHOBHBIE 3arpsi3HUTENH dHEepreTuku. [lapHukoBbie ra3bl. MeTo bl
MOHUTOpHUHTa BBIOpOcOB. KoHuemnus yriaepogHoro ciena. Meroasl yTUIM3auu
0TXOJ0B ’HepreTuku. HopmarupHas 06aza.

[IpakTtuka: pacuéT BBHIOPOCOB OT KOTEIBHOW. 3amojHEHUE IKypHajia
MOHUTOpPUHTa BBIOPOCOB. PazpaboTka cucTteMmbl peryivpoBaHusi ropeHus. Pacuér
YIJIEPOAHOTO cliena 3apsiAku djeKkTpoMoOusisa. COCTaBICHHE CXEMbl YTHIW3AIUU
OTpaOOTAHHBIX AKKYMYJISITOPOB.

[Ipodeccuu, paccmarpuBaemMbie B paMKax Mpoliecca: HWHXKEHEp — DJKOJIOr,
CHEIUAIIMCT TI0 YTWIM3ALUK OTXOJIOB, OIMEpaTop MycopomnepepadaThIBaIOIIETo
3aBOJA.

2.7 HQuepposuzayusa u agmomamu3zayusn IHeP2eMuueCKuUX cucmem

Teopusi: apxurektypa cucteM MHTepHeTa Beliei B sHepreTuke. Tumbl 6a3
JAHHBIX. MeTOoIbI MPOrHO3UPOBAHUS HATPY3KU. AJITOPUTMBI ONTUMHU3AINHI PaOOThHI
sHeprocuctemsl. [ludpoBbie ABOHHUKU. MeTOAbI TPEAUKTUBHON JUATHOCTHKH.

[IpakTuka: co3maHue  CUCTEMBl  cOopa  JaHHBIX O MOTPEOJICHUH
aNeKTpodHeprun. PazpaboTka ajropuTMa MNPOTHO3UPOBAHUS  MOTPEOJICHUS.
Coznanue uudpoBoro ABOMHMKA ydacTka ceTh. HacTpoiika aBTOMaTH4YECKOro
yBEIOMJICHHsSI ~ TIpu  TpeBbilieHun  BuOpanuu.  [locTtpoenue — manenu
HHEPronoTPEOICHHS MPEITPUITHS.

[Ipodeccun,  paccmaTpuBaeMble B paMKax  Mpollecca: UH)KEHEp
10 UH(POPMAIIMOHHBIM CUCTEMAaM B DHEPTETHKE, CIICIIUATUCT MO OOJIBIINM JaHHBIM
B DHEPreTUKE, TEXHUK M0 00CITYKUBAHUIO CUCTEM aBTOMATH3alIUH.

3. IloaroroBka u 3amMTa pelIeHUs

IIpakTHka: mOAroTOBKA IpPE3EHTAlMU TOTOBOM MNpoaykuuu. IIpesenrtanms
pe3yJIbTaTOB M PEKOMEHIAlUU 1o onTtuMu3anuu. OOpaTHas CBA3b.

4. Keiic — yeMnuoHar

[IpakTrKa: UTOrOBBIA KOHTPOJb B (hOpME KeilC — UeMIHOHaTa, 3aluTa Keica.
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1.3.9 JlaGopaTopusi uudpoBOro NpOEeKTUPOBAHMS, NIPOTOTUIIMPOBAHUS

U IIPOM3BOJACTBA

Y4eOHbIi (TeMaTHIeCKHUi) TU1aH

Tabmuna 9
KosnunuyectBo yacos
Ne . ®opmbl aTTECTALMH/
Ha3Banmue keiica, TeMbl
n/n Teoon | Tpaxt KOHTPOJISA
Bcero P P
| HKa
1. | BBoaHslii pazaen 4 1 3
YcTHBIN ompoc,
BBognoe 3anstue. Unctpykrax no Th. p
1.1 2 1 1 BXOJHAs IUArHOCTHKA
becena «4YTo 3HAUUT OBITH YECTHBIM?»
(TectupoBaHue)
HcTopust TeXHUYECKUX U300peTEeHUH.
1.2 | JocTukeHHs ypalubCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTrueckas pabora
Wrpa Ha KoMaH1000pa3oBaHue
YHuBepcajabHble TEXHOJIOTHYECKHE
2.% p 134 | 34 | 100
npouecchl
IIpoexkTupoBaHuE U MOJIEIUPOBAHUE YcTHBIN ompoc,
2.1 16 4 12
(CAD/CAM) pakTHieckas pabora
29 [IpoToTUIMpOBaHUE U AJAUTUBHBIC 12 ) 10 YcTHbIi onpoc,
] TEXHOJIOTHH pakTH4eckasi pabora
YcTHBIN ompoc,
2.3 | MexaHuKa U 3JIEKTPOHHUKA 20 4 16 p
pakTH4eckas pabora
YcTHBIN onpoc,
npakTU4eckas padbora.
2.4 | DneKTpOTEXHUKA U CXEMOTEXHHKA 20 4 16 P pabo
[IpomexyTOUHBIN
KOHTPOJIb
2.5 | Nurepuer Bemieii (IoT) 20 8 12 [IpakTuueckas pabora
26 Pa3paboTtka mpuinoxeHui 12 4 ] YcTHBIN ompoc,
] U BeO — uHTepdeicos IpaKTH4ecKasi pabora
BupryanbHas ¥ 10I1. pealbHOCTD YcTHBIN ompoc,
2.7 12 4 8
(VR/AR) IpaKTH4ecKasi pabora
Y CTHBIN ompoc,
2.8 | [IpomsinieHHast pOOOTOTEXHUKA 12 2 10 p
IpakTH4ecKasi pabora
29 | I'paduueckuit nu3aiin u anumanus 10 o) ] YeTHslit ompoc,
: IpakTH4ecKas pabora
YceTHBIM onpoc,
3. | HoaAroToBKa  3aMIMTA PeIleHHUsT 2 0 2 npakTHYecKas padoTa
HTOroBeIii KOHTPOJIb
4. | Keiic — yeMnuonar 4 0 4 3ammura Kencon
Bcero: | 144 35 109

* Habop yHueepcanbHbix MexHONO2UHeCKUX NpoYeccos Oonpeoensiemcs UHOUSUOYAIbHO NOO DeuieHue

Kaxcoo2o Kelca u Moxcem sapvupoeambsvCsl 6 3asucumocmu  om ompaciu, memamuku U ClodICHocmu Ketica.
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B 3asucumocmu  om nocmaenennoti  3adauu  u3 obweco nepeuns npoyeccog (cbop u obpabomka npoo,
MUKPOCKONUYECKUL AHAU3, AHATU3 PUBUYECKUX CBOUCME, XumudecKull ananus, kapmoepadus u I'HC — mexunonoauu,
MOOenUpoBanue 2e002UHecKUX npoyeccos, paboma ¢ KepHamu U paspe3amiu, OYEHKA DKOL02UYECKUX PUCKOS)
svlOupaiomes me, Komopbvie Haubosee NOIHO NO3GOSAIOM PACKPbIMb NpoOIeMAmuKy U HAUmuy ONMuUMAaibHOe

peuienue.

Conepxkanue yueOHOro mjiaHa

1. BBoanbIiii pa3aed

1.1 Beoonoe 3anamue. Hncmpyxkmasic no Th. beceoa « Hmo 3nauum ovimo
yecmuvim?)

Teopus:  uHCcTpykTaxk 1o Th,  o0CyXJIeHHe  JOPOXKHOM  KapThl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa WCH, IUIaHbl Ha y4eOHBIN TOJ,
AHTUKOPPYHIIMOHHOE MIPOCBEIICHUE.

[IpakTuka: BBINOJIHEHUE 33/IaHUI BXOIHOW TUAarHOCTUKH.

1.2 Hcmopua mexnuyeckux u3zoopemenuii. /locmudicenusn ypanpbcKux
KoHcmpykmopoe. Hepa na komanoooopazoeanue

Teopusa: wuzo0peTeHUsT IPEBHEHIINX BPEMEH U MEpUoja CTAaHOBJICHUS
WHIYCTpUAIbHON IUBUIM3alMK (OT pemecia K Manydaktype). [IpomblnuieHHbIN
u TexHudyeckuil nepeBoporT kKoHma XVIII — nawana XIX B. Kpynueimme
TEXHUYECKHUE JIOCTUKEHUS U BHEAPECHUE MAIIMHHOW TEXHUKU B MIPOMBIILICHHOCTD.
N300peTeHnss U TeXHUYECKHWE JOCTHXKeHuss XX B. umnpu mnepexome K XXI
MOCTUHAYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, WHXKEHEpHI, n300peTaTenu
YpanpCKOro peruoHa.

[IpakTuka: KOMaHAHAs Wrpa, LElb KOTOPOMl — OOBSACHATH CJIOBAa CBOUM
TOBapUIllaM 10 KOMaH e 0€3 UCIOIb30BaHUs OJJHOKOPEHHBIX CJIOB U JKECTOB.

2. YHuBepcajJbHbIE TEXHOJOTHYECKHUE MPOLECCHI:

2.1 IIpoexkmupoesanue u mooeauposanue (CAD/CAM)

Teopus: ucropusi  kommnbioTepHol  rpaduxku. OOsacTh  TPUMEHEHUS
00BEMHBIX TexHOJIOTHI. OCOOEHHOCTH ¥ BO3MOXHOCTH MPUMEHEHHS TPEXMEPHOTO
MOJICIUPOBAHUSI B COBPEMEHHOM MpOU3BOJCTBE. [IpenMyliecTBa UCHoOIb30BaHUs
neyaTHbiXx Mojened. [lpuHiun co3maHus U3AEAU MOCIOWHBIM J100aBJICHUEM

Marepuana. CpaBHEHHE aJJUTUBHOTO TMPOU3BOJCTBA C APYTMMH BUIAMU
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MIPOU3BOJCTBA. [Tonarne  00BEMHBIX  pemakTopoB. Buasl  00bEMHOTO
MozenupoBaHusi. O030p NOMYyJSPHBIX OOBEMHBIX PENAKTOPOB JUISl CO3AAHUS
U3J1eNni Ha Ipon3BoACTBE. [IoHATHE TPEXMEPHOTO MOIEIIUPOBAHMSL.

[IpakTrka: 3HAaKOMCTBO ¢ UHTep(EWCOM U PacHoJIO)KEHHUEM  OCHOBHBIX
MHCTPpyMEHTOB. CrnocoObl co3iaHusi 0ObEMHBIX JAETaleil ¢ MOMOIIBbI0 OCHOBHBIX
hopMO0Opa3yIOMIHMX OTIEPAITUH.

[Ipodeccuu, paccmarpuBaembie B paMmkax mpornecca: MHxenep, auzaiHep,
3D — mopenep.

2.2 llpomomunuposanue u a0oumusHvle MexHON02UU

Teopus: noHsTHE AJIUTUBHBIX TEXHOJOTUN W 00bEMHOMU reyaTu. [Ipunimmn
CO3JaHusl M3ACIUA NYTEM MOCIOHHOTO J00aBieHuss Marepuana. CpaBHEHHE
aJAUTUBHOIO IMPOU3BOJCTBA C APYTMMH BHAAMHU NpOU3BOACTBA. I[IpenmyinectBa
Y OTPaHUYCHHUS MTOCIIOMHOTO HapallluBaHUS.

[IpakTHka: co3anue TPEXMEPHOU MOJEIHN B CUCTEME ABTOMATU3UPOBAHHOTO
MPOEKTUPOBaHMS. BrIrpy3ka B nmporpammy NoAroToBKH rneyatu. HacTpolika cioés,
TONIMUHBL U noanepxkek. lloaroroBka daitma mns nedatu. Bwribop Marepuana
1o 3ajaye. 3amyck nedatu. [TloctobpaboTka.

[Ipodeccun, paccmarpuBaemble B paMKax IMpollecca: HHXKEHEpP, ONepaTop
CTaHKOB C YIIy.

2.3Mexanuka u IneKmpoHuKa

Teopusi: ¢hyHIaMeHTaNIbHBIE 3aKOHBI MeXaHUKH. OCHOBBI AJIEKTPOTEXHUKH.
[IpuHIIMTIBI  pabOTHl W CXEMOTEXHHWKA AaHAJOTOBBIX U ITU(PPOBBIX YCTPOMCTB.
OCHOBBI s13bIKa TPOTPAMMHUPOBaHUS. AHAIN3 JIEKTPUUECKUX LENEN MOCTOSHHOTO
U IEPEMEHHOr0 TOKa. AHanoroBas U uudpoBas cxemMoTexHuKa. W cToyHUKH
MATAHUS U IpeoOpazoBaTeu HaIPSKEHHUSL. [TpuHIMTIBI paboTHI
AIEKTPOMEXAaHUYECKUX TmpeoOpazoBareneil. (OCHOBbI aBTOMATHKU U TEOPUHU
aBTOMAaTHYECKOTO ynpasieHus. latuuku oOpaTHoit cBs3u. [IN]] — peryaupoBanue.

[IpakTuka: TPOEKTHPOBAHHE U OOBEMHOE  MOJCIMPOBAHUE  JETAJICH
MexaHu3ma. Pacu€r Harpy3ok u kuHeMarthueckux cxem. COopka u maiika

AJIEKTPOHHBIX CXE€M HAa MAKETHOM WJIM I€4aTHOW Iiare. Hanmvcanue, KOMIMISLMS
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Y OTJIaJIKa MPOIIMBKHU JII MUKPOKOHTpoJuiepa. Pacy€r u cOopka 3JIeKTpUYeCKuX
uene Ha MakeTHOM mate. Mcnonb3oBaHWEe  HM3MEPUTENbHBIX — MPUOOPOB
JUISl TUArHOCTUKM M OTJIAJKU cXeM. Pa3Boaka mpoCTOM MeYaTHOW IUIAThI B CUCTEME
aBTOMATHU3UPOBAHHOTO IIPOEKTUPOBAHMSL. [TonGop U MOJKIIFOUEHUE
VCIIOJTHUTEIIbHBIX MEXAaHU3MOB K CUCTEME ylpasieHus. Peanusanus anroputMoB
aBTOMATHYECKOTO YIIPABIICHUS B KOJIE MUKPOKOHTPOJLIEPA.

[Ipodeccuu: nHKEHEP — CXEMOTEXHUK, TEXHHUK IO DJIEKTPOHUKE.

2.4 Dnekmpomexnuxka u cxemomexHuka

Teopus: pyHnamenTanbHble 3aKkoHBI. Llenu MOCTOSIHHOTO | MEPEMEHHOIO
CUHYCOUJAIBHOTO TOKAa. MOIIHOCTB, COIPOTUBIICHHUE, PEAKTUBHBIE JJIEMEHTHI.
Pe3onancuble siBneHus. [IpuHumn padoTel MOIyTPOBOJHUKOBBIX MPpuOOpoB. PaboTa
TPaH3UCTOPA B KJIIOYEBBIX W JIUMHEHMHBIX pexknMax. Cxempl  yCUIMTENEH,
BBIIPSIMUTENEH, cTabunm3aropoB. Jlornueckue sieMeHThbl. [IpuHIMIBI pabOTHI
MHKPOKOHTpOJIIEpPOB. [loHATHME O moOpTax BBOJA — BBIBOJA, TauMepax, MIMHAX
JTAHHBIX.

[IpakTrKa: pacu€r MPOCTHIX U CIOKHBIX JIEKTpUUYECKUX Liene. COopka cxem
Ha MakeTHOM Iu1are. MsMepeHne HalpsHyKeHUs!, TOKA U CONPOTUBIICHUS C IIOMOILBIO
MyJabTUMETpA. [lOoCTpOEHME BONBT — aMIIEPHBIX XAPAKTEPUCTUK. MOHTaXK CXeM
C TOJIyITIPOBOAHUKOBBIMM KOMITOHEHTAMH HA MIEYATHOM IJIATE MJIM MAKETHOM ILIATe.
[Taiika xommoHeHTOB. IIpoBepka pabOTOCIIOCOOHOCTH  MOMYIPOBOIHUKOB
C MOMOUIBI0 MyJbTUMETpa. HacTpolika pekuMoB pabOThl yCHUIIMTENBHOTO KacKaa.
COopka u oTyIafgKa MpocThIX HUPPOBBIX cxeMm. Hammcanue mnporpaMMHOro Koja
JUIl MUKPOKOHTpoJuiepa. [IpommBka MUKPOKOHTPOJIIEPA U OTIAAKa MPOrPaMMBI.
Co3znanre nmpocToro yCTporucTBa ¢ HU(PPOBBIM YIIPABIECHUEM.

[Ipodeccun, paccmarpuBaeMble B paMKax MpoLEcca: MHKEHEP — AJIEKTPUK,
TEXHUK 10 PEMOHTY 3JIEKTPOHHOTO 000pYAOBaHMUS.

2.5 Humepnem eeweit (IoT)

Teopusi: koHuenuss MHTepHeTa Bemieil. ApXUTEKTypa CHUCTEM: KOHEUYHBIE
YCTPOMCTBA, MLUIIO3bI, oOOMauHas Iuiargopma. TuUIBI  MHUKPOKOHTPOJIJIEPOB

s MuatepHera Bemied. Buabl TaTYMKOB WM MCHOJHUTEIBHBIX MEXAHU3MOB.
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DHeproadexTuBHbIe pexxuMbl paboThl. becripoBoaubie uHTEpPEiichl. [IpoToKoIBI
nepeaaun AaHHbIX. [[pUHUMIBI KIMEHT — CEPBEPHOrO B3auMoaeucTBUS. OCHOBBI
kubepoe3onacHoctr a1t MHTepHeTa Bemel. Pois obmaunbix muatdopm B cOope,
XpaHeHUH W aHanu3e JaHHbIX. KoHIenuss TyMaHHbIX BbIYMCICHHH. [IpuHIMIBI
aHalvM3a JaHHBIX W NPEAUKTHUBHONW aHANMUTUKHU. Pa3paboTka MOJIb30BATEIbCKUX
uHTepEHCOB AJIT MOHUTOPUHTA U YIIPABIICHUS.

[IpakTuKa: NOAKIIOYEHHE JATYMKOB U UCIOJHUTEIBHBIX MEXaHU3MOB
K MHKpPOKOHTposuiepy. CuuThIBaHME JaHHBIX C CEHCOPOB U yNpaBJICHHE
yCTpOMCTBaMH 4Yepe3 BbIXOJHbIE MHUHBL. Co3JaHue MakeTa YMHOIO YCTPOMCTBA.
Hacrpoiika OecrpoBOJHOTO COEIMHEHHS Ha MUKpOKOHTposuiepe. [lyOnmkarus
JIAHHBIX OT JJaTYMKa B 00JIAKO MJIU Ha JIOKaIbHBIN Opokep mo npotokoiy. Co3anue
OpOCTOM mMaHenu JUisi BU3yalM3allud JaHHbIX. Perucrpamusi ycTpoiicTBa
Ha oOnayHoi matgpopme WMHrepHera Bemed. Hactpoiika npaBuii 00paOOTKH
BxoAsaumx AaHHbIX. Co3maHue mpocToro BeO — umHTepdeiica uam MOOUIBLHOIO
OPWIOKEHUS  JUIsl ~ OTOOpaKEHUS  TEJIEMETPUU U OTHPAaBKA  KOMAaH]
Ha yCTPOWCTBO.

[Ipodeccun, paccmarpuBaemble B pamkax Tmporuecca: umwkenep loT,
CTICIIHAITUCT 10 BCTPAUBAEMBIM CHCTEMaM.

2.6 Pazpabomka npunoscenuil u ed — unmepdgheiicos

Teopwus: ananu3 TpeOOBaHMM K IPUIIOKECHHIO WK BeO — nHTEepdeiicy. Beioop
aApPXUTEKTYpPhl W TEXHOJOTUYECKOTO  CTeKa. [IpWHIMIBI  TPOCKTHUPOBAHUS
MOJI30BATEILCKOTO UHTEPdEiica U MOJIb30BATEIBCKOTO OMbITa. OCHOBBI KIHEHT —
CEpPBEPHOTO B3aUMOJECUCTBUS. METObI TECTUPOBAHUS M OTIAIKUA MPOTPAMMHOTO
o0ecrniedeHusl. [TpunIATIEI pa3BEPTHIBAHUS ¥ COTIPOBOXKICHHSL.
[Ipaktuka: [IpoekTrpoBanue CTPYKTyphl U MakeToB wuHTepdeiica. Hacrtpoiika
cpensl paspaboTku. Hammcanwe mporpaMMHOTO KOAAa KIMEHTCKOW YacTH.
Pa3pabotka cepBepHO Joruku u 0a3bl JaHHBIX. WHTErpauusi ¢ BHEHTHUMU
ycTpoicTBamu u cepBucamu. OTiaaka | TECTHpOBaHHWE PabOTOCTIOCOOHOCTH.
Pa3BépThiBaHME TPUIOKEHUS Ha XOCTMHIEe WM  00JayHOM  matdopme.

ConpoBoxxacHHE 1 OOHOBJICHHE.
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[Ipodeccun, paccmaTpuBaeMble B paMKax Mpolecca: Be0 — pa3paboTHuK,
Ppa3paboTUMK MOOMIBHBIX TPUIIOKEHHI.

2.7 Bupmyanouasa u oon. peaarvrnocms (VR/AR)

Teopus: undopmanusi o Buaax BUPTyalibHOro oOopynoBanusi. Mcrtopus
MOSIBJICHUSI ¥ Pa3BUTHUS TeXHOJOTHH. [IpuHIMIIBI paboThl ¢ 000pyIOBaHUEM
U U3yYeHUE TEXHUYECKUX XapaKTePUCTHK. 3HAKOMCTBO C MHTepdeiicoM cpeisl
pa3paboTKu. [TapameTpsbl MO3ULIMOHUPOBAHUS 0OBEKTOB. [To3unus.
MacmrabupoBanue. Wutepdeiic pemakropa Joruku. Jlormueckwe —THITHI,
UX B3aUMOCBs3b. Jlornka mnepexonoB Mexay cueHamu. lIpe3eHTarusi UrpoBBIX
JIBIKKOB  cepbl  HCIONB30BaHUSA, Pa300p CHIBHBIX U CIa0BIX  CTOPOH
IPOrpaMMHOIr0 0O0ECTIeYeHH I, BO3MOKHOCTH MPUMEHEHHU S, HACTpoKa nHTepderica,
0a30BbI MHCTpYMEHTapui. M3ydueHne BO3MOXKHOCTHU JABUKKOB JJIsi BUPTYaJIbHOU
U JONOJHEHHON peanbHOCTH. M3yueHue uHTepdeiica nporpamMm sl padbOThI
c kogoM. IloHsTne nmepeMeHHON U 0A30BBIX KOHCTPYKIUH. V3ydeHHe CTPYKTYphI
nporpammbl. M3ydeHue MOHSTHI EpEeMEHHOM, orepaTopoB, 0a30BBIX OIEpaIui.
BBox — BbiBoA. Kak pa3zpabaTsiBaeTcsi IPOEKT AJI pa3IMuHbIX MIIAT(HOPM, OCHOBHbBIE
OTINYMS U chepbl MPUMEHEHUS.

[IpakTuka: HacTpoiika UM KaJIuOpOBKa  BUPTYaJIbHOTO  0OOpYAOBaHUS.
Co3naHve W MO3UMLMOHUPOBAHHE OOBEKTOB B ciieHe. [locTpoeHne Iormyeckux
CBS3EH W MEpPEeXoJ0B MEXAYy clieHamMu. BbIOOp HWrpoBOro JBMXKKA MO 3a7ady.
Hamnucanue nmpocToii mporpaMMbl ¢ IEPEMEHHBIMU U OTIEpaIIUSIMHU.

IIpodeccun, paccmarpuBaeMble B pamMkax mporecca: Pazpaborunk VR/AR
MIPUJIOKEHUH, TPOTPAMMUCT.

2.8 IIpomviunennasn pooomomexnuka

Teopus: cocraB po6ota. CHCTEMBbI KOOPJIUHAT U MPUHIUIBI pacyéTa MyTH.
B3aumoneiictBue  pobora ¢ obopymoBaHueM. Poiab  mporpamMMupyeMoro
JIOTUYECKOTO KOHTposiepa. TexHuueckoe 3peHHe U CIOoCOObl paclo3HaBaHUs

0o0bekToB. [IpaBuiia 6e3omacHoCTH TIpH padboTe ¢ poOOTOM.
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[IpakTuka: co3maHue TMPOCTOM MporpaMMmbl JBKeHUs. OOyueHue pobota
npoBojkoi. Hacrtpoiika noruku 1o coObITHIO Jatyuka. I[IporpamMmmupoBaHue
oxkujanus. Hactpoiika kamepsl. OOydeHHe MOMCKY 00BEKTa 110 IBETY WJIH METKE.

[Ipodeccun, paccMaTpuBaeMble B PaMKax npouecca: Oneparop
MPOMBIIIJIEHHOTO po00Ta, MPOTPAMMHUCT CUCTEM MPOMBIIIEHHOW aBTOMAaTH3alINH,
TEXHUK 10 CUCTEMAM TEXHHUYECKOIO 3PEHHS.

2.9 I'pagpuueckuit ouzaiin u anumayus

Teopust: ucropust rpaduyeckoro Au3aifHa OT NEPBBIX TEUATHBIX H3JAHUHN
JI0  COBPEMEHHBIX  IU(MPOBBIX  HUHCTpYMEHTOB. (OOJacTH  MPUMEHEHUS.
[TpeumymiectBa nudposoro nuzaitHa. BekTopHas u pactpoBas rpaduka. Buis
anumanuu. [lonynspusie nporpamMmmbsl. @opmatsl (aiinoB. OCHOBBI KOMIO3UIUU.
Tunorpaduka.

[IpakTuka: co3gaHe MaKEeTOB B BEKTOPHOM U PACTPOBOM PEHAKTOPAX.
Apnanrarus au3aiiHa noa pasHble ¢gopmathl. Co3maHue MNPOCTON aHMMAalUU
C UCTIOJIb30BAaHUEM KJIIOYEBBIX KaapoB. Ilonbop 1BeToBOl ramMmbl M HIPUQTOB.
[TocTpoeHne KOMIIO3MIIMM C YYETOM HepapXud, OanaHca | pUTMA. ODKCIOPT
B HYXHBIN (popmar.

[Ipodeccun, paccmarpuBaemMble B paMKax  Ipoliecca: rpaduueckuii
Iu3aiiHep, Au3aiHep noaurpaduu, CrelruagIucT N0 BU3yalbHOMY KOHTEHTY.

3. Iloozomoexa u 3auyuma peuieHus

[IpakThka: MOATOTOBKA MpE3eHTAlMH TOTOBOM mNpoxykuuu. lIpezentanus
pe3yJIbTaTOB U PEKOMEHIAlluU 10 onTUMHU3auuu. OOpaTHas CBS3b.

4. Keiic — uemnuonam

[IpakTrKa: UTOrOBBIA KOHTPOJb B (hOpME KeilC — UeMIHOHATa, 3al1Ta Keiica.
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1.3.10 JIabopaTopusi COBpeMeHHbIX KOHCTPYKIMOHHBIX

MaTEpHUAJIOB " HAHOTEXHOJIOTHH

Y4eOHbIi (TeMaTHIeCKHUi) TU1aH

Tabnuna 10
N KonuyecTBo yacos ®opMBI
wn Ha3panue keiica, TeMbl arrecranuu/
Bcero |Teopus | [IpakTuka KOHTpOIA
1. | Beoanblii pa3zed 4 1 3
YcrHblit onpoc,
11 Beoanoe 3ansatue. Muctpykrax o Th. 2 1 1 BXO/JHAas
" | becena «4T0 3HAUUT OBITH YECTHBIM?» JMAarHOCTHKA
(TectupoBaHue)
Hcropus TeXHUUECKUX N300peTeHuil.
IIpakTrueckas
1.2 | HocTuKeHUsl ypaabCKUX KOHCTPYKTOPOB. 2 0 2 6
Wrpa Ha koMaH1000pa3oBaHue pabota
9% YHuBepcajabHble TEXHOJIOTHYECKHE 134 4 92
npouecchl
YcTHBIN ompoc,
2.1 | MarepuasioBeieHuE 18 6 12 MpaKkTU4YecKas
pabora
YcTHbli onpoc,
2.2 | Metoapl aHanu3a MaTepuaioB 20 4 16 IIpaKTHYECKas
pabora
YcTHbIi onpoc,
2.3 | Hanomarepuaiibl 1 HAHOTEXHOJIOTUU 24 12 12 MIPaKTHYECKAst
pabota
YcTHBIH onpoc,
IIpaKTHYECKast
2.4 | KOoHCTpyKLIMOHHBIE MaTepUaIIbl 16 4 12 paborTa.
IIpomexyTOUHBIN
KOHTPOJIb
2.5 | AnUTHBHBIE TEXHOJIOTUU 20 6 14 Hpaxriricckas
paborta
YcTHBIN ompoc,
2.6 | YMHBIE MaTepHabl 20 6 14 IIPaKTHYECKAst
pabota
YcTHBIH onpoc,
2.7 | Okonmoruueckas 6€30MacHOCTb 16 4 12 IIpaKTU4ecKast
paborta
YcTHBIN ompoc,
MpaKTH4ecKast
3. | loaroTroBka u 3aUIMTa pelieHus 2 0 2 paGota
Nrorosslit
KOHTPOJIb
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IIpaxkTueckas

Keiic —yemnuonar 4 0 4
paborta

Bcero: 144 43 101

* Habop yHusepcanibubix mexHoN02UYecKUX npoyeccos onpedensemcs UHOUSUOYAIbHO MO0 peudenue

Kaoic0o2o  Kelica U MOJICEm  8apbUupOB8AmMbCsl 6 3a6UCUMOCIU  OM OMPACAY, MEMAMUKU U CIONCHOCMU  Kelicd.
B 3asucumocmu  om nocmaenennoni  3adauu  u3 obwe2o0 nepeyns npoyeccos (cbop u obpabomka npoo,
MUKDOCKONUYECKUL AHANU3, AHAU3 PUIULECKUX C8OUICME, XumMudecKull anaus, kapmozpagus u I HC — mexunonozuu,
MOOenuposanue 2eoN0cUHecKUx npoyeccos, paboma c KepHamu U paspe3amu, OYeHKAd IKON02UHEeCKUX PUCKOB)
svlOUpaiomcs me, Komopwie Haubonee NOIHO NO3GOJAIOM PACKPLIMG NPOOIEMAMUKY U HAUMU ONMUMALLHOE

peuterue.

Conepxkanue y4eOHOro mjiaHa

1. BBoanbIii pa3aed

1.1 Beoonoe 3anamue. Hncmpykmasc no Th. beceoa « Ymo 3nauum ovimo
yecmHovim?)

Teopusa:  uHcTpykTaxk 1o Tb,  oOcyxneHue  JAOpPOKHOM  KapThl
C 3aIJIAaHUPOBAHHBIMU KOHKypcaMu, MpopaboTKa HJeH, TaHbl Ha YYEOHBIM TO[I,
AHTUKOPPYILUHUOHHOE POCBEILICHUE.

[IpakTrka: BBITOTHEHHUE 3aIaHUM BXOJITHOW THArHOCTHUKH.

1.2 Hcmopusa mexunuueckux uzoopemenuii. /locmudicenus ypaibCKux
Koncmpykmopos. Hzpa na komanoooopaszosanue

Teopusi: n300peTeHMsT JPEBHEUIMX BpPEMEH U MEpHOJia CTAHOBJICHUS
VHIYCTPUAIBHOM LMBWIN3AaLUU. [IpOMBINIJICHHBI W TEXHUYECKUU IEPEBOPOT
koHna XVIII — mnavama XIX B. Kpynseimme TeXHHUECKHE HOOCTHXKEHUS
U BHEJpEHUE  MAIIMHHOW  TEXHUKA B MPOMBINIIEHHOCTh.  M300peTenus
Y TEXHUYECKUE NOCTHXKEHUS XX B. U IpH 1epexoie K XXI noctuHaycTpuaibHOMY
BEKYy Ha UX OCHOBE. YUEHbIC, HHKECHEPHI, N300peTaTeu Y pabCKOTO peruoHa.

[IpakTuka: KOMaHAHAs Wrpa, Lelb KOTOPOM — OOBSACHATH CJIOBA CBOUM
TOBapHIllaM 1O KoMaHie 0€3 UCIOIb30BaHUs OJJHOKOPEHHBIX CJIOB U JKECTOB.

2. YHUBepCcaJIbHbIE€ TEXHOJIOTHYECKHE MPOLECChI:

2.1 Mamepuanoeeoenue

Teopus: aTOMHO — MOJIEKYJISIPHOE CTPOCHUE TEJ, TUMBl KPUCTAIIIUYECKUX

peméTok, AedeKThl KPUCTALIMYECKONW CTPYKTYpbhl, (a30Bble JHMAarpaMmbl
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COCTOSIHUM, MEXAHWYECKHE CBOMCTBA MATEPHUAIOB, MEXAaHHU3Mbl pa3PYIICHHUS,
nedeKkTbl MaTepuanoB, KPUTEPUU pa3pyllIeHUs, YIriepoAHble HaHOTPYOKH:
CTPYKTYpa, YHUKAIIbHbIE CBOMCTBA, IPUMEHCHUE B APMUPOBAHUN KOMITO3UTOB.

[IpakTuka: co3ganue BUPTyaJbHBIX 3D — Mozeneil KpUCTAIIMYECKHUX
pem€ToK; aHanu3 (a3oBBIX JUArpaMM; MPOBEJECHUE TECTOB Ha KOPPO3HIO;
WCIIBITAHUE HA TTPOYHOCTh; UCTIBITAHUE HA U3HOCOCTOMKOCTD; pa3paboTKa uepTexen
koHCTpyKIui B CAD ¢ ykazaHHeM 30H KOHIIEHTPALMU HAMIPSKEHUM.

[Ipodeccun, paccmaTpuBaemble B paMKax  Ipolecca: MHXKEHEp  —
MaTepUaJIOBE]l, HAHOTEXHOJIOT, IPOEKTUPOBIIUK KOHCTPYKIUH.

2.2 MemooOwl ananuza mamepuanos

Teopus: knaccupukanuss ¥ BO3MOXHOCTH METOJOB aHalIU3a MaTepUasoB.
Mertamnorpadusi. dusmyeckue NPUHIHUIBI  ONTHYECKOW,  OIMYKHETOJIBHOM
ONTUYECKOM, CKAaHUPYIOWIEH DJIEKTPOHHOW, NPOCBEYMBAIOIMIEN AIEKTPOHHON
M aTOMHO —  CWIOBOW  MHUKPOCKONMH. PEHTreHOCTpYKTYpHBIM  aHaIM3.
CnekTpocKoIus.

[IpakTuka: wu3y4yeHue CTPOEHHs MeTauia Ha Mukpouupax. Pabota
C ONTUYECKUM MUKPOCKOIOM. AHAJIN3 U300paKeHUN CKaHUPYIOIIEH 3JIEKTPOHHOM
Mukpockonuu. PacmmdpoBka pentreHorpamm. IIpoBenaeHue CHEKTPOCKOMUU
oOpasua. Pacuér KoHIIeHTpallK BEIIeCTBa.

[Ipodeccun, paccmatpuBaemMbie B paMKax  Ipoliecca: Metayiorpad,
MUKPOCKOITUCT, JJA0OPAHT XUMUYECKOT'O aHAIN3a

2.3 Hanomamepuanbl u HAaHOMEXHONOZUU

Teopus: cuHTE3 HAHOMOPOMIKOB. MeToabl cuHTe3a. DakTOpPhI, BIUSAIOIINE
Ha pa3Mep U GpopMy HaHOYACTHI[. MeETOAbl MOJYy4YEHUSI HAHOCTPYKTYPHBIX
MOKPBITUA W TEXHOJOTMH  HaHeceHus.  lIpuMeHeHWe  HaHOMaTepualioB
B MPOMBIILICHHOCTH.

[IpakTuka: mnosydeHue HaHoyacTull cepeOpa. HalOmrogeHue 3a 1BeTOM,
W3MEpPEHUE IUIa3MEHHOr0 pe3oHaHca. [losydeHne MarHUTHOM  KHUJIKOCTH.
[TomyyeHre HAHOCTPYKTYPHBIX TMOKPBITHI. ODJIEKTPOXUMUYECKOE TMOJy4YEHHE

30JIOTBIX HAHOOOOJIOYEK. HpOBeI[eHI/Ie dHaJIn3a HAaHOMAaTCPHaAJIOB.
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[Ipodeccuu, paccmaTprBaeMble B paMKax MpOLECcca: CIEHUATUCT M0 CUHTE3Y
HaHOIIOPOILIKOB, HMH)XEHEP HAHOCTPYKTYPHBIX  IOKPBITUW, HCCIEAOBATEIb
HAaHOMATEPHUAJIOB

2.4 Koncmpykuuonnvie mamepuaisl

Teopus: metanmnmnyeckue criaBbl. Tepmudeckas oopadbotka. Kimaccuduxarms
BOJIOKOH, CIIOCOOBI MOJIyYEHUS U XapaKTepUCTUKU. KOMIO3UIIMOHHBIE MaTepHUabl.
[IpaBuiio cMeceil 1 pacuéra MOAYJIsl YIIPYTrOCTH U IPOYHOCTH KOMITO3UTA.

[IpakTrKa: COEIMHEHHE METAINIMYECKUX 00pa3L0B CBAPOYHBIM MATEPUATIOM.
Pacuér onTUManbHOTO COOTHOIIEHUS KOMIIOHEHTOB IOJIUMEPHBIX CMECEH.
Pemenue 3amay Ha npaBwio cmeced. M3rotoBnenue oOpasima KOMIO3uTa
Y UCIIBITAHUE Ha U3THUO.

[Ipodeccun, paccmarpuBaemble B paMKax  Ipoliecca: UHXKEHEp  —
KOMIO3UTYUK, IOJTUMEPHBIN TEXHOJIOT.

2.5 Aooumuenvie mexnonozuu

Teopus: TeXHONOrMU TMOCHOWHOTO cuHTe3a. OO6macTh NpPUMEHEHUS
TpéxmepHoN meyaTu. [IpuHIMO paOOThI: CIHAMCHHI, TeHepalus YHpaBIISIIOLIETO
KOJla, YCTPOMCTBO MPUHTEPOB. Marepuansl s aJAUTUBHOIO IPOU3BOJCTBA,
WX CBOMCTBA M KPUTEPUHU KaueCTBa.

[IpakTuka: BBIOOP TEXHOJIOTMM TMOJ TEXHUYECKOe 3agaHue. Pabora
C TpEXMEpPHBIM MpUHTEPOM. OrpeneneHne KadyecTBa aJAUTUBHBIX MaTEpHUasoB.
Odopmienue npe3eHTalMU UJEH TMPUMEHEHUS aJJUTUBHBIX TEXHOJOTHM U e
3allnTA.

[Ipodeccun, paccMaTpuBaeMbIe B paMKax polriecca: TEXHOJIOT
0 MaTepuaaM Jyisi TpEXMEPHOU MevaTu, ornepaTop TpEXMEPHOTo MPUHTEPa

2.6 Ymnvie mamepuanot

Teopusi:  TBE302JEKTPUUECKUE  MaTepuasibl.  TepMOUYyBCTBUTEIbHBIE
Matepuasibl. DoToMexaHMUEeCKHE MaTepuaibl. JEKTPOAKTUBHBIC TMOJIUMEPHI.
MarsaeTo peosioruuecKue KUIKoCTH. MaTepuaiibl ¢ mamMsThio (POPMBI.

[IpakTuka: aHaIN3 MbE30AIEKTPUUECKUX JIeMEHTOB. CUHTE3 THOPUIHBIX

HaHnouactuil. [Tomydenue ¢poToxpoMHoro 30:s. Pemenne 3agau
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0 3JIEKTPOAKTUBHBIM MoMMepaM. HaHOKOHCTpyHpOBaHME MAarHUTHBIX
MatepuanioB. O0paboTka MeTayia Jyisl co3aanus g dexra naMsTi GOpPMbI.

[Ipodeccun, paccMaTpUBaeMble B paMKax polecca: TEXHOJIOT
0 MPOU3BOJICTBY YMHBIX MaTepUaiOB, KOHTPOJIEP KauecTBa YMHBIX MaT€pPUAIOB.

2.7 DKonozuueckasn dezonacHocmsp

Teopusi: nepepaboTKa MIACTUKOB. Y TWIM3ALUS AJIEKTPOHHBIX KOMIIOHEHTOB.
BropuuHoe ucrnosib3oBaHne MaTEpPUAIOB.

[IpakTuka: paboTa Ha yCTaHOBKE IO mepepadboTke oTxojoB. OmpeneneHue
TOKCUYHBIX METa/NIoB B 0Opasie. OlleHKa 3KOJIOTMYECKUX PHUCKOB MPHU BBIOOpE
TEXHOJIOTUM yTWiIM3aluu. PazpaboTka apryMeHTUPOBAHHOW MO3UIIMU IO BHIOOPY
MeTo/1a nepepadboTKu. Perenue keiica o BTOPUYHOMY HUCIIOIb30BaHUIO MaTEpHAIa.

[Ipodeccun, paccMaTpuBaeMbIe B paMKax IpOILIECCa: CIEIUATUCT
10 nepepadoTKe OTXO0JI0B, IKOJIOT — AHATTUTHK.

3. IloaroroBka u 3a1MTAa pelieHUs

[IpakTrka: MOATOTOBKA MPE3CHTAIIMM TOTOBOM mpoxykiuu. IIpesenrtanus
pe3yNbTaTOB U PEKOMEHJAIIMU IO ONITUMHU3AIMU aBToMaTu3auuu. O0paTHast CBS3b.

4. Keiic — yeMnmuoHat

[IpakTrKa: UTOrOBBIA KOHTPOJb B (hOpME KeilC — UeMIHOHATa, 3al1Ta Keica.

1.3.11 JlabopaTtopusi poOOTOTEXHUKH,
MEXAaTPOHUKHU U ABTOMATHU3ALNHU MPOLECCOB

VY4eOHblll (TEeMaTUUECKUI) TUIaH

Tabmumna 11

KoaunuecTBo yacos

Ne . ®opmbI aTTecTanuu/
Ha3zBanue keiica, TeMbI

n/n KOHTPOJIA
IIpakr
Bcero |Teopus
HKa
1. | BBoanslii pa3zaea 4 1 3
YcTHBII onpoc
BBonnoe 3ansatue. MacTpykTaxk o Th. poc,
1.1 2 1 1 BXOJIHAs TMAarHOCTUKA
Becena «Uto 3HAUUT OBITH YECTHBIM?)»
(TectupoBaHue)
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HcTopust TeXHUUECKUX N300pETEHU.
1.2 | JocTmxeHus ypaabCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTrueckas pabota
Wrpa Ha koMang000pa3oBaHue
9% YHuBepcaibHble TEXHOJIOTHYECKHE 126 44 82
Npouecchbl
21 CoOopka u HacTpoHKa 20 6 14 YcrHblii onpoc,
" | poOOTOTEXHUYECKUX YCTPOUCTB mpakTU4eckasi pabora
29 [IporpammupoBanue 10 4 6 YcrtHblit onpoc,
MUKPOKOHTPOJLIEPOB npakTuyeckas padora
2.3 | ABTOomMaTu3alus MpoieccoB 18 4 14 ¥ CTHIi onpoc,
npakTuyeckas padora
YcrHblii onpoc,
2.4 | MexaTpoHHKA U JJIEKTPOHHUKA 16 4 12 fipaxtirieckas pa60uTa.
[IpoMexyTOUHBII
KOHTPOJIb
2.5 idgl);[s:gf I/(I)HB;EZE;;EG_ fretath 20 10 10 [IpakTrueckas pabora
2.6 | 2D — monenupoBaHUe U JIa3epHasl pe3Ka 12 4 8 ¥ CTHii onpoc,
pakTH4eckas pabora
27 VcKycCTBEHHBIM MHTEIIEKT U MAIIMHHOE 10 4 6 YcTHBIN ompoc,
o0yueHue npaKkTHYecKas padboTa
)3 Wnrepuer Beweit (IoT) 10 4 6 YcTHBIN onpoc,
) pakTH4eckasi pabora
29 Kubepb6e30macHOCTh MpH yIpaBIeHUN 10 4 6 YcTHBIN ompoc,
"~ | pob6OTH3HPOBAHHBIMU MPOIIECCAMU pakTHieckas pabora
YcTHBIN onpoc,
3. | lloaroToBka u 3amuTa penienus 10 0 10 npakThdecKas pabora
W TOroBbe1ii KOHTPOJIb
4. | Keiic — yveMnuoHar 4 0 4 3ammura keiica
Bcero: 144 45 99

* Habop ynueepcanbubix mexHoN02UYeCKUX Npoyeccos Onpedensiemcs UHOUSUOYATbHO NOO peudenue

Kaac0020 Keuca u Modcem 6apbUposamvpCs 6 3a8UCUMOCIU  OM OMPACAU, MEeMAMUKY U CLONCHOCMU  Kelicd.
B 3asucumocmu  om nocmagnennoii  3a0ayu  u3 obwjeco nepeyHs npoyeccog (cobop u obpabomxa npoo,
MUKDOCKONUYECKUL AHANU3, AHAIU3 PUBUYECKUX CBOUCE, XumudecKull ananus, kapmoepapus u I'HC — mexnonocuu,
MOOENUPOBanUe 2e0NI02UHECKUX NpoYeccos, paboma ¢ KepHamu U pa3pe3amu, OYeHKAd IKOL0SUHECKUX PUCKOS)
sblOUpaiomcest me, Komopwvie Hauboiee NOIHO NO3GOJSIOM PACKPLIMG NPOOIEMAMUKY U HAUMU ONMUMALbHOE

peutenrue.

Copepxanue y4e0HOro 1jiaHa
1. BBoanblii pa3zae
1.1 Beoonoe 3anamue. Hncmpykmasic no Th. beceoa « Hmo 3nauum ovimo

yecmuovim?)
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Teopus:  uHCcTpykTaxk 1o Th,  o0CyXlIeHHe  JOpPOXKHOM  KapThbl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HeH, MJIaHbl Ha y4eOHBIN TO/,
AHTUKOPPYILMOHHOE IIPOCBELICHUE.

[IpakTuka: BBIOJIHEHUE 33/IaHUI BXOTHOW TUArHOCTUKH.

1.2 Hcmopusa mexnuueckux uzoopemenuil. /locmusicenusn ypanabCKux
Koncmpykmopoes. Hepa na komanoooopaszosanue

Teopusa: wuzo0peTeHUss IPEBHEHIIMX BpPEMEH U Mepuoja CTaHOBJICHUS
WHIYCTpUAIbHON IUBHUIM3aLMK (OT pemecia K MaHydaktype). [IpomblnuieHHbIN
n TexHudeckui nepeBopor koHna XVIII — nawana XIX B. Kpynneimmue
TEXHUYECKHUE IOCTUKEHUS U BHEAPEHUE MAIIMHHOW TEXHUKU B MIPOMBIILICHHOCTb.
N300peTeHusi U TEXHUYECKHME JOCTMXKeHuss XX B. unpu mnepexoae K XXI
MOCTUHAYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, MHXKEHEpHI, n300peTaTeiu
YpanpCKOro peruoHa.

[IpakTrka: KOMaHAHas Wrpa, LEJdb KOTOPOl — OOBACHATH CIOBA CBOUM
TOBapHIIaM 10 KOMaH/Ie 6€3 UCI0JIb30BaHUS OJITHOKOPEHHBIX CJIOB U KECTOB

2. YHUBepca/ibHbIEe TEXHOJOTHYECKHEe MPOLECChI:

2.1 Coopxa u nacmpoiika po60omomexHu4ecKux ycmpoiicme

Teopus: cocTaB KOHCTPYKTOpA: THUIBI AETalel, Ha3HAYEHWE KOHTPOJUIEpa.
Tunsl maccu. Bnusiaue konéc. Mexannueckue nepenadn. Pacuér nepegaTouyHoro
otHomeHusi. [lpuHnun paboOThI CEHCOPOB: TAaKTWIbHBIN, YIBTPa3ByKOBOM,
ONTHUYECKHUI, THPOCKOIL.

[IpakTuka: cOopka 0a30BOM TEJNEKKH 110 CXeMe. YCTaHOBKa KOJEC
U PETyJIMPOBKA BBICOTHI oceil. COOpKa BYXCTYIEHYATOTO PeAyKTOpa. Y CTaHOBKA
TaKTUJIBHOTO JlaT4YMKa Ha 0aMIep | MporpaMMUpOBaHUE peakiuu. MOHTax
yJIBTPA3BYKOBOTO JaTYyMKa W KAIUOPOBKA JAJBHOCTH. YCTaHOBKA ONTHYECKOTO
CeHCopa M KanuOpoBKa mMoja 4YEPHYIO M OENyl0 JIMHHMIO. YCTaHOBKA THMPOCKOIIA,
CUUTHIBAHUE YIJIOB, TPOTPAMMUPOBAHUE YECPKAHUS Kypca.

[Ipodeccun, paccmarpuBaemple B paMKax  MpoIlecca: MHXKEHEep — —

MCXAaTPOHHUK, TCXHUK 110 CCHCOPHBIM CUCTEMAM.
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2.2 Ilpozpammuposanue MUKpOKOHmMpPOJ1€po8

Teopus: apxurextypa miar@opmpl. OyHKIUKA THUIUATU3ALKWKA 1 OCHOBHOTO
nukna. Tunbel nanHbix. Omnepatopbl. KomMmentapuu. Jlornueckue ypoOBHHU.
[ToarsiruBatouye pe3ucTopsl. [Ipede3r KOHTaKTOB U CIIOCOOBI €r0 YCTPAHEHHUS.

[IpakTika: ycTaHOBKa cpeabl pa3pabOTKH, MOJIKIIOYCHHE IUIaThl, BBHIOOD
nopra. Co3agaHue NEPBOM MPOrpaMMbl MHUTAHUS CBETOJMOJOM, BBIBOJ JAHHBIX
B TOcCienoBaTenbHbli mopT. Kommwmsinus, 3arpyska, otianka. I[logkirodueHue
KHOIIKH U pelie, HallMCaHne Kojaa ¢ GuiIbTpaluen apedesra, yrpaBiieHHe Harpy3KOu.

[Ipodeccun, paccMaTpuBaeMble B paMKax IpOILIECCa: CIEIUATNCT
110 BCTPAWBAEMBbIM CHCTEMAM, HHKEHEP — CXEMOTEXHUK

2.3 Aemomamu3zayusn npoyeccos

Teopust: mpuHuun asaioro — uudposoro npeoOpazoBaHus. [IpoTOKOIBI
nepenaun AaHHbIX. [I[pyUHIMOBL pabOTHl pa3IMYHBIX JATYUKOB: YJIBTPA3BYKOBBIX,
MH(pPaAKpPACHBIX, MUPOIIEKTPUYECKHUX, LIBETOBBIX, I'a30BbIX, 3BYKOBBIX, JATUYUKOB
XoJwa.

[IpakTrKa: MOAKIIOYEHHE JATUYMKOB, YCTAaHOBKA OMOJIMOTEK, CUMTHIBAHUE
noka3zaHui. Peanuzanus noruku onosemieHus. Hanucanue ¢yHkunii usmepenus,
bunbpTparms BBIOPOCOB, TECTUPOBAHUE Ha pa3HbIX Marepuraax.
[IporpammupoBaHle peakuuu Ha ABUKEHUE, KaTMOPOBKAa YYBCTBUTEIBHOCTH.
KanubpoBka noJ1 sTajloHHbIE 11BETA, U3MEpEeHUE OcBeEHHOCTH. [IporpeB nartunka,
CUMTBIBAHME AHAJIOTOBOTO CHTHANa, pacyET yCIOBHOW KOHIIEHTpauuu. Hactpoiika
nopora cpalaThIBaHUsI 3ByKOBOro jnaTdyvka. CUMTHIBAHHME aHAJIOTOBBIX CUTHAJIOB
C MOTEHIIMOMEeTpa U (poTope3nucropa, KaauOpoBKa, Buzyanuzanus. CyUTbIBaHUE
TOKa, pacu€T NOTPeOIsIEMON MOLITHOCTH HATPY3KH.

[Ipodeccun, paccMaTpUBaeMbIe B pamMKax nporuecca: ClenHaIucT
10 BCTPAUBAEMBIM CHCTEMAaM, MH)KEHEP — CXEMOTEXHHUK.

2.4Mexamponuka u 31eKmpoHuKa

Teopusi: PWM — curnan ynpasieHus, OrpaHUYEHUE YIJIOB, IUIABHBIE
nepexonsl, kanuoposka. [IIMM — perynupoBanue, IpailBepbl MOTOPOB, 3aIlUTa

ot oobparnoro DJIC, mnaBHbIN pa3roH. PexuMsl maroB, pacy€T maroB Ha 000pOT,
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MUKpoiaroBoe yrpasienue. Konnenmus State Machine, dopmyna [TU]], Biusiaue
K03 dULIHEHTOB.

[Ipaktuka: moxkmouenne SG90/MGI996R, mnporpamMmupoBaHuEe YIIJIOB
MOBOPOTa, peanu3anus (yHKUMU TUIABHOTO JBWXKeHUs. [lonkitodyeHne MoTop —
peaykTopa, mporpammupoBanue analogWrite, peanuzanus ajaropurma IJIaBHOTO
n3menenus ckopoctu. [loaxmouenue 28BYJ — 48, pabota ¢ bubiuorekoit Stepper,
NO3UIIMOHUPOBAHUE HA 3aJaHHbld yroj. Peanuzanusi aBToMaTta MJii CHUCTEMBbI
ynpasneHusi, ynpoménueii [IWJ] s yaepxanuss mapamerpa, moadop
K03 bUIIHEHTOB.

2.5 Mooenupoeanue, 3D — neuamov u npomomunuposanue

Teopusi: TEXHOJIOTUSI MOCTONHOTO HAIUIABJICHUS, MaTepUalbl sl TIeYaTH.
HuTepdeiic cucteMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS: CO3/IaHHUE ICKU30B,
reomerpudeckre orpaHuueHusi. Cosnanve OOBEMHBIX TET BbIJABIMBAHUEM.
KOHCTpyKTUBHBIE 37IEMEHTHI: OTBEPCTUSL, PacKu, CKpyTieHUus.. MaccuBbl 0OBHEKTOB.
Tena Bpamenusi, kuHemaruueckas onepanusa. JlokymeHT «COopkay: THIIbI
conpspkeHui. [TporpaMma moJAIrOTOBKM MEeYaTH: OPUEHTALIMS MOJICNIH, BBICOTA CIIOS,
3amojgHeHue, nojdepkku.  KammOpoBka  croma, 3arpy3ka  maTepuana,
TeMIepaTypHbIE PEKUMBI. 3a30PHbI JJIs1 TOJABUKHBIX coenuHeHuil. [IpoekTupoBanue
KOPITYCOB.

[IpakTuka: co3gaHue MPOCTHIX JeTajieil, HKCImopT B dopMar mjig TeyaTH.
[TocTpoeHue KOHTypa C OTpAaHUUYCHUSIMHU, TIOJIHOE€ OMNpEACICHUE ACKH3a.
MonaenupoBanue KpOHILTENHA C OTBEPCTUSIMU, p€6pamu KECTKOCTHU
u ckpyrieHusimu. Co3llaHhe pelETKu C MOMOIIBI0 MaccuBa. MojenupoBaHue
IeCTepHU METOJIOM BpaiieHus. COopka Kopmyca C KpPBIIIKOH, MPOBEpPKa 3a30pOB.
NmMnopt Mozaenu B OporpamMMy MNOATOTOBKHM I€YaTH, CO3JIaHUE YIPABISIOLIETO
KOJla, aHaJn3 BpemeHu mnedatu. KamuOpoBka cToyia, TeCTOBas medaTh KyOWKa,
u3MepeHue TouHocTu. Iledyath Hepa30OpHOTo MIapHUpA, MIPOBEPKa MOABUKHOCTH.
MonenupoBanue kopiryca st Arduino ¢ KperjieHusIMu.

IIpodeccun, paccMarpuBaeMble B paMKax  Ipollecca: MHXKEHEp  —

KOHCTPYKTOP
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(CAD — monenupoBaHue), TEXHOJIOT Mo Marepuanam ais 3D — neyaTtu, oneparop
3D — npuHTepa.

2.6 2D — mooenupoeanue u nazepuasn pe3xa

Teopus: npuHIUI pabOTHI JazepHOro obopynoBanus. OTaM4Me pacTpoBOM
TPaBUPOBKU OT BeKTOpHOU pe3ku. dopmarter (aiinos. TexHuka 0€30MaCHOCTH.
Paborta ¢ y3namu u cruiailHaMu, 3aMKHYThIE U PA30MKHYThIE KOHTYPBI, Tp€OOBaHUS
K YUCTOTE BekTopa. [eomeTpuueckue MpuBs3ku U pasmepsl. Kepd wu pacuér
IIMPHUHBI Ma3a ¢ YYETOM TOJIIMHBI MaTtepuana. JKusble neti. BausHue ckopoctu
¥ MOIIIHOCTH Ha pe3yiibTaT. DokycupoBKa yda. Martepuaibl s 00pabOTKH.

[IpakThka: ycTaHOBKAa M HACTpPOMKa MPOrpaMMbl JJIsi BEKTOPHON TpauKH.
Coznanue mnpocTblXx reoMerpudeckux @uryp. OTpHCOBKa CII0KHOTO CHIIydTa
10 PaCTPOBOMY H300paKEHUIO, PEAAKTUPOBAHUE Y3JIOB, CIJIaKUBAHUE JIMHUM.
[ToarotoBka u 3kcnopt (aitia. BeryepunBanue eTand ¢ TOYHBIMH pa3MEpaMu,
IIPOCTABIICHUE pa3MEpOB, COXpaHeHUEe B popmaTe g JA3epHOM PE3KU.
MopnenupoBaHue TECTOBOM IIIACTUHBI C IIA3aMM  Pa3HOM I[IMPUHBI, PACUYET
KOMITICHCAIIUM, MMOArOTOBKA MakeTa Jijisl MpoBepku nocaaku. KamnOpoBka craHka.
Pe3ka TecTOBBIX KBaJIpaTOB C Pa3HbIMM HAaCTPOWKaMH, CPaBHEHUE KadyecTBa Kpas.
['paBHpOBKa TEKCTA U JIOTOTHUIIA.

[Ipodeccuu, paccmarpuBaeMbie B paMKax IMpoliecca: HHKEHep — Ja3eplluK,
TEXHUK I10 JIA3EPHBIM TEXHOJIOTHSIM.

2.7 Hckyccmeennwlit unmeslieKm u MauuHHoe 00yueHue

Teopus: 3arpy3ka JaHHBIX B cpeay pa3paOOTKH, NEpBUYHBIA aHaJM3.
Pa3nenenne Ha MpU3HAKHU U LEJIEBYIO NepeMeHHY 0. TUMbl 3aa4: KiaacCupUKaus
u perpeccusi. O030p Mojeneld mMamuHHOTO oOydeHus. Hopmanuzainus JaHHBIX.
MeTtpukn OLIEHKH KauecTBa MOJEIEH.

[IpakTuka: onpeneneHye TUMA 3aJadd, NPU3HAKOB U LIENIEBOM KOJOHKH.
Boibop nByx mopeneit mojn 3amady. Co3paHue Kapkaca MporpamMMbl: UMIOPT
OubIMOTEK, 3arpy3Ka JaHHBIX, pa3/iejeHle Ha 00yUalolylo U TECTOBYIO BHIOOPKH,
oOydeHre MOJeNH, MNpelcKazaHue, pacy€éT METPUKH. 3alycK C 3arIylIKaMu.

JloGaBnienue nepBoit Mojaenu, o0ydenue, pacy€T MmeTpuku. KonupoBanue madioHa
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JUTsl BTOPOM MOJIEJIN, CPABHEHUE PE3YIbTATOB, BEIOOD JTyuleit moaenu. JlobaBienue
HOpMaJu3allik, CpaBHEHUE pe3yJbrara. l3mMeHeHne napaMeTpoB MOJEIH,
¢ukcanus  QuHampHOrO  pe3yabTata. l[locTpoeHme rpaduka  peaybHBIX
Y MIPEJCKA3aHHBIX 3HAYCHUI. 3alIUTa POEKTa IPYIIION.

[Ipodeccun, paccMmarpuBaemble B pamMKax Mpollecca: aHAJIUTHK JTaHHBIX,
CHELUAIKCT 110 MAIIMHHOMY OOYYEHHUIO.

2.8 Humepnuem eeweit (1oT)

Teopus: apxuTekTypa CHUCTEM NuTepuera BELIEH. Turnbl
MUKpPOKOHTpOJuIepoB Juist MaTepHera Bemieil. becripoBoabie nHTEpdENCH CBS3M.
[Iporokomnsl nepenaun aaHHbIX. OCHOBBI Oe3omacHocTU. OOMayHbIe TIATHOPMBI.
Pexxumel 3HeprocOepexenus. O01acTu MPUMEHEHUS.

[IpakTuka: NOAKIIOYEHUE  JATYUKOB U MCHOJIHHUTEIBHBIX  YCTPOICTB
K MUKPOKOHTpOJIEPY, YTeHUE JaHHbIX. HacTpoiika O0ecripoBOJIHOTO COEAMHEHUS.
[TyOonukanust nanHbeix B Opokep. CozlaHue MaHen MOHUTOpUHra. Peructparus
yCTpoMcTBa B 00J1auHOM 11aTdhopme, oTrpaBka TeneMmerpuu. Hactpoiika Tpurrepos
u yBeaomiieHuid. Co3nanue BedO — nHtepdeiica i MOOMIBHOTO MPUIIOKEHUS IS
YIIPaBIICHUS YCTPONUCTBOM.

[Ipodeccun, paccmarpuBaemble B paMKax Ipoliecca: HHxxeHep MHTepHeTa
BellEH, cequanucT 1no ooaayHsiM matdhopmam MHTepHeTa Been

2.9 Kuobepbezonacnocmv npu  ynpaeieHuu - pooOMu3UpoeaHHbIMU
npoueccamu

Teopwus: yrpo3sl B MPOMBIIUICHHOW poOOTOTeXHHUKE. Mol HapyIITUTES.
VYS3BUMOCTH MPOMBIIUIEHHBIX CUCTEM. [IpHHIMIIBI 3alIUThI: CETMEHTALUSl CETH,
KOHTPOJIb IOCTYTA, (ppoBaHue Tpaduka, perysispHbie 0OHOBIEHUS. MOHUTOPUHT
aHomainii. dusnueckas 6€30MacHOCTb.

[IpakTuka: aHanu3 ys3BUMOCTEN yueOHOTO cTeHa. Hactpoiika cermeHTanuu
cetu. CMeHa mapojeld mo yMOJIYaHWIO Ha KOHTpoJuiepax. Peanuzanus mpoctoi
ayrentudukanuu. I[lludpoBanue cBsI3M MEXITy YCTPOHCTBAMH U CEPBEPOM.

OOHapyXeHUEe aHOMAJIU 4Yepe3 MpOorpaMMHYI0 MpOBEpKY Komani. Pa3paboTka
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WHCTPYKIMU 10 Oe30macHOMY BKJIIOUEHHI0 poOota. TecTupoBaHue peakiuu

Ha aBapUHHYIO0 OCTAHOBKY.

I10

[Tpodeccun, paccMaTpuBaeMbIe B paMKax nporiecca: MHKEHep

KH6ep6€3OHaCHOCTI/I IMPOMBIINIJICHHBIX CHCTCM, CIICOUaJInuCT

no kubepbe3onacHoctu HTEepHETa BEIICH.

3. [loaroroBKa U 3alIUTA PeLICHUS

HpaKTI/IKaI IIOATrOTOBKA IIPC3CHTAIIMU rOTOBOM IMPpOAYKIHH. HPGSCHTaHI/IH

pPE3YyJIbTAaTOB U PCKOMCHAAINHU 110 OIITUMHU3AIINN aBTOMATU3aAlINH. O6paTHa$I CBA3b.

4. Keiic — yeMnmoHar

[IpakTrKa: UTOTOBBINA KOHTPOJB B (hOpME KeiiC — UeMITMOHATA, 3al1Ta Keica.

1.3.12 JIabopaTopusi TPAHCNIOPTA U TPAHCIIOPTHBIX CHCTEM

VYueOHblil (TeMaTUYeCKui) T1aH

Tabnuna 12
Ne Koan4yecTBO 4acoB DopmbI
. /;1 Ha3Banmue keiica, TeMbl aTrecramun/
Bcero | Teopus | IIpakTuka KOHTPOJIA
1. | BBoausblii pazgen 4 1 3
YcTHBIN ompoc,
1.1 Bsonnoe 3anatue. Muctpykraxk o Th. > 1 1 BXOJHAas
' becena «Uto 3HaYUT OBITH UECTHBIM?» JMarHOCTHKA
(TecTupoBaHue)
HcTopus TeXHUYECKUX NU300pEeTeHU .
[IpakTrueckas
1.2 | JocTtuxkeHus ypanbCKuX KOHCTPYKTOPOB. 2 0 2 aGoTa
Wrpa Ha koMaH000pa3oBaHue P
YHuBepcaibHbIe TEXHOJIOTHYECKHE
2.% P 134 | 30 104
MPOLECChl
[IpoexTupoBaHue U MOIETUPOBAHUE YcTHBIH onpoc,
2.1 | B Komnac 3D, 0CHOBBI KOHCTPYHPOBaHUs, 20 4 16 IIpaKTUYECKas
paboTa ¢ pyyHbIM HHCTPYMEHTOM pabota
JInTeliHOE MPOU3BOJCTBO, IITAMIIOBOYHOE YcTHBIN ompoc,
2.2 | npou3BOACTBO, paboTa 20 4 16 MpaKTH4ecKast
C TEpMOIIACTUYHBIM MAaTEPHAIOM pabota
YcTHBII onpoc
Coopka aiekrpocxem, [laiika ’
23 P P ’ 14 2 12 IIpaKTU4ecKast
AIEKTPOCXEM.
pabota
[IporpammupoBanue ¥ CTHEI ompoc,
24 porp P 18 2 16 IIpaKTUYECKast
MUKPOKOHTPOJIIIEPOB
pabora.
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IIpomexxyTOUHBI
1 KOHTPOJIb
25 OHeprodPpGheKTUBHOCTH 12 ’ 10 [IpakTuueckas
’ 1 SHEProcOepeKeHne pabora
VYcerHBI onpoc,
HNudpacTpyKTypHBIC TEXHOJIOTHH P
2.6 8 4 4 MpaKkTU4YecKas
pabota
YcrHblii onpoc
Jloructrka v yopaBiaeHUE LIEITOYKAMU ’
2.7 HOCTABOK yip 1 12 2 10 MpaKkTUYecKast
pabora
YcTHBIHN ompoc,
AspoarHamMuKa U TUAPOIUHAMUKA P
2.8 14 4 10 MpaKTU4YecKas
pabota
YcrHblii onpoc
TexHnuyeckne KOMMYHUKAIINU ’
2.9 o TeleMATIEA y I 16 6 10 MpaKkTUYecKast
pabora
MpaKkTHYecKas
IToaroroBka M 3a1MTa pelIeHUs pabora
3. 2 0 2 o
NToroBeiit
KOHTPOJIb
. IIpakTuueckas
4. Keiic — yeMnuoHar 4 0 4 p
pabora
Bcero: 144 31 113

* Habop ynueepcanibnbix mexHoN02UYeCKUX Npoyeccos Onpedensiemcs UHOUSUOYATbHO NOO peudenue

Kaxco02o Kelca U MOXcem 6apbupo8ambCs 8 3a8UCUMOCIU  OM OMPACTU, MEMAMUKU U CIONCHOCMU  Kelicd.
B 3asucumocmu  om nocmaenennoti  3adauu  u3 obweco nepeuns npoyeccos (cobop u obpabomka npoo,
MUKPOCKONUYECKUT AHATU3, AHATU3 PUIUYECKUX CBOUCME, XuMmuuecKull ananus, kapmoepagus u I’ UC — mexnonozuu,
MOOenuposanue 2e0102U4ecKUx npoyeccos, paboma ¢ KepHAMU U pA3pe3amu, OYeHKA IKOIO0UYECKUX PUCKO8)
svibupaiomes me, Komopuvle Haubonee NOIHO NO360AAIOM PACKPLIMb HPOOIEMAMUKY U HAUMU ONMUMATbHOE

peuterue.

Copepxanue y4e0HOro 1jiaHa

1.BBoaHbIii pa3ae

1.1 Beéoonoe 3anamue. Hucmpykmasnc no Th. beceoa «Ymo 3nauum ovimsp
yecmHuvim?2)

Teopusa:  uHcTpykTtaxk mno Th,  o0cyxkneHue  JOpPOKHON  KapThl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HeH, IUIaHbl Ha y4eOHBIN TOJ,
AHTUKOPPYMIIIMOHHOE TIPOCBEIICHUE.

[IpakTHka: BBITOTHEHHUE 3a1aHUM BXOJIHOW TUArHOCTUKMU.

1.2 Hcmopua mexnuueckux uzoopemenuil. /locmudicenusn ypanbCKux

Koncmpykmopos. Hzpa na komanoooodpazosanue
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Teopusa: wuzo0peTeHuss IPEBHEHIIMX BpPEMEH U Mepuoja CTaHOBJICHUS
WHYCTpUAIbHON IuBUIM3alMu (0T pemecia K Manydakrtype). [IpomblinuieHHbIN
n TexHudyecku mnepeBopor kKoHma XVIII — nagana XIX B. Kpynuenmme
TEXHUYECKUE IOCTUKEHUS U BHEAPECHUE MAIIMHHOW TEXHUKH B IMIPOMBIILICHHOCTb.
N300pereHnst u TeXHUYECKHE JOCTIKeHUs XX B. umpu mnepexone k XXI
NOCTUHAYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, MH)KEHEpHI, N300peTaTenu
Ypanbckoro peruoHa.

[IpakTrka: KOMaHAHas Wrpa, LEJdb KOTOPOl — OOBACHATH CIOBA CBOUM
TOBapHIIaM 10 KOMaH/ie 6€3 UCIOJIb30BAaHUSI OTHOKOPEHHBIX CJIOB U JKECTOB.

2. YHuBepcaJbHbIC TEXHOJIOIHYECKHUE POLECChI:

2.1 Ilpoexkmuposanue u mooenuposanue 6 Komnac 3D, ocHoewb
KOHCmpYyupoeanus, padoma ¢ py4HvimM UHCHPYMEHMOM

Teopusi: yctpoiictBo aBTomoOmiis. Yeptexku u macitad. OCHOBBI pabOThI
B CHCTEME AaBTOMATU3UPOBAHHOIO IPOEKTUPOBaHUSA. MexaHHYecKue nepenayn
U IepeaaToyHoe 4uciio. Moayiab mecTepHH. TEeXHOIOrus IOCIOWHOM IIeYaTH.
HacTtpoliku nmporpaMmsl TOATOTOBKH Ie4aTh. MaTepuansl 11l TPEXMEPHOM MTEYaTH.
TexHuka 6€30MacHOCTH.

[IpakTuka: co3ganue 3cku3a U yeprexa pambl. [locTpoeHune TpExMepHOit
MOJEJIM paMbl B CUCTEME aBTOMATHU3UPOBAHHOIO MpoekTupoBaHus. COopka
TOJIBECKH U PYJIEBOM CUCTEMBI M3 TOTOBBIX JieTanen. Pacuér neperatoyHoro yncia.
[IpoekTupoBanue mectepéH. IkcnopT Moaenu B hopmat nis nedatu. Hacrpoiika
IporpaMMbl MOATOTOBKHM I€YaTH, CO3/laHue ympasistoniero kona. KammOposka
CTOJIa, 3aIlyCK MevyaTH. Y JajeHue noanaepxkek, num@oska. Coopka maccu. 3amura
MOJIEIH.

IIpodeccun, paccmaTpuBaemble B paMKax  Ipollecca: MHXEHep  —
KOHCTPYKTOp, TE€XHOJOr mno marepuanam i 3D — mewatm, omeparop 3D —
pUHTEpA.

2.2 Jlumeitnoe npou3zeo0cmeo, WimamnogouHoe npou3eo0cmeo, pavoma

C mepmonaacmuuHbIM mMmamepuaiom
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Teopus: Ha3HaUeHHE Ky30Ba aBTOMOOWIIA. TeXHONOrMM MPOU3BOJCTBA:
JUTHE, IITAMIIOBKAa, BakyymMHas ¢opMoBKa. TpeOoBaHHUS K YKJIOHAM M TOJIIHUHE
CTEHOK. Y CTpPOMCTBO mTaMmna. TexHuka O€30MacHOCTH.

[IpakTuka: co3gaHue 3CKM3a Ky30Ba, BBIOOp JETaNM JJIsi M3TOTOBJICHMS.
[TocTpoenue TPEXMEPHOU MOJEIU JIMTHEBOMN dbopMbI B CUCTEME
aBTOMATU3UPOBAHHOTO TMpoekTupoBanus. Jlute€ pgeramu. IlpoexktupoBanue
mramma. IllramnoBka peramu. IlocTtpoeHue TPEXMEPHOM MOJEIUA CTEKIA,
dpeseporka popmel. Bakyymnas ¢popmoBka. ObpaboTka aeranei, cOopka Ky3oBa.

[Ipodeccuun, paccmarpuBaemble B paMKax  Ipoliecca: UHXKEHep  —
KOHCTPYKTOp, TEXHHUK IIO JIUTBIO U IITAMIIOBKE, CIEHHAINCT TI0 BAKYyMHOU
dbopmoOBKe.

2.3 Coopka u naiika 31eKmpocxem

Teopus: maiika Kak cnoco0 COEIUHEHHs AeTajedl MPHUIIOEM C MOMOIIbIO
nasiapHuKa. TemnepaTypHblii pexum. Hasnauenwe ¢uroca. IlpaBuna Harpesa
neranei. TexHuka 0e301aCcHOCTH.

[IpakTuka: cOopka cXeMbl Ha MAaK€THOW  IIJIaT€  C UCIOJIb30BaHUEM
nepeMblyek. [lalika KOMIOHEHTOB Ha medyaTHoW 1iaTte. KoHTpons BpemeHu
MporpeBa u kauecTna mBa. OTMBIBKA IIaThl CIUPTOM. TE€CTUPOBAHUE COCTMHEHUM
MYJIbTUMETPOM.

[Ipodeccun, paccMaTpuBaeMbIe B paMKax poIeCCa: MOHTaKHUK
PaIUO3IEKTPOHHOM anmnapaTypbl, TEXHUK M0 3JIEKTPOHUKE.

2.4 Ilpozpammupoeanue MUKpOKOHmMPOJ1€po8

Teopusi: MUKPOKOHTPOJLJIED TUTSt yIpaBJIEHUS UCIIOJTHUTEIbHBIMU
ycTpoiicTBaMH. SI3bIK TporpaMMUpOBaHust: (YHKIIMYA HHULUAIU3AIUA U OCHOBHOIO
nukia. Anroputmsl U onepanuu. [loakintouenue npaiiBepoB asuraresneid. [Ipasuna
0€30MacHOCTH MPU MUTAHUU MOTOPOB.

[IpakTuka: NOAKIIOYEHWE MOTOpa K ApaliBepy U MUKPOKOHTPOJLIEPY.
[IporpamMmmupoBanre JBWKEHUS BHOEPEN W Ha3zax 1o kHonkam. [llupotHo -—

UMITyJIbCHAs MOIYJSIUS JJIS  PEryJUpPOBKHM CKOPOCTU. AJNropuT™M 00be3aa
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MPEMATCTBUSA C MOMOILIBIO AaTyuKa. OTiaiKka 4epe3 MOHUTOP MOCIEA0BATEIBHOTO
nopta. [IpommBka miatel.

[Ipodeccun, paccMaTpUBaeMble B paMKax  MpOLEcca: CIEeUUaIUCT
10 BCTPAUBAEMBIM cHCTEMaM (IIPOrpaMMHUPOBAHUE YIPABISIOMIUX AJITOPUTMOB),
WHKEHEP 110 aBTOMATU3ALMK TPAHCIIOPTA.

2.5 Duepzoaghgpekmuenocmo u Inepzocoepescenue

Teopus: nousitue sueprodpdexruBHoct. Buapl noreps sueprun. Criocoosl
CHIW)KEHUS 3Hepronorpebnenus. Chosuome  peXuMbl  MUKPOKOHTPOJUIEPOB.
N3mepenrie MOITHOCTU U KOA(PPUIIMEHTa OJIE3HOTO JIEHCTBHUS.

[IpakTuka: u3MepeHrue Toka B LIEMUM MOTOpa 0€3 IIUPOTHO — UMITYJbCHOU
MOZYJISALUU U ¢ Hed. [IporpaMMupoBaHue CIAIIEr0 peKruMa MUKPOKOHTPOJLIEPA.
Pacuér sHepronorpebnenus 3a cytku. [logOop koHnmeHcaTopa Ui CHMXKEHUS
IyCKOBOTO TOKa. CpaBHEHUE KOJUIEKTOPHOTO U OECKOJUIEKTOPHOTO IBUTATENEH.

[Ipodeccun, paccMaTpHBaeMble B paMKax npolecca: HHXEHep
10 3HEPro3(pPeKTUBHOCTH, CIELIUATUCT 110 aBTOMATU3ALINH.

2.6 UnugppacmpykmypHule mexnonozuu

Teopus: nousitue  uHpacTpykrypsl.  [IpuHIUNBI ~ pe3epBUPOBAHUSA,
MOAYJIBHOCTH W MacIITaOUPYyEeMOCTH.  YMHbIE  CBETOQOpPBl M CUCTEMBI
pacno3HaBaHus. baslaHcHpoBKa 3apsIIHBIX CTAHLIMM.

[IpakTrKa: co3gaHMe MakKeTa MEPEeKPECTKa C aIrOPUTMOM IEPEKIFOUYECHHUS
CUTHAJIOB. Peanu3anus aBapuiiHOTO peXuMa NMpu cpadaThbIBaHUM AaT4YHMKA JbIMA.
[IpoekTrpoBaHue 3apsAAHON CTAaHLIUU C OUEPEIBIO.

[Ipodeccun, paccMaTpUBaeMbIe B paMKax nporecca: HHXXEHep
TPaHCHOPTHON UHPPACTPYKTYPbI, CHEHUATKCT 110 YMHBIM TOPOAaM.

2.7 Jlocucmuxa u ynpaenenue yenoukamu nocmaeoK

Teopus: MoHsATHE JIOTUCTUKU U LIETIOYKU MOCTAaBOK. KitoueBble MmokazaTenu
b dexkTuBHOCTH. MeTOoIbl ONITUMHU3AIMHI: MAPIIPYTU3aLKs, YIIPABICHHUE 3allacaMH,
KOHCOJIMJAlUs Tpy30B. MHCTpYMEHTBI YIIPaBICHUS CKIaJ0M U TpaHCIIOPTOM. Bubl

TpaHCIOPTA.
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IIpakTrKa: CUMYJIALMS LENOYKH IIOCTABOK. Pac4€T onTMManbHOro MapupyTa
nocTtaBkd. Pacu€r Touku 3akaza. Pemenue keiica 1o OnpeneseHuo YJKOHOMUYHOTIO
pa3Mepa mapThd. Y4YET TOBAapOB C IMOMOIIBIO IITPUXKOAOB. IIpoekTupoBanue
MapuipyTa Ha KapTe.

[Ipodeccun, paccmarpuBaeMble B paMKax MpoIEcca: JIOTUCT, CHEIUATNACT
0 LIEMOYKaM ITOCTaBOK.

2.8 Aapoounamuxa u cuopoounamuka

Teopus: AsponuHamuka U ruapoanHamMuka. Cuibl, JEHCTBYIOIIME HA TEJO
B ITIOTOKE. dDaxTopsl, BIIUSIOIINE Ha CONPOTHUBJICHUE. JlamunapHbIl
U TypOyJIeHTHBIN MOTOKHU. CrI0COOBI CHUKEHUS CONTPOTUBIICHHUSL.

[IpakTuka: pacuér J1000BOr0 CONMPOTUBIICHHUS IS pa3HbIX popM. McnpiTanue
B a’poAMHaMuyeckot  Tpybe. OOQyB  MakeTOB  C U3MEPEHHEM  CHJIBL
MopnenupoBanue TmOTOKa B cuMmyisTope. Onrtumuszanus QOpMbl  HU3IEIHS.
N3mepenne noTeps AaBJICHUs B TPyOOIPOBOIAX PA3HOTO AUAMETPA.

IIpodeccun,  paccmaTpuBaemble B paMKax  Ipoliecca: HHXKEHEp  —
a’pOANMHAMUK, CIIEHUATIUCT MO TUAPOIUHAMUKE.

2.9 Texnuueckue KOMMYHUKAUUU U MeIeMAMUKA

Teopus: nonsitue TteneMaTuku. KOMIIOHEHTBI TEJIEMATHUYECKUX CHCTEM.
[Iporokonsl mepenaud  JaHHBIX. @DYHKIUMM  MOHUTOPUHIA,  TEJIEMETPHUH
U IUCTAHIIMOHHOTO yripaBieHus. O01acTu NpuMeHEHusl.

[IpakTuka: coopka Tenematudeckoro Ojoka. IIporpamMmupoBaHuE€ UYTEHHUS
KOOpJIMHAT W OTHPaBKM JaHHBIX Ha cepBep. Co3gaHue MNaHEeIn MOHUTOPHUHIA
C KapTol W rpadukamMu. DMyJsnus oOMeHa JaHHBIMU I10 aBTOMOOWJILHOW IITHHE.
UreHre AMArHOCTUYECKUX MapaMeTpoB ¢ aBTOMOOWsS. Peanuzauus KoMaHIbI
JTMCTAHITMOHHOM OJIOKUPOBKH.

[Ipodeccuu, paccMaTpuBaemble B paMKax IMpoliecca: HHKEHEp TeIeMaTUKH,
CHEIUAIKCT 10 TPAHCIOPTHOM TeNIeMaTHKe.

3. IloaroroBka u 3a1IMTA pelIEHUS

IIpaktuka: IToaroroBka mpeszeHTauMu TOTOBOM npoaykuuu. IIpesenranus

PE3YyJIbTATOB U PCKOMCHAAINHU IO OIITUMHU3AIINN aBTOMATU3AlINH. O6paTHaH CBA3b.
128



4. Keiic — yeMnuoHar

[IpakTuka: UTOTOBBIN KOHTPOJIb B JOpME KEHC — YeMITMOHATa, 3allliuTa Kenca.

1.3.13 JIabopaTopusi MAIIMHOCTPOECHUSA

VYyeOHbl (TeMaTUUECKUI) TUIaH

Tabauna 13
KoaudecTBO 9acos
Ne . ®opMbI aTTecTAIUU/
Ha3Banue keiica, TeMbl
n/n Teopu | Ipakt KOHTPOJIA
Bcero P P
| HKa
1. BBoaublii pazaen 4 1 3
Y CTHBIN ommpoc
Beognoe 3ansatue. UucTpykTax no Th. poc,
1.1 2 1 1 BXOJHAs IUArHOCTHUKA
becena «Uto 3Ha4UT OBITH YECTHLIM?)
(TectupoBaHue)
Hcropust TEXHUUECKHX N300pETCHUI.
1.2 | JocTukeHus ypanbCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTuueckas pabora
Wrpa Ha koMaH1000pa3oBaHue
YHuBepcajabHbIe TEXHOJOTHUYECKHE
2.% P 134 32 102
MPOLECCHI
Y CTHBIN ommpoc
2.1 | IIpoekTupoBaHue U MOJEIUPOBAHUE 12 2 10 poc,
npaKkTHYecKas paboTa
Y CTHBIHN ommpoc
2.2 | Mexanuueckas 00paboTKa MaTepuaIoB 12 2 10 poc,
npaKkTHYecKas paboTa
Y CTHBIN ommpoc
2.3 | CBapounsble pabOThbI 12 2 10 poc,
npaKkTHYecKas paboTa
YcTHBIH onpoc,
MpakTHyeckas padora.
2.4 | Ky3Heunble paboTbI 12 2 10 P pabo
[IpomexyTOUHBIN
KOHTPOJIb
2.5 | JlureliHOE IPOU3BOICTBO 12 2 10 IIpakTryeckas pabora
Y CTHBIN OIpoC
2.6 | AnnutuBHble TexHoJMOoTHH (3D — meyats) 12 2 10 poc,
IIpaKTH4ecKas pabora
YcTHBIN ompoc,
MmpakTHdeckas padora.
2.7 | IlokpacouHble pabOTHI 12 2 10 P pabo
[TpomexxyTOuHBIN
KOHTPOJIb
MoHTaX 1 JEMOHTaX 000pyI0BaHHUS
2.8 A pYA 12 4 8 IIpakTryeckas pabora
29 JnarHoctruka, peMOHT U TEXHUYECKOE ] ) 6 YcTHbI onpoc,
' o0cIyKUBaHUE mpakTH4eckasi pabora
210 [Tpon3BOACTBO KOMIO3UTHBIX ] 4 4 YcTHbI onpoc,
) MaTepHuajoB mpakTH4eckasi pabora
VY cTHBIN ommpoc
2.11 | Konrtposnp xauecTBa 8 4 4 poc,
mpakTH4eckasi pabora
212 ABTOMAaTH3aIUS MPONU3BOJICTBEHHBIX 6 > 4 YcTHbI onpoc,
) MIPOLIECCOB mpakTH4eckasi pabora
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Ve i OIIpoC

2.13 | DHeprocOepexeHre U SKOJIOT U 8 2 6 THBIT OTIPOC,
paKkTUIecKas padboTa
IIpakTueckas padora
3. IHoaroroBka u 3a1MTA pelIeHUs 2 0 2 paKTHi N A padoT
WToroBeIii KOHTPOJIb

4. Keiic — yemnmuonar 4 0 4 3amuTa Kelca

Bcero: 144 33 111

* Habop yHUSepcaibHblX MEXHOIOSUYECKUX NPOYECCO8 ONpeoensiemcs UHOUBUOYAIbHO HOO
pelerue  Kancoo2o Ketuca U MOdCem  BaApbUpPOSAmMbCs 6 3dGUCUMOCIU O OMPACAU, MeMAmuKy
u crodcHocmu Ketica. B 3agucumocmu om nocmaenieHHoll 3a0aqu u3 0oujeeo nepeyHsi npoyeccos (coop
u obpabomxa npod, MUKPOCKONUYECKUU AHATU3, AHATU3 QUUYECKUX CBOUCME, XUMUYECKUll aHAIu3,
kapmoepagpua u TUC — mexnonocuu, mMooemuposanue 2e0102u4eckux npoyeccos, paboma ¢ KepHamu
U paspe3amu, OYeHKA IKON0SUYECKUX PUCKOB) 8blOUPAIOMCs me, Komopule Haubolee NOIHO NO360TII0OM

PAackpuims npooOIeMamuKy U HAtmu ONMUMATLHOE PeueHUe.

Copepxanue y4e0HOro 1jiaHa
1. BBoanblii pa3aed

1.1 Beoonoe 3anamue. Hucmpykmasnc no Th. beceoa «Ymo 3nauum ovimop
yecmHuvim?2)

Teopusa:  uHcTpykTtaxk no Th,  oOcyxkneHue  JOpPOKHOM  KapThl
C 3alJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HJeH, MIaHbl Ha y4eOHBIN TO/,
AHTUKOPPYILMOHHOE MTPOCBEIICHHE.

[IpakTHKa: BBITOJTHEHHUE 3a1aHUN BXOJJHOW TMArHOCTUKHU.

1.2 Hcmopua mexnuyeckux uzoopemenuii. /locmudicenusn ypanpckux
Koncmpykmopos. Hepa na komanoooopaszosanue

Teopusa: wuzo0peTeHUss IPEBHEHIINX BPEMEH U MEpUoja CTAaHOBJICHUS
MHYCTpUAJIbHON IUBUIM3alMK (OT pemecia K MaHydaktype). [IpomblnuieHHbIN
n texHudyeckun nepeBopor koHua XVIII — navama XIX B. Kpynnenmwe
TEXHUYECKHUE JIOCTUKEHUS U BHEJAPECHUE MAIIMHHOW TEXHUKU B MPOMBIIILICHHOCTD.
N300peTeHust U TeXHUYECKHWE JAOCTMXKeHuss XX B. unpu mnepexoae K XXI
MOCTUHIYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, WHXKCHEPHI, n300peTaTenu
YpasbCKOro peruoHa.

[IpakTuka: xKOMaHAHAs Wrpa, Lelb KOTOPOH — OOBACHITH CIIOBA CBOUM
TOBapHUIIaM 10 KoMaHie 0e3 UCT0Ib30BaHU OJJHOKOPEHHBIX CJIOB U JKECTOB.

2. YHuBepcaJibHbIe TEXHOJIOTHYECKHUE MPOLeCcChI:
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2.1 Ilpoekmuposanue u mooeauposanue

Teopusi: OCHOBBI MMAapaMETPUUECKOTO TBEPAOTEIBHOIO MOJEIUPOBAHMUS.
COopka mudpoBBIX MPOTOTUIIOB U3 OTICIBHBIX AcTael. KoHedHO — AJIeMEHTHBIN
aHanu3 (HampspKeHusl, JepopMaliii, COOCTBEHHBIE 4YaCTOThI). BuluucnurtenbHas
TUAPOAVNHAMUKA I a’pOAMHAMUYECKUX U FMAPOAMHAMUYECKUX PACUYETOB.
Tononornyeckas ontuMusanus. [ [puHIHMIBI BUPTYaIbHBIX UCTIBITAHUN.

[Ipaktuka: cozmanne 3D — Mopaenu Kpblia camMoisi€ra, TpeOHOrO BHUHTA,
npoTe3a pyKd, TUTEHHONW OCHACTKH, aBTOMOOMIBHOTO KommoHeHTa. [IpoBenenue
BUPTYAJIbHBIX a3POIMHAMHYECKUX/TUPOJIUHAMUYECKUX UCTBITAHUN. CUMYIISIHS
npolecca JUThs U 3aTBepaeBanusi. COopka npocTsix Mexann3mos B CAD — cpene.
[IpoBenenne BUPTyaIbHbIX UCIIBITAHUI HA IPOYHOCTb.

IIpodeccun, paccMmaTpuBaemble B pamMKax Ipolecca: HHXKEHEp —
npoektupoBink CAD/CAM, nuzaitnep 3D — rpaduku, HHXEHEp — KOHCTPYKTOP,
7a00paHT UCHBITATEILHOIO CTEH IA.

2.2 Mexanuueckas oopadomka mamepuanos

Teopus: kMHEMaTHKa TOKapHOW, (pe3epHO M HUTMPOBANTBHOU 00pPaOOTKH.
Pexumbl pezanust (CkopocTb, nojgaya, riayoOuHa). dusnka cTpykK0o00pa3oBaHus,
TEIJIOBBIJICJIEHUE B 30HE pe3aHus. JlocTWKuMas TOYHOCTh U HIEPOXOBATOCTh
MOBEPXHOCTU. BBIOOp peXyIIero MHCTPYMEHTAa W CMAa30YHO — OXJIAXKIAIOIIMX
KUJIKOCTEH.

[IpakTrKa: U3rOTOBJICHUE JETAIH IPOTE3a PYKH U3 AIFOMUHUS WJIU IJIACTUKA.
Toxapnasi/dpesepHas 00paboTka MOJEIBHOM 3aroTOBKM T'peOHOTO BHHTA.
[Tomyyenue oOpasmoB A adpOJAMHAMHYECKUX MCHbITaHuid. UncToBas 06paboTka
JUTOM CcTallbHOM AeTanu. M3roToBieHrne aBTOMOOMILHOTO KoMioHeHTa. [IInudoBka
ITIOBEPXHOCTEMN JIETAJIEH.

[Ipodeccuu, paccmarpuBaembie B paMKax rnpoiiecca: Tokapb, ppe3epoBILUK,
NUTA(OBIIHK, TEXHUK — TEXHOJIOT, UHKEHEP — KOHCTPYKTOP.

2.3 CBapouHbie padoThI

Teopus: ¢usuka snexkrpuyeckort nyru. opmupoBaHre CBapOUYHOM BaHHBI,

IIEPCHOC MCTAJJIA. TepMI/I‘—IeCKOC BJIMAHHC 30HBI CBAPKH, OCTATOYHBLIC HAIIPAKCHUA
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u nedopmanuu. ['a3oBasi cBapka: ropeHue aneTuiieHa, 3amuTHas aTMocdepa.
Tunuunbie 7eEeKThI CBAPHBIX IIBOB M METObI UX MPEAOTBPAICHUS.

[IpakTrka: cBapka CTEHI0BOW KOHCTPYKIIUH JIJISl UCTIBITAaHUSI TPEOHOTO BUHTA.
PeMOHT TpemmHbl B JIMTON cTanbHOW aAeTanu. COeIUHEHUE HJIIEMEHTOB pPaMBbI
aBTOMOOUJIILHOTO KOMIOHEHTA. M3roToBJIeHHEe METaUNIMYECKOro KapKaca MmpoTesa
pyku. CBapka HeCylled KOHCTPYKIIMM [IJIsi MCOBITaHUS Kpblda. PemMoHT
000py1I0BaHUS.

[Tpodeccuu, paccMaTpuBaeMble B paMKax MPOIecca: Ta30CBapInK, HHKEHEP
— NPOEKTUPOBILIHUK.

2.4 Ky3neunwte padomui

Teopus: (¢u3nueckue OCHOBBI TIOpsiYEd U XOJOJHOM  IJIACTUYECKOM
nedopmari  MeTauioB. M3MeHeHuWe CTPYKTypbl U CBOWCTB TIpU  KOBKE.
3aBUCUMOCTh ycuius jaedopmaiuyd OT TeMrnepaTypbl U ckopoctu. lllTammoBka
B 3aKPBITBIX M OTKPBITHIX INTamMmnax. Jlomycku W OpUIYCKU Ha Ky3HEUHbIC
3arOTOBKH.

[IpakTuka: ropsiyasi KOBKa 3arOTOBKHM [IJIsi JIOMATKU T'peOHOro BUHTA.
XonoaHasi IITaMIIOBKa aBTOMOOWJIBHOTO KpoOHIITeHHa. M3roroBieHue MmpocToi
MOKOBKU JyIsi mpoTe3a pyku. KoBka oOpaszia Jjisi MEXaHUYECKUX HCIBITAaHUM.
[TomyyeHue Ky3HEUHOM 3arOTOBKM JJIs1 INThA. KOBKA M3 BTOPUYHOTO METasIa.

[Ipodeccuu, paccmaTprBaeMble B paMKax Ipoliecca: Ky3Hell, IPECCOBIIUK,
WHXEHEP — METAJLTYPT, CIEHHUAIMUCT IO OCHACTKE.

2.5 Jlumeiinoe npou3zeo00cmeo

Teopusi: nUTEHHBIE CBOMCTBA CIUIaBOB. (PU3MKA 3aMOJHECHUS JIUTEUHOU
dbopmbl. 3aTBepAeBaHUE U POCT KPUCTALIOB. JleeKThl TUThS: MOPHI, TPEIIUHBI,
PaKOBUHBI, HEMETAITNYeCKre BKItOYeHUs . [loaroroBka (popMOBOYHBIX CMECEH.

[Ipaktuka: m3roroBieHue mnecyaHou (Gopmer mo 3D — meuaTHOW MojenH
JUISL OTJUMBKU CTalbHOTO oOpasma. JIuTe€ mona paBieHWEM aBTOMOOWIIBLHOTO
KpoHIITeHa. OTIMBKA yTSHKETUTENs sl rpeOHoro BuHTA. [lomyuenue 3arotroBku
JeTaIu Tpotre3a. M3roroBieHue KOPIYCHBIX AETaled s a’pOJIUHAMUYECKOIO

CTCHAA. JInThé u3 BTOPHUYHBIX MCTAJLIIOB.
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[Ipodeccun, paccmaTprBaeMble B paMKax Ipolecca: HHKEHEP — JTUTSHIINK,

(OpPMOBILIUK, UHKEHEP — METAJUTYPI .
2.6 A0Oumuenvie mexnoiocuu

Teopusi: NpUHIUIIBI TOCIOWHOTO CHHTE3a. BrIOOp MaTepuanoB Jyis meyatu.
[TapameTtpsl neuatu. [TocTobpadoTka u3aenuii.

[IpakTuka: 1eyarb MacTabMpOBaHHON MOJeU Kpblila
JUIS a3pOAMHAMHUYECKUX TECTOB. M3roTOBIEHHE MacTep — MOAENM ISl JINTEUHOU
dopmpl. Tledatp momacT rpeOHOrO0 BWHTA C ONTHMU3UPOBAHHOW T€OMETPHUEH.
[IporoTunupoBanue jaeTtaneid aBTOMOOWIIBHBIX KOMIIOHEHTOB. Vcnosib3oBaHue
OunopaznaraembIx IIacTUKOB. 3D — mevars KopItyca U IIapHUPOB MPOTE3a PYKH.

[Ipodeccun, paccmarpuBaeMble B pamMKax Ipoiiecca: omeparop 3D —
MPUHTEPA, UHKEHEP — MPOTPAMMHUCT, CHEIUAIKUCT 10 MOCTOOPabOTKe, UHKEHEP —
MaTepUaIOBE/I.

2.7 Ilokpacounwie padomol

Teopusi:  3IEKTPOCTATHUECKOE  HAMBUICHHE  IMOPOILIKOBOM  KpPACKH,
NOJIMMEpU3alisl MpU Harpese. [ MApoaMHAMUYECKOE OKpaliuBaHue. AAre3us
U KOPPO3UOHHAsI CTOMKOCTh MOKPBITHI. TpeboBaHusl K MOJATOTOBKE MOBEPXHOCTH:
abpa3uBoCTpyiHas 00paboTKa, 00e3)KUpPUBAHKE.

[IpakTuKa: HaHECEHHE aHTHUKOPPO3UOHHOTO MOKPBITHUS Ha AETallb TPEeOHOro
BuHTa. Okpacka mnpore3a pykd. JIeKOpaTMBHO — 3alIUTHOE IOKPBITHE
aBTOMOOMJILHOTO KOMIIOHEHTA. DKOJIOTHYECKH YUCTasi OKpacka 0e3 pacTBOpUTEIIEH.
3alIMTHOE OKPBITUE DJIEMEHTOB Kpbuia. OKpacKa JIUTBIX JETaJIEH.

[Ipodeccuu, paccmarpuBaeMble B pamkax mporuecca: OnepaTop MopoIKoBOr
OKpacKH, MaJisip, UHKEHEP — XUMHUK.

2.8 Moumaosic u 0emonmansic 0060pyooeanus

Teopust: BuUIBl COEOUHEHMI: pPE3bOOBbIE, INMOHOYHBIC, UUIULIEBHIE,
npeccoBble. Jlonycku u nocagku. IlocnegoBaTenbHOCTH COOpPKH U pa3zdOpKU
TUTIOBBIX y370B. MHCTpyMEHT H OCHAacTKa [JIi MOHTaXHBIX pabor. I[Ipasumia

TEXHUKHU O€30MaCHOCTH MPU MOHTAXKE/ IEMOHTaXE.
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IIpakTuka:  cOopka  y3ma  TpeOHOrO  BHHTAa  C MNOAIIMITHUKAMU.
COopka/pazbopka cepBonprBOoAa MpoTe3a PyKH. MOHTaX JIaTYMKOB Ha CTEH[
JUIS UCIIbITaHus Kpblia. Pa30opka u coopka yueOHOro ctanka wim podora. MoHTax
JIMTEHON OCHACTKH.

[Ipodeccun, paccmatpuBaemble B paMkax mporiecca: Crecapb — COOpPIIUK,
TEXHHK 110 PEMOHTY 000py0BaHus1, HHKEHEP — MEXaHHUK.

2.9. InarHoCcTUKA, PEMOHT ¥ TeXHHYECKOe 00CTy;KUBaHH e

Teopusi: MeToAbl AUArHOCTUKH: BUOPOAMATHOCTHKA, TEILUIOBOM KOHTPOJIb,
aKyCTHUYECKUW KOHTpPOJIb. THUMOBBIE HEHUCHPABHOCTH MEXAaHU3MOB. llmaHoBO —
NPEAYNPEIUTENbHBIA PEMOHT. 3aMEHAa M3HOLICHHBIX JeTalield. bamaHcHpoBKa
Bpalaromuxcs yacteil. BocctanoBnenue paboTocnocoOHOCTH MOCIie 0TKa3a.

[IpakTuka: nuarHocThka BHUOpalMd U IIyMa TpeOHOro BHUHTA. PeMOHT
npore3a pyku. IIpoBepka pabOTOCIOCOOHOCTH a’pOAMHAMUYECKOTO CTEH[A.
Texuuueckoe o0cmykuanue YITY — cranka wim pobora. Juarnoctuka nedexton
JUTBIX  AeTtaneid. BoccraHoBnenue — o0OpynoBaHUs Uil DKOJIOTHYHOIO
IIPOU3BOJICTBA.

[Ipodeccuu, paccmarpuBaeMble B paMKax Mpoliecca: MHKEHEP — IMarHocT,
HaJaJ4uK 000pyA0BaHMUs, cliecapb — PEMOHTHHUK.

2.10. ITpou3BOACTBO KOMIIO3UTHBIX MATEPHAJTIOB

Teopust: apMUPYIOIIME HATIOJIHUTEIN: CTEKIIOBOJIOKHO, YIVIEPOAHOE BOJIOKHO,
0a3a71bTOBOE BOJIOKHO. MaTpHIlbl: TEPMOPEAKTUBHBIE U TEPMOIUIACTUYHBIE CMOJIBI.
@u3NKO — MEXaHWYECKUE CBOWCTBA KOMIIO3UTOB: AaHM30TPOINMS, YJelIbHAs
npoyHoCTh. CriocoObl (popMOBaHMS: pydyHOE (POpMOBaHME, BaKyyMHas UHQY3Us,
aBTOKJIABHOE OTBEPKICHUE. PeXKNMBI 3aKaIIKH.

[IpakTrka: W3roTOBIECHHWE KOMIIO3UTHOM JIOMACTH TpeOHOrO0 BHUHTA
JUIsL CHIKEHUs Inyma U Beca. DOpMOBKa KOMIO3UTHOM OOIIMBKUA KpbLIa.
Pa3paboTka KOMIIO3UTHOIO KOpIyca MpoTe3a. ApMUPOBAHHE aBTOMOOHIIBHOTO
KOMITOHEHTA. DKOJOTHYHBIC KOMITO3UTHI U3 OropasnaraeMbix cMoil. Kommo3uTHas

JINTENHAsA OCHACTKA.
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[Ipodeccun, paccmarpuBaemble B pamMkax Ipoiecca: HWHxenep —
MaTepHuanoBe]l, TEpMOOOpabOTUHK, aNMAPATUUK 3aKATIKH.

2.11. KoHTpoJb KavecTBa

Teopus: BUIbl 1ePEKTOB: TPEUIUHBI, MOPhI, HEMETAUTMYECKUE BKIIOUCHUS,
OTKJIOHEHUSI pa3MepoB. MeTonpl HEpAa3pyLIAIOIIEro KOHTPOJIA: YIbTPa3BYKOBOM,
KaNWUISPHBIA, paauorpaduueckuil. Paspylnaromme HMCOBITAHUS: PaCTSKEHUE,
u3ruo, yaap, ycranocts. CTaTuCTUYECKHE METObI KOHTPOJIS KaueCcTBa.

[IpakThka: wu3MepeHHUE YpOBHS IIyMa U BUOpalnuud TpeGHOro BHUHTA.
WcnbiTanue npote3a pykd Ha HUKIWYECKYIO HArpy3ky. AHaiau3 AeQEeKTOB JIUTON
CTalu KanWUISIPHBIM METOAOM. VcrnbITaHue Kpblla B MUHU — a3pOJMHAMUYECKON
TpyOe. VMcnbiTanne aBTOMOOUIIBHOTO KOMIIOHEHTA Ha MPOYHOCTh. DKOJIOTUYECKUN
aHaJIu3 OTXOJIOB.

[Ipodeccuu, paccmarpuBaeMble B paMKax Mpoliecca: HHKEHEP —
UCIIBITATEelIb, SKCIIEPT MO Ka4eCTBY, AE(PEKTOJIOT, JJAOOPAHT UCIIBITATEIIBHOTO
CTEH/A.

2.12 Agmomamu3zayus npou3zeo0CmeeHHbIX NPOUECCO8

Teopusi: cuctembr UIIY: koopaumHaTHble ocu, uHTepnoysiuus, G — KO[I.
[IpomblliieHHBIE POOOTHI: CTENEHU CBOOOJBI, CUCTEMBbI 3axBaTa. MHTerpaums
pobota co crankoM 1 koHBeiepoM. SCADA u MES — cucremsl. [latTunku o6paTHOM
CBS3U.

[Ipaktuka: nporpammupoBanue YIIY — cranka mis oOpa®OTKu JeTanu
mpoTe3a WM TpeOHOro BHUHTA. 3amyck poOOoTa — MaHUIYJIATOpa Ha 3arpys3Ky/
BBITPY3KY 3aroTOBOK. ABTOMAaTHU3UPOBAHHBIM KOHTPOJb KadeCTBAa C MalllMHHBIM
3penueM. MHTerpaius podoTa B IUTEHHYIO TUHUIO. ABTOMATH3AIUS SKOJIOTHUYECKU
YUCTBIX IPOU3BOJICTB.

[Ipodeccuu, paccmarpuBaeMble B paMKax Ipoliecca: MHKEHEp —
nporpammuct YITY, oneparop UITY.

2.13 Duepzocoepesricenue u IKon02u

Teopus: sHepreTHueckuil O6ajaHc MPOU3BOACTBEHHOTO Ipoliecca. MeToabl

YTHJIM3alMK  OTXOJ0B  IIPOU3BOJICTBA. PCHI/IKHI/IHF MeTajjioB. beccTrounbie
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N MaJIOOTXOJHBIC  TCXHOJIOI'MH. CHmxeHue

BPCOHBIX

BbIOpOCOB.  OCHOBBI

sHeproayauta. OnTuMu3ams 3HepronoTpedIeHust 000pya0BaAHMUS.

IMPOU3BOACTBO.

[IpakTrka: pacd€r SHEpPronoTpeONeHUs] NPHU JIUTbE CTATU VS aJAUTHUBHOE

Pa3zpaboTka cxembl

yTUIU3auu  0TXoa0B 3D — rmedarw.

OHTI/IMI/IBaI_II/DI IMPOMU3BOACTBCHHOI'O IIOTOKA  IJIA

[Ipumenenne  OuoOpa3naraemMblx  MaTepUaTIOB

CHIDKCHHSI DHEpros3arpar.

B IPOTE3UPOBAHUN  AHAIN3

yriiepoaHoro cjacaa Ml aBHAIHMOHHOI'O Kewca. yTI/IJII/I3aIII/I${ OTpa6OTaHHI>IX

KOMITIO3UTHBIX jionacrteu BUHTA.

10 SHEPronoTpeOICHUIO.

HpO(bCCCI/II/I, pacCMaTpuBaCMbIC B paMKax IIpoHecca:

OnTuMusanus

paboThl  CTaHKOB

AHEpProayauTop,

AHAJIMTHK 3KOJOIrMYCCKUX JaHHBIX, CIICHUAJIUCT 110 YTUIM3alluHu OTXOd0B.

3. IloaroroBKa W 3a1IMTA pelIeHUs

[IpakTHka: MOATOTOBKA MpE3eHTAMHA TOTOBOM mNpoxykuuu. lIpezeHtanus

PE3YyJIbTAaTOB U PCKOMCHAAINH 110 OIITUMHU3AIUMN aBTOMATHU3alluu. O6paTHaﬂ CBA3b.

4. Keiic — yeMnuoHar

[IpakTrKa: HTOrOBBIA KOHTPOJb B (hOPME KEIC — UeMITMOHATA, 3al1Ta Keica.

1.3.14 JIaGopaTopusi 3K0JI0TMH, ONOHUKH U OMOTEXHOJIOTHIA

VY4eOHblll (TEeMaTUUECKUI) TUIaH

Tabnuua 14
Ne KoaunuyecrBo yacos
. ®opmbl aTTEeCTANMH/
n/ Ha3Banue keiica, TeMbl
1 Teopu |IIpakr KOHTPOJIH
Bcero P P
A HKa
1. | Beoausblii pa3aen 4 1 3
YcTHBII onpoc
Broanoe 3anstue. Muctpykrax o Th. poc,
1.1 2 1 1 BXOJHasl TUArHOCTHKA
becena «UTo 3HaYUT OBITH YECTHBIM?»
(TectupoBaHue)
HcTopust TeXHUYECKUX U300peTeHHUH.
1.2 | JlocTxkeHus ypaibCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTuueckas pabora
Hrpa Ha komMaH1000pa3oBaHue
YHuBepcaibHble TEXHOJIOTHYECKHE
2.% P 134 | 34 | 100
npouecchl
YceTHBII onpoc
2.1 | Hudposoe mpoekTupoBaHue 22 6 16 poc,
npakThyeckas padora
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YcTHBIN ompoc,
22 | AIIMTHBHBIE TEXHOJIOTUN 7 6 16 IpaKTHYecKas pabora
IIpomexyTOUHBIN
KOHTPOJIb
YcTHblii onpoc
2.3 | DIEKTpOHUKA U MUKPOKOHTPOJIEPHI 22 6 16 poc,
pakTH4eckas pabora
VYcTHbIi onpoc
2.4 | JIaTYUKH ¥ UCIIOJIHUTEIIbHBIC MEXaHU3MBbI 24 6 18 poc,
pakTH4eckas pabora.
2.5 | Mexanuka u poOOTOTEXHUKA 24 6 18 [IpakTrueckas pabora
VYcTHbI onpoc
2.6 | IlporoTMnMpoBaHUE U UHTErpALUs 20 4 16 poe,
npakTuyeckas padora
YcrHblii onpoc,
3. | HloaroToBKka u 3amuUTa pelIeHHUs] 2 0 2 IpaKTHUeCcKas pabora
WTOroBe1ii KOHTPOJIb
4. | Keiic — yemnuoHart 4 0 4 [IpakTrueckas pabora
Bcero: 144 35 109

* Habop yHUepcaibHblX MEeXHOIOSUYECKUX NPOYECco8 ONpedensiemcs UHOUSUOYAIbHO HOO

peuiernue Kaxcoo2o Kelica U MOXMCEm sapovupoeambsvpCsil 6 3asucumocmu  om ompaciu, memamuxKu

u crodcHocmu Ketica. B 3asucumocmu om nocmasnenHou 3a0ayu u3 obwe2o nepeuns npoyeccog (coop
u obpabomka npob, MUKPOCKONUYECKUL AHAAU3, AHAAU3 (DU3UYECKUX C8OUCMS, XUMUYECKUL AHAIUS3,
kapmoepaghus u I UC — mexnonozuu, mMooeiuposanue 2e0102uteckux npoyeccos, paboma ¢ KepHamu
U paspezamu, OYeHKa dKOA02UHeCKUX PUCKO8) 8blOUpAOmcs me, KOmopbvle Haubonee NoIHO NO380AAIOM

PAackpuims npooOIeMamuKy U HAtmu ONMUMALHOE PeueHUe.

Conep:xxanne y4eOHOTr0 IJIaHa
1. BBoanbliii pa3zaed

1.1 Beéoonoe 3anamue. Hucmpykmasnc no Th. beceoa «Ymo 3nauum ovimsp
yecmHuvim?2)

Teopusa:  uHcTpykTtak mno Th,  o0cyxkneHue  JOpPOKHOH  KapThl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HEH, IJIaHbl Ha y4eOHBIN TOJ,
AHTUKOPPYILMOHHOE MTPOCBEIICHHE.

[IpakTHka: BBITOJTHEHNUE 3a1aHUN BXOJJHOW TUArHOCTUKMU.

1.2 Hcmopua mexnuyeckux uzoopemenuii. /[locmudicenusn ypanpckux
Koncmpykmopos. Hepa na komanoooopazoeanue

Teopusa: wu3o0peTeHUsT IPEBHEHIINX BPEMEH W MEpUoja CTAaHOBJICHUS
WHYCTpUAIbHON IUBUIM3alMKU (OT pemecia K Manydaktype). [IpomblnuieHHbIN

n tTexHuueckun nepeBopor koHua XVIII — nawama XIX B. Kpynnenmwe
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TEXHUYECKUE IOCTUKEHUS U BHEAPEHUE MAIIMHHOW TEXHUKH B MIPOMBIIILIEHHOCTD.
N3o0pereHnst u TEXHUYECKUE JOCTHkKeHHus XX B. uwnOpu rmnepexoge K XXI
NOCTUHAYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, MH)KEHEpHI, M300peTaTesn
YpasbCKOro peruoHa.

[IpakThka: KOMaHIHAs Wrpa, LENIb KOTOPOW — OOBSACHATH CIIOBA CBOUM

TOBapUIIaM 110 KOMaH/IC 0e3 UCIOoJIL30BaHUs OAHOKOPCHHLIX CJIOB U KCCTOB.

2. YHuBepcajbHbIe TEXHOJOTHYECKHE MPOLECCHI:

2.1 Huepposoe npoexmuposanue

Teopusi: mapaMeTpudeckoe MOJICTUPOBAHUE MPUPOJIHBIX (POpM. DKOAU3ANH
Y MUHAMU3aus Matepuana. CBOMCTBA MAaTEPUAIIOB U TPEXMEPHOM MedaT. Y 4éT
YCaJKH U 3a30pOB MPU MPOEKTUPOBAHUHU.

[IpakTuka: cozmanue mojenu THOkoro coeauHeHus. Co3maHue MoJenu
pemétkn st copbeHTa. MogenupoBaHue Kopriyca g OMOCEeHcopa.
[IpoexkTupoBaHue KpPEIUICHUH U AJIEMEHTOB TMOKOT0 MaHUITYJISITOPA.

[Ipodeccun, paccmarpuBaeMble B paMKax IMpollecca: HWHXKEHEp —
KOHCTPYKTOP, CIEHUAIIUCT IO 3KOJIN3alHY, TEXHOJOT aIIUTUBHOTO MTPOU3BO/ICTBA.

2.2 A0Oumuenvle mexnonozuu

Teopusi: meyaTh THOKUMH HUTSIMU IS UMUTALUK MBI U 1rynanen. [leyats
ounopaznaraembiMu Matepuaiamu. CrocoOsl mocToOpadboTku: nuIMdoBKa, CKIEHKa
0€30MacHBIMU COCTaBaMHU.

[IpakTuka: meyath >JIEMEHTOB JJisi THOKOro 3axBara. [ledath BOPOHKH st
bunpTpa. OOpaboTka Hame4YaTaHHBIX JAeTalied Il pyKaBHOTO (uiIbTpa
1 OMOHUYECKOT0 3axBara.

[Ipodeccuu, paccMarpuBaeMbie B paMKax Ipoliecca: oneparop TpEXMEpHOn
MevyaTy, CIeHAIUCT MO MOCTOOPabOTKe, MHKEHEP 10 OMOHUYECKUM CUCTEMaM.

2.3 nekmpoHuxka u MUKpoOKOHmMpOoJiiepol

Teopus: anamoroBbie u MudpoBbie BXOAbl. l[loAKiIIOUeHHE aTYUKOB

BJIQYKHOCTH, YIJIEKHCIIOIO rasza, TeMIepaTypbl, OCBEHIEHHOCTH, YJIbTPA3BYKOBOTO
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JaTyuka. YcloBHbIE oneparopel. PunbTpauus curHaioB. [loporoBeie 3HaueHUs
TPEBOTU.

[IpakTuka: cOopka CXEMbl MOAKIIOUEHHS] JATYMKOB C BHIBOJAOM JaHHBIX
B TIOCJENOBaTeNbHBIN nmopT. Hammcanuwe koga a1 aBTOMATHYECKOTO IOJIMBA
npu cyxoi nouse. Hanmmcanue kosa Jyisi oJiauv CUTHAJA MPU MPEBBIIICHUH YPOBHS
YIJIEKMCIIOTO Tra3a.

[Ipodeccun, paccmarpuBaemble B paMKax  Mpolecca:  CHEHUaTUCT
[0 CEHCOPHBIM CHCTEMaM, pa3padOTUUK BCTPAUBAEMBIX CHUCTEM, HWHIKEHEP
aBTOMATH3aLINH

2.4 /lamuyuku u ucnoinumenvHvle MEXAHUZMbL

Teopusi: TUNBI  JAaTYMKOB: Ta30BbIM, TeMIEpaTypbl U BIAXKHOCTH,
dboTopesuctop, nazepHbld aumap, napieHus. CepBONPHUBOMABI IS MOJIPaKaHUS
MmbimaM. [llaroseie nBUTaTENN 1711 TOYHOTO MTO3UIIMOHUPOBAHUSI.

[IpakTuka: mMOAKIIOYEHHWE U KAIMOpOBKAa Tra30BOTO JaTyvka. BwiBoa
IOKa3aHuu
Ha JUCIUICH. YTPaBJIEHUE CEPBONPHUBOJAOM ISl MTOBOPOTA TOJIOBBI. YIIPaBJICHUE
CEPBOIPUBOJIOM JIJIsl OTKPBITUSA KJIaraHa (puibTpa.

[Ipodeccun, paccmarpuBaemble B paMKax  MpoIEecca:  CHEUUATUCT
M0 CEHCOPHBIM  CHUCTE€MaM, HWHXXEHEp [0 aBTOMAaTU3allud,  pa3padOTYUK
OMOHUYECKHUX YCTPOMNCTB

2.5 Mexanuka u pooomomexHuka

Teopusi: TpocoBble mepeAaud s MOAPaKaHWUsl CyXOXKuiusaMm. KymucHeie
MEXaHU3MBbI 10 IPUHIIMITY KpPbUIbEB HAaceKoMbIX. JuddepeHiuaibHblii TpUBO/I.
[[InpoTHO — UMTTYJIBLCHAS MOTYJISIIUS JIJIs1 YIIPABJICHUS CKOPOCTHIO.

[Ipaktuka: COopka XBaTaTeIbLHOTO MEXaHW3Ma W3 MEYATHBIX JeTajeH
u cepBornpuBoioB. COOpKka TPEXMEPHOH MEUaTHOW TEJICKKH. Y CTaHOBKA JaTUyMKa
yIJIGKUCTIOTO raza. Hammcanue anroputma o00be37a MPENSITCTBUM C 3aMUCHIO

JTAHHBIX.
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MCXATPOHUK, CIICouaJInucCT 110 OMOHUYECKUM

[Ipodeccun, paccmaTpuBaembie

BCTpanBaCMbIX CUCTCM.

2.6 IIpomomunuposanue u unmezpayus

B paMKax

CUCTCEMAaM,

Imponecca:

UHKEHEp —

pazpaboTyuK

Teopust: ki pa3pabOTKU NPOTOTUIIA: MOJIEIIb, TIe4aTh, COOpKa, TECT,

YIIy4ILIEHHE.

MMPOTOTUIIMPOBIIUK, CIICHUAIUCT 110 CCHCOPHBIM CUCTCMaM

HpaKTI/IKaI CO3aHHUC HCﬁCTBymmeFO MaKcCTa.

[Tpodeccun, paccMaTpuBaeMble B paMKax Iporecca: HHKEHep —

3.JloAroToBKA W 3aIMTA pPeLICHUS

[IpakTHka: MOATOTOBKA MpE3eHTAMHA TOTOBOM mNpoxykuuu. lIpezeHtanus

PE3YIbTATOB U PCKOMCHIAIIUHU 110 OIITUMU3AIINH aBTOMATH3allNH. O6paTHa;1 CBA3b.

4. Kelic — yeMnmuoHAaT

[IpakTrKa: HTOrOBBIA KOHTPOJb B (hOPME KEIIC — UeMITMOHATA, 3al1Ta Keica.

1.3.15 JlabopaTopusi pa3pad0oTKH NPOrpaMMHBIX IPOAYKTOB

VYueOHbll (TEeMaTUYECKUI) TUTaH

Tabnuna 15
KonnuectBo yacos
Ne Ha3BaHnue keilica, TeMbl ©opmbr aTTecranun/
n/n ’ Beer | Teop | Ilpak KOHTPOJISA
0 usi THKA
1. | Beoanslii pa3zea 4 1 3
YcTHBII onpoc
Bsonnoe 3anstue. Mucrpykrax o Th. poc,
1.1 2 1 1 BXOJIHAs TMAarHOCTHKA
becena «UTto 3Ha4UT OBITH YECTHBIM?»
(TectupoBaHue)
HcTopust TeXHUYECKUX N300peTeHu .
1.2 | HocTrKeHHsl ypaabCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTryeckas pabora
Wrpa Ha KoMaH1000pa3oBaHue
YHuBepcaabHbIe TEXHOJIOTHYECKHE
2.% P 134 | 40 94
npouecchl
21 AHanu3 ¥ MCCIeI0BaHUE PhIHKA 14 4 10 YcTHBIl ompoc,
" | mMporpaMMHBIX pelIEHUN IIpakTH4eckasi pabora

140




YcTHBIN ompoc,

2.2 | IInaHnupoBaHME NIPOEKTA 12 2 10 fipaKtirieckas pa6(v)Ta
IIpomexyTOUHBIN
KOHTPOJIb

2.3 | UX/UI gu3aiin 16 6 10 ¥ CTiblii onpoc,
pakTH4eckas pabora

24 Pa3pa§0TKa MOOMIIBHBIX, BE0 U JECKTOI 34 10 24 YcTHbIl onpoc,
BepcHii pakTH4eckas pabora.
2.5 | TectupoBanue 18 6 12 [IpakTrueckas pabora

2.6 | Pa3BeprhiBaHuE 20 6 14 YCTHBI ompoc,
npakTuyeckas padora

2.7 | be3omnacHOCTb U 3alUTa JAaHHBIX 20 6 14 YCTHBI ompoc,
npakTuyeckas padora
3 IHoaroroBka u 3a1MTa pelIeHUs! 2 0 2 IIpakTnueckas pabora
’ WTOroBp1ii KOHTPOJIb
4. | Keiic — yeMnuoHar 4 0 4 [IpakTrueckas padota

Bcero: | 144 41 103

* Habop yHuepcaibHblX MEeXHOIOSUYECKUX NPOYECCo8 ONpedensiemcs UHOUSBUOYAIbHO HOO

peuterue Kancoo2o Kelica U Moxicem sapvuposanvCsl 6 3asucumocmu  om ompaciu, memamuxKu

u crodicHocmu Keiica. B 3asucumocmu om nocmasienHou 3a0avu u3 obwe2o nepeuHs npoyeccos (coop
u 0bpabomxa npod, MUKpOCKONUYECKULl AHAAU3, AHATU3 QUIUYECKUX CEOUCMS, XUMUYECKUN AHAIUS3,
kapmoepagpuss u IHUC — mexnonozuu, mMoOeiuposanue 2e0l02uteckux npoyeccos, paboma ¢ KepHamu
U paspe3amu, OYeHKa KOA0SUHECKUX PUCKO8) 8blOUpaiomcst me, KOmopbvie Haubojee NoaHO NO38015I0Mm

PAackpuims npooOIeMamuKy U HAtmu ONMUMATLHOE PeleHUe.

Copepxanue y4e0HOro 1jiaHa

1. BBoanblii pa3aen

1.1 Beoonoe 3anamue. Hncmpykmasic no Th. beceoa « Ymo 3nauum ovimo
yecmHovim?)

Teopusa:  uHcTpykTtak mno Th,  o0cyxkneHue  JOpPOKHON  KapThl
C 3aIJIAaHMPOBAHHBIMU KOHKypcaMu, MpopaboTKa HJeH, TiaHbl Ha YYEOHBIM TOI,
AHTUKOPPYNLHUOHHOE POCBEIICHUE.

[IpakTHka: BEITOTHEHHUE 3aIaHUM BXOJITHOW TUArHOCTHUKH.

1.2 Hcmopua mexnuueckux uzoopemenuil. /locmudicenusn ypanbCKux
Koncmpykmopos.Hepa na komanoooopaszoseanue

Teopusi: wu300peTeHHs JPEBHEUIIMX BpPEMEH U MEpHOJia CTAHOBJICHUS
WHyCTpUAIbHON TMBUIM3auMK (0T pemecia kK mManydakrtype). [IpombinuieHHBIN

u TexHuyeckuil mnepeBopor koHma XVIII — nagana XIX B. Kpynueimme
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TEXHUYECKUE IOCTUKEHUS U BHEAPEHUE MAIIMHHOW TEXHUKH B MIPOMBIIILIEHHOCTD.
N3o0pereHnst u TEXHUYECKUE JOCTHkKeHHus XX B. uwnOpu rmnepexoge K XXI
MOCTUHIyCTPUAIFHOMY BEKY Ha MX OCHOBE. YUEHbIE, MH)XEHEPHI, M300peTarenu
Ypanbckoro peruoHa.

[IpakTrKa: KOMaHAHas Wrpa, LEJb KOTOPOl — OOBACHATH CIOBA CBOUM
TOBApHIIIaM 10 KOMaH/Ie 0€3 UCII0JIb30BaHMUS OJTHOKOPEHHBIX CJIOB U JKECTOB

2. YHuBepcajJbHbIE TEXHOJOTHYECKHE MPOLECCHI:

2.1 Ananu3 u uccnedoganue polHKA NPOZPAMMHBIX PeUICHUTL

Teopusi: BUIObl AHAIUTUKUA: ONHUCATENIbHAS, TMATHOCTUYECKAs, IPOTHO3HAsS
U npeanuckiBatomiasi. busHec — TpeOoBaHUS: OmpeaesieHHuE IeJied TMPOEKTa,
KPUTEPUEB YCII€XA, OTPAHUYEHUN W OKHUIAEMBIX PE3YyJIbTATOB OT 3aKA3YMKa WIIH
noib3oBateneil. CerMeHTauus: pa3JelieHHe LEeJNeBOW ayJAWuTOPUHA Ha TPYIIbI
1o oOlIMM MpHU3HAKaM JiJisi OoJiee TOYHOTO MOHUMAHMS MOTPEOHOCTEN KaKaou
TPYIIIIHIL.

[IpakTuka: aHanmM3 JBYX aHajJoroB BhIOpaHHOrO Keica. Hamwmcanue
MOJIb30BaTENILCKUX ClieHapueB. OMpoC OJTHOTPYIITHUKOB JIJisi cOOpa TaHHBIX.

[Ipodeccuu, paccmarpuBaeMblie B paMKax Mpoliecca: aHAIUTUK, MEHEIKEP
MPOAYKTA, CHEHHAIMCT IO MOJIb30BATEIHLCKOMY OIBITY

2.2 IITnanupoeanue npoekma

Teopusi: auarpamma ['aHTa: HMHCTPYMEHT MJiS BU3yaju3allud CpPOKOB
M TIOCJIEIOBATEIbHOCTH 33/a4 MPOEKTA. BIOMKET: COBOKYIMHOCTH IJIAHUPYEMBIX
JIOXOJI0B U PacXoJi0B, (PMHAHCOBOE BBIpaKeHHUE TuiaHa padbor. KimueHT — cepsep:
apXUTEKTypa, TIJ€ KIUEHT OTMPABIAET 3ampochl, a cepBep UX oOpabaTbiBaeT
Y BO3BpAIaeT OTBET.

[IpakTuka: cocTaBjieHHE TIUIaHa padOT II0 KeMCy C yKa3aHHEM CpPOKOB
M OTBETCTBEHHBbIX. Pacu€r CcTOMMOCTM mpOEKTa C YyYETOM MAaTEepUasoB,
obopynoBaHusi U Tpyao3aTpar. Pa3paboTka cXxembl KOMIIOHEHTOB C BBIJCIICHUEM
KJIMEHTCKOM U CEPBEPHOM YaCTEM.

[Ipodeccuu, paccmarpuBaemMbie B paMKax MpoLEcca, MPOEKT — MEHEIKED,

(VHAHCOBBIN AHAIUTUK, CACTEMHBIA apXUTEKTOP.
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2.3 UX/UI ou3aitn

Teopusa: OpUHIMIOBL  TOJB30BATENILCKOTO  MHTepdeica:  yno0cTBO,
MOHATHOCTh, OOpaTHas CBs3b, enuHOooOpasme. Kapra myTH MOIB30BATEINS:
MOCJIEA0BATENBLHOCTh IIAarOB OT KOHTAKTa C MPOAYKTOM JO JTOCTHKEHHUS IIENH,
BKJIFOYAsl TOYKM B3aUMOJEUCTBHUS W 3Mouud. L[BeT m mpudT: 1BETOBBIE MOJEINH,
KOHTPACT, YNTAEMOCTh, THUIOTpaduyecKas uepapxus, COueTaeMOCTh MIPU(TOB.

[IpakTuka: co3llaHWe MakeToOB B IporpaMme Uis Au3aiiHa HHTepdeicos.
Pa3zpaboTka crieHapueB HCIONb30BaHUs Ha OCHOBE KapThl myTH. [locTpoenue
JIM3aiH — CUCTEMBbI C HAOOPOM IBETOB, MIPU(TOB, OTCTYNOB U MOBTOPSIOMIMXCS
KOMITOHEHTOB.

[Ipodgeccun,  paccMarpuBaemble B pamMKax  mpouecca:  Au3aiHep
N0JIb30BATEIbCKUX HHTEP(PENCOB, CHEIMUATUCT IO MOJIb30BATEIBCKOMY OIBbITY,
JTA3alH — CUCTEMIIIUK

2.4 Paszpabomka moouibHbIX, 6€0 U 0ecCKmon eepcuil

Teopust: s13bIK CTPYKTYpPUPOBAHHBIX 3aIPOCOB AJis1 pabOThI ¢ 6a3aMU TaHHBIX.
WuTtepdeiic mporpaMMHUpPOBAaHMS TMPUIOKEHUN i1 OOMEHAa JaHHBIMH MEXIy
cUCTEeMaMHU. SI3bIKM Pa3METKU M CTUJIEH [UIsl co3gaHus BeO — CTpaHMIl, SI3bIK
IporpaMMUpOBaHusl  aisi  J00aBiieHHs ~ MHTEpakTHUBHOCTH.  HenpepniBHas
WHTErpalds | HENPEpPbIBHOE pa3BEPTHIBAHME KAK TMPAKTHUKUA aBTOMATH3aLUU
cOOpKHM, TECTHUpPOBaHMsSI U JOCTaBKM koja. CucreMa KOHTPOJS  BepcHil
JUTSL OTCIICKUBAHUS U3MEHEHUN U COBMECTHOM padOTHI.

[IpakThka: co3aHue MpPOCTOTO CEPBEPHOTO MPHIIOKEHUs Ha si3bike Python
C HUCHoib30BaHHEeM MuUKpodpeiimBopka. Pa3paborka BeO — mTpHIIOKEHUS
C MOJIb30BaTeNbCKUM  UHTep(ericoM. Hactpoilka aBTOMaTH4eckol  cOOpKH
U pa3BEPTHIBAHUS MPOEKTA, paboTa ¢ CUCTEMOM KOHTPOJISI BEPCUH.

[Ipodeccuu, paccMarpuBaeMble B paMKax mpolecca: pazpaboTuuk 03keHza,
pazpaboTuuk GpoHTEHAA, IEBOTIC — HHKEHED

2.5 Tecmuposanue

Teopusa:  BuAbl  TECTUPOBaHUSA:  (PYHKIMOHAIBHOE,  HArpy304HOE,

WHTETPAllMOHHOE, PErPECCUOHHOE. YPOBHM TECTUPOBAHUS: IOHUT, MHTErpaLUs,
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cucrema. Ilonstus: Oar, nedexr, tect — keic. CTpykrypa TecT — Keica:
IIPENYCIOBUE, IIArU, 0XKUAACMBIA pe3ysbTar. [IoHATHS TEeCT — IUIaHa, YEKIHCTA,
TeCT — cbloTa. [IpHHIMIBI pyYyHOTrO TeCTUpOBaHUA. TE€XHHUKM TECT — JIHW3alHA:
I'PaHUYHBIE 3HAYCHHUS, KIaCChl 3KBUBAJICHTHOCTH, ITONIapHOE TecTupoBanue. Korma
aBTOMATHU3HpPOBaTh TECTHpOBaHWE, akKorga HeT. (O030p HHCTPYMEHTOB
apToMarn3auuu. IloHATHE  HENpPEpPHIBHOM  MHTErpallid W HEIPEPBIBHOTO
pPa3BEPTHIBAHMS, MECTO ABTOMATHMYECKHMX TECTOB B ATOM Ipouecce. UYTo Takoe
IIPOU3BOJIUTENIBHOCTb, HAarpys3ka, crpecc. MHCTpyMEHTBI 1 Harpy304HOTO
TECTUPOBAaHUS. METpUKU: BpeMsl OTKIIMKA, MPOITyCKHAas CIHOCOOHOCTh, NMPOLIEHT
OLINOOK.

[IpakTuka: pa300p peaibHbIX KEMCOB ¢ OIMOKAMHU B U3BECTHBIX IMPOIYKTaX.
Knaccudukanus nedextoB B roroBoM npuiiokeHuu. Hamucanue tect — keicoB 1is
CBOET0 IIPUJIOKEHMS 110 KIIKOYEBBIM CIIEHAPHUSM MCIIOIb30BaHus. [ pynnupoBka TecTt
— KEHCOB B TECT — ChIOTHI. [[poBeIeHNE pyYHOTO TECTUPOBAHUS CBOETO IPHUIIOKEHHUS
10 HaIlMCaHHBIM TecT — Keiicam. Pukcanuus nedekroB B 6ar — Tpekepe. Hanucanue
TPEX — MATH aBTOMATHYECKUX TECTOB JJII KPUTUYECKHX (DYHKLIMHA MPUIOKEHUS.
CozzlaHre mpocTOro Harpy304HOro CUEHApHs JUIsl CBOErO NPHUIIOKEHHs. 3aIlyCcK
Harpy304HOTr0 TECTA U AHAJIU3 PE3yJIbTaTOB.

[Ipodeccuu, paccmaTpuBaeMble B paMKax MPOLECCca: TECTUPOBIIMK, HHKEHED
10 aBTOMATHU3aLUHA TECTUPOBAHUSA, CIIELIMAIIACT I10 HATPY304YHOMY TECTUPOBAHUIO

2.6 Pazeepmoieanue

Teopus: moHsATUS cepBepa, XOCTuHTa, obnaka. Bumbr xoctunra. O630p
oOnaunblx maatgopm. IloHsATHS TOMEHa M CUCTEMbI JOMEHHBIX UMEH. UTO Takoe
KOHTEMHEDP W 3a4eM OH HyXeH. OTiauuue KOHTEWHEpa OT BUPTYaJbHOW MAIIHHBIL.
OcHOBHBIC MOHATHA: 00pa3, KOHTEWHep, dain nmus cOopku oOpaza, KOMIOHOBKA
KOHTEHHEpOB. HempeppiBHas UWHTErpauuss U HENPEPHIBHOE Pa3BEPTHIBAHUE.
Wuctpymentsl ayig  aBroMatu3aiuu. lloHartust nemsost u cpen  pa3paboTKu,
TECTUPOBAHMUS, MPOJAKIIH. 3a4eM HYKEH MOHHUTOpPUHI. HMHCTpyMEHTBI

MOHHUTOPHHIA: JIOTU, KOHTPOJIb JOCTYITHOCTH, OITOBCIICHUA.
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[IpakTuka: peructpanus U HaCTpoOiKa OECIIIATHOrO 00JIaYHOTO OKPY KEHHUS.
N3ydenne naHenu yImpaBlCHHs. YTAKOBKAa CBOETO MPUJIOKEHUS B KOHTEUHED.
Hanucanue ¢aitnoB mist cOopku oOpa3za W KOMIIOHOBKH KOHTEHHEpOB. 3aIryCK
MPWIOKEHHUS JIOKAJbHO B KOHTEMHEpax. HacTpolka mnpocToro mauruiaiHa
aBTOMATHYECKOTO JEIUIOS IPU OTIPAaBKE Kojaa B penosutopui. Pa3BépTeiBaHume
npuiiokeHusi Ha cepBepe. Hacrtpoiika ©6a30BOro JIOTUPOBaHHMS U KOHTPOJIA
JOCTYITHOCTH JJi1 CBOero TnpuiokeHus. CHUMyNISIUs HWHUUJEHTAa U pa30oop
JICVICTBUM.

[Ipodeccuu, paccmaTpuBaeMble B paMKax MpoIecca: OOJauHbI HWHXKEHED,
CIIELIUAIIACT 110 MOHUTOPHUHIY U CONPOBOXKICHUIO.

2.7 be3onacHOCTH M 3alIMTA JAHHBIX

Teopust: noHATHA KOHPHUIEHUNATBHOCTD, IIEJIOCTHOCTD, JOCTYITHOCTb. THIIBI
yIrpo3: B3J0M, (UIIMHI, yTeYKa JaHHBIX, pacHpeleiéHHas araka Ha OTKa3
B 00ciy>)krBaHuU. PasHuna ayreHTH(UKAUU U aBTOpU3alMKU. MeTolbl: mapoJy,
TOKEHbl, JByX(akTopHass ayreHTu¢ukauusa. PoneBas wmonens  Jocrtyma.
CuMmMmeTpruyHOE U acuMMeTpuuHoe mudposanue. [Iporokon Oe3omnacHoi nepeaaun
TUIIEPTEKCTA U IIPOTOKOJI 3aIUTHI TPAHCIIOPTHOIO YPOBHS. X3LIUPOBAaHUE IIAPOJICH.
JlecsiTh caMbIX paclpOCTPAHEHHBIX YA3BUMOCTEN BeO — MPUIIOKEHUIN: BHEAPEHUE
KOJIa CTPYKTYPHBIX 3alPOCOB, MEKCAUTOBBIN CKPUIITUHT, MOJJIEIKA MEAKCAUTOBBIX
3arpocoB, HeOe3omacHas KoH(urypauus. YTo BXOAWUT B MOJHBIM ayauT
oe3onacHocT. CTpyKTypa OTUETA TECTUPOBIIMKA HA IPOHUKHOBEHHE.

IIpakTuka: ayauT CBOEro MpoeKTa: IOUCK YIPO3, COCTABICHUE MOJEIIH YIPO3.
Ayaut cucrembl ayteHTu(ukanuu. Hactpoiika posieil u orpaHudeHHil JOCTYIIA.
Hacrpoiika 0e30macHOro mpoTokosia nepegaun runeprekcra. IlpoBepka xpaHneHus
naponeit. [lludppoBanue nanueix B 6aze. [IpoBepka nmpoekta Ha pacpocTpaHEHHbBIE
ysi3BUMOCTH.  McrmpaBieHue  HaiieHHbIX 1poOsiemM. DuUHAIBHBIA  ayauT.
Cocrasnenue otué€ra. [IpeseHTanus pe3ynbTaToB NEepe rpynIoi.

[Ipodeccun, paccmaTpuBaemble B paMKax  Ipolecca:  CHEHUATUCT
no HHQPOPMAIMOHHON 0E€30MacHOCTH, AaHAJUTUK OEe30MacCHOCTH, WHXKEHEP

I10 3aIIUTC JaHHBIX.
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3.11loaroToBKa U 3aUIUTA PelIeHUs

[IpakTuka: MOATrOTOBKA MPE3EHTALMM TOTOBOM mpoaykiuu. IIpeseHTtanus

PE3YyJIbTAaTOB U PCKOMCHAAINMHU 110 OIITUMHU3AIINN aBTOMATU3aAllNH. O6paTHa$I CBA3b.

4. Keiic — yeMnuoHar

[IpakTrKa: UTOTOBBIM KOHTPOJIb B JOPME KEIC — YEMITMOHATA, 3alllUTa Keiica

1.3.16 JIaGopaTopusi KpeaTUBHbIX MHAYCTPHIA

VYyeOHblli (TEeMaTUUECKUI) TUIaH

Tabnuua 16
KosanuyecTBo yacos
Ne . ®opmbI aTTeCTalIUH/
Ha3BaHnue keiica, TeMbI
n/n Teopu | Ipaxt KOHTPOJISA
Bcero P p
| HKa
1. | BBoanblii pa3ae 4 1 3
YcTHBI onpoc
Beognoe 3anstue. UHcTpykTax no Th. poc,
1.1 2 1 1 BXOJHAas THArHOCTHKA
becena «UTto 3Ha4UT OBITH YECTHBIM?»
(TecTupoBaHme)
HcTopust TEXHUYECKUX U300pETEHUH.
1.2 | JocTrkeHHs ypainbCKUX KOHCTPYKTOPOB. 2 0 2 [IpakTrueckas pabora
Wrpa Ha KOMaH1000pa3oBaHue
YHuBepcaibHbIe TEXHOJIOTHYECKHE
2.% P 134 | 36 98
Npouecchl
YeTHBIN onpoc
2.1 | OcHOBBI KpEaTUBHOT'O MBIIIJICHUS 22 6 16 poc,
IIpakTH4ecKas pabora
YcTHBIN ompoc,
29 KpeaTtuBHbIEe TEXHOIOTUU U TUDPOBHIE 2 6 16 IpakTH4eckas pabora
" | AHCTPYMEHTBI IIpomexyTOUHBIN
KOHTPOJIb
YeTHBIN onpoc
2.3 | IIpoexkTupoBaHue U MPOTOTUIINPOBAHNE 24 6 18 poc,
IpaKTH4ecKas pabora
MapkeTHHI ¥ NpPOJABHKEHUE KPEaTHBHBIX .
YcTHBIN ompoc,
2.4 | OpoeKToB 22 6 16
IpaKTH4eckas padbora.
YeTHBIN onpoc
2.5 | busHec B KpeaTUBHBIX HHAYCTPUSIX 22 6 16 pos,
IpaKTH4ecKast paboTa.
7 6 | AHanuTHKa U paboTa ¢ 0OpPaTHOM CBA3BIO 77 6 16 YcTHBIi onpoc,
pakTH4eckas paboTa.
3. | [loaroroBka u 3a1MTa peleHuUsl ) 0 2 Ipakrnaeckas pabora
WTOroBeIii KOHTPOJIb
4. | Keiic — yeMnuoHar 4 0 4 3ammra Keuca
Bcero: | 144 37 107
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* Habop yHUSepCanbHblX MEXHOIO2UYECKUX NPOUECCOo8 ONpedensemcs UHOUBUOYAIbHO NOO
pewenue  Kancoo2o Keuca U MOJCem  8aApbUPOBAMbCs 6 3AGUCUMOCIU O OMPACAlU, MeMAmuKy
u crodcHocmu Ketica. B 3agucumocmu om nocmaenieHHol 3a0aqu u3 0oujeeo nepeyHst npoyeccos (coop
u obpabomxa npodb, MUKPOCKONUYECKULl AHATU3, AHATU3 QUUYECKUX CBOUCME, XUMUYECKUll aHAu3,
kapmoepagpua u TUC — mexnonocuu, mMooeiuposanue 2e0102u4eckux npoyeccos, paboma c¢ KepHamu
U paszpe3amu, OYeHKA IKON0SUYECKUX PUCKOB) 8blOUPAIOMCs me, Komopvle Haubolee NOIHO NO360TII0OM

PAacKkpuims npooaeMamuKy U Hatumu ONMUMAIbHOEe pelerie.

Conepxkanue y4eOHOro mjiaHa

— BaBoanblii pa3aedn

1.1 Beoonoe 3anamue. Hncmpyxkmasic no Th. beceoa « Ymo 3nauum ovimo
yecmHuvim?2)

Teopusa:  uHcTpykTaxk 1o Tb,  oOcyxneHue  JAOpPOKHOM  KapThl
C 3aIJJaHUPOBAHHBIMUA KOHKYpCaMH, MpopabOTKa HJEH, MIaHbl Ha y4eOHBIN TO/,
AHTUKOPPYHLMOHHOE IIPOCBEUIECHUE.

[IpakTHka: BBITOTHEHHE 3aIaHUM BXOJITHOW TUArHOCTHUKH.

1.2 Hcmopusa mexunuueckux uzoopemenuii. /locmudicenus ypaiabCKux
KoHcmpykmopoe.Hzpa na komanoooopazosanue

Teopus: u300peTeHUs JPEBHEMINIMX BpPEMEH U MEpUO/a CTAaHOBJICHUS
WHyCTpUAIbHON IuBUIM3aMu (OT pemecia kK Manydakrtype). [IpombinuieHHbIN
n TexHudyeckul mnepeBopor koHma XVIII — nagana XIX B. Kpynuehmme
TEXHUYECKUE JTOCTH)KEHHS M BHEIPEHUE MAILIMHHOW TEXHUKHU B MPOMBIILIIIEHHOCTb.
N300peTeHnsi U TeXHUYECKHWE JAOCTMXKeHuss XX B. unpu mnepexoae K XXI
NOCTUHAYCTPUAIIBHOMY BEKY Ha UX OCHOBE. YUEHbIE, MH)KEHEphI, W300peTaTenu
YpasbCKOro peruoHa.

[IpakTuka: KOMaHAHas Wrpa, LeJlb KOTOPOHl — OOBACHATH CIOBAa CBOUM
TOBapHUIaM 10 KoMaHie 63 UCO0Ib30BaHUS OJJHOKOPEHHBIX CJIOB U JKECTOB.

— YHuBepcajlbHbIe TEXHOJOTHYECKUE NPOLEeCChI:

2.1 OcHnoewl Kpeamueno20 Molul1eHUA

Teopus: MOHATUSA JUBEPIEHTHOIO W KOHBEPI€HTHOTO MBIIIIEHUSA. MeTo bl
CTUMYJISIIUM KPEAaTUBHOCTH: MO3TOBOM IITYypM, MeTOJ (DOKaJbHBIX OOBEKTOB,

PUEMBI TEOPUHU PEILICHUS U300peTaTeNIbCKUX 3a1a4. IHCTpyMEHTHI Jj1sl TeHepaun

147



uJel: MEHTaJbHble KapThl, MOpP(}OJOTHUUECKUN aHanu3, Marpuia uaeci. Padota
C OTpaHWYEHUSIMU Kak pecypcoM. Kpurepunm OLEHKH HAEH: HOBHU3HA,
peann3yeMocTh, MOJIE3HOCTh, MacIITaOHMpyeMocTh. POl B KpeaTHBHOM CECCHH.
[IpaBmia oOpaTHOM cCBs3u Oe3 oleHuBaHus. [loHATHUA UHKyOaruu uuen
Y MEXKJUCIUIUIMHAPHOTO TIEpeHoca. JTallbl IPEBPALIECHUS UJIEH B TUIIOTE3Y

Ul TIpOTOTUTIUPOBaHUsl. OMMOKA KPEATUBHOTO MBINIJICHUS: KOTHUTUBHBIC
UCKQKEHMUsI, TPYIIIOBas noisipuzanus, 3pdexT skopsi.

[IpakTuka: reHepaiusi He MEHEe JABAJLATH UACH sl BHIOPAHHOTO MPOEKTA.
Knacrepuzanust ungeid mo TpéM rpynmnaM: TEXHOJIOTHMH, BIIEYATJIEHUS, BBITOJA.
OTO60p TPEX AYUIINX UK C TOMOIIBIO OIIEHOYHOM MaTPHUIbl HOBU3HA — CIIOKHOCTh
—a3ddexr. JlopaboTka kaxxioi unen yepes npueém «Kax ymyummts?». [Ipesenranms
pe3yabpTaToB rpymme. Oukcaius peiueHuid Ha CTUKepax WK B MU(PPOBOM JOCKE.
['pynmnoBoe 00CykaeHue U BbIOOP OJJHOM UJIer JUIsl MPOTOTUITUPOBAHUS.

[Ipodeccun, paccmarpuBaembie B paMKax IIpoliecca: KpeaTop, Au3aiHep
MPOAYKTa, apT — JUPEKTOP.

2.2 Kpeamuenvie mexnoiozuu u yughpoevie uHCmpymeHmaol

Teopus: moHSATHS pacTpoBOM U BEKTOpHOUM rpaduku. L[BeToBble MOENH
u ¢popmarsl (¢ainoB. OcHOBbl BeO — u3aiiHa: CETKH, AJaNTUBHBIA Maker,
kommno3unus. [loHATHS TOKagpOBOM aHUMALMM W KIIOYEBBIX KaapoB. OCHOBBI
TPEXMEPHOTO MOJECIUPOBAHUS: IMOJUTOHAIBHBIE CETKU, TEKCTYpbI, OCBEILCHUE,
PEHIIEpUHT. JTanbl BUACONPOU3BOACTBA: CIEHAPHUM, pPACKAAPOBKA, CBHEMKA,
HEJIMHEMHBIM MOHTa)X, 3BYKOBOE comnpoBoxzacHue. [lonarus skcro3uuuy,
KOMITO3UIIMM U IBETOKOPPEKIMU B (pororpacdun. @opMatsl IOCTOB B COLMUATBHBIX
ceTsix. [loHsATHSA BH3yallbHOrO €QMHOOOpa3usi W KOHTEHT — MaHa. Heilpocetu
JUTSl TeHepaIuy n300paxeHuit, TEKCTOB, pedepeHcoB u 00paboTku ayano. OTinune
aBTOMATHU3alMH OT UCKYCCTBEHHOTO MHTEJUIEKTA.

[IpakTuka: co3JaHME HACTPOEUYHOM JOCKM B IpaUyuecKoM peaaKkTope.
Co3nganue KOpOTKOW aHUMAlMM JIOTOTUIA WJIA KJIKOUEBOTO AJIEMEHTAa MpPOEKTa.
['eHepanusi MATH BapUAHTOB BU3YAJIBHOTO MAaKeTa MPOJAYKTa C MOMOIIbIO

HeﬁpOCCTH. MoHTax BHUACOTHU3CPA MNJIUTCIIBHOCTBIO IIATHAAIATL CCKYH/I. 3KCHOpT
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pe3ynbTaroB B (popmarax Juisl MyOJMKalMU B COUUAIBHBIX CETAX. MUHU — IOKa3
C KOMMEHTapHsIMH O BbIOpaHHBIX HHCTPYMEHTAX.

[Ipodeccun, paccMmaTpuBaemble B paMmkKax mporecca: rpaduueckuit
JU3aiiHEep, KOHTEHT — MEHEKED, TPEXMEPHBIN XYA0KHUK.

2.3 Ilpoexmupoeanue u npomomunuposéanue

Teopus: NOHATHS AU3aliH — MBILUJIEHUS: SMIIaTUs, (POKYCUPOBKA, T€HEpaLUs
uel, TPOTOTUIIMPOBAHKE, TeCcTHpoBaHHE. OCHOBBI I0JIB30BATEIBCKOIO OIIBITA:
uHPOpMAIlMOHHAS  apXUTEKTypa, KapTa IyTH [OJIb30BaTess, CIICHApUHU
UCIIOJIb30BaHUA. [IOHATMSA TPOTOTUIIOB HU3KOM M BBICOKOW  JI€TalIM3allUU.
HNHCTpyMEHTHI U1l HPOTOTUITUPOBAHUS: OT OyMa)kKHBIX MaKETOB /10 HMHTEPAKTHBHBIX
npotoTunoB. [loHATHA TecTupoBaHUs, UTEpali, cOOpa OOPATHOM CBSA3HU U TUIIOTE3
yaydmieHu.  Pusnyeckoe  IPOTOTUIIMPOBAHME:  MaTepualbl U TEXHUKU
MakeTupoBaHus. CEpBUCHBIM IU3alH: KapTa TOUYEK KaCaHUs KIMEHTA C CEPBHUCOM,
OoneBble  TOYKM  KiueHTa. [loHATHA  KM3HEHHOTO LHMKJIA  OPOTOTHUMA
U JOKYMEHTALUH.

[IpakTuka: mMOCTpOEHWE KapThl ITyTH IIOJb30BATENS WM ITOCETUTEIIS.
[IpoexkTpoBaHue IOCIEAOBATEIBHOCTA M3 IIATH DJKPAHOB KIHOYEBBIX TOYEK
kacanusa. Co3maHue MHTEPAKTHUBHOTO NPOTOTHIIA JSKPAHOB € MEPEXOAaMU
v kHonkamu.  Co3maHue  OyMaKHbIX M OOBEMHBIX  MAKETOB  MPOJYKTa
WM MPOCTPAHCTBA. TeCTUpOBAaHME IPOTOTHUIIA HA IBYX — TPEX OJHOIPYNITHUKAX.
duKcalus 3aMECUYaHUN U BHECEHUE HE MEHEE TPEX WUTEpAIUi yIydllIeHUN. 3aluTa
UTOTOBOIO MIPOTOTHUIIA NIEPE]] TPYIIION C OOBSICHEHUEM IPUHATHIX PEILICHUH.

[Ipodeccun, paccmarpuBaeMble B paMKax Ipoliecca: MNPOEKTUPOBLIUK
M0JIb30BATENbCKUX ~ HMHTEP(ECOB, CEPBUCHBIM JW3ailHEp, MPOMBIIUICHHbIN
JIA3ANHED.

2.4 Mapkemunz u npoosusicenue KpeamueHvix nPpoeKmoe

Teopus: TOHATHS CErMEHTUPOBAHMS AyAUTOPUHM U NMO3UIIMOHUPOBAHUSI.
UYeTplpe dneMeHTa MapKETHHIa: TOBap, LE€HA, MECTO, NpojBHKeHue. llonsaTus:a
TapreTUPOBAHHOM PEKJIAaMBbl, IOUCKOBOTO MPOJABUKEHUSI U KOHTEKCTHOM pEKJIaMbl.

Boponka npuBiedeHus KiueHTa. Buabl MOCTOB B COMMAIBHBIX CETSIX: 00yUaroIue,
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pasBiekaTenbHble, npoaaromme. [loHaTus npecc — penusa U MeIUaKuTa. JTaIlbl
IJTAHUPOBAHUS COOBITUMHOTO MapKeTUHTa. [IOHATHS MapKeTHUHTa BIUSHUA: BIOOD
omorepa, ¢opMarbl HMHTETparuu, oreHka 3¢h(EeKTUBHOCTH. bpeHmuHT: lereHaa
OpeHna, BuU3yaJdbHas UACHTUUKAIMSA, TOHAJIBHOCTH oOOeHus. [loHsaTHs
YHUKQJIBHOTO TOPTOBOTO MPEJIOKEHUS U KaCaHUS C Ay TUTOPUCH.

[IpakTuka: pa3paboTka MenuariaHa TpoaBKeHUs. DopMHupoBaHHE TPEX
ATANoOB MeJIMaIljlaHa: aHOHC, CTapT, YAep:KaHue ayauTopuu. BeiOop ABYX KaHaJIOB
npoaBmwkeHns. Co3gaHue aHOHCUPYIOIIETO TIOCTa C BU3YaJbHBIM MaKETOM.
Hanucanue creHapusi UHTETpaliy ¢ BBIMBIIIUIEHHBIM OJtorepoMm. Pacuér Oromxera
Ha HEJCNIO TPOABMKEHUSI C pa30MBKOW 110 cTaThsiM 3arpar. OdopmiieHue
MpEe3eHTallnd MeauariaHa. 3amuTa Meauaruiana mepes rpynmnoii. @opMyaupoBka
TPEX KIIFOUEBBIX COOOIICHUH JIJIsl TPecC — pelin3a.

[Ipodeccun, paccmarpuBaemble B paMKax  MpoIlecca:  CHEIUATUCT
0 MMPOJABMKCHUIO B COIMMANIBHBIX CETAX, OpeHJ — MEHEDKEp, CICIHAINCT
IO CBSI3SIM C OOIIECTBEHHOCTHIO.

2.5 Busnec ¢ kpeamugHvlX UHOYCMPUAX

Teopus: MOHATHUS MPSIMBIX U KOCBEHHBIX 3aTpar. Map:KMHAIBHOCTh U TOYKA
0e3yObITOUHOCTH. [IOHATHS CTOMMOCTH TIPHBJICUCHHUS KIUEHTA W MOKU3HCHHOMN
IIEHHOCTH KJINCHTA. YTIpaBJIeHWEe MPOSKTaMH: AuarpaMmMa ['aHTta, poim B KOMaHJe,
rubkue Meroponorud. [loHATHS aBTOPCKOro TpaBa Ha IW3aiH, MY3BIKY, TEKCT
¥ BUJIe0. BUIbI JMIIEH3U W JOTOBOPOB C BHEIIHMUMH HCTOJHUTEIAMU. [loHATHS
MUHUMAJIBHO JKU3HECTIOCOOHOTO TPOJYKTa U KaHajioB MoHeTu3auuu. CTpareruu
MaciTabupoBaHus: MapTHEPCTBA, (paHIIN3a, BHIXO/ HA HOBbIC PHIHKHU. [loHSATHS
IOHAT — 3KOHOMHKHU W OKynaeMocTH. OCHOBBI ()MHAHCOBOTO MOCIUPOBAHUS IS
KpPEaTUBHOIO MPOEKTA.

[IpakTtuka: pacuér ceO0ECTOMMOCTH MHUHHUMAJIBHO  KHU3HECIIOCOOHOTO
npoaykra. IlocTtpoenwe sgumarpamMvbl ['aHTa Ha OJHY HEIENIIO € dTallaMu
Y OTBETCTBEHHBIMHU. 3amojiHeHHE TImadjJoHa OW3HEeC — MOJCNU: I[EHHOCTHOE
MPEIIOKEHHE, KITMEHTBI, PECYPCHI, 3aTpaThl, 10X01bl. O1ieHKa TPEX BUIOB PUCKOB:

TeXHUYECKUH, (PMHAHCOBBIN, OpraHu3alMOHHbINA. [IpeaioxkeHne oqHOTO AEHUCTBUS
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10 CHIDKEHMIO JUTsI KaKoro pucka. [Ipesenranus 6uzHec — pacuéra nepe rpynmiou.
OTBeTHI HAa BOMPOCHI O CPOKAX OKYITAEMOCTH.

[Ipodeccun, paccmaTpuBaeMble B paMKax Mpolecca: MpoJaIocep, apT —
JTUPEKTOP, IPEANPUHUMATEND B chepe MOJIbI.

2.6. Ananumuka u paboma ¢ 00pamHoOIl c6:A3b10

Teopusa: TOHATUS LEIEBOW aAyAUTOPUM W MOPTPETAa  MOJIb30BATE.
KauecTBeHHbIE W KOJIMYECTBEHHBIE METOJbI cOOpa NaHHBIX. [IOHATHS KITFOUEBBIX
nokazareneii 3(PQPEeKTUBHOCTH U METPUK BOBICUYEHHOCTH. [loHsATHS 0OpaTHOMU
CBSI3U: IIpsiMasi U KOCBEHHAs!, TOPSYME M XOJIOJAHBIE OT3bIBbl. THCTpYMEHTHI cOopa
oOpatHOi cBs3u. [loHATHA YKMCTOW TOMJEPKKH TMOTpeOUTeNnel U MHAEKCa
YIAOBJIETBOPEHHOCTU. MeTonbl aHanu3a oOpaTHOM cCBsA3U. [loHSATHUS TUMIOTE3BI
U npoBepku runore3bl. opmar pasaenbHOro rectupoBanus. [loHsaTUA UTepanuu
110 IaHHBIM U OepexMBOro craprana. MHCTpyMeHTBl BU3yalu3alMHM JaHHBIX.
[ToHATUST TOPU3OHTAIBHOTO M BEPTHKAIBHOTO MACIITAOMPOBAHUS Ha OCHOBE
JMaHHBIX. Kak OTIUYUTH CUTHAT OT IyMa. DTUYECKUE aCIIeKThl cOOpa IaHHbIX.

[IpakTuka: cocTaBieHHe MOPTPeTa TPEX TUIIOB MoJib3oBaTenel. PazpaboTka
aHKeThl U3 nATh BompocoB. [IpoBenenne muHu — ompoca. OO6paboTka OTBETOB
U NOACYET cpeaHux 3HadeHud. PopmyimpoBka rumnoressl. [IpoekTupoBanue
pasznenbHoro tecra. Coznanue aamoopaa u3 TpEX KIOUeBBIX Mokazareneir. COop
OT3bIBOB Ha MPOTOTHUII. TemMaTH4eCKOe KOAUPOBAHUE OT3bIBOB W BBIJICICHUE TPEX
riiaBHbIX OoJiei. [Ipe3enTanus BEIBOJIOB U pekomeHaanuii. ®opMyaupoBKa 0JTHOro
U3MEHEHUs B IPOJYKTE Ha OCHOBE aHAJIN3a OOPAaTHOW CBS3H.

[Ipodeccuu, paccmarpuBaeMblie B paMKax Mpollecca: aHAIUTUK, MEHEIKEP
MIPOAYKTA, CIEUUAIIMCT IO MTOJIb30BATENBCKOMY OIIBITY.

3.1loaroToBKAa W 3aIMTA pPeLICHUS

IIpakTHka: mOAroTOBKA IpPE3EHTAlMU TOTOBOM MNpoaykuuu. IIpesenrtanms
pe3yIbTAaTOB M PEKOMEHIallMU MO onTuMu3anuu. O0paTHas CBsI3b.

4. Keiic — yeMnuoHat

[IpakTrKa: UTOTOBBIM KOHTPOJIb B JOpPME KeiC — YeMIIMOHATa, 3allliTa Keiica
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1.4. Ilnanupyembie pe3yabTaThI
ba3oBblil ypoBeHb
Moayab «I'opHO — MeTAJLTypru4ecKasi 0Tpacjib»

Ilpeomemmnuwie pezyromamaol:

— M3yYeHbl BHJBI TMOJIE3HBIX HCKomaeMblx CBEpAJIOBCKOA 00nacTu
KPUTEPHUH OLIEHKH 3aI1acoB ChIPbS;

— YCBOGHBI TpeOOBaHMA TEXHUKH O€30MacHOCTH TMpu  paboTe C
reoJIOTUYECKUMHU MPOOaMH U JTA00paTOPHBIM 000PYI0BAHUEM;

— OCBOEH 0TOOp, ONKCAHNUE U IPAHYIOMETPUUYECKUM aHATN3 Ie0JIOTMYEeCKUX
po0;

— c(OpMHUpPOBaHbl HABBIKH ONPEIECICHUS BIIAXKHOCTH, IJJACTUYHOCTU H
npumeceld GOpMOBOUHBIX MaTEPUAJIOB;

— OCBOEHBI METObI IPUTOTOBICHUS (DOPMOBOUHBIX CMECEH U UX UCIIBITAHUS
II0J1 BBICOKOTEMIIEPATYPHBIM BO3ICHCTBUEM;

— c(OpMHUpPOBaHbl YMEHUSI NMPUMEHATb MUKPOKOHTpoJuiepbl Arduino s
cOOpa TaHHBIX C JaTYMKOB TEMIIEPATYphl U BUOpaLUY;

— W3y4YEHbl NPUHLHUIBI padOThl C UCIOJHUTEIBLHBIMU MEXaHu3Mamu (pelne,
CEpBOIPUBO/IbI) AJIsl aBTOMATU3ALMN JIUTEHHOTO 1IUKIIA;

— copMHupoBaHbl HABBIKM MPOEKTUPOBAHUS  AJITOPUTMOB  KOHTPOJIS
(KOHEYHbIE aBTOMAThl) U MHTErPALIMA KOMIIOHEHTOB;

— OCBOEH AaHajM3 TEOJOTMYECKUX KapT, IMOCTPOEHUE pa3pe30B H
KapTorpadgupoBaHUe MECTOPOKICHUMH;

— c(opmMHUpoBaHbl YMEHHUSI OLICHKH 3aM1aCOB ChIPbsI HA MECTOPOXKICHMSIX;

— u3yuyeHbl Npodeccuu reojora, MHXEHepa-MaTepuaioBesa U MHXKEHepa-
aBTOMaTU3aToOpA.

Moayab «KpeaTuBHBbIE HHIYCTPHN
Ilpeomemmnuwie pezyromamaol:
— H3ydeHa CTpyKTypa nopTdonuo (Bu3yaa, BUACO, TEKCT) U MPUHIIUIBI

IIOCTAHOBKH TCXHHYCCKOI'O 3adaHUA,
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— YCBOEHBI TpeOOBaHHsS TEXHMKH O€30MacHOCTH MpHU padbore ¢ Goro- u
BUsIe0000pyaoBanuem u [1K;

— OCBOGHO CO3/laHH€ TEKCTOBOM CaMONpE3CHTAllMd U  CIeHapus
BUJICOBU3UTKHU;

— U3Y4YEHBI OCHOBBI (OTOCHEMKH (CBET, KOMITO3UIIUSA, pabOUHii MOPTPET) U
BUJICOCHEMKH (y0Jn, TIepeOrBKHU);

— copmupoBaHbl HaBBIKM CUCTEMaTH3allUU, IEPEUMEHOBAHUS U Mepeaadn
(haiIoB Mo YEK-JIHCTY;

— wu3ydeH uHtepdeiic Figma u 0CHOBBI POEKTUPOBAHUS JICHMHTA (CETKa,
TUunorpaduka, KOMIOHEHTHI);

— OCBOEH IIpoLEecC CO3/laHus Bailpdpeilma, HaNOJHEHUS KOHTEHTOM U
HACTpOIKau NpOTOTUIIMPOBAHUS C a/lallTallueil o MOOWIIbHBIE YCTPOICTBA;

— wm3yueHbl ocHoBbl HTML wu CSS: crtpykrypa nokymeHTa, OjoudHas
Mozenb, Flexbox, noakimouenue mpu@Tos;

— OCBoeHa cOopka  BeO-CTpaHHUL-MOPTHOIUO C  HUCIHOJIH30BAHUEM
CEMaHTHYECKUX TeroB U CSS-nepeMeHHbIX;

— u3yueHbl npodeccun komupaiitepa, ¢dotorpada, omeparopa, Ul/UX-
nu3aiiHepa, Bepcraibliiuka, frontend-paspadotunka u web-uHxeHepa;

— COpPMHUpPOBAaHbl YMEHHUS COCTaBJISATb TEXHUYECKOE 3aJaHue IS
nopT¢oJino, co37aBaTh TEKCTOBYIO CAMOIIPE3EHTALUIO U CLIEHAPUM BUICOBU3UTKH.

Moayiab « MaIIMHOCTPOCHHE

Ilpeomemmnuwie pezyromamaol:

— U3YyYEHO MECTOPOXKIEHUS ChIpbs AJis MMXThI B CBEpIOBCKOM 001acTH U
KpUTEPUH 0TOOpA y4aCTKOB JI00BIYH;

— YCBOEHBI TpeOOBaHUS TEXHUKHU 0€30MIaCHOCTH MPU padboTe C T€0JaHHBIMH,
crankamu ¢ YITY u naGopaTopHbIM 000py0BaHUEM;

— ocBoeH ummnoptT ImdpoBeix moxenei penbeda B QGIS, mocrpoeHue

npoduneit B SAGA GIS u Bb16Op MI0mIaaKu JyIsl 103aTOPa;
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— cdopMUpOBaHBl yYMEHHA OTOOpa, TPaHyJIOMETPUYECKOTO AaHAIuU3a,
OTpeIeICHHS BIAKHOCTH, TNIACTUYHOCTH U a0pa3uBHOCTH KOMIIOHEHTOB IIMXTHI;

— OCBOEHBI pacy€Tbl MapamMeTpoOB MIMXTHI (TE€KY4YeCTh, MIOTHOCTb, IIar
BUTKOB, 3230pbl) U 0OPMIICHHE TEXHUUYECKOTO 3a/1aHHUS;

— H3yYEeHBl KOHCTPYKIMHU J103aTOPOB, OCBOCHO 3D-monennpoBaHue y3iioB
(mHek, xkopiyc, Oynkep) B CAIIP;

— chopmupoBaHbl yMeHHUs pacu€Tra HIHEKOBOI'O Bajla Ha MPOYHOCTh H
XKECTKOCTh, M3TOTOBJICHHS AeTayd Ha cTadke ¢ UITY u cOopku y3710B ¢ KOHTpOJIEM
JIOITyCKOB;

— cOopMHUpOBaHBl HAaBBIKM I[000Opa MaTepuanoB JJii 3allUThl OT
abpa3uMBHOTO U3HOCA U pa3pabOTKU KOHCTPYKTOpcKon qokymeHTanuu no ECK/I;

— c(opmMupoBaHbl yMEHUS IPUMEHEHHSI MUKPOKOHTPOJUIEpoB Arduino st
yrpasieHus mHekoM uepes HINM, npaitBepbl ABUraTenei u J1aT4nuKd YPOBHS;

— OCBOEHa paboTa C BECOBBIM MOJYJIEM J03UPOBaHMs (TEH30aTYUK,
HX711) u pa3paboTka anroputMa OTCEYKM MOPIHM HA OCHOBE KOHEUYHBIX
aBTOMATOB;

— wu3ydeHol npodeccun reosora, [MC-cnenumanucra, HHXEHepa-
KOHCTpyKTOpa, omnepatopa crtaHkoB c¢ UIIY, namamuumka KUIIMA u uHxkeHepa-
aBTOMaTU3aTOoOpA.

Moayasb «IIumeBasi IPOMBIILICEHHOCTD)

Ilpeomemmnwie pezyromamol:

— WU3y4YeHbl BUIBl U 00JIACTH NPUMEHEHHUS OMOCTUMYJSTOPOB, a TaKkKe
KPUTEPHUH OLIEHKH 3KOJIOTMYECKUX PUCKOB;

— YCBOEGHBI TpeOOBaHUS TEXHUKHM OE€30MacHOCTM npu pabore ¢
XUMHYECKUMH PEaKTUBAMU U JJaOOPaTOPHBIM 000pYI0BaHUEM;

— OCBOEH TMOA0Op YMAaKOBOYHBIX MaTepuayioB (CTEKJIO, IUIACTHK,
Ounopaznaraembi€ MOJIMMEPHI) U MPOBEACHUE CPABHUTEIBHOIO aHAIN3a UX CBOMCTB;

— chopmupoBaHbl YMEHHS MOJIYYEHHUS, OUMUCTKH U CHEKTPOMETPUUYECKOIO

KOHTPOJIS;
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— OCBOEHBI Pacu€Thl KOHIIEHTpAIlMM U MAacCOBOM JOJIM JJI COCTaBJICHUS
pelenTypbl OMOCTUMYJISITOPA C MOCTEAYIONIeH cTabuIn3anrueid KOMIIOHEHTOB;

— UW3Yy4YeHbl MeETOAbl OuoTecTUpoBaHUS (PUTOTECTHI, BereTallMOHHBIC
OMBITHI) W TUIAHUPOBAHME OKCIEPUMEHTA [JII OLEHKH 3(P(HEKTUBHOCTH
OMOCTUMYJISITOPOB;

— OCBOCHBI OIPEJCIICHUS] PHEPrUU MpPOpacTaHusi, BCXOXKECTHU, POCTOBBIX
napameTpoB (BBICOTA, JUTMHA KOPHS) U OMOMAacChl PACTCHHI;

— c(hopmMupoBaHbl YMEHHUS OTICHUBAHUS COJICP KAHUS XJIOPO(IILIIa METOIOM
CHEKTPOPOTOMETPUH U MPOBEJECHUSI CTPECC-TECTOB (3aCOJICHUE, 3aCyXa);

— OCBOCH BETETAIMOHHBIA OMBIT B TPYHTE W CTAaTUCTUYECKas oOpaboTka
pesynbraroB (kputepuilt Ctbrogenta, ANOVA);

— chopMUPOBaHbl HABBIKM MPUMEHEHUSI METOJOB OUMCTKHM M aHalu3a
nanHbeiX B Google Sheets (Tunu3zanus, cranmapTuzanus, QUibTpanus, QyHKIUU
BITP/XLOOKUP);

— wu3ydeHnl npodeccun abopaHTa, TEXHOJOra MHUIIEBBIX MPOU3BOACTB,
WHKEHEPA-HAHOTEXHOJIOTa, CHeHaIuCcTa MO0 aHalIu3y JaHHBIX, JiabopaHTa-
CEMEHOBO/1a, (U3HO0JI0ra paCTEHUH, arpOHOMa-KUCCIeI0BaTeNs, OMoJIora, orepaTopa

AaHHBIX, dHAJIMTUKA JaHHbIX, AdTa-UHXKCHCPA.

Moayab «TpaHCIOPT U JIOTUCTHKA»
IlIpeomemmnuwie pezyromamaol:
— HW3yYEeHbl OCHOBBI MMHUTAIMOHHOTO MojenupoBanust B cpene AnylLogic

(6ubMMOTEKH, areHThI, CPea);

— YCBOEHBI TpeOoBaHUsI TeXHUKU Oe3zomacHocTH mnpu padore ¢ [IK u

MPOTPaMMHBIM 00ECIICUCHHUEM;

— chopMHUpPOBaHbl 3HAHUS O TIOCTPOCHWU TOPOJCKOHW CpEeIbl, CETH
MapHIpyTOB M HACTPOUKE ABUKEHUS POHOB C UCTIOIB30BAHHEM OJIOKOB,;

— OCBOCHO CO31aHHC JIOTUKU JOCTABKH,
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— OCBOCHBI METOJBI 3a/laHusl 3alpPETHBIX 30H, IOCTPOCHHUS OOXOIHBIX
MapuIpyTOB U YCIOBHOW MaplIpyTH3alIUU;

— c(opMUpPOBaHbI HABBIKK MPUMEHEHHUS MOJEIUPOBAHUS U BU3yaJIU3ALUU
ToKa3aTeJie;

— OCBOCH aHaJM3 KJIIOYEBBIX MOKa3zareneil 3hPpeKTUBHOCTH U ONTUMHU3AIUS
MOJICIIH;

— M3y4YEeHbl  METOJbl  OYUCTKH, THUNU3ALMM, CTaHAApTU3ALUU U
CTPYKTYpPUPOBAHUS TPAHCIIOPTHBIX JAHHBIX;

— copMuUpOBaHBI YMEHUS PabOTHI ¢ (HOpMyJIaMU U BU3YyaTU3alUEH JaHHBIX;

— OCBOEH IpoIecCC aBTOMaTH3alMu OOpaOOTKM JaHHBIX C IMOMOUIBIO
MakpocoB ¥ ckpunToB Ha Google Apps Script (LMKJIBI, yCIIOBUS, IEPEOOP CTPOK);

— M3y4yeHbl Tpodeccuu MMHUTAIMOHHOTO MOJACIUPOBAHUs, AaHAJIUTUKA
TPAHCIIOPTHBIX JIaHHBIX, pPa3pabOTYMKa aBTOHOMHBIX JIDOHOB U HH)KEHEpa-
aBTOMAaTH3aTOPA.

MopayJb «JHepreTuKa»
Ilpeomemmnuie pesynomamor:

— WU3Y4YCHBbl OCHOBHBIE TMOHATHUS SJEKTPOTEXHUKH U TNpaBUAa HU3MEPEHUS
MYJIETUMETPOM;

— copmupoBaHbl YMEHHUSI COOTHOCHTH TMPOGECCHOHATBHBIE 3aladll C
GYHKIIUSIMU WHXEHEpa-IHEPTeTHKA, TPOCKTUPOBIIINKA AaBTOHOMHBIX SHEPTOCHCTEM,
3D-Moennepa v CienualiucTa o aBTOMaTHU3alNY;

— OCBOCH MpOIECC COOPKH DIIEKTPUYECKUX IIETeH ¢ MOCIeI0BaTebHBIM U
napauIeTbHBIM COSIMHEHUEM TIPOBOTHUKOB;

— copmupoBaHbl yMEHMsI pacu€Tra MOIIHOCTH U SHEPTHH, MOTPedsIsseMoil
pa3IMYHBIM 3JIEKTPOOOOPYI0BAHUEM;

— HU3Y4YeHbl NPUHLUIBI PabOThl COJHEYHOM MaHenu (TOK KOPOTKOTO
3aMbIKaHUsI, MaKCUMaJIbHAsT MOIIHOCTh, HAMpPSHKEHHE XOJOCTOTO XO0/a), OCBOEH

BBIOOP ONTUMAJIBHOTO TTOJIOKEHUS JISI MAKCUMAJIbHOM BBIPAOOTKH DHEPTUH;
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— copMHUpPOBaHBI HABBIKA MPUMEHEHHSI METOJIOB MOJA00pa KOHTPOJIIEPOB
3apsana (PWM, MPPT), akkymynsTopoB U KaOeneil moj 3aJaHHbIC MapameTpbl
Harpy3Ku;

— copMUpOBaHbl yMEeHHUS pacuy€Ta »HHeprodasaHca B aBTOHOMHOM
DHEPrOCUCTEME «COJIHEYHAs TAaHENIb — KOHTPOJUIEP — HArpy3Ka» W 3alOJIHEHUS
JKypHaJla yuy€ra dHEPIUH;

— u3yueHbl 0cHOBBI 3D-moaenupoBanus B KOMITAC-3D u 2D-yepuenus no
crangaptam ECK/I;

— copMUpPOBaHbI YMEHHMS TOJATOTOBKU Mozelel k 3D-nieyatu B ciaiicepe u
MOCTOOpa0OTKE HaNleYaTaHHBIX JIETAJICH;

— OCBOEHO MPOrpaMMUPOBAHKE MUKPOKOHTPOJUIEpOB Arduino /ijist paboThl ¢
JaTYNKaMU U UCTIOJTHUTEIbHBIMU YCTPOMCTBAMH;

— u3y4eHbl  npodeccud  MHXXEHEpa-dHEPreTHKa,  MPOCKTUPOBIIUKA
aBTOHOMHBIX 3HeprocucreM, 3D-Mozemnepa U cnequantncTa Mo aBTOMAaTU3alUH
(Arduino-pa3paboTunka).

IIpoaBUHYTHIN YPOBEHb
JlaGopaTopus reoJioruv U re0TeXHOJI0Tuii

IlIpeomemmnuwie pezyromamaol:

— HW3y4YeHa UCTOpUSI TEXHUYECKUX M300PETEHH M OCHOBHBIE JOCTHIKEHUS
YPAIIbCKUX KOHCTPYKTOPOB U U300peTaTeniei;

— YCBOEHBI TpeOOBaHMS TEXHUKM O€30MAaCHOCTH U  CaHUTAPHO-
TUTUEHUYECKUE HOPMBI TMpU paboTe ¢ TEOJOTHMUYECKUM U Te0JAe3UYeCKUM
o00opy10BaHUEM;

— W3ydYeH mpoiiecc otOopa, 0OpabOTKU M KaTajloTu3allid Ie0JIOTHYeCKUX

po0;

— chopmupoBaHbl yMEHUS MUKPOCKOMMWYECKOTO aHajnu3a MHUHEPAJIOB H
HOpOI;

— OCBOGHO MPHMEHEHHE I'e0Ie3MUECKOT0 000PYI0BaHUS IS TPACCUPOBKH
JI0poT;
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— cdopmupoBanbl HaBblku mnpumeHenus BIIJIA mns a’podorochémMku
JIOPOYKHBIX MOJIOC;

— ocBoeHa padota B QGIS ¢ LIMP u reonoruyeckumu pazpezamu;

— c(hopmupoBaHbl HABBIKH BEJICHHS TEXHUYECKUX MIPOEKTOB;

— UW3y4YeHbl Mpodeccuu, CBsSI3aHHbIE C TeOMH(OPMATUKOHN, TI'eoJIe3UeH,

T'OPHBIM IOCJIOM U HI/I(i)pOBI)IM MOJICIINPOBAHUCM.

JlabopaTtopusi 3HepreTuKu

Ilpeomemmnuwie pezyromameol:

— H3y4YeHa UCTOpUSI TEXHUYECKUX M300PETEHUN M OCHOBHBIE JOCTHXKEHUS
YPAIbCKUX KOHCTPYKTOPOB U U300peTaTeiei;

— c(hopmMupoBaHbl YMEHHSI TPOECKTUPOBAHUS SYHEPTOCUCTEM TPAHCIOPTA U
3apsAIHON HHGPACTPYKTYPHI;

— OCBOEHBI IIPOLECCHl IPOU3BOJACTBA, NEPENAadYd U  PaCHPEACIICHUS
IIEKTPOIHEPTUH;

— U3YYEHBI aKKyMYJISITOPHBIE HAKONIUTENW U B 115 3apsiAHbIX CTaHUINM;

— OCBOEH Pacy€T COJHEYHBIX MaHeNe 1 Moa00p TUOPUIHBIX CUCTEM;

— chopmupoBaHbl HAaBBIKM MPUMEHEHHUS TEIJIOBU30pa ISl JUATHOCTUKU
JBUTATENICH U OaTapei;

— ocBoeH mpouecc co3gaHus loT-cuctem MoHUTOpUHTa OOPTOBOIA
AIIEKTPOHUKH;

— chopmupoBaHbl HaBBIKM MPOTHO3UPOBAHUS HATPY3KH U CO3JIaHUS
IU(POBBIX JTBOMHUKOB TPAHCMHUCCUU U OXJIAKICHUS.

JlaGoparopusi ungpoBoro NpoeKTHPOBAHNS, MPOTOTUIUPOBAHUSA
U MPOU3BO/ICTBA
Ilpeomemmnuie pesyromamoi:
— W3y4YeHa MUCTOPUSI TEXHUYECKUX M300PETCHU M OCHOBHBIE JOCTHIKEHUS

ypaJIbCKUX KOHCTPYKTOPOB U U300peTaTeiei;
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— YCBOEHBI TpeOOBaHMSI TEXHUKH OE€30MAaCHOCTH ©  CAHHUTAPHO-
ruruennyeckre Hopmel nipu padore ¢ CAD/CAM-cucremamu, 3D-nipuHTepaMu U
VR/AR-o06opynoBanuem;

— ocBoedbl CAD/CAM-mMmonenupoBaHue W aIMTUBHOE ITPOU3BOJICTBO
aBTOKOMITOHEHTOB;

— HW3Y4YeHbl MPOrpaMMHUPOBAHHE MHUKPOKOHTPOJUIEPOB U DIIEKTPOHHUKA
OOpPTOBBIX CUCTEM;

— chopmupoBansl HaBbIKH TIpuMeHeHUsT VR/AR U TexHHMUYecKoro 3peHus
JUTs1 OECTIMITIOTHBIX CUCTEM;

— chopmupoBaHbl YMEHUSI KaJIMOPOBKU TATYMKOB U CO3JaHUS HU(PPOBBIX
JIBOMHUKOB;

— o0oCBOeH mpouecc co3manusa loT-npunoxkeHuid WISl JUArHOCTUKH U
MOHUTOPUHTA aBTOMOOWJIS;

— c(opmMupoBaHbl HaBBIKA MPOMBIIIEHHONH POOOTOTEXHUKH U COOPOUHBIX
TEXHOJIOTHH;

— c(hopmMupoBaHbl HaBBIKM MPOEKTHOM padoOThl U MNpodhecCUOHATBHOU
OpUEHTAIUH.

JlaGopaTopusi COBpeMeHHbIX KOHCTPYKIIMOHHBIX MaTEePHAJIOB
U HAHOTEeXHOJIOT Ui

Ilpeomemnmnuwie pe3yromamai:

— H3yYeHa UCTOPHUS TEXHUUYECKUX M300pPETEHUI U OCHOBHBIC JOCTHKCHUS
YPaJIbCKUX KOHCTPYKTOPOB U U300peTaTene;

— YCBOGHBI TpeOOBaHMS TEXHUKM O€30MaCHOCTH W  CaHHUTApPHO-
TUTUEHUYECKUE HOpPMBI TMpu paboTe ¢ MaTepuajaMd U UCHbITATEIbHBIM
o0opy10BaHUEM;

— chopmupoBaHbl YMEHHS OpTaHU3AIMU TMPOEKTHOW NEATEIbHOCTH U
aHaJM3a HaAyYHBIX JTaHHBIX;

— W3y4YEHbl CBOWCTBAa META/UVIOB, KOMIIO3UTOB M KEpaMHUKU s

ABTOKOMIIOHCHTOB,
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— OCBOEGHBI METOJbI WCIIBITAHUS MAaTEPHAIIOB HA yCTAJIOCTh, KOPPO3UIO H
YAAPHYIO BSI3KOCTb;

— c(opmMupoBaHbl HABBIKM MPUMEHEHUS HAHOTIOKPHITUN U HAHOTEXHOJIOT U
B MaIlTMHOCTPOCHUU;

— OCBOCHBI QJIUTUBHBIC TEXHOJIOTMM W TPUHIUIBI pabOThl ¢ YMHBIMU
MaTepHualaMu;

— chopmupoBanbl ymMeHHUS pa3paldaTbiBaTh PEIICHHUS IO OOJIETYEHHUIO
KOHCTPYKITUH TIPH COXPAHEHUH MPOYHOCTH;

— c(opmupoBaHbl HABBIKM KOMAaHJHOW PaOOTHI U KPEATUBHOTO MBITTUICHHSI.

JlaGopaTopusi MAIIMHOCTPOCHUS

Ilpeomemmnuwie pe3yromamoi:

— W3y4YeHa UCTOPHsI TEXHUUYECKHX M300PETCHU M OCHOBHBIC JOCTHKCHUS
ypaJIbCKUX KOHCTPYKTOPOB U U300peTaTenei;

— YCBOGHBI TpeOOBaHMSI TEXHUKH OE€30MAaCHOCTH U  CAHUTAPHO-
TUTUEHUYECKHE HOPMBI TpU paboTe ¢ 00OpydOBaHHMEM I MEXaHUYECKOUH
00pabOTKH, CBApKH, KOBKU U JIUTHS,

— chopmupoBaHbl YMEHHUS] MPOCKTUPOBAHUS M MOJCIUPOBAHUSA Y3JIOB U
arperaros;

— OCBOCHBI TEXHOJIOTHH MEXaHUYECKON 00pabOTKH, CBaApKH, KOBKH U JIUTHS;

— OCBOCHBI aJIJTATUBHBIC TEXHOJIOTUHU U MPOU3BOJICTBO KOMITO3UTOB;

— chopmupoBaHbl YMEHHS JAMATHOCTUKHU, PEMOHTA W OOCITYyXKHUBaHUS
aBTOMOOMJIEH;

— chopmMupoBaHbl HaBBIKM TPUMEHEHUS aBTOMATH3AIMH, KOHTPOJIS
KauecTBa U 3HEeProd’h(HEeKTUBHOCTH;

— chopmupoBaHbl yMeHHUS pa3palaThIBaTh PEIICHUS IO a’pOAMHAMUKE,
0E€30IaCHOCTH M DKOJIOTHH;

— chopMupOBaHbI HABBIKM KOMaHIHOK PabOTHI M KPEaTHBHOT'O MBIITUICHUS.
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JlabopaTopusi 3K0J10rUH, OMOHUKHA U OMOTEXHOJIOT Uil

Ilpeomemmnuwie pe3ynomamut:

— H3y4YeHa UCTOpPUSI TEXHUYECKUX M300pPETEHUN M OCHOBHBIE JOCTUXKEHUS
ypaJIbCKUX KOHCTPYKTOPOB U U300peTaTeliei;

— chopmMupoBaHbl yMEHHUS MTPOCKTUPOBAHMS IKOJOTHYHBIX TPAHCIOPTHBIX
CPEIICTB;

— OCBOCHBI AJJUTUBHBIE TEXHOJIOTMM [JIsi OHOpasjiaraéMbIX 3JIEMEHTOB
CaJIOHa;

— chopmupoBanbl HaBBIKU NpUMEHEHUS AIEKTPOHUKHU U
MUKPOKOHTPOJIJIEPOB JJI1 HEUTpaJIU3alliU BHIXJIOMHBIX T'a30B;

— chopMUPOBAHBI YMEHHSI IKOJIOTUUYECKOTO MOHUTOPHUHTA BAOJb TPacc C
MTOMOIIBIO TATYUKOB,;

— copmupoBaHbl yMeHUS pa3padaThIBaTh OMOIIACTUKYA, OMOHEUTpaATbHBIC
YIAaKOBKH 1 OMOPOOOTOB;

— chopMUPOBaHbl YMEHHUS MPOEKTUPOBAHUSI YCTOWUMBBIX MPUIOPOKHBIX
pacTEHU U 3€JIEHBIX TEXHOJIOTUN;

- C(bOpMI/IpOBaHBI HaBBIKH KOMaHHHOﬁ pa6OTI>I N KPCAaTHBHOI'O MBIIIIJICHUA.

JlaGopaTopus pa3padoTKu NPOrpaMMHBIX IPOAYKTOB
Ilpeomemnmnuwie pe3yromamai:
— H3yYeHa UCTOPHUS TEXHUUYECKUX M300pPETEHUI U OCHOBHBIC JOCTHKCHUS

YPaJIbCKUX KOHCTPYKTOPOB U U300peTaTene;

— YCBOGHBI TpeOOBaHMS TEXHUKM O€30MaCHOCTH W  CaHHUTApPHO-

TUrHeHnYecKre HopMbI rpu padote ¢ IIK u nporpaMMHbIM 0OecrieueHneM;

— wu3ydyeH okuzHeHHBIM 1wk I10, ocHoBe UX/UI u TpeGoBanus

nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
— wusyueH aHanu3 poiHka [10 mms aBroTpancnopTa;

— ocBoeHo manupoBanue npoekra u UX/Ul-nu3aiin;
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— chOopMHUPOBaHbl HaBBIKM Pa3pabOTKHM MOOWIBHBIX, BeO U JECKTOII-
TIPUIIOKEHUM;

— c(opmMupoBaHbl yMEHUSI TECTUPOBAHMS U PA3BEPTHIBAHUS CUCTEM;

— OCBOEH IIpollecC CO3AaHMs HKOIIaThopM, HUPPOBBIX aCCUCTEHTOB,
CUCTEM YMHOIO ropoja 1 TeJIeMEIULMHBI;

— chopMUpOBaHBl HABBIKM KOMAaHAHON paboTel U 3¢ ¢EeKTUBHON
KOMMYHHKAITIH.

JlaGopaTopusi KpeaTHBHBIX MHAYCTPHUIA

Ilpeomemmnuwie pezyromameol:

— U3Y4YEHBI - UCTOPUS TEXHUYECKUX U300PETEHHUM U OCHOBHBIE IOCTHKEHUS
YPAIbCKUX KOHCTPYKTOPOB U U300peTaTeiei;

— YCBOEHBI TpeOOBaHMUSI TEXHUKM O€30MAaCHOCTH U  CaHUTAPHO-
TMTUEHUYECKHE HOPMBI MpU paboTe ¢ LUPPOBBIMU HHCTpyMeHTamu u AR-
o0opy10BaHUEM;

— OCBOEGHBl KpEaTUBHBIE TEXHOJOTMU M LHUPPOBbIE HHCTPYMEHTHI
aBTOAW3alHa;

— chOpMHUPOBAHBl yYMEHHUS MPOEKTHUPOBAHUS U MPOTOTUIHPOBAHUS
MHTEPBhEPA U IKCTEPHEPA;

— chOpMHUPOBAaHBI HABBIKM TMPUMEHEHHS MAapKETHHTa W TPOJBHKCHUS
KpEaTHUBHBIX MPOCKTOB B aBTOMHIYCTPHUU;

— cdopMupoBaHbI OM3HEC-HABBIKM B TFOHUHTE U KaCTOMU3AIIHH;

— wu3ydyeHo BHeapeHue AR, pazpaboTka OpeHIOB U TYPUCTHYECKHUX
MapIIpyTOB Ha PETPO-aABTO;

— chOopMHUPOBAHbBI HABBIKM KOMaHIHON pabOTHI U KPEaTUBHOTO MBIIICHUSI.

Memanpeomemmnuwle pe3yromamul:

— copMupoBaH yCTOWYMBBIA HWHTEPEC W MOTHUBALUS K H3YUYEHHUIO

TCXHUYCCKUX TUCIHUIIINH,
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— OCBOCHO YMEHHE IUIAHHPOBATH IPOIECC BBITIOJHEHUS PabOTHI, CTABUTH
IICJIM U JIOCTUTATh MOCTABJICHHBIX PE3yJbTaTOB, aHAIM3UPOBATh U OCYIIECCTBIISTH
KOHTPOJIb CBOCH JIeATEIIbHOCTH;

— chOpMHUpPOBAHBI HAaBBIKK PAa0OTBI € pa3IMYHBIMH  HCTOYHUKAMHU
UHpOpMAIIUK, YMCHHE CaMOCTOSTCIIbHO WCKaTh, W3BJICKaTh W  OTOMPATh
HEO0OX0IMMYI0 HH(POPMAIIHIO;

— c(hOpMHUPOBAHBI HABBIKH HCCIICIOBATEIBLCKON U MPOCSKTHOM ICATEIIbHOCTH
yepe3 TeHEPUPOBAHUE UIICH abTEPHATUBHBIMU METO/IaMHU;

— chOpMHUPOBAH HABBIK MyOJUYHBIX BBICTYIUICHHHA M MPE3CHTALUU CBOMX
pabor.

Jluunocmmnoie pe3yiomamol.

— cdopMupoBaHa IIEHHOCTb 3J0POBOTO U 0€30macHOro ooOpasza KU3HHU;
YCBOEHBI TpaBWJIa TEXHUKM O€30MACHOCTUM MpU paboTe ¢ 00OpyAOBAHHEM U

WHCTPYMEHTAMU;

— cdopMupoBaHa KOMMYHUKATHUBHAs KOMIIETEHTHOCTh B OOIICHUU U
COTPYIIHMYECTBE CO CBEPCTHUKAMH B TIpollecce o0pa3oBaTebHOM, Yy4eOHO-

I/ICCJIGI[OBaTCJIBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,

— ¢(hOpMUPOBAHO OTBETCTBEHHOE OTHOIIICHHE K O0YUYEHHIO, TOTOBHOCTh U

CITOCOOHOCTH K CaMOpPa3BUTHIO CaM006pa30BaHI/IIO;

— IIOJY4YCH HpaKTI/I‘IeCKI/Iﬁ OIIBIT Y4aCTHA B TCXHHYCCKHUX IIPOCKTAX M HX

OIICHKH;
— TOpPAOCTb 32 KyJbTYpPHOE M HAy4YHO-TEXHUUYECKoe Hacieaue Poccuu;

— chOpMUPOBAHO  OTBETCTBEHHOE  OTHOIICHHUE K  IKOJOTUYECKUM

MMOCICACTBUAM TCXHOJIOTHYCCKOI'O IIPOTrpeCCa;

— chopMupoBaHO OCO3HAHHOE OTHOINIECHHE K MOTEHIIMATBHBIM YIPO3aM

TEXHOJIOTHYCCKOI'O Pa3BUTHA.
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1.5 Bocniutanue
Heas Bocnutanusi: (GopmMupoBaHue y oOy4aronIuxcsi OCHOB JYXOBHO —

HPABCTBEHHOM KYJIBTYpbI, IEPBUYHBIX IPEICTABICHUNA O MMAaTPUOTU3ME, CEMBE,
TpyZe u 0e30MacHOM TOBEJECHUM HAa OCHOBE TPAJUIIMOHHBIX POCCHMCKHUX
LIEHHOCTEM, a TaKKe pa3BUTHE SMOLMOHAIBHOIO HHTEJUIEKTa U HAaBBIKOB
KOHCTPYKTHUBHOT'O B3aUMOJICUCTBUS B KOJUIEKTUBE.

3agaumM BOCIIUTAHUA:

— COJACHCTBOBaTh  MPHUCBOCHHUIO  OOYYAIOIIMMHUCS  TPaJULIMOHHBIX
POCCHUHCKHMX yXOBHO — HPAaBCTBEHHBIX LIEHHOCTEW (KM3Hb, JOCTOMHCTBO, MpaBa
¥ CBOOOMIBI YeJOBEKa, MaTPUOTHU3M, T'PAXKTAHCTBEHHOCTH, CiIyxkeHne OTedecTBy,
CO3MIaTeIbHBIN TPy, KPENKasi CEMbs U JIp.);

— pa3BUBaTh KOMMYHHMKATHBHBIE HAaBBIKM, KYJIbTYPY IOBEICHHS, YMECHHE
paboTaTh B KOMaH/Ie, YMIATUIO U YBAKEHUE K JPYTUM JIIOASM;

— BOCHHUTBHIBATb  OTBETCTBEHHOE OTHOIIEHHE K CBOEMY  3J0pPOBBIO,
0e30nacCHOMY IIOBEJCHHIO B IIPUPOIHON U TOPOJCKON Cpefe.

IlesieBble OpUEHTHPHI BOCIMTAHUA (110 rogaM/ypoBHAM 00YUYeHH):

— ba30Bblil ypoBeHb: (OPMHUPOBAHUE YBAKUTEILHOTO OTHOIIECHUS K TPYIY
U JIIOJSM TpyJAa, NepBOHAYANBHBIX MPEICTABIEHUN O MHOroodpazuu npodeccuit
M WX 3HAUYEHUU [UI pa3BUTHS OOLIECTBA; pa3BUTUE OTBETCTBEHHOCTH
Y TUCUUIUIMHUPOBAHHOCTH MPH BBIMOJIHEHUN YUE€OHBIX U MMPOEKTHBIX 3a/1a4.

— IlponBuHyThIi ypOoBeHb: (OPMHPOBAHHWE OPHUEHTAIIMM Ha OCO3HAHHBIM
BBIOOp cdepbl MpodhecCuoHANbHBIX HHTEPECOB, MPOPECCUOHATBHON €SI TEIbHOCTH
B POCCUIICKOM OOUIECTBE C YYETOM JIMYHBIX JKU3HEHHBIX IJIAHOB, MOTpeOHOCTEN
CceMbH, 00IIeCTBa.

®opMbI 1 METOABI BOCTIUTAHUS:

— Oeceqpl, AUCKYCCUU, ITUUECKHUE TUATIOTH;

— KOJUIEKTUMBHBIE TBOPUYECKHE Jiefa (MPa3aHUKH, BUKTOPUHBI, BEICTABKH);

— IPOEKTHas Y UCCIIEI0BATENbCKAS NEeSATENbHOCTD COLIMAJIBHOM
HaIlpaBJICHHOCTH;

— BCTpPEYM C UHTEPECHBIMU JIOAbMU, NPECTABUTENSAMU IPOPECCH;
164



YcinoBus BOCIMTAHUSA:

— CO3/1aHH€ BOCIHTHIBAIOUICH Cpenbl B yU4eOHOH Tpymmne U CTPYKTYpPHOM
NOAPA3AECICHUN;

— IOAJEPXkKKA NETCKUX UHULMATUB, CAMOYIIPABIICHUS;

— B3aUMOJCHCTBHE  C CeMbEH,  OOIIECTBEHHBIMH  OpraHU3alUsIMU,
YUPEXKACHUAMU KYJIbTYPHI U CIIOPTAa;

— HCIIOJIB30BAaHHWE PECYPCOB PErMOHAIBHON CHUCTEMBI JOIOJIHUTEIBHOIO
oOpa3oBaHMsI, B TOM YHCJIE€ HaBHraTopa JOMOJHUTEIHHOTO OOpa3oBaHUs JeTel
CaepaioBckoil obsacTu.

AHaIM3 pe3yabTaTOB BOCIIUTAHUSA OCYIIECTBISAETCA YEPE3 NEAATOTHYECKOE
HAOJIIOJICHUE, AHKETHPOBAHHE, aHAIM3 YYacTHsl B MEPONPUATUAX, MOPTPHOIHO

JIOCTHKEHHUM 00Yy4aroIerocs.

KasiengapHblii IVIAaH BOCIUTATEILHON PadoThl

Tabnuna 17
No Ha3Banue coObITHS, Cpoxk e ®dopma
) MEpPOTIPUSITHSI IPOBEICHUS IPOBEJCHUS
Ob6ecrnieuenne 6€30MaCHBIX
«A30yka 6e301acHOCTH: YCIIOBUH IS )KU3HU
1 | crapt B Oe30macHbIi CeHTs0ph | M 340pOBBS 00yUarOIIUXCH, becena
ro» MIpeI0TBpAllEHNE TpaBMaTU3Ma
U HECYACTHBIX CIy4aeB
Bxonnas quarsoctuka
BrisiBrieHHE MHTEPECOB,
2 | B JIabopaTopuu CenTs6pn . . TectupoBanue
o CKJIOHHOCTEW U LIEHHOCTEN
«KappepHslil HABUTaTOP»
KapbepHhbrit
dopMUpOBaHUE TOITOCPOUHBIX
KOHCTPYKTOp: Ypok —
3 . Centsa06pp | mpoeccnoHaIbHbIX
IIOCTaHOBKA LIEJIEH MPAKTHKYM
OpUEHTUPOB
Ha roj
Opranuzanus 3HAKOMCTBO C HaIlpaBJICHUSIMU
U TIPOBEJICHHE 00yuyeHHs, 0030p 3HAUUMBIX
4 | ponutenbckux coOpanuit | CeHTs0ps | COOBITHI, 0OCYKACHUE Cobpanue
MEPCIEKTUB Pa3BUTHS,
10JIBEJICHUE UTOTOB
®opMUPOBaHKNE HABBIKOB
KPUTUYECKOTO MBIIIIJICHHS
«Deiik/DakT: KaKk A MEUArPAMOTHOCTH
5 OxkTs0pb FHarp ’ Ksu3
OTIIUYHTH MIPaBIy ?» pacrno3HaBaHHe MaHUITYJISAAN
Y TIpUHATHE 000CHOBAHHBIX
penieHus B udpoBoH cpefe.
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DopMUPOBAaHHUE 3HAHUI
¥ HaBBLIKOB 0€30I1aCHOTO

6 | «be3onacHslil 1em OxTs10pB becena
IIOBE/ICHHUS Ha JIbJly
®opMHUpPOBaHNE HETATUBHOIO
OTHOILEHUS K KOPPYHIIHH, Becerna
7 | «Ckaxu KOppyniuu HET» Hos6pn BOCIUTAHUE JIUYHON ’
BUKTOPHUHA
HETEPIUMOCTH K JIFOOBIM
MIPOSIBJICHUSIM TOTO SIBJICHUSI.
®opMHpOBaHUE YYBCTBA
NaTPUOTU3MA, YBAKEHUS
«B enuHCTBE — Hala
K UICTOPUH U KYJIbTYpE HApOJIOB
CUJIa» MEpONpPUSATHE, .
Poccumn, oco3nanue ieHHocT! Ucropuueckuit
8 | mocsieHHoe JIHto Hos6pn N
€IMHCTBA U IPAXKIAHCKON KBECT
HapOJHOI0 €UHCTBA
COJIMAAPHOCTHU Yepe3 U3yUeHHE
HCTOPUYECKUX COOBITHI
1 COBPEMEHHBIX TPaJULIHII.
®opMHUpOBaHNE HETATUBHOTO
CuryanuoHHas urpa — OTHOIIEHUS K KOPPYTIIUH, Becerna
9 | npuxkmouenue «I'opox JlexaOpp | BOCIIMTaHUE JIMYHOM BUKTO H;Ia
0e3 KOpPYIILIHI HETEPIUMOCTH K JTHOOBIM p
MIPOSIBJICHUSIM 3TOTO SIBJICHUSI.
« Iyt 3amUTHHKA:
BBIOOD ®opMHUpOBaHKE TOHUMAHUSA
Y OTBETCTBEHHOCTbH) 3HAYUMOCTH BOMHCKOTO J10JIra
10 deBpaiib Huckyccus
MEpOIIpUATHE, Y repou3mMa Ha puMepax
nocesiieHHoe /{Hio 13 UCTOPUU U COBPEMEHHOCTH.
3amuTHUKA OTeyecTBa
JleHb poccHIiCKOW HAYKHU: ®opmMupOBaHUE UHTEPECA VoK
11 | «OT mKOJIBHOrO MPOEKTa @®eBpasib | K HAYYHO — TEXHUYECKOMY p
WHTEPAKTUB
JI0 IPOMBIIIIJIEHHOCTH TBOPYECTBY
dopMupoBaHue
Buneonosnpasienue YBOKUTETHHOTO U TIIyOOKOTO TroDUECKas
12 | k MexayHapogHomy Mapr OTHOIIIEHHE K KEHCTBEHHOCTH, MacIT) eDeKas
xKeHckomy JIHro MaTEPUHCTBY U POJIN KEHIUHBI p
B 00I11€CTBE
dopMHpOBaHNE NHTEpECA
N K KOCMOHaBTHKE
«lIyTb K 3BE31aM:
Y aCTPOHOMHUH, BOCIIMTaHHE
OT MEYTHI K PEaTbHOCTH» WuTennextyanbH
YYBCTBO TOPJIOCTH 3a HAy4YHbIE .
13 | meponpusitue, Armpenb 0 — TBOPYECKUI
IocTkeHus Poccun,
MoCBsIeHHbIE J[HIO KBECT
paciIMpeHne NPeACTaBICHUS
KocMmoHnaBTHKHM o
0 Bcenennoil u mecte yenoBeka
B HEW.
Opranuzanus 3HAKOMCTBO C HalpaBJICHUSIMU
U IIPOBEICHUE oOy4eHus, 0030p 3HAUUMBIX
14 | poautenbCKux coOpaHuit Armpenb coOBITHH, 00CYyKaeHne Cobpanue
MEPCIIEKTUB Pa3BUTHS,
I0/IBEJICHUE UTOTOB
dopmupoBaHue riry0oKOro
«ITonBury XuThH o
15 Maii YBAKEHHUSI K HCTOPUYECKOMY becena

B Bekax!» MeponpusrTue,

MOJBUIY Hapoaa B Benukoi
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MocBsllIeHHbIE J[HIO
IToOens!

OTedecTBEHHOI BOMHE,
BOCIIUTaHHUE YyBCTBA
MMaTPUOTU3MA U JINYHOU
CONPUYACTHOCTH

K COXPaHEHUIO MMaMsATH
0 BETEPAHAX U I'eposix

. OneHka U3MEHEHUM TectupoBanue,
HToroBaIit KOHTPOIE B IpoeccnoHambHbIX eduexcus
16 | B JlJabopaTopuu Maii P P ’
o MPEANOYTEHUAX MOCTPOEHUE
«KapbepHblii HaBUTaTOP)
Y KOMIETEHIHSIX KapbeporpaMMel
BricraBka
17 ®decTuBanb npodeccuit Maii JleMoHCTpanust JOCTUKEHHUI, MIPOEKTOB,
«Moit [TPODkammyc» IIOJBEJCHUE UTOTOB IoJ1a 3aIIMTA KEHCOB,
HarpaxjaeHue
IlogBeaeHne UTOrOB,
18 | BHYTPCHHAA 3allnTa Maii K JIAJTbHEHIIIEMY TBOPYECKOMY
MPOEKTOB JJIsI POAUTEIIECH HPOCKTOB

U UHTEJUIEKTYaJIIbHOMY
Pa3BUTHIO
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2. OpraHu3anuoOHHO — MeJAroru4ecKue ycjaoBus

2.1 Kanengapubiii yaeOHbIi rpagux Ha 2026 - 2027 y4eOHbIH o1

Tabmuua 18
Ne OcHoBHBIE
n/n XapaKTepUCTHKH 00pa30BaTeIbLHOIO Mpolecca
KonunuecTBo yueOHBIX HEEIb 36
1. Henenb B I momyroauun 15,5
Henens Bo Il nonyronun 20,5
2. KonnuectBo yueOHbIX qHEM 72
3. KonnuecTBo yacoB B HEJEINIO 4
4. KonunuecTBo yacos 144
5. Hauano 3anstuii 14 cents6ps 2026 1.
6. Brixogurle nau 31 nexabps — 10 stHBaps
7. OxoHvaHue yueOHOTO Toa 06 urons 2027 r.
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2.2. YcJI0BHA peaju3aluy NporpaMmmal
2.2.1 MaTepuaJjibHO — TeXHHYECKO0e o0ecredyeHre MporpaMmmal
[Iporpamma peanusyercs Ha 6asze JleTckoro TexHomapka «KBanTopuym
r.Bepxusis [IpimiMa» B yueOHBIX ayAUTOPUSX, ODOPMIICHHBIX B COOTBETCTBUU
¢ mpodusieM MTPOBOUMBIX 3aHSITHH.
Yyebnpie aymutopun, otBedaromme TpeboBanmsm CII 2.4.3648-20
JUISL  YUPEXKIEHUN JIOMOJIHUTEIBLHOTO 00pa3oBaHus, C WHAUBUIYAJIbHBIMU
pabourMu MecTaMH (CTOJBI, CTYJIbs1) 00YYaIOIIUXCS U OTHUM pabOYUM MECTOM
JUISl Tiefiarora JOTOIHUTEIBHOTO 00pa30BaHMUsl.
JlaGopaTopus reoJIoruv U re0TEeXHOJI0THii

Obopyodosanue:

~  CTallMOHAPHBIN KOMIIbIOTEP — 15 mT.;

~  MonuTop — 17 mr.;

- HAYWIHWKHU — 15 mT.;

- KiIaBmarypa — 15 mr.;

~  MyJbTUMEAUNHBIA TPOEKTOP/MHTEpPAKTUBHAS  JOCKAa I  IOKa3a

npe3eHTanuu — 1 mr.

- M®VY A3/A4 (npuntep, ckanep, konup) — 1 mir.

Pacxoouvie mamepuanot:

- whiteboard mapxkepsr;

- Oymara nucuas;

~  IIAPUKOBBIC PYYKHU;

~ permanent MapKepsbl;

Hnpopmayuonnoe obecneuenue:

- mnporpammuoe obecnieuenue QGIS (cBoOo0IHO pacpocTpaHsIeMoe);

- AgisoftMetashape (nuiieH3MOHHOE UM IEMO — BEPCHS);

- SketchUp (oHnaiiH — UIu JECKTOI — BEpCHUsl);

— NextGIS Web (akkayHTBI/IOCTYTI K 00JIa4HON CUCTEME);

—  Microsoft Office (nnu anbTepHaTUBHBIN O(PUCHBIN MAKET);

169



obnaunkie xpanuiuiia (Google Drive, Auaekc./luck u np.) 1y XpaHeHUs

1 oOMeHa ITPOCKTaMHU,

KapTaM.

UHTEpHET — Opay3ep C IOCTYNOM K oOydaromuM IuiatgopmaM U BeO —

JlaGopaTopus 3HepreTuKu

Obopyodosanue:

aKKyMyJIATOpHas Oatapes;

BOJIOpOJIHAS SHEpreTrKa AJis kiacca podorotexHuku BOKP — §;
3apsIHOE YCTPOMCTBO MOCTOsTHHOTO ToKa 10B;

Ka0eJu U MITEKepHI;

HaOOp pyUHBIX UHCTPYMEHTOB;

IPOMBIIIIEHHAS TEJIEKKA, OJIKaTHAs

c1a00TOYHBIE MPOBO/A, ITEKTPOHHKA, TUIATHI;

CTOMKa MOOUJIbHASI YHUBEPCAJIbHAS;

TEJIEeXKKa I XpaHEHUs] HOYTOYKOB;

y4eOHO — METOANYECKUI cTeH] «BoaopoaHast sHEpreTuka U COJTHEYHBIM

uukm» HEL — 392;

y4ueOHO — MeToanueckuil ctena «Bogopoanas snepretukay YMBO — 1;

yueOHO — MmeTtonuueckuii cteHn «CTEeH]I MPaKTHUYECKOro H3y4CHUS

npeoOpa3oBaHust 1 KOMMyTaluu ekTposHeprun» YMAKD — 1;

OpemexHuka, npoepammHoe obecneuenue u KOMnblomepHoe 060pyoosanue:

HOYTOYK;

MBIIIIKA JJ11 HOyTOyKa (IIpOBOHAs);

MOV (Konup, mpuntep, ckanep), ietnoit USB Flash drive 16 1'6;
o¢ucHOE TporpaMMHOE 00EeCIICUeHHUE;

JIOCKa MarHUTHO — MapKepHas HaCTCHHA;

baumapT;

WHTEPAKTUBHBINA KOMILJICKT;

HaroJibHast MoOmIbHAs cToiika misa Clevertouch 65;

JIOCKa MarHUTHO — MapKepHasi HaCTeHHas 2 IIT.;
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—  MAarbdmTHO — MapKEpHasd IJICHKa 1HIT,

JlabGopaTopusi ungpoBoro NPpoOeKTUPOBAHMS, MPOTOTUIIHUPOBAHUSA
U NIPOU3BOACTBA
Obopyoosanue:

~  JIeCTHHUIA 751 pOOOTOB;
- Habop Arduino «Amrmepka» — 15 mr.;
~ Habop Arduino «Marpemika» — 15 mrT.;
~ Habop Lego Mindstorms EV3 — 11 mir.;
~ Habop crapToBblii Arduino — 15 mit.;
- none «Cymoy;
- none «l{BeroBoe ucnpITaHney;
- noJie «YepTeKHUKY;
~ none «opt — Tpek»;
~  TIOJIUTOH JJIsi COPEBHOBAHMM IO 3KCTPEMaIbHON pOOOTOTEXHUKE;
~ npombinuieHHbIA ManumyasTop KUKA ¢ HabopoM 0CHAcTOK;
~  CTallMOHApPHBIN KOMIIbIOTEP — 15 mIT.
Pacxoonvie mamepuanvi:
- permanent MapKephl;
- whiteboard mapxkepsr;
- Oymara nucuas;
~  U30JICHTA;
~  TasUThbHAS KHUCIIOTA;
~  TPHIOW;
~  TIpOBOAY;
~  CBETOJWOJIBI,
~  XOMYTHI;
~  IIapUKOBBIE PYUKH.
Hnpopmayuonnoe obecneuenue:
— odwucHsbI naket npmwioxeHuit (Microsoft Office);

- mporpammuoe obecniedenue Arduino IDE;
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- nporpamMmHoe obecniedenue Lego Mindstorms EV3.
JlabopaTopusi COBpeMeHHbIX KOHCTPYKIMOHHBIX MAaTEePHAJIOB
U HAHOTEXHOJIOTHii
Obopyodosanue:
~  aBTOMAaTHU3UPOBAHHAS yCTaHOBKA W3TOTOBJICHHUS HAaHO30HIOB
C 3JIEKTPOHHBIM POTPAMMATOPOM TEXHOJOTHYECKHUX PEXHMOB;
~  TUCTWJIIATOP J1aOOpaTOPHBIN;
~  BBITSDKHOM mkad;
~  BECBHI: aHAJIUTUYECKHUE BECHI, MPEIU3HUOHHbBIE BEChI, TEXHUYECKHE BECHI;
~  HOYTOYKH IO KOJIMYECTBY O0yUaIIUXCs;
~  CKaHHUPYIOUIMHK 30HAOBBIA MHUKPOCKOTI;
~  1abopaTOpHBIN UCTOYHUK IMUTAHUS,
- ueHrtpudyra;
~  HarpeBaTeJIbHbIC IJIUTKU;
~  Mar"HuTHas MeIIaJika C OJ0TrPEBOM;
- pH—wmetp;
~  KOHIIyKTOMETD;
- OBII — meTp;
- pedpakromerp;
- cHeKTpodhOTOMETD;
- (¢oToanmnapar;
- YJIBTpa3ByKOBas MOWKA;
~  aBTOMATHUYECKUE MUKPOIUIETKH;
— TepMocTar (BoJisiHas OaHs);
~  CyIIWJIbHBIN MIKaQ;
~-  My(enbHas Meys;
~  JIUCHeprarop;
- ModY;
~  MOHOOJIOUHOE UHTEPAKTUBHOE YCTPOMCTBO;

~  Habop apeoMEeTPOB;
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~  TEPMOMETP;
~  MyJbTUMETD;

- XHUMHUYCCKaA I1I0Cyad: CTaKaHbl, KOHHUYCCKHUC KOJ'I6BI, MCPHBIC KOJ'I6BI,

UUJIUHAPKI, TPOOUPKH U T.11.;

~  MYJIBTUMETPBHL.

Pacxoonvie mamepuanwi:

- OymMara mnucuas;

~  IIAPUKOBBIC PYYKH;

~ permanent MapKephl;

Hnpopmayuonnoe obecneuenue:

- o¢ucHsbI naket npuioxenui (Microsoft Office).

JlaGopaTopusi MAIIMHOCTPOEHUS
Obopyodosanue:

- pa3pe3Had MOICIIb ((I[BYXTaKTHBIﬁ ABUIaTrcCiib MOIICAa» — 1 IIT.,

«YeThIpeXTaKTHBIN IBUraTEIb, MAJIOra0apuUTHBIN — 1 mT.;

- JABHUTATCJIb JICTKOBOI'O ABTOMOOHMIIS CpeaHCro Kkjiacca HHOCTPAHHOIO

MPOM3BOJICTBA B cOOpe € Py4YHOM KOPOOKOM Iepenad u dJIEeKTPOMEXaHUUCCKUM

NpUBOJAOM — | mT.;

~  JIEMOHCTpAIIMOHHBIEC CTEHBI «MOAEb CX0XKACHUS Kojec» — 1 mT.;

- «Ppyarm moxgseckn paszHor mmHb» — | mT.; «['eomerpus pynesoro

yIpasieHus» — | mr.;

~  JIEMOHCTPALIMOHHBIN cTeH] «Perynupyemsbie yribl yCTaHOBKHU KoJiec» — |

~  JIeMOHCTpalroHHbIN cTena «PyneBoe koneco. Och pynsi» — 1 mrT.,
~  JIEMOHCTPALIMOHHBIN CTeH] «YTJIbl YCTAHOBH Kojiece» — 1 mT.;
—  JIeMoHCTpanoHHbIM crenn «Ilineuo oOkata» — 1 mT.

— yueOnbie HaOoOpwel «IIpocThie mexanu3Mmb»y — 16 mT.; «TexHomOrHH

1 OCHOBBI MEeXaHUKW» — 16 mT.;

~  JIOTIOJHUTENbHBIA Habop «ITHeBMaTHKa» — 8 MIT.;

—  pecypcHBIil HA0Op € PIEKTPOMOTOPAMH — 8§ IIT.;
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MOJIeJIb JUIsi COOPKM aBTOMOOUJISL ¢ pPaiuOyNpaBIeHUEM — 2 IIT.;
pecypcHbIi HAOOp K POOOTOTEXHUYECKOMY KOHCTPYKTOPY — & IT.;
aKKyMyJIATOpHas Oatapest — § 1IT.;

3apsiTHOE YCTPOMCTBO MOCTOSIHHOTO Toka 10B — 8 mmiT.;

UK — gatyuk — 8§ mr.;

HA0Op COeAMHUTEIBHBIX Kabenei — 4 mT.;

MOZYJb «be30MmacHOCTh TOPOKHOTO ABUKEHUS» — | IIT.;

KOMILJIEKT TEMAaTHYECKUX MarHuToB «Moaean aBToMOOuIei» — 1 miT.;
KOMILUIEKT TEMATHYECKUX MAarHuToB «JlopoxHbIe 3HaKW» — | IIT.;
O6opynoBanue sl IPOEKTHON JACSTEIbHOCTH:

CUCTEMa IMMPAKTHYCCKOI0 UCITOJIB30BaHUA TOIJIMBHBIX 9JICMCHTOB: MOACIIb

FI/I6pI/IIIHOFO aBTOMOOMJISA C I'CHCPATOPOM BOAOpOAA — 1 IIT.,

I mT.;

kit — xoMIUIEeKT 111 COOpPKU OECHUIIOTHOTO TPAHCIIOPTHOTO CPEJICTBA —

Motop — koseco MK XOFO 26" 500 — 1500 W — 4 mr.;
motop — koseco G —S001 14" 48B 500BT — 4 mt.;

BECHI JICKTPOHHBIE TOProBbie, 10 10 Kr — 1 miT.

Komnwvromepnoe obopyoosanue:

HOYTOYKHM — 15 mT.;

KOMIBIOTEpHAs MbIIIb — 15 mT.;

KOMIUIEKT CTallMOHAPHOTO KOMITBIOTEpa
UHTEPAKTUBHBIN KOMIUIEKT — 1 IIT.;

HaIoJbHAasi MOOWJIbHAS MHTEPAKTUBHAS CTOMKa — 1 1IT.;
oducHoe nporpaMMHoe odecreyeHue — 15 mr.;

MPE3eHTAIMOHHOE 000PYI0BaHNUE.

Jlononnumenvhoe 06opyoosanue:

CUCTEMa XpaHEHUsl MaTepuana;
pPacxo/IHbIE MaTEPHUAIIbL;

Mebenb pabouast/ yueOHas.

Pacxoonvie mamepuanoi:
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~  @oubra, CKOTY, U30JICHTA, I[BETHAS N30JICHTA;
~ LIBETHas W nucyas Oymara;
~  JHMHEWKH, KaHLEeTSApCKuil ke, whiteboard mapkepsi;
Hnpopmayuonnoe obecneuenue:
— I10 CAIIP.
JlaGopaTopus 3K0/10TMH, OMOHUKH ¥ OMOTEXHOJIOTHH

ObopyoosaHue:

JIeCTHHILIA AJi1 pOOOTOB;
- Habop Arduino «Amrmepka» — 15 mrT.;
~ Habop Arduino «Martpemika» — 15 mr.;
- Habop Lego Mindstorms EV3 — 11 wr.;
~ Habop craptoBblii Arduino — 15 mT.;
- mnoie «Cymo;
- mnone «l{BeToBoe UCTIBITaHKEY;
~  noine «YepTeKHUK»;
~ mnoie «opT — Tpek»;
~  TIOJIUTOH JJIsi COPEBHOBAHMM 10 3KCTPEMaIbHON pOOOTOTEXHUKE;
~ npombinuieHHbIH ManumnyasTop KUKA ¢ HabopoM 0CHAcTOK;
~  CTallMOHApHBIA KOMIIbIOTEp — 15 mmIT.
Pacxoonvie mamepuansi:
- permanent MapKephl;
- whiteboard mapxkepsr;
- Oymara nucuas;
~  W30JICHTA;
~  TasuTbHas KUCJIOTA;
~  TIPUIION;
~  TIPOBOJA;
~  CBETOJMO[IbI;
~  XOMYTHI;

- IIAPUKOBBIE PYUKH.
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Hnpopmayuonnoe obecneuenue:

- oducHsIil naket npunoxenui (Microsoft Office);

- mporpammHoe obecnieuenne Arduino IDE;
JlaGopaTopus pa3padoTKu NPOrpaMMHBbIX POAYKTOB
Obopyoosanue:

~  TMEepPCOHAJIbHBIE KOMITBIOTEPBI Ha KayKJ0ro o0yuJaromerocs
U TIPeroIaBaTels;

~- Wi —Fi nns nogaep:xanus online gocTymna kK cucreme o0ydeHus;

~  MyJbTUMEAUNHBIA MPOEKTOp JHOO HHTEpAaKTHBHAS JOCKa IJIsl TOKasa
MIPE3CHTALINH;

- mHorodyHkiuoHansHoe ycTpoilcTBO Xerox WorkCentre 3335DNI;

- MHoroyHkimonainbHoe ycrpoiictBo HP LaserJet Pro M132nw;

- 00pa3oBaTeNbHbIN Habop TUTS o0y4eHus MPUKIATHOMY
IporpaMMupoBaHuto Ha C++;

~  KOHCTPYKTOp JUI HW3Y4YEHHs] OCHOB DJJIEKTPOHMKH (DJIEKTPOHHBIX
KOMIIOHEHTOB 1 MUKPOCXEM);

~ IaHmeTHbIA kommbioTep Samsung Galaxy Tab S2 8.0 SM — T719 LTE
32Gb;

- maHumeTHsld koMibioTep Apple iPad (2019) MR722RU/A;

~  myJbTuMeTp, Aktakom AM — 1109;

- n3Mmepurenb RLC Axkrakom AM — 3123;

- Habop unctpymenToB ProsKit 1PK — 1305NB;

- Bepctak BM 105 — 1200 6en/cun;

- kommyTtarop D — Link DGS — 1005A/D1A;

- Habop ArduinoRobot;

- ayna HactonbHas 3D+12D ¢ noaceetkoit 48LED
Pacxoouvie mamepuanoi:

- whiteboard mapxkepsr;

- Oymara nucuas;

~  [IAPUKOBBIC PYYKH;
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~  permanent MapKepsl;
Hnpopmayuonnoe obecneuenue:

- omnepanuonHas cucrema Windows 7,8,10 / MacOS;

opay3ep Google Chrome nocnenneit Bepcuu;
- mporpammHoe obecrieuenne Microsoft Office;

nmporpaMmHoe oOecrieueHue sl paboThl ¢ TpaduKoil, ICKU3UPOBAHUE,

Cpenoi MPOrpaMMHUPOBAHNUS;

~- mporpamMMHOe  oOecrieueHue  (OTOpPEATUCTHUYHAS  BU3YaJTH3aIIHS
Y aHMMAalUs TPEXMEPHBIX MOJEIIEH;

~  CepBep A CPeN.

JlaGopaTopusi KpeaTUBHBIX HHAYCTPHUIl

ObopyoosaHue:

— 3D —npunrep — 1 wr.;

— 3D — npuHTEp ¢ AByMS dKCTpyAepaMu — 1 mT.;

— 3D -—pyuka— 13 mrt.;

— 3D —ckanep — 1 mr.;

— rpadpuyeckuii mnanmer WacomlIntuos S — 13 mr.;

— rpadudeckuii ianmer WacomSintiq 24 Pro — 5 mir.;

—  MonHuTOop — 13 mr.;

—  MOHOOJIOYHOE MHTEPAKTUBHOE YCTPOUCTBO — | MIT.;

-  M®Y (Komup, npuntep, ckanep) — 1 mr.;

— HamojibHas MOOWJIbHAs CTOMKa Uil MHTEPAKTUBHBIX JOCOK WIIU
YHUBEPCAIbHOE HACTEHHOE KperuieHue — 1 mit.;

— mozcTaBka s rpaduyeckoro miaanmera WacomSintiq 24 Pro — 5 wit.;

—  CTauMOHapHBIN KoMIbtoTep — 13 mT.;
Pacxoonvlie mamepuanwi:

— PLA mnnactuk: 4epHbId, KpacHbIM, OpaH)KEBBIA, OUPIO30BBIA, OEIbIi,
cepeOpUCTHIA, HATyPATbHBIN;

— PVA miactuk HatypanbHbI;

— Oywmara A3 jyist pUCOBaHUS,
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— Oywmara A4 s pUCOBaHUS U PACTICUYaTKU;

—  rodpkapTOH JJIsi MAaKETUPOBAHMS;

— ry0Oka abpazusnas 100;

—  KapTOH JJIsi MAaKETUPOBAHUS;

—  KJIeeBOM MucToJieT quaMeTpoM 11 mwm;

—  KJeH JUIs KJIeeBOro MUCTOoJIeTa, TuaMeTpoM 11 mM;
- xien [IBA, 250 rp.;

—  KOBPHUKH JJI pe3ku Oymaru A3;

—  KOMIUIEKT MUCbMEHHBIX MPUHAJICKHOCTEN JJIs1 MAapKEPHOU JTOCKH;
—  JIe3BHS I HOXKAa CMEHHBIC, 18 MM.;

—  nuHedka metammyeckas 1000 Mmm. — 2 mT.;

—  nuHelka Mmetaummyeckas 500 M. ;

—  MACTHUXHUH,

— Habop 0aMOYKOBBIX IIAMITypPOB;

— Habop MapkepoB mpodeccroHanbHbIX (72 MT.);
—  Ha0Op MPOCTHIX KapaHAAIIei;

—  HaOOp YEPHBIX MIAPUKOBBIX PYUEK;

— HaxpgauHas Oymara 100, 180, 400, 500;

—  HOX MakKeTHBIH, 18 MM.;

—  HOX PacKpOWHBINA JUCKOBBIM;

—  HOXHHUIIBI;

—  HOX — UUPKYJb — 3 IIT.;

—  TICHOKApTOH JJI1 MAaKeTUPOBAHUSA 5 MM, 10 MMm;
— nedonoymctupoa 50 mm, 100 mMm;

—  CKOTY OYMaKHBIN;

—  CKOTY JIByCTOPOHHUW;

—  CKOTY MaTOBBIN;

—  CKOTY HPO3PayHbIN.

Ungpopmayuonnoe obecneuenue:
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— Abodelllustrator;

— Adobe Photoshop;

— Blender 3D;

— Corel Draw;

— Power Point;

— Opaysep Google Chrome nocnenneiiBepcumy;
— omnepanuonHas cuctema Windows 10;

— oducHoe mporpammuoe obecnieuenre Microsoft Office.

2.2.2 KagpoBoe obecnieuenue

TeopeTnueckue U NPaKTHUUECKUE 3aHATUS PEATU3YIOTCS II€1arorom
JOTIOJTHUTENBHOTO 00pa3oBaHus, 00JIaJarolM TpOo(ecCHOHAIbHBIMU 3HAHUSMU
¥ KOMITIETEHIIMSIMU B OPTaHU3AIMN U TIPOBEACHUN 00Pa30BaTEIbHON AESITETHHOCTH.
YpoBeHb 00pa3oBaHus: cpeaHee NpoecCHOHAIbHOE OO0pa30BaHUE, BbICIIEE
oOpa3zoBaHne — OakajaBpuar, CHEUUAIUTET WM Marucrparypa. YpOBEHb
COOTBETCTBHS KBaJIM(PHUKAIMU: 0Opa30BaHUE IEJArora COOTBETCTBYET IPOQUIIO
HaIpaBJIEHHOCTU JOTIOTHUTEIbHOU oO11epa3BUBarOLIeH IPOrpaMMBlI.
[IpodeccronanbHas kareropus: 0e3 TpeOOBaHUM K KaTeTOpHH.

2.3 ®opMbI aTTECTAIUN/KOHTPOJIA U OLIECHOYHbIE MATEPHAJIbI

[IpenycMOTpeHO HCMOJIb30BAHUE CIEAYIOMUX (HOPM  OTCIECKUBAHUS,
¢dukcanuu 1 npeabsBiIeHUs 00pa30BaTENIbHBIX PE3YJIbTATOB:

— cnocoObl ¥ (JOPMBI BBISIBIICHUSI PE3YJIbTATOB: MpaKTHYecKas pabora,
MPOEKTHI 00YYAIOLUXCS;

— cnocoObl ¥ GopMbl (PUKCAIIUK PE3yTHTATOB: KypHAJ MOCEIIAeMOCTH,
BEJIOMOCTh BXOJHOW JTHArHOCTHKH, MPOMEXKYTOUYHOTO KOHTPOJS U UTOTOBOU
aTTecTalluy;

— cnocoObl U (GOpPMBI TIPEABSBICHUS U IEMOHCTPAIMN PE3YyJbTaTOB:
npe3eHTalus uaer u pazpaboTok (pe3ybTaThl BHINOIHEHUS UTOTOBOTO MPOEKTA).

[Tpuem Ha 0OydeHue ocyiecTBiIsieTcss 0e3 MPOBEICHHs] BCTYNUTEIbHbBIX

VCHbITaHWKA. BBOJHAs NMAarHOCTUMKA OINpPENCIICHUS YPOBHS YMEHUW, HABBIKOB
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MPOBOJUTCS B Hauaje oOydyeHHs B popMme coOecenoBaHUs U SIBISETCS BXOAHOU
olleHKo MoHuTopuHra. CoOecejoBaHHME OTBEYAET IEarOTMYECKOMY 3arpocy
OTCIICKUBAaHUA YPOBHS MOTHBAlUMU U JUYHOCTHBIX KadyecTB OOYy4YarOIIErocs
Ha BXOJIHOM 3Tarle, a TAK)KE ONPEIENAECT YPOBEHb YMEHUN U HABBIKOB B IIPEIMETHON
obnactu (IIpunoxenue 1).

IIpoMexXyTOUHBI KOHTPOJIb NPOEKTHOM JEATEIBHOCTH OCYILECTBIISIETCS
B BHJI€ TMPE3CHTALMU PEHICHUN (IIPOMEXYTOUHbIE 3alllUThl) B COOTBETCTBUU
C KAJICHIAPHO — TEMAaTUYECKUM ILJIAHOM 3a IIEPBOE IOIYTOAME C UCIIOIb30BAHUEM
o1leHOYHBIX MaTepuasioB ([Ipunoxenus 2).

Wrorosast arrectamusi nmpoxoauT B 2 dtama. llepBwiid 3Tam (MTOTOBBIM
KOHTpOJb) — B dopMare OIEHKHM HACTAaBHUKOM MPOEKTOB OOydYaromuxcs
C UCHOJb30BaHMEM OIeHOYHbIX MaTepuanoB (IIpunoxenust 2). Bropoit stan
IPOBOJAUTCA B (pOpME 3alMThl WHAWBUIYAIBHOIO WA TPYIIOBOIO IPOEKTA.
WTOroBeIi1 MPOEKT OLICHUBAETCS II0 KPUTEPHSIM, yKa3aHHbIM B [Ipwiioxenunn 3.
MaxkcumanbHoe konmuecTBo 0amioB — 50. Pezynbrat puxcupyercs B Jlucre oueHku
UTOroBbIX MpoekToB (IIpunoxenue 4).

Kpurepun OLICHUBAHUS pE3yIbTaTOB BXOJIHOM JUArHOCTUKH,

MPOMEKYTOUYHOTO U UTOTOBOTO KOHTPOJIS MPEICTABIEHbI B TabIULE 4.

Tabnura 4

Banabl 3Havenne 6a/J10B (YPOBEHb OCBOEHHS)

3HaHue W/WIM yMeHuEe abCOJIIOTHO HE MposiBIeHO. OTCYTCTBYIOT MpPaKTHYECKUE
0 YMCHHUA U HABBIKW, CBSA3aHHBIC C JAHHBIM Ka4Y€CTBOM, KauyeCcTBO/3HaHNe/HaBbIK
HY)KJAETCsl B Pa3BUTHH.

[ToBepxHOCTHOE (DparMEHTapHOE MPEACTABICHUE O AAaHHOW O0O0JacTH 3HAHMM.
1 OneHka CBUIETENBCTBYET O HAJIMYMM COOTBETCTBYIOIIMX JaHHOW JEATENbHOCTH
YMGHI/II\/JI W HABBIKOB, NPOABJIAIOMINXCA HC CUCTCMATUYCCKU U HC B TTOJTHOM MEpE.
bazoBble mpexacraBieHuss B 0003HaYeHHOH o6nactu. OlieHKa CBHIETENBCTBYET
O cpelHeWd  pa3BUTOCTHM  KadyecTBa/3HaHUS/HaBbIKa, 00 yJAOBIETBOPUTEIHHO

2 Pa3BUTHIX ISt JeATeIbHOCTH YMEHMSX
U HaBBIKaX.
VYBepeHHble 3HaHUS B 0003Ha4eHHOM obnmacTu. CHopMupoOBaBIIMICS, YBEPEHHBIN
3 HaBbIK, B TOM YHKCJ€ MO3BOJIAET pa3peliaTh CIOXKHbIE HECTaHJApTHBIE CUTYalUH.

Oruenka COOTBETCTBYET BBICOKOI CTEIIEHU BBIPAKEHHOCTHU
KayeCTBa/3HAHUI/HABBIKA.
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@opMbI  MPOBEJEHUS HUTOTOB IO KaXIOW Teme O00IIepa3BUBAIOIICH
pOrpamMMbl COOTBETCTBYIOT LIETISIM M 3a7ja4aM 00111€00pa30BaTeIbHON IPOrPAMMABI.
YpoBeHb OCBOCHHS OOYyYaIONUMHUCS JOMOJHUTEIHLHON 0011e00pa3oBaTenbHOM
obmepazBuBatonieit mporpammsl «IIPO®kammnyc: oTpacieBoit» pacCUUTHIBAIOTCS
MCXOJISl U3 CYMMBI OQJLJIOB, MOJYYEHHBIX 32 TPOMEKYTOUYHBINA KOHTPOJIb U UTOTOBYIO
aTTecTauuio. Pe3ysbTaThl BXOJAHOM JIHATHOCTUKH HE YUUTBHIBAKOTCS MPHU PaACUETE
YPOBHSI OCBOEHUSI 00pa30BaTEIbLHON MPOrpaMMBbl, TaK Kak IEJIbI0 €r0 MPOBEIACHUS
ABJISICTCS. OLICHUBAHUE YPOBHS HAYaJIbHBIX 3HAHUM.

Kpurepuu ocBoeHuss 00pa3oBaTeNbHOW MpOrpaMMbl  MPEICTaBICHBI

B Tabnuiie 5.
Tabnuua 5
KonuuyectBo 6a/s10B YpoBennb
0-39 Huskuii
40-79 Cpennuit
80-100 Bricoxuit

PesynbTathl GUKCHPYIOTCS B BEAOMOCTH MTOT'OB OCBOCHHS OOYYalOIMMHUCS
JOOII (ITpunoxenue 5).

JIMYHOCTHBIE M METaNPeIMETHBIC PE3yIbTaThl OTCICKUBAIOTCS TTOCPEACTBOM
HAOJIOICHUST 32 IMHAMHUKOW pa3BUTUS OOYYAIOMIETOCS B MPOIECCE OCBOCHUS
nporpamMmel. [lo pesynbpraraM HaOIOJICHUST 3aIOJHAIOTCS DKCIIEPTHBIC KapThl

(ITpunoxxenus 6, 7).

2.4 MeToanueckue MaTepHabl
OOGpa3zoBaTeNbHBIN MPOIECC OCYIIECTRBISAETCA B OUHON (hopMe C BOZMOKHOCTHIO
MPUMEHEHUSI DJIEKTPOHHOTO OOYyYeHHWS | JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUM.

B 00pa3oBaTeibHOM MPOIECCe UCTIONB3YIOTCS CIIEAYIONIHE MEeTOAbI:
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1. CnoBecHbiii — Oecena, omnpoc, OOBSCHEHHE, TOSICHEHHE, BOIPOCHI,
JUCKYCCHsl, HAOJII0/ICHHE;

2. UrpoBoii — mo3HaBaTelIbHASI JEATEIBHOCTh OOYYaOIIUXCS OpPraHU3yeTCs
Ha OCHOBE COAEpP>KAHUS, YCIOBUI U IPaBUJI UTPBHIL;

3. Harnanselii — neMoOHCTpanusi cxem, TaOJull, AUarpamm, HCIOJIb30BaHHE
TEXHUYECKUX CPEACTB;

4. TIpoEKTHO — UCCIIEOBATEILCKU;

5. Ilpaktuueckuii — mpakTHueckue pabOThl, aHAIU3 U PEIICHUE TPOOIEMHBIX
CUTYyallluH U T. II.

6. Meton mpoOieMHOr0 H3J0KEHHs (IMOCTAaHOBKA MPOOJIEMBbI U pelIcHUE
€€ CaMOCTOSITEIbHO WU TPYIIION);

7. SWOT — ananus;

8. Meron «/lu3ailH MBILIJIEHUE, KKPUTUUECKOE MBILILICHUEY;

9. OcHoBsl TexHonorun SMART.

Bri6op MeTo0B 00y4YeHUsI OCYIIECTBISETCS HUCXOJs W3 aHAIM3a YPOBHS
TOTOBHOCTH OOYy4YarolIMXCcsl K OCBOCHUIO MaTepualia, €ro CTENEHU CI0KHOCTH, TUIIa
yueOHoro 3aHsaTusi. Ha BeIOOp MeTOJ0B OOydYeHHs] 3HAYUTEIBHO  BIUSET
MEePCOHAIBHBIA COCTAaB TPYIIbl, UHAUBUIyaTbHbIE OCOOCHHOCTH, BO3MO>KHOCTHU
Y 3aIpOCHI IETEN.

OO0pazoBaTeNbHBIN MPOLIECC CTPOUTCS HA CICTYIONINX MPUHIMIAX:

[TpuHmn Hay4yHOCTH. ETO CYIIIHOCTB COCTOUT B TOM, YTOOBI peOEHOK yCBanBall
peanbHbIE 3HAHUA, MPABUIBHO OTPAKAKOIIUE JIEHCTBUTEILHOCTh, COCTaBIISIIOLINE
OCHOBY COOTBETCTBYIOIINX HAYYHBIX MOHSTHIA.

[Mpunuun HarasgHocTu. Harmsgaeie oOpasbl COCOOCTBYIOT MPaBUIIBHOM
OpraHu3alliyd MBICTUTEIBHON NEITeIbHOCTH pebEHka. HarmsinHocTs obecrieunBaeT
MMOHUMaHKE, TPOYHOE 3alIOMUHAHUE.

[IpyHIMO ~ AOCTYNMHOCTH,  y4€Ta  BO3PACTHBIX W UHJIAUBUIYATbHBIX
O0COOEHHOCTEW JeTeil B mporecce o0yueHus 1o mporpamme. llpenmomnaraer
COOTHECEHHUE COJIepkKaHUs, XapakTepa U 00bEMa yueOHOro mMaTepuasia ¢ ypoBHEM

pa3BuUTHA, IIOATOTOBJIICHHOCTH ,HeTefI. HepeXOI[I/ITB OT JIETKOTO K TpyAHOMY,
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OT U3BECTHOTO K HEU3BECTHOMY. Ho noctynHocTtb HE OTOXIECTBIISIETCS
c n€rkocThio. OOyuyeHue, OCTaBasCh JOCTYIHBIM, CONPSHKEHO C MPUIOKEHUEM
CEPbE3HBIX YCUIIHM, YTO MPUBOAUT K PA3BUTHIO JINYHOCTH.

[IpuHiun oco3Hanus npoiecca oOydeHus. JlaHHBIA MPUHIUI MPEINOIaracT
HEOOXOMMOCTh Pa3BUTHUS y peOEHKA pedIeKCUBHON MO3UIUH: KakK 51 y3HAII HOBOE,
Kak aymain pansiie. Eciu pe6EHOK BUIUT CBOM TOCTHIKEHUS, 3TO YKPEIUISET B HEM
BEPY B COOCTBEHHBIE BO3MOXKHOCTH, MOOYKJIaeT K HOBbIM ycunusM. W ecnu
peOEHOK TMOHMMAET, B YEM U MOYEMY OH OIIMOCS, 4YTO el He MoIydaercs,
TO OH JIeJIaeT MEPBbIH 1Iar Ha MyTH K CAMOBOCIIMTAHHUIO.

[TpuHuMn BocnuThIBarouiero ooyuyenus. O0yuaromias 1esTelbHOCTh Me1arora,
KaK MpPaBUJIO, HOCUT BOCHUTHIBatOIIMI xapakrep. Coaepxanue o0yyeHus, popMbl
€ro OpraHM3allM, METOJbl U CPEICTBA OKa3bIBAIOT BIUSHUE Ha (OPMUPOBAHUE
JUYHOCTHU B LIETIOM.

®opMbI 00yYeHUSA:

— @poHTanbHag — OpeanoiaraeT paboTy Iexarora cpasy €O BCEMHU
oOyYalolmMMHUCs B €UHOM TeMIe U ¢ o0mmMmu 3afgadamu. [{ns peanuzaruu
OOy4eHHsI HCIOJIb3YEeTCS KOMIBIOTEp IMeJarora ¢ MyJbTUMEIUA IPOEKTOPOM,
NOCPEACTBOM KOTOPBIX YUEOHBIN MaTepral IeMOHCTPUPYETCS Ha OOIIMIA SKpaH;

— TIpYyHNIIOBasg— NpPEANonaraeT, 4ro 3aHITHS MPOBOASATCS C MOArPYIIION.
Jns aTOoro rpymnma JAeNUTCS Ha NOATpyHmnbsl He Oonee 6 denoBek, pabdota
B KOTOPBIX PErYJUPYETCS M1€1arorom;

— UWHIUBHUIyaJIbHO — TpymmoBas — OHTOo QopMa COTPYJHUYECTBA,
IpU KOTOPOM KOJUIEKTUB OO0Y4YaeT KaKJIOr0 CBOEro 4Yj€Ha U KaXIbld 4IIEeH
KOJJIEKTHBA aKTUBHO Yy4YacTBYeT B OOyYE€HHU CBOUX TOBApHUIIEH MO COBMECTHOU
yueOHOH paboTe;

®opMbl OPraHU3aMU Y4eOHOI0 3aAHSITHS:

B o6pa3oBarenbHOM mporecce MOMUMO TPAJAUIIMOHHOTO Y4eOHOTO 3aHSTHS
UCIIOJIB3YIOTCS. MHOT000pa3Hble (OpMbI, KOTOpPbIE HECYT Y4EeOHYI0 HarpysKy
U MOTYT HCIIOJIb30BAaThCsl KaK aKTUBHBIE CIIOCOOBI OCBOEHHUS  JI€TbMHU

o0pa30oBaTeNbHON MPOrpaMMbl B COOTBETCTBUU C BO3pacTOM OO0YyYarolIuXxcs,
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COCTaBOM TpYyNIbI, COACpPKAaHHEM Y4YeOHOTO MOAyJs: Oecenbl, OOCYXICHHUS,
NPAKTHYECKUE 3aHATHsI, aHAIU3 U PeIIeHHEe MPOOJIEMHBIX CUTYyaluid, MO3TOBOM
MITYPM.

MeTtoabl BOCIUTAHUS: MOTHBAIUS, yOCXKICHNE, MTOOMIPEHNE, YIIPaKHEHHE,
CTUMYJIMPOBAHUE, CO3/TAHUE CUTYAIlUHU yCIIeXa, TUCKYCCHS.

Ilenaroruvyeckne TEXHOJOTUM: WHIUBUTYyTH3AIUN OOYUYEHUS, TPYIIIIOBOTO
o0y4eHHs, KOJJIEKTUBHOT'O B3auMOOOydeHUs, AU EpEHIIMPOBAHHOTO 00yUYeHUST,;
pPa3HOYPOBHEBOTO 00y4eHHUs, MPOOIEMHOTO 00yUeHHsI, Pa3BUBAIOIIETO O0yYeHUS,
JTUCTAaHIIMOHHOTO  OOy4YeHUWs, WIrPOBOM  JIEATEIHbHOCTH; KOMMYHHUKAaTHBHAs
TEXHOJIOTUSI OOy4YeHHUsI, KOJUICKTUBHOW TBOPYECKOW JIE€SITEIILHOCTH, PEIICHUS
n300peTaTenbCKuX 3aj1ay.

JuaakTu4eckne MaTepualbl:

Matepuaiibl IO TEPMUHOJIOTHH, YUeOHAsl U TEXHUYECKas JIUTEpATypa.
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Cnucok jiurepaTypbl

Jlutepatypa, nCIoJIb30BAHHAS IPU COCTABJIEHNH MPOTPAMMBI:

1. ABnmynoBa T.II. Ilcuxonoruss mNOAPOCTKOBOTO BoO3pacTa: YdeOHOE
nocoobue/T.I1. ABnynoBa. — M.: U3narensctBo FOpaiit, 2024. — 394 c.

2. PsazanoB U. OcHoBbl mpoekTHON nestenbHocTH / WU. PszanoB. — M.:
®donja HOBBIX (hopM pa3BuTus oopazoBanus, 2017. — 52 c.

3. OcHoBbl umHXKeHepHOTO wuckycctBa: Mmonorpadus / M.K. Kopuunos;
Mock. roc. yH — T niedatu umenu MBana ®@enoposa. — M.: MI'VII umenu MBana
denopona, 2019. — 372 c.

DJIeKTPOHHBIE 00pPa30oBaTe/ibHbIE PeCypChl:

1. by#nosa JILH. Meronuueckue pexkoMEHAAIMU IO pa3paboTke
1 0()OPMIICHUIO JIOMIOJTHUTEIBHBIX OOIIEPa3BUBAIOIINX MPOrpamMM. [DJIEKTPOHHBIN
pecypc]. — URL: http://yunnat — O0l.gov67.ru/files/447/mr — dop —
2019.pdf#page=1&zoom=auto (nata odpamenus: 30.04.2026).

2. Haymenko O. M. TBopuecTBOBEIECHHE HA COBPEMEHHOM  JTalle
[DnexTponnsIil pecypc]. — URL: http://atnu.narod.ru/tvorit.html (nara o6pamenus:
30.04.2026).

Jlureparypa st 00y4yarOumuxcs U poauTeIei:

1. Koyn P. bnucrarensusiitAgile. T'mbkoe ymnpaBieHne MNpoeKTaMH
c¢ mnomompbto Agile, Scrum wuKanban / P. Koyn, 3. Cxkoruep. -
Cankrt — IlerepOypr: ITurep, 2019. — 304 ¢. — ISBN 978 — 5 — 4461 — 1051 — 3

2. Peopo U.B., Mycradpuna J[.A., PaxmankynoBa ['.A., AbpamoBa O.D.,
IIepeBanoBa E.A., MateeeBa T.A., CokonoBa H.A. ®opMHupoBaHUE UHKEHEPHOTO
MBIIIJICHUST ~ B MIPOILIECCE  OpraHu3alMu  MNPOPECCHOHAIBHONW  OpUEHTAIUU
y mKoJbHUKOB/CoBpeMeHHbIE IPpoOsieMbl HayKu U 0oOpa3oBanus./Pedpol.B., u op
— 2019. — No 3. [anexktponHwii pecypc] — URL: https://science —
education.ru/ru/article/view?1d=28830 (mara obpamenus: 30.04.2026).
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JlabopaTopus reoJiIoruv U re0TEXHOJI0THil

Jlumepamypa, ucnonvzoeannas HPU  COCMABIECHUU  NPOZPAMMbL
(bubuozpagpuueckue onucanus):

1. Poroga, H. C. I'eone3us u poTorpaMmeTpusi B apXUTEKType : yueOHOe
nocobue / H. C. PoroBa. — [Dnextponnsii pecypc]. — 2020-2025. — 222 ¢c. —
TekcT: HemoCPEACTBEHHBIN.

2. besmenoB, B. ®ororpammerpus : ydeOHOE MocoOue misi By30B /
Bnagumup besmenoB. — Mocksa : U3narensctBo Directmedia, 2021. — 236 c.

Jumepamypa ona odyuarouwguxca u pooumenei:

1. 3onpHukoB, W. JI. BBenenue B reonH(pOpMalMOHHBIE CHCTEMBbI

Y JUCTAHIIMOHHOE 30HAUpOBaHue : yueOHUK it By30B / W. JI. 3onbHukoB, H. B.

['mymkoBa. — MockBa : U3gatensctBo FOpaiit, 2025. — 118 c. — (Bsiciiee
oOpazoBaHue).
2. Nanora, JI. H. Mup npodeccuii: oT BeIOOpa K ycnexy: ydeOHOe

nocobue / JI. H. UBanoBa. — CII6.: TIutep, 2023. — 208 c.

3. JlaGyTtuna, M. A. @oTorpaMMeTpus U JUCTAHIIMOHHOE 30HIUPOBAHUE:
yueOHoe nocodbue /st By3oB / M. A. JlaGytuna. — M.: Acnekr [Ipecc, 2021. — 184
C.

4. IlozmgusxoB, W. B. Teorpadpus u npodeccuu:  CHpPaBOYHHUK
Ut mkonbHuKOB / Y. B. TTo3mHgkoB.

5. Odnexkmponnwie obpazoseamenbHble pecypcol:

1. T'ecomndopManMOHHBIC TEXHOJOTHH. [3JIGKTPOHHBIA  pecypc] —
URL: https://docs.qgis.org (maTta obparmenus: 30.04.2026)

2. SketchUp  ansg  HauuHaromux.  [3JIEKTpOHHBIA  pecypc] — —
URL: https://www.sketchup.com/learn (nata obpamenus: 30.04.2026)

3. AgisoftMetashape. PykoBoacTBO mosib30Batesis. [3J€KTPOHHBIA pecypc]
— URL: https://www.agisoft.com/downloads/user — manuals/ (maTa oOpareHus:

30.03.2025)
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JlabopaTopusi JHEpPreTUKHU
Jumepamypa, ucnonv306aHHas NPU  COCMAGNEHUU  NPOZPAMMDbL
(bubuozpagpuueckue onucanus):

1. JIebene C. A. MeTonosorusi HAQy4HOro o3HaHUs: yueOHOe mocooue aiis
By30B / C. A. JlebeneB. — MockBa: M3natensctBo FOpaiit, 2024. — 153 c.

2. MeTtonoJsioruss MPOCKTHOW JEATEIBHOCTH HMHXEHEpPA — KOHCTPYKTOpaA:
ydyebHoe mocooue i By30B / moa peaakmueit A. I1. Mcaesa, JI. B. [Inotaukosa, H.
. domuua. — 2 — e usmaHue, mepepabOTaHHOE W JIOMOJIHEHHOE. — MoOCKBa:
N3narenscTBO KOpaiit, 2024. — 211 c.

3. OcHoBEHI uccaeaoBaTeabckon nesarenpbHocT: TPU3: yaebHoe mocobdue s
cpeanero npodeccuoHanbHoro oopazosanus / M. M. 3unoBkuna, P. T. T'apees, 11.
M. Topes, B. B. YremoB. — 2 — ¢ u3gaHue, UCIPABICHHOE W JAOMOJHEHHOE. —
Mocksa: U3narensctBo FOpaiit, 2024. — 124 c.

4. Ortroukuii I'. TI. KoHuenuuu coBpeMEHHOr0 €CTECTBO3HAHUS: yUYEOHUK
u mpaktukym s By3oB / I I1. Otronkuii. — 2 — e uzjgaHue, nepepaboTaHHOE
u nononHeHHoe. — Mocka: M3narensctBo FOpaiit, 2025. — 447 c.

Jumepamypa ona odyuarouwguxca u pooumeneii:

1. PauxkoB M. 1O. Uctopus Hayku ¥ TeXHUKHU: y4eOHMK 171 By30B / M. TO.
PaukoB. — 3 — e u3gaHue, HCIPABICHHOE U JONOJHEHHOE. — MockBa: M31aTensCcTBO
FOpaiit, 2024. — 297 c.

2. PoeokkoB WM. b. OCHOBbI Hay4HBIX HCCIEIOBaHUN M M300peTaTEIHCTBA!
yueOHoe mocobue ansa By3oB / . b. PeikkoB. — 7 — € usznanue, CTEpeOTUITHOE. —
Cankr — [lerepOypr: Jlanb, 2024. — 224 c.

3. Ipmban B. II. Cunepretudeckas KOHLEMIMS CO3aHUS MOJeEei
1 TexXHoJIorui: yueoHoe mocooue ais By30B / B. I1. LlpimoOan, I1. A. Ceuenos, U. A.
Pri6enko. — Mockga : 3natenscTBo FOpaiit, 2024. — 249 c.

JlaGopaTopunm  COBPeMEHHBIX  KOHCTPYKIIMOHHBIX  MAaTepPHAJIOB
U HAHOTEXHOJIOT Ui

Jlumepamypa, ucnonv3zoeannas npu  COCMAGIEHUU  NPOZPAMMbL

(buobnuozpaghuueckue onucanus):
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1. Mutpodanora B.1. Ananuruueckas xumus. JITabopaToOpHbBINA TPAKTUKYM.
III yacTh — KOJMMYECTBEHHBIH aHalW3 (TPaBUMETPUUYECKHUE U TUTPUMETPHUUECKHUE
MeToabl). YuebHoe mocobue / coct. B.M. MwutpodanoBa. — bmarosemnieHck:
Awmypckuii roc. yH — T, 2018. — 342 c.

2. Hanomarepuaiisl 1 HaHOTeXHOJIOTUU: yueOHOoe nmocobue / B.C. Kupuanos;
[lepMckuii Han. uccnen. nmonurex. yH — T. — [lepms. U3x — Bo Ilepm. Ham. wmcci.
nonutex. yH —T1a 2016 — 193 c.

3. Pemmiens, A. A. Marepuanbl 1 METOABI HAHOTEXHOJIOTUN: yueOHOE
nocoobue / A. A. Pemnens, A. A. Baneera; [Hayu. pen. U. A. BaliHmreliH]. — 2 — ¢
u3., ctep. — Mocka: @nunTa, 2017. — 136 c.

Anexkmponnvie 00pazosamenbHvle pecypcol:

1. Hduzaiin wuHoOpManuu B IMpE3EHTALUAX [IEKTPOHHBIM pecypc] —
URL https://www.lektorium.tv/presentation — design (maTta oOpamieHus:
01.04.2026).

2. Kpyxok mno ¢usuke s HHOIUIAHETSH [3JIEKTPOHHBIM pecypc] —
URL https://www.lektorium.tv/aliensphysics (nata oopamenus: 01.04.2026).

2. Hanomartepuanbl [37E€KTPOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26615 (nata o6pamienus: 01.04.2026).

3. Hanomenununa [2TIEKTPOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26616 (mata o6pamienus: 01.04.2026).

4. Hanomerpoiorus [27IEKTPOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26612 (mata ob6pamienus: 02.04.2025).

5. HaHosnekTpoHuKa [P7EeKTpOHHBIN pecypc] —
URL https://www.lektorium.tv/course/26613 (nata o6pamienus: 01.04.2026).

6. HoBsie MaTepuanbl. HAHOTPYOKH, rpadeH U rIMHA. KPaTKOE PYKOBOJICTBO
o CO3/IAHUIO HAaHOMAaTEpPHAJIOB [37IEKTpOHHBIN pecypc] —
URL https://edunano.ru/courses/novye — materialy — nanotrubki — grafen — 1 — glina
— kratkoe — rukovodstvo — po — sozdaniyu — nanomaterialov/(naTa oOpamieHus:

02.04.2026).
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7. llpencraBieHue MpE3CHTalluU [37IE€KTPOHHBIN pecypc] —
URL https://www.lektorium.tv/presentation (nata oopamenus: 02.04.2026)

8. CTpykTypa TIpE3CHTAlMH  TEXHOJOTHYECKUX ¥ MHBECTUIIMOHHBIX
npoekToB [3nekTpoHHbIH pecypc] — URL https://www.lektorium.tv/presentation —
structure (nata oOpamenus: 02.04.2026).

JlabopaTopus pa3padoTKu NPOrpaMMHBIX MPOYKTOB

Inexkmponnvie 00pazosamenvHvle pecypcl:

1. Ounaiin y4eOHWK // MIUTOHTBHIOTOP: CAWT [DJIEKTPOHHBIA pecypc] —
URL.: https://pythontutor.ru/ (nata obpamenus: 26.04.2026 r.)

2. IIpodunsHbiii HOBoCcTHOM nopTan // itGap: caldT [ DNeKTpOHHBIA pecypc]
— URL: https://itgap.ru/ (naTa oopamenus: 28.04.2026 r.)

3. IIpodwibHBI HOBOCTHOM mopTan [DIEKTpOHHBIM pecypc] // proglib:
caiit. — URL: https://proglib.io/ (nata oopamenus: 25.04.2026 r.)

4. Texuuueckas nokymentauus Telegram Bot API [DnekTpoHHbIl pecypc]
// Telegram. — URL: https://tlgrm.ru/docs/bots/api (nata obpamenus: 28.03.2025 r.)

5. bBIiouHBIl KOHCTPYKTOp calToB [DnekTpoHHbIM pecypc| // Tilda. —
URL.: https://tilda.cc/ru/ (nata o6pamenus: 27.04.2026 r.)

6. OmnnaitH — cepBucC I pa3pabOTKU MHTEPPENCOB U MPOTOTUITUPOBAHUS
[Onextponnsiii pecypc] // Figma. — URL: https://www.figma.com/ (mara
oOpamenus: 26.04.2026 r.)

7. OdunmanbHbIii caliT sA3bIKa TporpaMmupoBanust Python [DnexkTpoHHbIN
pecypc] — URL: https://www.python.org/ (nara oopamenus: 26.04.2026 r.)

JlaGopaTopus TpaHCOPTA U TPAHCIOPTHBIX TEXHOJIOT Wil

Jumepamypa, ucnonvzoeannas npu  COCMAGIACHUU  NPOZPAMMbL
(buobnuozpaghuueckue onucanusn):

1. AspopoB B. A. Ilpomeccel u obopyaoBanue. MojaenupoBaHue,
MCCIIeIOBaHUS, THHOBAIIMOHHBIE KOHCTPYKTOPCKHE pa3paboTKH : yueOHOe mocodue
11t By30B / B. A. ABpopoB. — Mockga : MznatenscTBo FOpaiit, 2024. — 260 c.

2. bargacappssn H. I'. Hcropus, ¢unocodus u METOAOIOTUS HAYKH

U TEXHUKU: y4eOHUK U npaktukyM uig By3oB / H. I'. Bargacapesu, B. I'. T'opoxos,
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A. II. Hazapersin; mon oOmel pemakuuedt H. I'. barmacapesH. — Mocksa:
N3parenscTBO FOpaiit, 2024. —383 c.

3. baitbopogosa JI. B. MeTononorust 1 METo1bl HAYYHOTO UCCIIEIOBAHUS :
ydyebHoe mocooue mist By3oB / JI. B. baitboponoa, A. Il. YepHsBckas. — 2 — ¢
W3J1aHHe, UICIIPABJIEHHOE U AomoieHHoe. — MockBa : U3narensctBo FOpaiit, 2024. —
221 c.

4. TappunoBa T. A. Umnxenepus 3Hanuii. Monenu u metoasl / T. A.
["aBpuitoBa, /1. B. Kynpsisues, J[. 1. Mypomues. — 6 — € uzianue, CTEpeOTUITHOE. —
Cankr — [lerepOypr : Jlans, 2023. — 324 c.

5. Wcrtopusa u MeTOmOJOTUSI HAyKu : ydeOHOe mocoOue Ijisi BY30B / MO
penakuueit b. M. Jlunckoro. — 2 — € u3nanue, UCIPABICHHOE U JOMOJIHEHHOE. —
Mockaa : U3gatensctBo FOpaiit, 2024. — 373 c.

JlaGopaTopusi KpeaTUBHBIX HHAYCTPHUIi

Jumepamypa, ucnonvzoeannaa npu  COCMAGIACHUU  NPOZPAMMbL
(buobnuozpaguueckue onucanus):

1.Jxanga M. Coxru cBoe noptdonuo! To, yemy He y4yaT B IU3ailHEPCKUX
mkonax / M. JIxxanna. — Cankr — [lerepOypr: [Tutep, 2019. — 384 c.

2.Knmusep @. Uemy Bac He Hay4at B Au3aiiH — mkosne / @. Knusep. — Mocksa:
Punon — Knaccuk, 2017. — 224 c.

3.JIency fl. DkcnepTrsza NpoeKToB nu3aitHa. YueOHoe nmocodue / . Jlency. —
Munck: Buniiinas mkoia, 2022. — 128 c.

4 JIuntka XK. Jlymait kak auzaiinep. J{uzailH — MbIIIUICHUE 1J11 MEHEIKEPOB:
yuebHoe mocobue / K. Jlunrka, T. Orunsm; mep. ¢ aaria. B.B. Ceunas; pen.
N. MuponoBa. — Mockpa: ManHn, UBanoB u ®epbep, 2019. — 280 c.

5.Penn I1. UckycctBo nuzaitnepa / I1. Penn. — MockBa: Ctyaust Apremus
JleGenena, 2017. — 288 c.

6.YoiiHmenk C. 100 HOBBIX TJIaBHBIX NPUHUMIIOB Au3aiiHa. Kak yaepxarb
BHuManwue / C. Yoiiamenk. — Caakt — [lerepOypr: [lutep, 2017 — 288 c.

7.®@wnn L., ®unn [1. Uctopus nuzaitna / L. Owmn, [1. Oumn. — [sturopcek:

Komubpu, 2021. — 512 c.
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Jumepamypa ona odoyuarouwuxca u pooumenei:

1.Tapo I'. Uctopun. Anp00M 1J1s pa3BUTHSI KPEATUBHOCTHU: yueOHOE mocodue
/ T'. Tapo; miep. ¢ anrn. B.B. Ceunas; pen. 1. MuponoBa. — MockBa: ManH, IBaHOB
u ®epbep, 2015. - 112 c.

2.Maspa JIx. 3akonsl npocTtoThl. Ju3aiiH. Texnonoruu. busnec. )Ku3Hb:
yaebHoe nocooue / [I. Masga. — Mocksa: AnsniunHa [TaGmumep, 2018. — 118 c.

3. JIuarka XK. JIymaii kak auzaitHep. /u3ailH — MBIIJICHUE 11 MEHEIKEPOB:
yueOnoe mocobue / XK. Jluarka, T. Orunsu; mep. c anrn. B.B. Ceunas; pen.

N. Muponosa. — Mockpa: ManHn, BanoB u ®epbep, 2015. — 280 c.

4. Jlonanpn H. JIu3aitH npuBBIYHBIX Bellei: yueoHoe mocodue / H. Jlonansm;
niep. ¢ anra. A. Cemuna; pen. M. Kpocosckas. — MockBa: Mann, MBanos u @epbep,
2021.—350 c.

5.Caaksn C. I'. ITpombinennsiid qu3aitn / C. I'. Caaxsn. — MockBa: ®oH
HOBBIX (hopM pa3BuTHUs oOpazoBanus, 2017. —128 c.

JlaGopaTopus 3K0J10rud, OMOHMKH W OMOTEXHOJIOT U

Jlumepamypa, ucnonvzosannan npu cocmaegieHuUu nPoOZPaAMMbL:

1.25 xpyTbix mpoekToB ¢ Arduino / I'ennec Mapk. — Mocksa: 31— Bo Dkemo,
2018.-272c.

2.Arduino s uzoOperateneil. OOydeHue onekTpoHuke Ha 10
3aHMMaTeNbHbIX npoekTax / Xyanr bpaita. — Mocksa: U3n. — Bo: BXB, 2021. — 288
C.

3.Arduino. Ilonusiit yuebHbIit Kypc. OT UTpbl K HHKEHEPHOMY MPOEKTY 2 — €
u3n. / CanaxoBa A. A. — Mockga: JlabopaTtopus 3uanwuii, 2022. — 400 c.

4 Kankun [xonu, Xaran Opuk MW3yuaem »sraexktpoHuky c¢ Arduino.
NnmrocTpupoBaHHOE PYKOBOJICTBO MO CO3/ITAHUIO YMHBIX YCTPOUCTB 711 HOBUYKOB/
Jxomu Kankun, Opuk Xaran. — Mocksa: 9kemo, 2022. — 400 c.

5.IlepBeie maru ¢ Arduino. 4 — e uza./ banuun Maccumo. — MockBa: bXB,
2023.-288 c.

6.2nekTpoHuka mar 3a marom. [Ipaktukym / non pen. Pesuu HO.B. — M:

JAMK Ilpecc, 2021. — 260 c.
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Jumepamypa ona odoyuarouwuxca u pooumenei:

I. bernmeB WN.P., XwucamoBa 3.M. UCKyCCTBEHHBI1  MHTEIUICKT
1 poboToTexHuka: riaoccapuit moustuii/ M.P. berumes, 3.1. XucamoBa — CaHKT —
[TerepOypr.: [Turep, 2021. — 234 c.

2. bokcemn J[x. M3yuaem Arduino. 65 mpoexToB cBouMu pykamu/ Jx.
bokcenn— Cankr — [letepOypr: [lurep, 2022. — 448 ¢. — ISBN: 978 — 5 — 4461 —
1918 -9

3. Hy6osuk E. B., Upxosa lO. A. I[Ipuser, po6otr! Mos mepBas KHuTa
no pobororexunuke/ E. B. Jly6oBuk, 0. A. MpkoBa— MockBa: Hayka U TEXHUKa,
2018.-304 c.

4. Kak ycrpoen POBOT? Pa3zoupaem mexanusmsl BMecte ¢ Jluroit Po6oTos!
/ ABTopckuit kosiekTuB Jluru Po6otos. — Cankr — IletepOypr [Tutep, 2020. — 48
C.

5. Kucenés M.M. PoboroTexnnka B mpumepax u 3agadax/ M.M. Kucenés. —
M.: Hayka u Texauka, 2018. — 270 c.

6. CanaxoBa A.A., Tapanata B.B. Konctpyupyem poboroB Ha LEGO
MINDSTORMS Education EV3. Boame6nas mamouka / A.A. CanaxoBa, B.B.
Tapanara. — M.: Hayka u TexHuka, 2020. — 304 c.

7. PoOotel. Hayunsiit komukc/ M. Ckott, Ix. YHa6oT. — MockBa: MaHH,
NBanoB u @epbdep, 2022. — 128 c.

JlaGopaTopusi uM(POBOro NPOCKTHPOBAHUSA, NPOTOTHUIIMPOBAHUS
U POM3BO/JCTBA

Jumepamypa, ucnonvzoeannaa npu  COCMAGIACHUU  NPOZPAMMbL
(buonuozpaguueckue onucanus):

1. Arduino nns wu3obOperareneit. OOydenuwe odiekTpoHuke Ha 10
3aHMMaTeNbHbIX NpoekTax / Xyanr bpaita. — M: U3a. — Bo: BXB, 2021. — 288 c.

2. Arduino. ITonusiit yueOHbIi Kypc. OT UTpbl K MHKEHEPHOMY IPOEKTY 2 —
¢ u3n. / CamaxoBa A. A. — M.: Jlaboparopus 3nanuii, 2022. — 400 c.

3. bamma O.M. O6pabotka nertaneit Ha ctankax ¢ UITY. — M: U3g — Bo

JIAHD. — 2021. -125 c.
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4. TI'puropssiaiy A.l'., llluranos N.H., MuctopoB A.M. O6opyaoBanue s
nazepHoi 06padbotku. — M: Uzn. — o MI'TY um. H. D. baymana, 2022. — 633 c.

5. Kankun [Ixomm, Xaran Opuk WM3ydyaem »snekTpoHuky ¢ Arduino.
NnmrocTpupoBaHHOE PYKOBOJICTBO MO CO3/IAHUIO YMHBIX YCTPOUCTB J1J11 HOBUYKOB.
— M.: Dkcmo, 2022. — 400 c.

6. Ilepsbie maru ¢ Arduino. 4 — e uzn./ banmm Maccumo. — M: BXB. — 2023
—288c.

7. Wkabepun B. A. Cranku c UIIY: ycrpoiicTBO, ImporpaMMUpOBaHUE,
HHCTPYMEHTaJIbHOE oOecreueHrne u ocHacTka. — Mocka: ®dnunTa, 2017. — 289 c.

8. OmnexTtpoHuka mar 3a maroM. Ilpaktukym / mon pea. Pesuu 1O.B.

M.: IMK Ilpecc, 2021. — 260 c.

Jumepamypa ona odyuarouwguxca u pooumeneii:

1. MammHoctpouTenbHoe vepueHue : ydeOHuk / A. A. YexkmapéB. —
Mocksa : UHOPA — M, 2024. — 396 c.

2. Komonosa H.B., fkosneBa E.C. Camoyuutens CorelDRAW 2020. —
CII0.:bXB — IletepOypr, 2021 — 417 c.

3. Mamox B. H. Bsenenue B coBpemMennsie CAIIP: Kypc nexkumii. —

M.: IMK Ilpecc, 2018. - 192 c.
JlabopaTopusi MAaIIMHOCTPOCHUSA
Jumepamypa, ucnonvzoeannaa npu  COCMAGIACHUU  NPOZPAMMbL

(buonuozpaguueckue onucanus):

1. Jlebenes C. A. Metonosiorus Hay4HOT0 IO3HAHUS: yueOHOe mocoOue AJis
By30B / C. A. Jlebenes. — Mocksa: U3natensctBo FOpaiit, 2024. — 153 c.

2. Metononorusi NMPOEKTHOM JEATENbHOCTH HHXKEHEpa — KOHCTPYKTOpa:
ydyebHoe nmocooue aisg By30B / moa peaakuueit A. I1. Mcaesa, JI. B. [Inotaukosa, H.
. domuna. — 2 — e uzmaHue, mepepabOTaHHOE W JIOMOJIHEHHOE. — MoOcCKBa:
N3parenscTBo FOpaiit, 2024. — 211 c.

3. OcHoBbI uccienoBatenbckoi aestenbHoctH: TPU3: yuebnoe mocobue

JUTst cpeHero npodeccuoHaabHOro oopasoanus / M. M. 3unoBkuna, P. T. I'apees,
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I1. M. T'opes, B. B. YtemoB. — 2 — ¢ u3anue, UCIPaABICHHOE U JIONOJHEHHOE. —
Mocksa: M3narensctBo FOpaiit, 2024. — 124 c.

4. Ortroukuii I'. T1. KoHnenmum coBpeMEHHOTO €CTECTBO3HAHUS: yUCOHHK
u npaktukyMm g By3oB / I'. II. Otronkuii. — 2 — € usnanue, nepepaboTaHHOE

u nonojiHeHHoe. — MockBa: M3aatensctBo FOpaiit, 2025. — 447 c.
Jumepamypa ona odyuarowuxca u pooumeneii:

1. PauxoB M. 1O. Uctopus Hayku u TeXHUKU: yueOHUK i By30B / M. 1O.
PaukoB. — 3 — e u3anue, UCpaBICHHOE U JIoNoJIHeHHOe. — MockBa: M3narenbcTBo
FOpaiit, 2024. — 297 c.

2. PorxkoB M. b. OCHOBBI Hay4HBIX HCCIEIOBAHMI M U300pETATEIHCTBA:
yueOHoe mocobue aig By3oB / . b. PeikkoB. — 7 — € uzanue, CTEpeOTUITHOE. —
Cankrt — IlerepOypr: Jlans, 2024. — 224 c.

3. Hpmban B. II. Cunepretudeckas KOHUEMIMS CO3JaHUS MOJENeH
U TeXHOJoTuH : yueOHoe nocoobue s By3oB / B. I1. [pim6an, I1. A. Ceuenos, 1. A.

Pri6enko. — Mocksa : U3patensctBo FOpaiit, 2024. — 249 c.
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[Tpunoxenue 1

IIpumep TecTupoBaHus (BXOAHAS JUATHOCTUKA)

Oamuins UM ['pynma

(mpaBunbHBIN 0TBET — 1 Oam, makcumyM 10 GassioB)

1. Yrto Takoe mpoeKT?
a) Ilnan nercTBUil 111 JOCTHIKECHUS 1IETIH
b) HabGop crmydaifHbIX umein
c¢) Cnucok 3a/1a4 6€3 CPOKOB BBIITOJTHEHUS
d) I'pynma mroaeit, paboTarmmx BMeCTe
[IpaBUIIBHBIN OTBET: a
2. Kak HazbIBaeTcs sTar, Ha KOTOPOM ONPEACIIAIOTCS eI MpoeKTa?
a) Peanuzarus
b) IlnanupoBanue
¢) AHalu3 pe3yJbTaToB
d) 3aBepiienue
[IpaBunbHBI OTBET: b
3. KT0 oTBeUaeT 3a BhINOJIHEHHUE NPOEKTA?
a) Kimment
b) PykoBoauTens nmpoekTa
c) IIpoxoxue
d) KoHKypeHThI
[IpaBunbHBII OTBET: b
4. Kakoil JOKyMEeHT OMUCHIBAET BCE ATAIbI TPOEKTa?
a) Texuuyeckoe 3a7aHue
b) JIHeBHUK HAOMIOAECHUN
c¢) OTyeT 0 moxomax
d) [Iucemo 3aka3zuuky
[IpaBUIIBHBIN OTBET: a
3. UYto Takoe pecypchl B MPOEKTE?
a) Bpems, neHbru, JIroau, MaTepuaibl
b) Tonbko HeHBIH
c¢) Tonbko uneu
d) [IpoGnembr
[IpaBusbHBIN OTBET: a
6. Kak HaspiBaeTcs puHAIBHBIN Tan MpoeKTa?
a) [InanupoBanue
b) Peanmuzamus
) 3aBeplieHue
d) Ananus
[IpaBuibHBIN OTBET: C
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7. UTo nmomMoraet KOHTPOJIUPOBATh BHIMOJIHEHUE MPOEKTA?
a) CimyyaiiHble POBEPKU
b) I'paduk padot
c) UnTyunus
d) Ynaua
[IpaBuibHBI OTBET: b
8. Kak Ha3bIBaeTcs Mpoiiecc OLEHKH YCIIEUTHOCTH MPOeKTa?
a) AHalu3 pe3yJbTaToB
b) IIpazaHoBaHue
c¢) [InanupoBanue
d) UrnopupoBanue
[IpaBUIBHBIN OTBET: a
9. YTto Takoe KOMaH/1a MpoeKTa?
a) 'pynmna mronei, paboTaronux HajJ IPOEKTOM
b) Ciyualinbie mpoxoxue
c¢) KonkypeHTbl
d) 3aka3zuuku
[IpaBUIIBHBIN OTBET: a
10. Kakoli HaBbIK BaK€H JI1 pPyKOBOJUTEIS MPOEKTA?
a) YMeHue crnarb Ha paboTe
b) YMmenue ynpaBisiTh BpeMeHEM
c) YMmeHue uzderatb paboThl
d) YMeHue KpUTHKOBATH
[IpaBunbHBI OTBET: b

TecToBoe 3a7aHNe MPOMEKYTOYHOM ATTECTALNH
JlaGopaTopusi pa3padloTKu NPOrpaMMHBIX IPOAYKTOB
(mpeaMeTHBIE pe3yIbTaThl)

damMuns UM I'pynma

(mpaBWIBHBINA OTBET — 3 6as1, MakcuMyM 30 6aoB)

1. Uto takoe SMART — nenu B npoekre?
a) Llemu, KOTOpbIe MOXKHO U3MEPHUTh, JOCTUTHYTh M OTPAaHUYHTH 110 BPEMEHU
b) OueHb CI0KHBIC TIETH
c) Llenn, koTOpbie HEBO3MOYKHO BBHITIOJIHHUTD
d) Llenu, cBsi3aHHbIE C UCKYCCTBEHHBIM MHTENIEKTOM

[IpaBuibHBIN OTBET: a

2. Kakoii MeTo1 ucnosb3yercs i aHaJIn3a PUCKOB MpoeKTa?
a) SWOT — ananus
b) Mo3rogoii mrypm
c¢) UrnopupoBanue mpodiaem
d) Cny4aitablii BEIOOp

IIpaBuibHbI OTBET: a
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3. Uto Takoe auarpamma I'anrta?
a) ['paduk, moKa3pIBAIOIIHMI MOCIEA0BATEIILHOCTh U CPOKH BBIMTOJTHEHUS 33/1a4
b) Kapta mectHOCTH
c) CxeMa ycTpoiicTBa KOMIBIOTEPA
d) [Tnanerapwmii
[IpaBUIIBHBIN OTBET: a
4. Kak Ha3pIBaeTcs mpoliecc pacrpeeseHus 3a1ad MexX1y y4acTHUKaMU
KOMaHIbI?
a) [lenerupoBanue
b) IIpokpacTuHanus
c) UrnopupoBanue
d) CamoymnpasieHue
[IpaBUIBHBIN OTBET: a

5. YTo Takoe KpUTUUECKUI ITyTh B IPOEKTE?
a) [locienoBaTenbHOCTD 3a/1a4, ONPEAEIIAIOAs] MUHUMAIBHOE BPEMsI 3aBEPILICHUS
IIPOEKTA

b) Cny4aitHas nmocjaeaoBaTeIbHOCTb JEHCTBUI
c¢) IlyTb, KOTOpBII IPUBOJIUT K MPOBATY
d) [1yTh, BEIOpaHHBIN ciTydailHBIM 00pa3oM
[IpaBUIIBHBIN OTBET: a
6. Kakoli ”HCTpyMEHT MOMOTraeT BU3yalu3UpoBaTh 3a/1a4u MpoeKTa?
a) Kanban — nocka
b) Bymaxkublif GJIOKHOT
c¢) Kanbkynstop

d) Yacsr
[IpaBuibHBIN OTBET: a
7. UYTo Tako€ UTEPATUBHBIN MOIXOM B MPOEKTE?

a) BrinmoaHeHue NpoeKTa Mo3TanHo ¢ BO3MOKHOCTBIO KOPPEKTUPOBKHU
b) OgHOKpaTHOE BHITIOJTHEHUE BCEX 3a7a4
c) ITonHbIi 0TKA3 OT MJIAHUPOBAHMS
d) Pabota 6e3 oOpaTHOi1 CBA3U
[IpaBUIIBHBIN OTBET: a
8. Kak Ha3zpIBaeTcs nmpouecc cornacoBaHus MPOEKTa C 3aKa34UKOM?
a) Ayaat
b) Y1Bepxkaenue
c¢) UrnopupoBanue
d) Kputuka
[IpaBunbHBIN OTBET: b
9. Urto takoe KPI B koHTEKCTE TIpOEKTa?
a) KitoueBbie nokazarenu 3pPpekTuBHOCTH
b) Cny4aitHpie METPUKH
c) HenyxHbie nanHble
d) [InaneTapHbie KOOPIUHATHI
IIpaBuibHbI OTBET: a
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10 . Kakoit MeTO1 MOMOTaeT YNpaBiiaTh U3MEHEHUAMU B IPOCKTE?
a) Change Management
b) UrnopupoBanre n3sMeHeHUI
c¢) CiyyaiiHple perieHus
d) ITomHbIi 0TKA3 OT H3MCHECHUI
[IpaBUIIBHBIN OTBET: a

TecTOBOE 3a]aHHUE UTOTOBOM aTTECTALIMH
JlaGopaTopus pa3padoTKu NPOrpaMMHBIX MPOAYKTOB (IIpeAMETHbIE
pe3yJIbTaThl)

dOamuins UM ['pymnma

(mpaBUIbHBIN OTBET — 2 0ai1, MakcumMyM 20 0asjioB)
l. UTo Takoe MPOEKTHBIN I1aH?
a) JlokyMeHT, ONMCHIBAFOIINIA IIAaTH JIJIsT BHITIOJTHEHUSI IIPOEKTA
b) Cnyuaiinsiii Habop unen
¢) Ilucemo 3aKa3zunKy
d) OTtuet 0 noxomax

[IpaBUIIBHBIN OTBET: a

2. Kak HaszpiBaeTcs mporuecc 00CyKIAeHHsI MPOEKTa ¢ KOMaHA0N?
a) Mo3srosoii mrypm
b) UrnopupoBanue
c¢) Kpuruka
d) Otkas

[IpaBUIBHBIN OTBET: a

3. Yro Takoe OropKeT nmpoexTa’?
a) CyMMa JieHeT, BBIJICJICHHAsI HA BBITMTOJIHEHNE TIPOEKTa
b) Cnyuaiinbsie uQpbl
c) HenyxHbie pacxosl
d) [lonHbIi OTKA3 OT (PMHAHCUPOBAHUS

[IpaBUIBHBIN OTBET: a

4. Kax Ha3piBaeTcs uenoBek, KOTOPbIi (PMHAHCUPYET MPOCKT?
a) 3aKazumK
b) Konkypent
c) [Ipoxosxwuit
d) Kputuk

IIpaBuibHbI OTBET: a
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5. Uto Takoe 3aada B mpoeKTe?
a) KorkpeTHoe neiicTBre, KOTOPOE HY)KHO BBIMIOJTHUTH
b) Cny4aitHas unes
c) [IpobGiiema 6e3 pereHus
d) Otka3 ot paboThI

[IpaBUIIBHBIN OTBET: a

6. Kax Ha3biBaeTcs npoiiecc NpoBepku kauecTBa paboThI?
a) TectupoBanue
b) UrHopupoBanue
c) Kpuruka
d) Otka3

[IpaBUIIBHBIN OTBET: a

7. UTto Takoe nemiaiiH B IPOeKTe?
a) [locienHuii CpoK BBITIOJIHEHUS 33/1a4
b) Cnyuaitnas gata
c) Bpems otapixa
d) [TonHbIN OTKA3 OT TUIAHUPOBAHUS

[IpaBUIIBHBIN OTBET: a

8. Kak HaszpiBaeTcs mpouecc yiay4lleHus MPOeKTa Mociie 3aBepIIeHUs?
a) AHaIIU3 pe3yJbTaToOB
b) UrnopupoBanue
c) Kpuruka
d) Otka3

[IpaBUIIBHBIN OTBET: a

9. UTo Takoe KOMMYHHKALIHS B IPOEKTE?
a) OomeH nHdopmareit MexX1y y4aCTHUKAMU
b) Ciyuaiinbie pa3roBOpbl
c) UrHopupoBaHue KOMaH bl
d) ITomHbIi OTKA3 OT OOIICHUS

[IpaBUIBHBIN OTBET: a

10. Kak HazpIBaeTcs mpoiecc MOTUBAIMA KOMAaHIbI?
a) [lopneprka u moourpeHue
b) UrnopupoBanue
c¢) Kpuruka
d) Otka3

IIpaBuibHbI OTBET: a
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[Tpunoxenue 2

OueHOYHBI JIUCT JJIS1 IPOBeAeHUS IPOMEKYTOYHOT0 U MTOTOBOI0 KOHTPOJIA

Ne K Kouun4yecTBo
wn puUTEepHUN OlleHUBAHUS 5AILIOB
IIpomeKyTOYHBIN KOHTPOJIb (IOATOTOBKA MPOEKTA) 25
1 Nuunmanuzanus 3
2 | [lmanupoBanue 3
3 | IIporoTunupoBaHue 3
4 | KauecTBO BBIIOJIHEHHS IPOTOTHIIA 3
5 | OdopmieHne npe3eHTaIuu 3
6 | OdopmiieHHe 3aIIUTHOTO CJIOBA 3
7 | Ilpe3enTanus peneHus 3
8 | MnauBuayasIbHbIN BKJIA YYACTHUKA 3
9 OlnieHKa KOMaHIHOW paboThl (KOMMYHUKAIIMS M B3aUMO/ICHCTBHE) 1*
HTOroBblii KOHTPOJIb 25
1 Ilenenonaranue 3
2 | [locraHoBKa 3a/1a4 3
3 | UccnenoBanue npoOaemMbl 3
4 | AKTyaJlbHOCTh IPOEKTA 3
5 | AHanu3 CynIecTBYIOUIUX PEeIICHUN 3
6 | Ilpe3enTanus nmpoekra QHk
7 | OTBeTHI Ha BONPOCHI 2%k
8 | )Ku3HnecrocoOHOCTh IPOEKTa QHk
9 | Hanuuue npoTtotuna 1*
10 | Texauyeckast mpopabOTKa MPOCKTA 2%
11 | CobmromeHue AeiIaiiHOB 1*
Hroro 50

* xpurepuil oueHuBaerca mno mkaire or 0 mo 1 Oamma, rae 0 Ga/uloB — KOMMYHHKALUS
U B3aMMOJICHCTBHE OTCYTCTBYET, | Oaimm — KOMMYHHUKAIHs ¥ B3aUMOACHCTBHE MPUCYTCTBYET /
0 OamoB — cpoku paboThl He coOmoieHbl, 1 0amn — cpoku paboTsl cobuoaeHs! / 0 OamnoB —
IPOTOTHUII OTCYTCTBYET, 1 0aim1 — IpOTOTUI IPUCYTCTBYET. ** KpuTEpuil OlIEeHUBAETCS I10 IIKaJIe
or 0 o 2 6amnos, rae 0 OamnoB — KpUTepuil He cobmoaeH, 1 Oamn — kpuTepuil cobmroaeH
YaCTUYHO, 2 0asia — KpUuTepuil CoOII0IEH.
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[Tpunoxenue 3

KpuTtepun o1ieHKH HTOrOBBIX MPOEKTOB

DKclepTaM PEeKOMEHIYETCS MPUIEPKUBATHCS  CIEAYIOUUX KPUTEPHUEB
OLICHKHU:

AKTyajgbHOCTh TpodJembl (P1). Unes, chopmynupoBaHHas B MPOEKTE,
JOJKHA UMETh 3HAYCHUE TUTSt pelieHust COBPEMEHHBIX 3a1a4
KaK B OTJIETIbHOM T'OPOJIE, PETHOHE, CTPaHE, TaK U B MUPE B IEJIOM.

bannbr:

ot 1 10 4 GamioB — CyIIECTBYET BEPOSITHOCTh aKTyalM3alliy MpeaaraeMoit
ujeu B OyayIeM;

oT 5 10 8 6ayioB — Ujiesl aKTyaabHa, IPUBEJICHA JI0Ka3aTeNbHas 0a3a;

or 9 nmo 10 OammoB — wuaes BocTpeOOBaHAa pEATbHBIM CEKTOPOM /
WH]TyCTPUATIBLHBIM MTAPTHEPOM.

HoBusna npeasiaraemoro pemenusi (P2). IIpoext B cBoel oTpacin JOJKEH
ObITh HMHHOBAIIMOHHBIM, IMPEAJIaraeMoe pEIICHUE JOKHO OBbITh HampaBiIeHHO
Ha CO3/laHuE€ HOBOT'O MPOJYKTa, YCIYyTH, TEXHOJOTHH, MaTepuaaa, HOBOIO 3HaHMS.
B npoekre m0KHBI OBITH OTPa)KEHBI TOWCK W aHAJIM3 CYIIECTBYIOIIMX PEIICHHM
(MeToAbl, yCTPOUCTBA, UCCIEAOBAHNUA).

bamer:

or 1 mo 4 O6amioB — TMpeMIoKEHHUE YYacTHUKA UMEET HEKOTOpbIe
YHUKaJIbHbIE  OCOOCHHOCTH,  CO3JAlOlM€  HEOYEBUIHBIE  TEXHOJOTUYECKHUE
WJTU HKCIUTyaTallMOHHbBIC PEUMYIIECTBA,;

oT 5 10 8 0aJUI0B — CYIIIECTBEHHAs YaCTh Pa3pabO0TKH SBJISETCS HOBOW;

oT 9 no 10 6amioB — npeayaraemas uaes ABJsieTcss a0COTOTHON HOBOM.

IlepcnekTHBBI NpakTUdeckod peanausaunum npoekrta (P3). Ilpemgnaraemoe
pelieHrue A0JHKHO ObITh BOCTPEOOBAHO W aKTyaJIbHO JJIsi OM3HECA, HayKH, YACTHOIO
CeKTopa JKOHOMHKHU. [loTeHIManbHbIA Oyaymuii TOPOAYKT JOJKEH HMETh

BO3MOKHOCTb pCaJInu3aluu. KommnekcHas 3aJgada, pcfuiacMasa B IIPOCKTC, HOJIZKHA
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UMETh BO3MOKHOCTh MACIITAOMPOBAHUS WM SIBJISATHCS JIOKAIIBHON YacCThIO KPYITHOTO
IIPOEKTA.

bannbr:

or 1 go 4 OamioB — cnabo NPEeMIOKEHHOE PEIICHHEe HMEET HHU3KYIO
BOCTPEOOBAaHHOCTh HA COBPEMEHHBIX PhIHKAX;

oT 5 10 8 0aJIOB — MPOBEJEH aHAJIN3 COBPEMEHHBIX TPEH/IOB, BBISBIICH LEIIbIM
pSI TApTHEPOB, KOTOPBIE MOTYT OBITh 3aMHTEPECOBAHBI B TAHHOM IIPOEKTE;

or 9 no 10 GamIOoB — HA OCHOBE MPOBEJACHHOTO aHAJIM3a OMPEICICHO MECTO
IPOEKTa B OTPACiU, €CTh MAapTHEP, KOTOPBIA TOTOB COBMECTHO pPEAIN30BHIBATH
IIPOEKT.

Crenenb npopadorku mnpoexkra (P4). Dcku3, Maker, MpOTOTHI, ONBITHBIN
oOpazenl (Ha KakoWl CTaJuM MPOEKT), Ha CKOJbKO peaTnu30BaH MPOEKT, MACIOPT
MPOEKTA.

bannbr:

ot 1 10 4 6ayIoB — €CTh MACHOPT MPOEKTA U ICKU3;

OoT 5 10 8 OamIoB — €CTh MOSICHUTENbHAS 3aluCcKa, dCKU3, MacrmopT U MaKeT
IIPOEKTA;

oT 9 no 10 OanmaoB — ecTh MOSCHUTENbHAS 3aIlMCKa, ICKU3, MACIOPT, MAKET
Y IPOTOTUI WJIM OTBITHBIN 00pas3ell.

3amura npoekrta (npejacrapijenne npoekra) (P5). KauectBo npeacraBieHus
MPOEKTA; YPOBEHB BJIQJICHUS MPOCKTOM u cepoit
€ro MOTEHIMAJLHON peann3aiii; OTBETHl Ha BOMPOCH]; 0hOpMIICHHE MPE3CHTAINH
(xauecTBO, MHPOPMATUBHOCTH, COOTBETCTBHUE MPEIOKEHHON CTPYKTYPE).

bannbr:

or 1 nmo 4 06amioB — TEKCT MPE3CHTAIMH IPOrOBapUBAETCS COWMBUYMBO,
HEYBEPEHHO, OTBETHI JIaHbl HE Ha BCE BOIMPOCHI, ITyTAE€TCS IIPU OTBETE HA BOIPOCHI;

oT 5 10 8 6aJIOB — MPE3eHTAIUS TIPEACTABIIEHAa Ha XOPOIIIEeM YPOBHE, XOPOIIIUit
YpPOBEHb TMOJATOTOBKM peud (BO BpeMsl MPE3EHTALMH  HE KUCIOJIb3YIOTCSA

JOTIOJIHUTEJIbHBIE CPEICTBA MOJICKa3KK). OTBETHI Ha BOTIPOCH! HE Pa3BEPHYTHIE;
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oT 9 1o 10 6annoB — MPOEKT NPEACTABIEH HA BBICOKOM Kau€CTBEHHOM YPOBHE,
OTBEUAET Ha BCE BOIPOCHI Pa3BEPHYTO, pa30MpaeTcsi B IPEICTaBICHHOM MaTepHuae.

IIpumeuyanue:

1. B cocTaB 3KCHEPTHOTO >KIOPU HE JOMYCKAETCsl MEAAror JOMOJIHUTEIbHOTIO
oOpa3oBaHMs, OCYIIECTBISIONIMM  MOATOTOBKY  OOYYAlOIIMXCS K UTOTOBOM
aTTeCTalluu.

2. Ilpm 3anonHeHun Jlucta OLEHKM HUTOTOBOTO IPOEKTA SKCIEPTOM

HEJOIMyCTUMO OCTaBJISITh IyCThIe Tpadbl.
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[Tpunoxenue 4

JIncr OLCHKHA UTOIr0OBOI'O IPOCKTA

I'pynma
Jlara
CpepHui
Skcnept 1 Skcnept 2 SKCnepT ...
Ne 6aan
i Gamunun UMA HasBaHue npoeKTa =
pr | P2 | P3| pa | ps|S™2) by | p2|ps|palps | by | 2| 3| pa| ps |G
Gannos Gannos 6annos
1
2
3
4
5

* CpegHuii Gann cuntaeTca no Gopmyne: cymma H6annos Kamaoro KCNepTa / KOAMYECTBO SKCMEPTOB
¥ NecaTnBanbHan WHANA ANA KAMAOTO KPUTEpUA



Hampasnenue

BeaoMocTh UTOTOB 0CBOEHUSI 00Yy4AIOIMMHUCS MIPOTrPaAMMbI

[Ipunoxenue 5

rpymnmna

Ne
/o

damunug u ums
oOyyaromierocs

basl mpomMeKyTO4HOTO
KOHTPOJIA

basuiel
UTOrOBOU aTTECTAIlUU

Cymma GasmioB

YpoBeHb OCBOEHUS
IIPOrpaMMBbI
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[Ipunoxxenue 6

Kapra oueHk# JUYHOCTHBIX pPe3yJibTAaTOB

Kpurepun HabmomeHus Kpurepun mabmroneHuns Kpurepun HabmromeHus
BxojHas AMarHocTuka [TpoMexyTOUHBIN KOHTPOJIh HTOrOBBINM KOHTPOJIb
MMOHUMAaHNE NOHUMaHNE
TOTOBHOC TOTOBHOC
TOTOBHOCT ™ cTpaTer HEHHOCTHU ™ cTparer LHEHHOCTH
u HUYeCKOe 3]I0POBOTO n4eckoe 3]I0POBOTO
cTpareru MOHUMaHNe o0yyarorg o0yyaror
o0yuJaror BUJICHHC u 0e301macHo BUJICHUE u 0e301macHo
4eckoe UEHHOCTU uxcs uxcs
uxes pE3YJIbT ro obpasa pe3yJIbT ro obpasa
BUJICHUC 3I0POBOTO K Packpsbl K Packpsl
K PacKphIT aToB JKU3HH; aToB KHU3HH;
pe3yiabTaT | U 6e30macHoro THIO THIO
HI0 CBOETO CBOETO OTBETCTBEHH CBOETO OTBETCTBEHH
OB CBOEro | 00pasa )KH3HU; CBOETO CBOETO
MOTEHITUAIT npodec oe npocgec oe
npodeccu | orBercTBeHHOE | P MOTEHIINA MOTEHIINA
a, CHOHAITh OTHOIIICHHE CHOHAITh OTHOIIICHHE
OHAJIBHOT | OTHOILICHHE e3 na, na,
MPUHSITHE HOTO K Pe HOTO K Pe
0 K y NIPUHATUE NIPUHATUE
DoUO CBOMX pa3BUTH 9KOJIOTHYECK | 3y pa3BUTH 9KOJIOTHYECK | 3y
Pa3BUTHUSA, | DKOJOTHUYCCKH Ja CBOHX CBOHX
CHJIBHBIX A, UM Jb A, UM Jb
MMPpaKTHU4eC M b CHJIBHBIX CHJIBHBIX
U cna0bIx . MPaKTHY | TOCIEeACTBHUS | Ta NpakTU4 | TOCIEACTBHUS | Ta
CKHUM OCIEACTBUSIM T U CJIa0BIX N U CJIa0BIX o
CTOPOH; eCKUit M T ECKHIA M T
OTIBIT TEXHOJOTHYEC a CTOPOH; CTOPOH;
CTPEMIICHU OIIBIT TEXHOJIOIn4ye OIIBIT TEXHOJIOIn4ye
y4acThs KOTO T CTpeMIIeH CTpeMIIeH
e y4acTHs CKOTO yYacTus CKOTO
B TEXHHYE nporpecca, ue ue
K JIMYHOCT B TEXHU mporpecca, B TEXHH nporpecca,
CKHUX K MOTEHIIHATb K JTMYHOC K JTMYHOC
HOMY YECKUX K IIOTCHII a1 YECKHUX K ITIOT€HII KA
MPOEKTax | HBIM yrpo3am THOMY THOMY
Pa3BUTHUIO IIPpOCKTa BbHBIM IIPOCKTa BbHBIM
" UX OILICH TEXHOJIOIN4eC Pa3BUTUIO Pa3BUTUIO
U TIOUCKY X yrposam X yrposam
Ka KOTO pa3BUTHS 1 TIOUCKY U TIOUCKY
TOYCK " UX o1 TEXHOJIOIn4ye " UX o1 TEXHOJIOIn4ye
TOYEK TOUEK
pocTta eHKa CKOTO eHKa CKOTO
pocTta pocta
pa3BUTHSA pasBuTHS
I'pynna JaTa npoBeaenust JaTa npoBeaenust JaTa npoBeaenust

3HadeHUE TNYHOCTHBIX PE3yJIbTAaTOB o6yqa10m1/1xcsiz
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3 6asuia — Ka4ecTBO MPOSBISAETCA CUCTEMaTUYECKH
2 Gasuta — Ka4yeCcTBO MPOSBISAETCS CUTYaTHBHO
1 6a1 — KauecTBO HE NPOSBIISIETCS
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Kapra ouenku meTanpeaMeTHbIX pe3yJibTATOB

[Ipunoxenue 7

Kpurepun HabmomeHus
BxonHas quarHoctuka

Kpurepun HabmromeHus
IIpoMeKyTOUYHBIN KOHTPOJIb

Kpurepun mabmoneHns
HTOroBb1ii KOHTPOJIL

yMeeT
yMeeT
IUTAHAPOBATH
IJIAaHUPOBATH
polecc
yMeeT yMeeT MIPOILECC
BBITIOJTHEHUS yMeeT yMeeT
BBICTYII IUTAaHUPOBATH yMeeT BBITIOJTHEHMS
paboThl, ekt ymeer addex yMmeeT
aTh Ipo1ecc a¢dextn paboTHI,
CTaBUTbH LIEH UBHO BBICTyTIa TUBHO | BBICTyHaT
U 1pe3 BBITIOJTHEHUS BHO CTaBUTb LU
U JOCTHUraTh | B3aHMO Thb B3aHM b
. €HTOBa paboThl, CTaBUTH | B3aUMOJE U JIOCTUTaTh N
dUO IIOCTaBJICHHBI | ACUCTBO Pe3 . U TIPEe3CH | p OJICHCT | M NPE3CH | p
Thb LIeJIM U JOCTUTraTh | MCTBOBAT €3y | mocTaBJIEHHBIX €3y
X BaTh . ya TOBaTh BOBaTb | TOBAaThb
CBOIA pra | TOCTaBIEHHBIX b . JIBT | pe3ynpTaToB, . JabTa
pe3yNbTaToB, c CBOM aT c CBOH T
paspab T pe3yNbTaToB, c aHaJIM3UpOBAT
aHaJM3UPOBAT | Y4YacTH paspabo y4acTH | pa3paldoT
OTaHH AQHAJIM3HPOBATh | YYAaCTHUK . b .
b HUKaMHU . TaHHBIN UKaMHU aAHHBIN
BIi1 1 OCYILECTBIISTh aMu 1 OCYILECTBIIS
Y OCYILIECTBIIS | IIPOLIEC . POAYKT npole | MPOAYKT
MPOAYK KOHTpOJIb CBOEH | mpolecca Tb KOHTPOJIIb
Thb KOHTPOJIb ca 9 cca
- T JIeSITeIbHOCTH CBOEM
cBoeil
JIeSTeNbHOCTH
JESATENBHOCTH
I'pynna JaTa nposeaenust JaTa nposeaenus JarTa nposeaenus

3HadeHUE MCTAIIPECAMCTHBIX PC3YyJIbTATOB 06yqa101111/1x051:

3 GaJma — Ka4ecTBO MPOSBIISAETCS CUCTEMATUYECKU
2 Gaya — Ka4eCTBO MPOSBIISETCS CUTYaTUBHO

1 Gan — KayecTBO HE MPOSBIAETCS
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AHHOTAUMSA
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oOyyJarommxcsi B cHEIUPUYECKUE aCMEKThl KaXKJIOHW OTpaciu U CIOCOOCTBYET
(GbOopMUPOBAHHIO OCO3HAHHOTO BBIOOPA MPO(eCcCHOHAIBHOTO My TH.

[Iporpamma akIeHTUpYET BHUMaHUE Ha MPOQOpUEHTALMU, CO3/laBasi THOKUI
o0pa3oBaTENbHBIA  MapHIpyT 4Yepe3 TIyO0OKOe BOBJICYEHHUE  OOyYarolmUXCA
B [IPOCKTHYIO, HAYYHO — UCCIIEA0BATENIbCKYIO M COPEBHOBATEILHYIO IS TEIBHOCTb.

[Iporpamma aapecoBana odoyyaromumcs B Bo3pacte 14 — 17 ser.

@®opMbI  3aHATUH TPYIIOBBIC, KOJUYSCTBO OOYUYAIOIMIUXCSA B CPYIIE —
10 — 15 genoBek. CocraB Tpynmn MOCTOSHHBIA. YcCIOBUSI Habopa — CBOOOJIHEIE,
0€3 BCTYIUTEHHOTO HCTIHITAHN.

Cpok peanuzanuu — 2 roja.

O6bem JIOOII — 288 4. (144 gaca B roxn).
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