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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
[ensiMu OCBOCHMSI TUCIUIUIUHBI SIBIISIFOTCS
— OCBOEGHUE CTyAEeHTaMH TexHojorui 3D-nevaru;
— OCBOUTH MPUEMBI IOJIFOTOBKY MOJIEH K I€YaTH U BBIOJTHEHUS nedaTd Ha 3D npunTepe;
— OCBOCHHUE CTYJICHTAMH OCHOB POOOTOTEXHHKH;
— MOJyYEHHUE CTYICHTAMH TCOPETUUCCKUX 3HAHUH U MPAKTUUECKUX HaBBIKOB padoThl I10 3D’s Max
— MMO3HAKOMUTH CTYJICHTOB C OCHOBHBIMHU TIaTGOpPMaMu B COBPEMEHHON POOOTOTEXHUKE;
— y3HaTh 0 NpuMeHeHUU 3 D-TeXHOI0ruil B MH)KEHEPHBIX CHEIHAIbHOCTSIX.

3ajauaMy OCBOEHUS JUCHUTUIUHBI SIBIISIIOTCS
— MOJYYUTh MPEJCTaBICHHE 00 OCHOBaX KOMIIBIOTEPHOM TpexmepHO rpaduku, o0 HHKEHEPHOM

MOZICIIMPOBAHUU;

— HAYYUTHCS OCHOBHBIM MOJX0/JaM K I1€4aTH FJIE€MEHTOB KOHCTPYKIIMIA;
— HAYYHTb CTYJACHTOB UCIOJB30BaTh Arduino s poOOTOTEXHUKH;
— Hay4uTh CO3/1aBaTh MIPOrpaMMHOE 0OecIeueHUE C UCII0JIb30BAHUEM JATYUKOB U pOOOTOB.

2. llepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHsI MO JUCHHUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU J0CTHKEHHUs KOMIIeTeHIN

Ko n HaumeHoBanue

Ko u HaumeHnoBaunue

[Tnarupyemblie pe3ynbTaThl O0yUSHUS 110

KOMIIETEHIIH MHAMKATOpA JTOCTUKEHUS JMCLUIUIMHE, 00eCIIeUnBaIOIINe JOCTHKEHHE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1

OIIK-1 Crnoco6en|OIIK-1.3 OcymecTBiser BbIOOp|3HaAET

IPUMEHSATh MeToAa  Teopernyeckoro  u|PaznuuHble METONMKHM  TEOPETUYECKOro U

€CTECTBEHHOHAYYHbIE U |[3KCIIEPUMEHTAIILHOTO 9KCIIEPUMEHTAJILHOTO UCCIIE0OBAHUS

OOIIEMH)KEHEPHbIE 3HAHMS, [MUCCIEOBaHUS IS pPELICHUs[ymeeT

METOABl MaTeMaTHYECKOTro|COpMyINpPOBaHHON 3anaun|lcnonp30BaTh TEOpPETUYECKUE 3HAHUSA IS

aHaJIM3a ¥ MOJEIMPOBaHMSL, [podhecCHoHaIbHON JKCIIEPUMEHTAIILHBIX UCCIIEI0BAaHUI

TEOPETUYECKOTO U|1esaTenbHOCTH BJIaJieeT HABbIKAMH

AKCIIEPUMEHTAIBLHOTO HaBbikamn aHaJIn3a pE3yJIBTaTOB

UCCIIETOBaHUS B TEOPETUUECKHUX u JKCIIEPUMEHTAIIBHBIX

npodeccuoHaTbHON VICCIIEZIOBAHHUS

NeSITENIbHOCTH; HaBbikoM  neKOMHO3MIMM ~ NOCTaBIEHHOU
3a/1a4u

OIIK-2 Cnocob6en monumats|OIIK-2.2 [Ipemraraer crnocod u|3Haer

ITPUHIIMIIBI paloThI|cpecTBO  pemieHUs  3aaauu|PasnuynHble nporpaMMHBIE KOMIUIEKCHI Kak

COBPEMEHHBIX npodeccnoHanbHOM 3apyOexHbIe, TAK 1 OTE€YECTBEHHbBIE

MH(POPMAIIMOHHBIX JESATEIBHOCTH c y4eTOM|ymeeT

TEXHOJIOTHI M [BO3MOXKHOCTEN Hcnons3oBare  pa3auuHble  NPOrPaMMHBIC

IPOrPaMMHBIX CpEJACTB, B|MH()OPMALMOHHBIX TEXHOJIOTUH |KOMILIEKCHI

TOM YHUCJIE€ OTE€YECTBEHHOI'O BJIaJieeT HABbIKAMH

IIPOU3BOJICTBA, U HaBbikamMp pemaTh TMOCTaBICHHYIO —3aJady

UCIONIb30BaTh  HMX  TpHU Pa3IMYHBIMU CIIOCOOaMHU

peleHnn 3aj1a4

npo¢eCcCuOHATBHON

JESITENbHOCTH;

3. Yka3zaHue MecTa JMCUHUILIHHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTelbHOM IPOrpaMmbl

Hannasg npucummivHa (MOAysb) BKiItoueHa B bnok «Jlucnunmuuel, monymu» b1.0.29 ocHoBHOIM
npodeccuoHaibHONW oOpa3oBarensHON mporpamMmbl 09.03.02 MubopmanmoHHbie CUCTEMBI U TEXHOJOTUU H
OTHOCHTCSI K 00513aTeIbHOM YacTH y4eOHOTO TUIaHa.




[IpenmectByronme QUCHUIIITUHBI

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

n/m JOCTHKEHUS] KOMITIETEHLIUU
1 |I[IporpammupoBanue Ha si3b1ke Python I1K-1.3, TIK-1.4
2 [|JluneiiHoe M HETMHEWHOE MPOTrPAMMHUPOBAHHE OIIK-2.3, OIIK-1.4
3 |Paspa6oTka mporpaMMHOro 0OecIeueHus OIIK-4.1, OIIK-4.2, OIK-7.1, OIK
-7.2, I1IK-1.1, TIK-1.3
4 |SnexTpoHHKa OIIK-1.1, OIIK-1.3
5 |TexHuyeckas MECXaHHKA OIIK-1.3, OIIK-1.4, OIIK-1.5
6 |DnekTpoTexHUKa OIIK-1.1, OIIK-1.3
7 |UmxenepHas rpaduka OIIK-1.1

3HaTb

— (bYHI[aMeHTaJIbHBIe OCHOBBI BEICIICH MaTeMaTUKH X MAaTEeMaTHUECKOTO aHajimu3a,

BJAJICTh

— METO/IaMH PEIIeHUs MaTeMaTUUYECKUX 3a/a4;

3HaTh

— COBPEMEHHBIC TEXHOJIOTHUH MPOrPAMMHUPOBAHMS;

— COBPEMEHHBIE CPEACTBA BHIUUCIUTEIHLHON TEXHUKH;
yMETh

— IPOEKTUPOBATh AIITOPUTMBI U CTPYKTYPbI JaHHBIX;
BJIAACTh

— IIpUeMaMu pa3pabOTKH MPUKIATHOTO IPOrPAMMHOTO 00ECTIeUeHHUS.

[IporpammupoBanue Ha si3pike Python
JluneitHOE M HEMUHEIHOE MPOTPaMMHUPOBAHUE
PazpaboTka mporpaMMHOTo 0OeCTICUeHUS
DIIEKTPOHUKA

TexHuueckass MEXaHUKA

DNEeKTPOTEXHHUKA

NnxenepHas rpadurka

n/n

HOCHCI[y}OH_II/IC JAUCIHUITIIMHBI

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXCHHA KOMIICTCHIIMH




paboThl

BbimonHenne W 3amuTa  BBITYCKHOW KBalM(pPUKALMOHHOM

VK-1.1, YK-1.2, VK-1.3, YK-1.4, YK-1.5,
VK-1.6, VK-2.1, YK-2.2, VK-2.3, YK-2.4,
VK-3.1, YK-3.2, VK-3.3, YK-3.4, YK-3.5,
VK-3.6, VK-4.1, YK-4.2, VK-4.3, YK-4.4,
VK-5.1, YK-5.2, VK-5.3, YK-6.1, YK-6.2,
YK-6.3, YK-6.4, YK-6.5, YK-7.1, YK-7.2,
VK-7.3, YK-7.4, VK-8.1, YK-8.2, YK-8.3,
YK-8.4, YK-9.1, YK-9.2, YK-9.3, YK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTIK-1.2, OTIK-1.3, OIIK- 1.4,
OIIK-1.5, OIK-2.1, OIIK-2.2, OIK-2.3,
OITK-2.4, OTIK-2.5, OTIK- 3.1, OTIK-3.2,
OIlK-4.1, OIIK-4.2, OIIK-5.1, OIK-5.2,
OITK-6.1, OTIK- 6.2, OTIK-7.1, OTIK-7.2,
OIK-8.1, OIIK-8.2, TIK-1.1, MK-1.2,
TK-1.3, TIK-1.4, TIK-2.1, TIK-2.2, TIK-2.3,
TK-3.1, [1K-3.2, TIK-3.3, [1K-4.1, TIK-4.2,
TK-5.1, TIK-5.2, TIK(LD)-1.1, TTIK(I])-1.2,
TIK(LD)-1.3, TIK(LD)-1.4, [IK(1])-1.5

2 |IIpoexTHas mpaKkTHUKa

TK-1.1, TIK-2.1, TIK-2.3, TTIK-3.2

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4€THBIX €JUHHIAX C YKA3aHHMEM KOJHYECTBA AKAJAeMHYECKHUX
YacoB, BbIJIEJEHHBIX HA KOHTAKTHYIO PadoTy oOydaloumuxcsi ¢ npemnoaasareieM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yaroumuxcs

W3 Hux yacel Cenectp
Bun yuenoii pabors: ]‘?;:Ce(l;g HpaKT:‘?SCKyIO 7
MOATOTOBKY
KonrakTHas padora 64 64
Jlaboparopusie 3ansTus (J1ad) 64 0 64
HNHas xoHTakTHas padoTa, B TOM YHCJIE: 0,65 0,65
KOHCYJIBTAIIMU TI0 KYpPCOBOH paboTe (TIPOeKTy), 0.4 04
KOHTpoJIbHBIM pabotam (PI'P) ! '
KOHTaKTHas paboTa Ha aTTeCTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3alluTa KypPCOBOM pabOThI 0,4 0,4
(mpoekTa); cmaya KOHTPOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTEeCTAIHIO B CECCUIO 0.95 0.95
(KOHCYIBTAIUS TTepeT SK3aMEHOM U c/1adya ' '
Yacbl Ha KOHTPOJIb 26,75 26,75
Camocrosite1bHas padora (CP) 52,2 52,2
O0mas TPy10eMKOCTh TUCHUILIUHBI (MOAYJISA)
yacer:| 144 144
3aYeTHbIE ¢TUHHUILI: 4 4

5. Coaep:xxaHue IUCHUILIMHBI (MOIYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTnueckuii aH AUCUMUILUIUHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o WHIUKATOP
= a
Ne Pasnenbl AUCIUIIIIUHEL § ACKTHH 113 Jp CP B:zzo’ IOCTIKEHH
() .
o W3 HUX HA W3 HUX HaA W3 HUX HaA A
;paxm- ;pamn- ;pamn- KOMIICTCHI
BCEro YECKYIO BCECro YECKYHO BCECro YECKYHO %058
oaro- Imoaro- Imoaro-
TOBKY TOBKY TOBKY
1. |1 pazaen. OcHOBHBIE TIOHATHS
11 TexHoNOrNM 3D-neuaru, 7 2 2 4 OIIK-1.3,
" |OcHoBHBIE MOT0XKEHUSL. OIIK-2.2
Ucropus pa3BUTHS
POOOTOTEXHUKHU. OIIK-1.3,
12 Bo3HuKHOBEHHE H  pPa3BHTHE ! 2 2 4 OIIK-2.2
COBPEMEHHON POOOTOTEXHUKH
13 3HaKOMCTBO ¢ I1aToil Arduino u 7 9 9 4 OIIK-1.3,
" |cpenoit nporpammupoBanus IDE OIIK-2.2
2. |2 paznen. Pabota ¢ TexHonoruei
3D meuarn.
Beenenue. Texmomorus 3D-
o 1 |medarm. Uctopuss 3D-neuarn. v 4 4 8 OIIK-1.3,
" |O6nactu PUMEHCHHUS OIlK-2.2
texnoJiornu 3D-nieyatn
Bunnl KHHEMAaTHUKU 3D-
2 5 |MPUHTEPOB. Knaccudukanus v 4 4 8 OIIK-1.3,
" |Texnonoruit 3D [I€YaTH. OIIK-2.2
Marepuans! gag 3D neuaTu.
2.3. |3D ckanupoBaHue 7 4 4 8 (O)%i:]é?;'
Cnaticepst  mns 3D-mpunTepa. i
2.4. |Hactpoiiku cnaiicepa aias 3D-| 7 4 4 8 (O)%i_]é?;'
[I€YAaTH. '
[IpoOHass  meyaTh  TECTOBBIX OIIK-1.3,
2.5. MOJIEJIEN. ! 4 4 8 OIIK-2.2
3. |3 pa3nmen. Beenenue B 3D
MOJICTTUPOBAHUE.
O630p mporpamm i 3D i
3.1. [MmomenmupoBanus Blender,| 7 6 6 12 %11__[[112_12:;’
Autodesk 3ds Max, Fusion 360 '
O6mee penaktupoBanue 3D i
3.2. [moneneit. Hactpoiiku meuatn u| 7 4 4 8 (())1;[1;_12:;’
skcopt B STL-daiin '
4. |4 paznen. Beenenue B
pPOOOTOTEXHUKY
[TnaTdopmsl COBpPEMEHHOM OIlK-1.3,
4.1 POOOTOTEXHUKH. ! 4 2 6 OIIK-2.2
Pabora c HECKOJIbLKUMH
4.2. [cBeToaronamu ¥ OCHOBBI paboOTHI| 7 4 2 6 %11?[1;__122’

¢ OecrmacyHOW MAakKkeTHOM 1aToi




43 PaGota ¢ OOBIYHBIM MOTOPOM 7 4 2 5 OIIK-1.3,
" |uepes npaiiBep MOTOpa OIIK-2.2
44 Pa6ota ¢ cepsomoropom. PaboTa 7 4 2 5 OIIK-1.3,
""" |c maroBsIM MOTOPOM OIIK-2.2
Pabora co CIBUTOBBIM OIIK-1.3,
4.5 perucTpomM ! 4 2 6 OIIK-2.2
16 CnocoObI OCYITIECTBIICHUS CBS3H 7 4 9 6 OIIK-1.3,
" |Arduino u komnbroTEpa OIIK-2.2
HBmwxymasics mnarpopma Ha OIIK-1.3,
Al ocHose Arduino ! 2 2 4 OIIK-2.2
MonenupoBaHue | nearh OITK-1.3,
4.8. |pononHuTeNbHBIX yacTed | 7 2 2,2 4,2
OIIK-2.2
1aOPMEL.
5. |5 paznen. Hast koHTakTHAsA
pabora
OIIK-1.3,
5.1. |nas koHTakTHas paboTa 7 0,8 OTIK-2.2
6. |6 paznmen. Kortpoin
OIIK-1.3,
6.1. [Ox3amen 7 27 OIK-2.2

5.1. JJaboparopHbie pabOTHI

No

/o

HaumenoBanue paznena
U TeMBbI JIa0OPATOPHBIX
paboT

HanmenoBanue u cojiep:kanue 1a00paTOpHBIX paboT

Texnonorun 3D-neuary,

Texuonoruu 3D-nieuatin. OCHOBHBIE TOJOXKECHUSA

1 o Texnonorun 3D-meuatu. OCHOBHBIE TOHATHA, OOJACTH MPUMEHEHUS,
CHOBHBIC HONOMKCHIA. 1o 6x 0 MO anmapaTHOE H IPOrpaMMHOE 00eCIIeUeH e,
Hcropus passutus  |McTopust  pa3sButuss  pOOOTOTEXHMKHM. DBO3HMKHOBEHME W Da3BUTHE
POOOTOTEXHUKH. COBPEMEHHOM POOOTOTEXHUKH
2 Bo3nukHOBeHHE U Ucropust pasButusi poOOTOTeXHUKH. BO3HUKHOBEHHME W Pa3BUTHE
pa3BUTHE COBPEMEHHOM [COBpEMEHHOM poboToTexHUKH. OCHOBHAsA Hes ¥ KOHLENIHMs. THIbl poGOTOB.
POOOTOTEXHUKHU Turbl MAaHUTYJIATOPOB. THIIBI OCEH.
. [3HaKOMCTBO U B3aumoeiicTBue ¢ turatoi Arduno.
3HAKOMCTBO C TUTaTON . .
. N 3nakomcTBO ¢ muiaroi Arduino u IDE. Hcropust co3manus. Hasnauenwe.
3 Arduino u cpenoi .
[Mpumeps mpoekToB Ha wiatdopme Arduino.
nporpamMmmupoBanus IDE
Bgenenue. Texnonorusi |Texunomorus 3D-mewaru. Hctopuss 3D-mewatn. OOnact mNpUMEHEHUS
3D-neuaru. Mcropus 3D [rexnonorun 3D-nevyaru. [Ipumenenne 3D-nevaTn B pasnuyHbIX 00macTsax
4 -nevyatu. ObnacTu Beenenne. Texnonoruss 3D-mewatu. Hcropus 3D-mewarn. OGnactu
IpUMEHEHHS TEXHOJIOTUH |[IPUMEHEHHsT TexHonoruu 3D-nevatn. Hampasnenus passutus. Ilpumepsr
3D-neuarun TOTOBBIX U3/JEJINN.
Bunsr rexaonoruii 3D nevaru.
OcHoBHble MaTepuansl s 3D nevaru.
Bunbr kunematuku 3D-
Buner kunematuku 3D-nipuHTEpOB.
MIPUHTEPOB. .
K b Bunet kunemaruku 3D-npuntepoB. Knaccuduxamus rexnonoruit 3D nevaru.
naccudukanus .
5 o 1 Kapresuanckue 3D-npuHTephl. PAa3HOBUIHOCTH KapTe3HMaHCKOW KHHEMATHKH.
texnonoruit 3D meuatn.
Marepmas s 3D Henbra-npuntepsl. 3D-ipuHTEPHI ¢ pOOOTU3UPOBAHHBIMUA MAHHUITYJISI TOPAMH.
p e SCARA. Texuonorus FDM/FFF,SLA u DLP,SLS u SLM, DMLS, EBM,
nevyaTH.
EBF3, CJP, MJIM, SHS, LOM. Bwuget miactuka:  ABS,
PLA,PETG,PET,HIPS,PVA u ap.
Pa6ota ¢ 3D ckanepom.
6 3D ckaHUpOBaHHE 3D ckanupoBanue. Bunibl coBpeMeHHbIX 30-CKaHEPOB U MX 0COOCHHOCTH




[0 METOAY CKaHUpOBaHHUA, MO TouyHOCTH. OO630p: mporpammbl ans 3D-
CKaHUPOBAHHUS U UX NIPUMECHEHHUE.

Crnaiicepsl mist 3D-
npunTepa. Hacrpoiiku

Pabora c¢ cnaiicepom mis 3D-medatn. CpaBHEHHE HACTPOEK pPa3HBIX
ciaiicepoB. Co3znanue mpoduield mevyaru A pa3HbIX PUIAMEHTOB.
Cnaticepsr qyis 3D-nipunTtepa. Hactpoiiku cnaticepa mis 3D-nievarn.

3agem HyxeH 3D-cnaiicepro. Simplify3D. Cura. 3DPrinterOS

7 . .
crnaiicepa s 3D- Nmnopt STL-daiinos. [IpocmoTp u penakrupoBanue mojenu. Vcnpasienue
MIeYaTH. omKrOOK B MOJIENISIX, B TOM YHCIIE aBTOMaTHYecKoe. BriOop pexxnma paboTsl B
3aBUCHMOCTH OT KBaJu(UKAIMKU TOJb30BaTeNd. XpaHEHHE Mojeieil B
obnake. J[MCTaHIIMOHHOE YIIPaBJICHUE M1€YATHIO.
[epssiit 3amyck 3D-npuHTEepa ¢ HACTPOSHHBIMU TPOYUIIAMU AJIS IEYaTH
8 IIpoGHast meyarsb [Tpo6nas meuyatb TecToBBIX Mojeneil. [lewats Moaeneit mis kanubpoBku 3D
TecToBIX Mojeneit.  |mpuaTepa. 3D Benchy, All-In-One, Kanubposounsiit kyouk XYZ. Cali Cat.
Pabora mporpamm mis 3D monenuposanusi Blender, Autodesk 3ds Max,
0630p nporpamm amst 3D .
Fusion 360
moaenupoBanus Blender, 0
9 O630p mporpamm miss 3D monpenupoBanusi. UTto 3TO 3a NpOrpaMMbl?
Autodesk 3ds Max,
Fusion 360 Nurepecubie ocobennoctrhio, Oynkimu nporpammsel. Blender, Autodesk 3ds
Max, Fusion 360. Co3ganue npocTeuineil reoMeTpum.
Oo1ee pegakTupoBanue 00bekToB. Paboune npocrpanctsa: 3D- ocHOBHBIE U
3D-monenupoBanue. Hactpoliku nmeuatu u sxcropt B STL- daiin
Ob6muiee penakTupoBanue 00bEeKTOB. VcpaBiieHre HE3HAYUTEIIBHBIX OIINOOK,
Oo6iee penaktupoBanue |00Hapyx)eHHbIX B 3D n3obOpaxenuu. PegaktupoBanue aTpuOyToB, KOTOpHIE
10 3D mopeneit. Hactpoiiku |BausitoT Ha 3D n3o0paxenue. PazmenieHrne TouedHpix 00bekToB. [locTpoenne
[eYaTH 1 SKCIOPT B [MONMroHOB, B ciydasx, korga 3D wuszoOpaxkeHue obnerdaer OnugpoBKY.
STL-daiin Paboune mpocrpanctBa: 3D-ocHoBHBIe u 3D- MonmenupoBanue. Hactpoiiku
nevyatu u 3xcnopt B STL-daiin.
Mnard Pabota ¢ coBpeMeHHBIMU TUIATPOPMaMU POOOTOTEXHUKH.
naT(opMeI .
1 PMbL [Tnardopmbl coBpeMeHHOW pOOOTOTEXHUKH. TUIOBas CTpyKTypa poooTa.
COBPEMEHHOM
P VYnpassromas cuctema. McnonnutensHast cucreMa. CeHCOpHasl CHUCTEMa.
POOOTOTEXHUKHU. .
Cucrema cBsi3u. Mexanndeckue niepeadn. VCoOTHUTENbHBI MEXaHU3M.
B3anmMoneiicTBie ¢ HECKONBKHMMH CBETOJAMOAAMH M OCHOBBI pabOTHI ¢
MAaKETHOM IUIaTOM
PaboTa ¢ HECKOIBKUMHU .
PaboTta ¢ HECKONBKMMH CBETOAMOJAMH M OCHOBBI Pa0OTHI ¢ OecraeyHOi
CBETOMO/IaMHU M OCHOBBI o .
12 .. |MakeTHoIi raroit. Pabota
paboTsI ¢ becriaeyHOU .
N 9 c kHomkamu. CozmaHume mpocTermnero BbIKIOUaTens cBera. Co3maHue
MaKEeTHOH TIaTON
cBerodopa € BO3MOXKHOCTb MEPEKIIOYEHUS MO HAXKATHIO KHONKU U C
ITIOMOIIIBI0 BCTPOEHHOTO TaiMepa.
Pabora c 00biunbiM  |IIoakmrouenne moropa k MakeTHOW Iuiate. Hammcanume nporpammsl
13 | MoTopoM depe3 apaiiBep |yIPaBICHUS MOTOPOM
MOTOpa PaboTa ¢ 00BIYHBIM MOTOPOM uepe3 ApaiiBep Motopa. Padora ¢ LIIUM.
Hanmmcanue mnporpamMmbl TIO yIPaBIEHHIO CEPBOMOTOPOM H  IIarOBBIM
Pabota ¢ ceppoMOTOpPOM. [MOTOPOM.
14 Pa6ota c maroseiM  |Pabota ¢ cepBomotopom. Pabora ¢ mraroBeim Motopom. Co3maHue
MOTOPOM MaHHITYJIsATOpa. BO3MOXKHOCTD YNpaBiIeHHUS MaHUIYISATOPOM C TOMOIIbIO
KHOTIOK.
Hanwmcanue nmporpamm 1o B3auMOACHCTBHUIO C CABUTOBBIM PETHCTPOM.
PaGoTa co caBuroBBIM )
15 Pabota co caBuroBbiM peructpoMm. PabGora ¢ BBIBOAOM HH(OpPMALUU:
TUCTPOM
PeruerTpo cemucerMeHTHbIe Kkpanbl, LCD, TFT.
6 Coco6s! Hamnmcanue nporpaMmsl IO OCYIIECTBICHHUIO CBsi3u Arduino u KommeloTepa
1

OCYHICCTBJICHHUA CBA3U




Arduino u KoMmbIOTEPa

Croco6b1  ocymiecTBieHust cBsi3u Arduin0 u  kommbrotepa. Hammcanue
IpOTrpaMMbl KOTOpasi BHIBOJUT MH(POPMALMUIO C JATYUKOB HA KOMIIBIOTED.
OtnpaBka komang Ha Arduino ¢ KoMIpIOTEpA.

JIBmkymiascs miaatgopma

JBmkymasics miardopma Ha ocHoBe Arduino

17 Arduino Jemwxymasics iatgopma Ha ocHoBe Arduino. Bumsl miatdopm. CoOopka
Ha OCHOB
4 OCHOBC wiatdopmsl. [IporpaMmupoBanue JBIKEHUS TIAT(HOPMBI.
Pa3paboTka 1OTOIHUTENBHBIX 3a4acTeil U1 m1aT(hopMbl
MogenupoBanue 1 [MoJenupoBaHue M I€4aTh JOINOJHUTENBHBIX 4YacTed Ui IUIATGOPMBL.
18 |meuaTs nOmONMHUTENBHBIX |YCTAaHOBKA HOBBIX JAaTYMKOB C TIOMOIIBIO HANCYaTaHHBIX KPEIUICHUH.

yacTel s m1aQopMBbl.

[IporpammupoBanue poboTa, e3A4IIero IO JHMHUH TOJA  YyIpaBJIeHUEM
Arduino.

5.2. CamocTosTenpHas paboTa o

OyJaromuxcs

Ne | HaumenoBaHnue paszaena N
ConeprxaHue caMOCTOSTEIILHOU PabOThI
/0 | AMCUMIUIMHBI U TEMbI
[ToaroToBka k 1abopaTopHO padboTe
Texnonorun 3D-neuary, N .
1 [TonroroBka k 1aboparopHoii padbote. M3yueHne MarepraioB 1aOOpaTOPHOU.
OcHOBHBIE TIOJIOKEHUSI.
Uctopus pazsutus  |[logrotoska k nabopatopHoii paboTte
POOOTOTEXHUKH. [ToaroroBka k maboparopHoii padore. M3ydyenue MmatepuaioB 1ab0paTOPHOK.
2 BozHnukHOBeHUE U
pa3BUTHE COBPEMEHHOU
pPOOOTOTEXHHUKHU
. |[Tonrororka k maboparopHoi pabore
3HAKOMCTBO C TUIATON . .
. . [TonroroBka k naboparopHoii pabote. 3ydyenne MmarepuanoB 1a60paTOpHOM.
3 Arduino u cpenoit .
VYcranoska Aruino IDE
nporpammupoBanus IDE
Beenenue. Texnonorust |[loaroroBka k maboparopHoit padore.
3D-newaru. Mctopus 3D [[ToaroroBka k maboparopHoii padore. M3ydenne MaTepuaioB J1abopaTOPHOA.
4 -neyat. O6nactu
MPUMCHEHHUS TEXHOJIOTHH
3D-nevaru
Bunet kunematuku 3D- |[loaroroska k nmabopatopHoii padore.
MIPUHTEPOB. [ToaroroBka k maboparopHoi padote. M3yduenne marepuanoB 1abopaTOpHOM.
5 Knaccudukanus
texnosoruit 3D neuatwu.
Marepuanst qiist 3D
TICYATH.
[ToaroroBka k mabopatopHoi padore.
6 3D cKaHUpOBAaHHE [ToaroroBka k naboparopHoi padote. M3ydyenne marepuanoB 1abOpaTOpPHOM.
Wzydenue cymectByromuii 3D-ckanepos.
. [TonroroBka k mnabopatopHoit paboTe. BplimonHeHHe HWHIWBUIYaIbHOTO
Cnaiiceps! st 3D-
N 3a/laHusl.
npunTepa. Hactpoiikn o .
7 . D [ToaroToBka k mabopatopHoi pabote. M3yduenne marepranoB 1ab0paTOpPHOM.
crnaiicepa st 3D- o .
pa it Coznanue u HacTpoika mpodumei s meyaTd pa3TuIHBIMU MaTepUallaMu.
MIECYATH.
[ToaroToBka k 1abopaTtopHoOii padoTe.
[IpoOHnast meuathb N .
8 . [TonroroBka k 1aboparopHoii pabote. M3yueHne MarepranoB 1a00paTOPHOM.
TECTOBBIX MOJEIEH.
0630p nporpamm ais 3D |[TogroToska k 1abopaTopHoii padoTe.
g |MomemupoBarms Blender, |[ToaroroBka k nadopatopHoii padote. M3yueHrne maTepraioB 1a00paTOpHOI.

Autodesk 3ds Max,
Fusion 360




OO6iee peakTUpPOBaHUE
3D mogpeneii. Hactpoiiku

[ToaroroBka k 1abopatopHoit padore.
[TonroroBka k mabopaTtopHoii pabote. M3yuenne marepuaaoB 1a00paTOpHOA.

10
MevyaTy U 3KCHOPT B
STL-daiin
[TnargopMsl [ToxroroBka k JabopaTopHoii pabore.
11 COBpPEMEHHOM [ToaroroBka k y1aboparopHoii padore. M3yuenne MaTepuanoB Jab0paTOPHOM.
POOOTOTEXHHKH.
[loaroroBka k sabopaTopHOil pabote. BrimonHeHWEe WHIUBUIYATbHOTO
Pabota ¢ HeckonbKUMHU A patop p FHBHILY
3aJ1aHusl.
CBETOJINO/IaMU U OCHOBBI . .
12 .. |IlonroroBka k 1aboparopHoil pabore. M3yueHne MarepraioB J1abopaTOPHOM.
paboThI ¢ OecraeyHON
. . Hanucanue nporpamMmel 1o paboTe ¢ CBETOINOIAMHU.
MaKETHOM IiaTon
[lonaroroBka k sabopaTopHOil pabore. BrimonHeHHWE WHIUBUIYaTbHOTO
Pabora ¢ 0ObIYHBIM
13 | moTopoM uepes mpaiiBep |
p pes Ap P Moxroroska k naboparopHoit padore. M3yueHne MaTepralioB JIaOOpaTOPHOM.
MOTOpa
P Hanucanue nporpamMmsl yripaBieHHEM MOTOPOM.
PaGota ¢ cepsomoropom. [[Toaroroska k naboparopHoii pabote.
14 Pa6ora c maroeim  |[lonroroBka k maboparopHoit padore. M3yuenue marepuanon 1a00paTOPHOM.
MOTOPOM
[lonroroBka k JsabopaTopHOil pabote. BrinosHEeHWE WHIUBUIYaTbHOIO
15 Pabora co cABUTOBBIM  |33JaHMSL.
perucTpom [ToaroroBka k y1aboparopHoii padore. M3yuenne MmarepuanoB 1ab0paTOPHOM.
PaGota co cIBUTOBBIM PErHCTPOM.
[ToarotoBka k nabopaTopHOil pabote. BrimonHeHWEe WHIUBUIYATHHOTO
CrnocoOsr 3a/1aHMUS.
16 | ocymectsuenus ceasu |[loaroroska k madoparopnoii pabore. M3yuenue maTepuanos 1a00paTOpHON.
Arduino n komnbrotepa |Hamucanne nporpammsl BeiBoja HHGopManuu ¢ Arduino Ha KOMIBIOTED.
[ToarotoBka k nabopaTopHOil paboTe. BrimonHeHWEe WHIUBUIYATHHOTO
h o 3aJlaHusl.
BIDKYIIAsics Turaropma o o
17 ym Ar duinc])Q [ToaroroBka k maboparopHoit padore. M3yuenue marepuanoB 1a00paTOPHOIA.
Ha OCHOB o
OCHOBE Hanucanue HOBO# mporpaMMBbl TIEPEXKABHKESHUS JUTS TIATQOPMBI.
[ToarotoBka k nabopaTopHOil paboTe. BrimonHeHWE WHIUBUIYATHHOTO
MopaenupoBanue u
3aJlaHusl.
18 |meyarh JOMOIHUTENHHBIX

yacTeil st maadopmel.

ITonroroBka k nabopaTtopHoii pabote. M3ydeHne MarepuaioB 1a00paTOpHOM.
MonenrpoBaHue KperaeHus I MI1aThOPMBI.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

[TporpaMMoil JUCHMIUIMHBI MPETyCMOTPEHO NMPOBEACHHUE JIA0OPATOPHBIX 3aHATUH, MPENNoaralnnx
3aKperUieHue M3Y4eHHOro Mmarepuaia U (GopMupoBaHHe y OOydyalOMIMXCsl HEOOXOAMMBIX 3HAHHWM, YMEHHHA U
HaBbIKOB. Kpome TOro, BakHEHIIMM 3TarnoM H3ydyeHHs AMCLUUIUIMHBI SBISETCS CaMOCTOsTeNlbHass pabora
o0yJaroImuxcs C MCIOJIb30BAaHUEM BCEX CPEICTB M BO3MOXKHOCTEH COBPEMEHHBIX O0Opa30BaTEIbHBIX
TEXHOJIOTHH.

B 00bem camocToATenbHOM paboThI M0 TUCIMILIMHE BKIIOYACTCS CIeyOIee:

— U3Y4YCHHE TEOPETUYECKUX BOIPOCOB 110 BCEM TEMaM JAMCLMUILINHBL,

— [IOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;

— IIOATOTOBKA K TEKYLIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYICHTOB;

— IIOATrOTOBKA K IK3aMEHY.

3aJ0roM YCHEIIHOr0 OCBOEHUS JUCLUIUIMHBI SBJIAETCS 00s3aTeIbHOE IOCEIEHUE 3aHATUM, TaK Kak
MIPOIYCK OJHOTO (TeM 00Jiee, HECKOIBKUX ) 3aHATHI MOKET OCIIOKHUTH OCBOSHHE Pa3/IeioB Kypca.

[Tpuctynas K u3y4eHHUIO AUCLHUILIMHBI, HEOOXOJUMO B IIEPBYIO OYepe/lb 03HAKOMUTBCS C COAEPIKaHUEM
PI1/I, a Takyke METOAMYECKUMH YKa3aHUSMHU 10 OPraHU3alluu CaMOCTOSITEIbHON pabOTHl.

ITpu noaroTOBKE K 1a00pPaTOPHBIM 3aHATHAM CTYJEHTY HEOOXOAUMO:

— O3HAKOMUTBCS C COOTBETCTBYIOLIEH TEMOU 3aHATHUS;

— OCMBICJIMTB KPYT U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

— U3Y4YUTh PEKOMEHAYEMYIO paboyeill mporpaMMoi TUTepaTypy 1o JaHHOU TEME.

HTorom u3ydeHus: JUCUUIUIMHBI SBJISETCS BBIOJIHEHHE dKk3aMeHa. Dopma npoBeneHNs 3aHATHS MOKET
OBITh yCTHas, TMHCbMEHHAass WM B JJEKTPOHHOM Buzae. dopma mMpoBeAeHUs 3aHATHUS MOXKET OBITh YCTHaf,
IIUCBMEHHAsl U B IEKTPOHHOM Buie. CTyneHTbl, HE MNPOIIEAIINE ATTECTAlUI0, JOJDKHBI JIMKBUIWPOBATH
3a/I0JDKEHHOCTD B YCTAHOBJIEHHOM IOPSIIKE.

7. OueHo4Hble MATepPHAJIbI JJsl NMPOBEJCHUS] TEKYIIero KOHTPOJISI yCIeBAeMOCTH U INPOMEKYTOUYHOM
arTecTalMu 00y4aromMXCs M0 JMCUUILIHHE (MOTYJII0)
7.1. IlepevyeHb KOMIIETEHIINI C YKa3aHUEM ITAroB UX (JOPMHUPOBAHUS B TIPOLIECCE OCBOCHUS TUCIIUITIIHBI

Kon n HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJIUKATOpa KOHTPOIUPYEMOl
/1 (Momyms) cpencTaa
KOMIICTECHIUH
Kontposns  mosranHoro
BBITIOJTHEHHS
Texuomorun 3D-neuvartu, OcHOBHBIE
1 OIIK-1.3, OIIK-2.2 WHIMBUTyaJIbHBIX
MTOJIOKCHMUS. M .
3alaHuil. YCTHBIM ompoc
CTYJICHTOB.
Kontpons  mostanHoro
Ucropus pa3BUTHS POOOTOTEXHUKH. BBIIIOJTHECHHUS
2 |BO3HUKHOBEHHWE W pa3BUTHE COBPEMEHHOMU OIIK-1.3, OIIK-2.2 VHIMBUTyaIbHBIX
POOOTOTEXHUKH 3aJlaHUil. YCTHBIM OmpocC
CTYJICHTOB.
Kontpons  mostanHoro
. . N BBITIOJTHEHHS
3HakoMCTBO ¢ Iuiatoi Arduino u cpemoit
3 OIIK-1.3, OIIK-2.2 WHIMBUTyaJTbHBIX
nporpammupoBanus |IDE M .
3a/laHuil. YCTHBIM ompoc
CTYJICHTOB.
Kontpons  mostanHoro
Brenenue. Texnonorus 3D-neuatu. Mctopus BBITIOJIHEHUS
4 (3D-neuarw. OGnactu MIPUMEHEHUS OIIK-1.3, OIIK-2.2 WHIUBUAYATbHBIX
texgosornu 3D-nreyatu 3aZlaHuid. Y CTHBIA OMNpOC
CTYJICHTOB.
Bunst KUHEMaTUKU 3D-npunTeEpoB. Kontposns  mostanHoro
5 |Knaccudukamus texnonoruit 3D meuatm. OIIK-1.3, OIIK-2.2 BBITIOJTHEHUS
Marepuanst 1151 3D neyatu. WHANBUIYATBHBIX




3aJlaHuM. YCTHBII ONpoC
CTYJICHTOB.

3D ckanupoBaHue

OIIK-1.3, OIIK-2.2

KonTpoas
BBITIIOJTHECHHUS
WHIUBUTYAJIbHBIX
3a7aHuid. YCTHBIA OMpocC
CTYJICHTOB.

IIO3TAITHOI'O

Cnaiiceppt 11 3D-npunrepa. Hactpoiiku
cnaiicepa mis 3D-neuatn.

OIIK-1.3, OIIK-2.2

KoHTposnb  mosTamHoro
BBITIOJTHCHU S
WHIUBUTYJIbHBIX
3a7aHuid. YCTHBIA OMpOC

CTYJICHTOB.

[IpoOHas rmeyaTh TECTOBBIX MOJCIICH.

OIIK-1.3, OIIK-2.2

Kontpous
BBITTOJTHCHUSA
WHUBUTYAJIbHBIX
3a7aHuid. YCTHBIA OMpoc
CTYJICHTOB.

IIO3TAITHOI'O

O630p mporpamm ans 3D moxenupoBaHus
Blender, Autodesk 3ds Max, Fusion 360

OIIK-1.3, OIIK-2.2

KonTpob
BBITIOJIHCHHS
WHIUBUIYaJIbHBIX
3aJjaHuid. Y CTHBIA OMpOC
CTYJICHTOB.

IIO3TAITHOI'O

10

O6mee penaktupoBanue 3D  Moperneid.
Hacrpoiiku neuatu u 3xcnopt B STL-daiin

OIIK-1.3, OIIK-2.2

KonTtposnb  moatamHoro
BBITTOJTHCHUSA
VHIUBUYAJIBHBIX
3a7aHui. YCTHBIA Ompoc

CTYJICHTOB.

11

[Tnardopmbl cOBpeMeHHOM POOOTOTEXHUKH.

OIIK-1.3, OIIK-2.2

Kontposs
BBITTOJTHCHUSA
VHIUBUYAJIBHBIX
3aZlaHui. Y CTHBIA ONpOC
CTVJICHTOB.

IIO3TAaIIHOI'O

12

PaGora ¢ HeCKOTBKMMH CBETOAMOAAMH H
OCHOBBI pPabOTHI C OecrmaeyHoll MaKEeTHOU
TJIaTOMN

OIIK-1.3, OIIK-2.2

KonTpons
BBITMIOJTHEHUS
WH/IMBUYaIbHBIX
3aJlaHUi. YCTHBIM Ompoc
CTYJICHTOB.

IIO3TAITHOI'O

13

PaGota ¢ 0OBIYHBIM MOTOPOM Yepe3 ApaiBep
MoTOpa

OIIK-1.3, OIIK-2.2

Kontposs
BBITTIOJTHEHU S
VHIUBUYyAJIbHBIX
3aZlaHui. YCTHBIA ONpOC
CTVJICHTOB.

IIO3TAITHOI'O

14

Pabora ¢ cepomoropom. Pabora ¢ marossim
MOTOPOM

OIIK-1.3, OTIK-2.2

KoHnTpons
BBIMIOJTHEHUS
WH/IUBUIYaIbHBIX
3alaHMil. YCTHBIM Ompoc
CTY/ICHTOB.

IIO3TAITHOI'O

15

Pabota co cIBUTOBBIM PETUCTPOM

OIIK-1.3, OIIK-2.2

Kontpons  mostanHoro
BBITIOJIHEHUS
VHIUBUYyAJIbHBIX
3a7laHuid. Y CTHBIA ONpOC

CTYJICHTOB.

16

CriocoOb1 ocymiectBiaeHus cBszu Arduino u
KOMIThIOTEPA

OIIK-1.3, OIIK-2.2

Kontposs

BBITTIOJTHEHUS
VHIUBUYyAJIbHBIX
3aJaHuM. Y CTHBIM

IIO3TAITHOI'O




OIIPOC CTY/ICHTOB.
KonTtpons  mostamHoro
BBITIOJTHEHUS
17 |dBwkymasics miardpopma Ha ocHoBe Arduino OIIK-1.3, OIIK-2.2 WHIUBUIYATbHBIX
3aaHuid. YCTHBIA OMpOC
CTYJICHTOB.
KoHTpons  mosTamHoro
MonenupoBanue U Te4aTh JOMOTHHTEIHHBIX BBIIONHCHNA
18 . OIIK-1.3, OIIK-2.2 WHIMBUIYaIbHBIX
qacrteit 1uist miadopMel. M .
3aJaHuid. Y CTHBIA OIpOC
CTYJICHTOB.
19 |WHnas koHTakTHas pabora OIIK-1.3, OIIK-2.2
20 [Dx3amen OIIK-1.3, OIIK-2.2

7.2. TunoBbie KOHTPOJIBHBIE 3aJAHMSI U MHBIC MAaTEPUAIBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIMMBIE
JUTSsl OLICHKHW 3HAHWM, YMEHUHN ¥ HABBIKOB U (MJIM) OIMBITAa TPO(PECCHOHAILHOMN ACSITEIPHOCTH, XapaKTEPU3YIOIIHX
sTansl (GOPMUPOBAHUS KOMIICTCHIIUN B IIPOLIECCE OCBOCHUS JUCIMILINHEI

Jnst mpoepku nunaukaTopoB komnerenuuii OI1K-1.3, OIIK-2.2 npakTuueckue 3aanus 1j1s IpOBEACHUS
NPOMEXKYTOUHOM aTTecTaluu pasmenieHsl o agpecy d1MMOC Moodle

7.3. Cucrema OLEHUBAHUS pE3yJIbTaTOB OOYYEHMs IO JUCHMIUIMHE (MOJIYJIIO) MPU NPOBEACHUU TEKYLIETO

KOHTPOJIA YCIICBACMOCTH

OreHKa «OTIIMYHOY
(3a4TeHo)

3HAHU:
- CUCTEMAaTU3UPOBaHHBIC, ITYOOKHE U TIOJIHBIC 3HAHUS TI0 BCEM pa3jieiiaM
JTUCIUILIMHBL, 8 TAKXKe 10 OCHOBHBIM BOIIPOCAM, BBIXOJISIINM 32 MPEAeIbl yueOHOU
MPOTPAMMBI;

- TOYHOE UCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKU IPAMOTHOE U
JIOTUYECKH MPABUIILHOE MU3JI0KEHUE OTBETA HA BOMPOCHI;

- TIOJIHOE U TTYOOKOE€ YCBOEGHUE OCHOBHOM U JIOMOTHUTENBHOMN JINTEPATYPHI,
PEKOMEHI0BaHHOW paboyeit mporpaMMoi 1Mo AUCIUTUTHHE (MOTYJIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCA B TEOPUAX, KOHLIENIUAX U HAITPABICHUSAX TUCIUIIIINHBI U
JlaBaTh UM KPUTUYECKYIO OLIEHKY, UCIOJIb3Ysl HAYYHBIE JOCTHXKEHUS IPYTUX
JIUCITATIITNH

HaBBIKH:

- BBICOKHMI YpOBEHb C(HOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueit mporpamMmme
KOMIICTEHIUIA;

- BJIaJIeE€T HAaBBIKAMH CAMOCTOSTEIIFHO U TBOPUYECKU PEIIaTh CIOKHBIE MPOOIEMBI 1
HECTAHJAPTHBIE CUTYyalUU;

- MPUMEHSIET TEOPETUUECKUE 3HAHMS IJIs1 BHIOOpA METOIMKH BHITIOJIHEHUS 33/ IaHU;
- TpPaMOTHO 0OOCHOBBIBAET XOJ PEIICHUS 33/1aY;

- 0e3yIpevHo BlIaJeeT HHCTPYMEHTApHUEM YIeOHON JUCITUTUIMHBI, YMEHHUE €ro

3¢ (HeKTUBHO UCTIOIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTHUYECKHUX 3a71a4;

- TBOpYECKask CaMOCTOsITEIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX O0CYKIEHUSX, BEICOKUH YPOBEHBb KYJIbTYpPhl UCTIOJIHCHHS 3aJaHUN




OrneHka «xopouio»
(3auTeHO)

3HAHUSA:
- IOCTAaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 NUCLUILIUHE;

- YCBOCHHME OCHOBHOM M JIOTIOJTHUTEILHOM JTUTEPATYPHI, PEKOMEHIOBAaHHOH paboueit
IpOrpamMMoil Mo JUCHUILUIUHE (MOJIYIIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSIX, KOHIICTIIUSAX 1 HAPABICHUAX
JTUCIUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TUHTBUCTUYECKU U JIOTUYECKU MTPABUIILHO
U3JIaraeT OTBETHI Ha BOIIPOCHI, YMEET JesiaTh 000CHOBAHHBIE BHIBOJIBI;

- BIIaJICET UHCTPYMEHTApUEM 1O JUCIUILTUHE, YMEHHUE €T0 UCII0Ib30BAaTh B
MIOCTAHOBKE U PEIICHUHN HAYYHBIX U TPO(HECCHOHATBHBIX 3a71a4

HaBBIKU:

- CaMOCTOsITENbHAS paboTa HAa MPAKTUIECKHUX 3aHSATHUSAX, YIACTUE B TPYIIIOBBIX
00CYXJI€HUSX, BBICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 33/JaHUM;

- CpeHU ypOBEHB C(HOPMUPOBAHHOCTH 3asBIICHHBIX B paboueil mporpamme
KOMIIETCHIIN;

- 0e3 3aTpyJHEHU BHIOMPAET CTAHJAPTHYIO METOJIMKY BBITIOJIHCHUS 3aJaHUN;

- 000CHOBBIBAET XOJ pElICHU 3a/1a4 0e3 3aTpyTHEHUI

Ouenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHo)

3HAHHUS:
- TOCTaTOYHBI MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOH padoyUeil mporpaMMoi;

- UCIIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUIMCTUYECKOE U JJOTUYECKOE
W3JI0KEHUE OTBETA HA BOMPOCHI, yMEHHE JIENIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
OO0k

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JTUCLUILIMHE U JaBaTh UM OIICHKY;

- BIIaJICET MHCTPYMEHTapueM y4eOHON AUCIUILINHBI, YMEHUE €T0 UCII0Ib30BAaTh B
pelIeHUN TUTIOBBIX 3a/1a4;

- YMEET I0J1 pyKOBOJICTBOM MPENOAaBaTeNs pellaTh CTaHJAPTHBIC 3a/1a4n
HaBBIKH:

- paboTa moj pyKoBOJCTBOM MPENOAaBATENSI Ha TPAKTUUYECKHUX 3aHATHUSAX,
JIOTTYCTUMBINA YPOBEHb KYJIbTYPhl UCTIOJIHEHHS 3aJJaHUH;

- TOCTaTOYHBI MUHUMAJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTH 3aBICHHBIX B
paboueii mporpaMMe KOMITETECHIIHIA;

- HCTIBITHIBAET 3aTPYAHECHUS ITPU 0OOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3a1aHUN

Ouenka
«HEYIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HaAHMSL:
- (pparmeHTapHbBIE 3HAHUS IO JUCIUILINHE;

- OTKa3 OT OTBETa (BBIOJHEHHUS MUCbMEHHON PaboOThI);

- 3HaHHME OT/IEJIbHBIX HCTOUHHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMMoi no
JUCLUIUINHE;

YMEHUS:

- HE yMeeT UCIO0JIb30BaTh HAYYHYIO0 TEPMUHOJIOTHUIO;

- HaJn4re rpyObIX OmuO0K

HaBBIKU:

- HU3KHMI YPOBEHb KYJIBTYPBI HCIIOTHEHUS 3a/1aHNN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HEe MOKET 000CHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCH M IMPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMSI IPOMEXYTOYHOW aTTECTalMH
oOyuaromuxcsi, He0OOX0AUMBbIE ISl OLIEHKH 3HAHWW, YMEHHH M HaBBIKOB U (MJIM) OMbITa MpOodeccHoHaTbHOM
JEATeNbHOCTH, XapaKTepU3YIOIUX dSTanbl  (HOPMUPOBAHMS KOMIETEHLUMH B  IPOLECCE  OCBOCHUS
00pa3oBaTeILHON IPOrpaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS
1. [Tpenmer, 3a1a4u, OCHOBHBIC TIOHSATHUS POOOTOTEXHUKH.

. UcTopus u coBpeMeHHOE COCTOSIHIE POOOTOTEXHUKH.

. [Toxonenust pobotoB. Kinaccudukanms podoToB

. Tpu 3axoHa pOOOTOTEXHUKH

. JlaT4MKy 1 UHTEPaKTUBHBIE CEPBOMOTOPBI.

. KanubpoBka naTunkos.

. HanmpaBiisromas u Hauasao IporpaMMsl.

. OcHOBHBIE 3TaIbl CTAHOBJICHUS U Pa3BUTHUS IU(GPOBOTO MPOU3BOICTBA.

. Texau4deckue cpecTBa COBpPEMEHHOTO IIM(PPOBOTO MPOU3BOICTBA.

10. OcHOBHBIE TEXHOJIOTUH ITU(DPOBOTO MTPOU3BOICTBA.

11. TlpeumymiecTBa U HEIOCTATKH TEXHOJIOTHH IU(PPOBOTO MPOU3BOJICTBA.

12. TIporpammHoe o0OecrieueHre AJi aBTOMAaTU3aIlK POU3BOICTBEHHBIX IPOIECCOB.

13. IIporpammuoe obecneuenue aisg 3D-moaenupoBaHus.

14. OcHOBHBIE TEXHOJOTUH aTUTUBHOTO ITPOU3BO/ICTBA.

15. IlpoToTunupoBanue. DTanbl U IPUMEHEHHE.

16. YcTpoticTtBo u aneMeHTsl 3D-nipuHTEpa.

17. Matepuaisl g 3D-nieyat, OCHOBHBIE CBOMCTBA M OTIUYHSL.

18. IIporpammuoe obecnieuenue s 3D-nevarw.

19. YerpoiictBo 3D-ckanepa, ocHOBHBIE 31eMeHThI. [TapameTpbl 3D- ckaHupoBaHusl.

20. Kak yctpoen mukpokoHTpoiep NXT BHyTpH.

21. ®usnueckre 0CHOBBI padOThI 1aTYUKOB U cepBoMoTOpoB NXT.

22. CtanaapTHbIe CXeMbI COOpKH pOOOTOB.

23. Jatuuku cropoHHuX pupm st NXT.

24. KoncrpyupoBaHue poOOTOB M0 MIA0JIOHY.

25. Uutepdetic cpeanl mporpammupoBanust po6otoB NXT.

26. [IporpammHBIil KO 17151 PaOOTHI CO CBETOAMOIOM.

27. IlporpaMMHBIN KO JIJIs1 pabOThI ¢ PUBOAMU (CEPBOMOTOPOM — ABMXKEHHE POOOTA MO JTMHHH).

28. IIporpaMMHBIN KO ISl pa0OThI ¢ KOHTAKTHBIM JATYUKOM OOHAPYKEHUS TPETISITCTBHU.

29. IlporpammHBI# KOA ISl paOOTHI ¢ MH(GPAKPACHBIM TaTYHKOM ONFMKHEH 30HBI.

30. IMporpammuas cpeaa Lab VIEW

31. Yro Takoe BupTyanbHblit mpuodop (BII).

32. ITpumep odpopmuenus BIT B cpene Lab VIEW.

33. UnctpyMeHTanbHble aHenu U nanutpetl Lab VIEW.

34. KomnonenTsr BII.

35. Coznanue BII.

36. Penaktuposanue BII.

37. Honxmrouenne NXT k Lab VIEW.

38. INocaemoBareabHOCTh 00pabOTKH HaHHBIX B Lab VIEW.

39. Tunel 1 NPOBOTHUKYU JAHHBIX.

40. BII ¢ naHHBIMHA JJOTHYECKOTO THIIA.

41. Iuxa While.

42. lHuxn For.CnBuroBeIit peructp.
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7.4.2. llpakTuueckue 3aJaHus 7S MPOBEACHUS TPOMEKYTOUHOM aTTecTallii 00yJaroIuXcs

1. Po6oTy 3amaercs: a) paccTosiHUEe, KOTOPOE OH JIOJDKEH MPOoexaTh; 0)BpeMsi, 32 KOTOPOE OH JIOJHKEH TO
cnenathb. [locrne 3amycka mporpaMmmbl poOOT JI0JKEH MPUOBITH B KOHEUHYIO TOYKY MapIiipyTa B TOYHO 3a/IaHHOE
Bpems. [Ipumep HCXOIHBIX JaHHBIX: a) MpoexaTh 2 MeTpa; 0) 3a 35 cekyH/I.

2. Hamucath mporpamMmy, KOTOpasi MOJCUMTHIBAET U BHIBOJUT Ha JKpaH KOJIMYECTBO «KOPOTKUX» U
«UTMHHBIX» HAKAaTUH Ha MaTduk Kacanus. [losicaenue. [[ist 4ero Mo>xeT MoHa 00N ThCs OTIMYATh «KOPOTKUE» U
«JUTHHHBIE)» Ha)XaTws Ha KHOMKY? Hampumep, Ha copeBHOBaHMIX BBl MOkeTe Ha CTapTe AaTh, TAKUM 00pa3zoMm,
poOOTY YCIOBHYIO KOMaHIy (€CIH 3ampelieH BHIOOp MPOU3BOJIBHOW MPOTPaMMBI), BPOJE, «IIPHACPKUBANUCS
TIeBOM (TTpaBoOi) CTEHKH JTaOUPUHTAY.

3. «Koutponb 3actpeBanHus». He wucCmonp3ys naTYMKM KacaHWs, CBeTa / IBETa W JAIbHOMEPHI,
OTIPECTUTh, YTO POOOT MPH IBHIKEHUH YIIEPCs B MIPETSITCTBUE U 3aCTPSLIL.



4. CoctaBbTe MporpaMmy jisi po0oTa, KOTopasi MO3BOJIUT TUIABHO PA3TOHATH €ro U 3aMeisaTh. CremayeT
YUUTBHIBaTh, YTO B MOMEHT pasroHa poOOT JOJKEH COXpaHATh BO3MOXKHOCTH OMNpoca JAaTYMKOB, T.€. 3a/Jaya
IJIABHOT'O CTApTa-OCTAHOBA - HE MOHOIIOJIbHAS.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPY HATUIUHN )

7.5. MeTtoauyeckue MaTepuabl, ONMPELSISIIONIME TPOLETyphl OIICHUBAHUS 3HAHUH, YMEHUW, HABBIKOB U (WIIH)
OTIBITa MPOPECCHOHANTBHON NEATEILHOCTH, XapaKTEPU3YIOIIUE 3TaNbl ((OPMUPOBAHUS KOMIICTCHIIUN

[Iponienypa mpoBeACHHS MPOMEKYTOUYHOM AaTTECTAllMM W TEKYIIEro KOHTPOJS YCIEBaeMOCTH
pEriaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, ONPEACISIONIMM MOPSAI0K OPTaHU3allMd U MPOBEICHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIMN 00YyJaroIuXcsl.

[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETCHIIMA TPU TPOBEICHUH TEKYIIETO KOHTPOJIS
npuBeAcHa B 1. 7.2.

TunoBble KOHTPOJIBHBIC 3aIAHUS WM UHBIE MAaTEPUAJIbl TEKYIIETO KOHTPOJIsl IPUBEEHBI B 1. 7.3.

[IpomexxyTouHasi arTecTanus Mo IUCHUILIMHE TMPOBOAUTCSA B GopMe 3K3ameHa. B sK3aMeHaIMOHHBIN
OWJIET BKJIFOYEHO J[BA TEOPETUYECKUX BOMPOCA U NMPAKTHUECKOE 3a/laHue, COOTBETCTBYIOIIME COJEPKAHUIO
(bopMUpYEMBIX KOMIETSHIIHIA.

DK3aMeH MPOBOJIUTCS B YCTHOU (opme.

7.6. Kputepun onieHuBaHusi cOOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOYHOM aTTECTAUU

YDOBCHB OCBOCHU M OLICHKA

OrneHka Ornenka
«HEYJOBIICTBOPHUTENb | «ym0BICTBOpUTENBH | OLIEHKA «XOPOLIO» O11eHKa «OTIUYHO)
HO» o»

«HE 32a4TCHO) «3aYTCHO)
YpoBeHb OCBOEHHUSI | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS

KOMIIETEHITHH KOMIIETEHITUHN KOMTICTEHITHH KOMIIETEHITUH
«HEJIOCTATOUHBIN. «IIOPOTOBBIN. «MPOABUHYTHIN. «BBICOKHI.
Kommereniun He Kommerenmn Kommerenun Kommerenun

c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. chopMUpPOBaHbL.  [copMupoBaHbl. 3HAHUS

3HaHus OTCYTCTBYIOT, [ CdopmupoBanbl | 3HaHUA OOLIMPHBIE, | apryMEHTHUPOBAHHBIE,
YMEHUS M HaBBIKM HE | 6a30BbI€ CTPYKTYPHI | CUCTEMHBIE. Y MEHHSI | BCECTOPOHHUE. Y MEHHUS

Kputepunu chopMupOBaHBI 3HaHUU. Y MEHUs HOCAT YCIEIIHO MPUMEHSIIOTCSA
OLICHUBAHHUS dbparMeHTapHbI U PENpOAYKTUBHBIN K PELICHUIO KaK
HOCAT Xapaxrep, TUIOBBIX, TAK U
PENPOaYKTUBHBIN MIPUMEHSIIOTCS K HECTAHJAAPTHBIX
Xapakrep. PELIECHUIO TUIIOBBIX | TBOPYECKUX 3aJaHUM.
JeMoHcTpUpyeTcs 3alaHUM. JeMmoHcTpupyeTcs
HU3KUH YPOBEHB JlemoHCTpUpYyeTCs BBICOKUH YPOBEHb
CaMOCTOSITEIBHOCTH JIOCTaTOYHBIN CaMOCTOATEIbHOCTH,
MPAKTUYECKOT O YPOBEHb BBICOKAs aJallTUBHOCTh
HaBBIKA. CaMOCTOATEJIBHOCTH | MPAKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
MPAKTUYECKOTO

HaBBIKA.




OO0yuarommiicst OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
-CYILIECTBEHHBIE -3HaHUSA -3HaHHUE U -riyookue,
npo0esbl B 3HAHUAX TEOPETUYECKOT O [IOHUMaHHe BCECTOPOHHME U
y4eOHOro Marepuana; MarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHbIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOIO | 3HAHMS POrPaMMHOIO
IPUHLIUIIHATIBHBIE Ha OCHOBHBIE o0beMa MaTepuana;
OLIMOKH TIPU OTBETE Ha| BOPOCHI, OLTMOKH B IIPOrpaMMHOI0 -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOIIPOCHI OTBETE, Marepuaa; CYIIIHOCTU U
ouera, OTCyTCTBYeT HEI0CTaTOYHOE - 3HaHUsA B3aUMOCBSI3H
3HAHNE U TIOHUMaHUE [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OCHOBHBIX IOHATUH U CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
-HEIIOHUMaHHe BOIIPOCOB; yCTaHaBJIMBAaTh U | OCHOBHBIX ITOHSTHUH, B
CYLIHOCTHU -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
3HAHUA JIOTIOJIHUTENIBHBIX | HETOYHBIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJIaHN;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
3aJjaHui Ouera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
Ipo0JIEMBI U OOBSACHSATH CBA3b
TEH/IEHIUH IPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBWIbHBIE U [I0CJIEI0BATENbHBIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
[IOCTaBJICHHbIE OTBETHI Ha BCE 3a[aHUs
BOIIPOCHI. ouiera, a TakxKe
JONOJTHUTENbHbIE
BOIIPOCHI IK3aMEHATOPA.
[Tpu BBINOITHEHUHT OO6yuaromuiics OOyuaronmiics OO6yuaromuiics
MIPaKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJTHUI
3aJaHus OueTa IIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHNE
oOyuarouiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounerta. [Tokazan
IIPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEeOOJIbIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHHUH. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[IpakTnueckue OIINOKY B yMeHUs B paMKkax | Pemaer npensnosxeHHbIe
3a/laHus HEe COJIEp’)KaHUU OTBETA OCBOEHHOTO IIPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuaromuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HABOJALIMX BOIIPOCAaX BOMPOCHI OBLJIIO HETOYHOCTSMH.
MpernojaBaTes. JIOTIYIIIEHO MHOTO OTtBeTHi Ha
HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX

BOITPOCOB.




He moxet BrIOpaTh UcnbiThiBaeT bes 3aTpynnenuit [Ipumensier
METOAUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM. [ BBIOOPY METOIUKH CTaHIAPTHYIO JUTSl BBIOOpAa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHMS 3aJaHHI.
OIIMOKY TIPH 3aJIaHNH. BBIITOJIHCHUS He nomyckaet omm6ok
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHuH. IIPY BBITIOJIHEHUN
HapyImarolye JOTuKy | mpu BeioHeHUH | JJomyckaeT ommmoku 3aJIaHNi.
penieHus 3ajiay. 3aJlaHUM, HAPYILIEHUS | TP BBIMOJHEHUU CaMOCTOSTEIIEHO
Jlenaet HEKOPPEKTHbBIC| JIOTUKU PEUICHUS 3aJlaHuM, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. HapyliaroIue pe3yJIbTaTh
BJIaJICHUE He moxet o6ocHOBaThH HicnbITEIBaeT JIOTUKY PEIICHUS BBIIIOJIHCHMS 3aJaHHI.
HaBBEIKAMH AITOPUTM 3aTPYJHEHHUS C 3a71a4 I'pamoTHO
BBITIOJTHEHMS 3a/1aHul. | popmynupoBanuem | Jlemaer KOppeKTHBIS 000CHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
BBIBOJIOB. pe3yabTaTam
HcneIThIBaCT peLICHUS 3a/1a4uu.
3arpyaHeHus pu | OGOCHOBBIBAET X0/
000CHOBaHUH penieHus 3aaa4 6e3
anropuT™Ma 3aTpyAHCHUM.
BBITIOJIHEHUS
3aJIaHH.

OneHka 1O MUCHMIUIMHE 3aBHCUT OT YPOBHSI C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIUICHHBIX 32
JUCLUIUIMHON, U NpEeACTaBiIsieT co00i cpelHee apu(PMeTHUeCKOe OT BBICTABICHHBIX OLEHOK IO OTAEIbHBIM
pe3ysibTaTaM o0yueHHs (3HaHUsL, YMEHMsI, BJIaJICHUE HAaBbIKAMU ).

OrneHka «OTIIMYHO»/«3a4TE€HOY» BBICTABIISIETCS, €CIIU CpeiHee apu(PMETHUECKOe HaXOAUTCSl B UHTEpBaJle
ot 4,5 1o 5,0.

OreHka «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(MeTHYecKoe HaXOAUTCsl B UHTEpBae
oT 3,5 no 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apu(PMETHIECKOE HAXOUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OrneHka «HEYIOBJIETBOPUTEILHOY/ «HE 3auTE€HO» BBICTABISETCS, €CIH CpelHee apu(MeTHdecKoe
Haxoautcs B uHTEpBasie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBHO-TEXHUYECKOE o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOJHUTEIBLHON JTUTEPATYPhl, HEOOXOAMMOM /11 OCBOCHUS TUCLUIUINHBI (MOYJIS)

KommuectBo
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne
n/n

ABTOp, Ha3BaHME, MECTO U3JIaHUS, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
yue0HO-METOINYECKO JTUTEePaTyPhl

OcHoBHasl JJuTEpaTYypa

Boposckuit A. C., Ipeiinep M. 1O., IIporpaMMupoBanre MUKPOKOHTpOJUIEpa

1 |Arduino B  WH(pOPMAIMOHHO-YIPABIAIONMX  cucremax,  OpeHoOypr: 3BC
OpeHOyprekuii rocynapcTBeHHbIH yHuBepcuter, 9bC ACB, 2017
2 BaneroB B. A., AQAUTUBHBIE TEXHOJOTMH (COCTOSHME W TEPCIEKTUBBHI), 3BC
Cankt-IletepOypr: Yausepcurer MTMO, 2015
JlonmoJHHUTEIbLHAS JJUTEPATYPA
[Terun B. A., Co3manue ymHoro goma Ha 6a3e Arduino, Mocksa: JIMK TIlpecc,
1 2018 ObC
) IMetun B. B., bunskorckuit A. A., Ilpaktuueckas suiukiaonenus Arduino, 3BC

Mocksa: JIMK Ilpecc, 2020




2014

Co6oneBckuit A. C., llapunoBa D. ®., OOpa3oBarenbHas POOOTOTEXHHUKA,
1 |Yens6unck: YensOMHCKHIA T ApCTBCHHBIN MEJarorudyecKuii yHUBEPCUTET
ensiOnHC eNsIOuHC OCyIapCTBE eaarorudec YHHUBEPCHUTET, 0p.ru/31915.htm

http://www.iprbooksh

OO6yuaronuecs u3 ynciaa nHBATHIOB 1 Jiuil ¢ OB3 obecreunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
00pa3oBaTebHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HX 370POBBSI.

8.2. Ilepedyenp pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «VHTEepHET», HEOOXOIUMBIX IS

OCBOCHHMS JUCITUTUTHHBI (MOTYIIS)

Haumenosanue pecypca cetu «MIHTepHET»

DJIEKTPOHHBIN aaipec pecypca

Autodesk 3ds Max 2020 Documentation

http://help.autodesk.com/view/3DSMA
X/2020/ENU/

Blender

https://www.blender.org/support/

Arduino

https://docs.arduino.cc/

8.3. [lepeuens coBpeMeHHBIX MpOodecCHOHATBHBIX 0a3 JaHHBIX U HH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DNeKTPOHHBIN ajpec pecypca

DIeKTPOHHO-OMOIMOTEeUHas cucTeMa n3aareiabersa "Jlans"

https://e.lanbook.com/

DeKTpOHHO-0MOIMoTeyHas cucteMa uznarenbcrsa "FOPAUT"

https://www.biblio-online.ru/

DeKTpoHHO-0MOIMOTeYHast cucTeMa u3aarenbersa "IPRbooks™

http://www.iprbookshop.ru/

Cucrema aucranimonnoro ooyuenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

Hayunas JIEKTPOHHAS
oudmoreka eLIBRARY.RU

8.4. HepequL I/IH(i)OpMaI_[I/IOHHBIX TCXHOJ’IOFI/If/i, HCIIOJIB3YEMbBIX IIpU OCYIICCTBIICHUU 06p330BaTCJ'IbHOFO
mnmponecca 1Mo JUCHUINIMHE, BKIO4Yasd IMCPCUCHb JIMICH3WMOHHOIO U CB06OIIHO pacrpocTpaHiacMoro

IporpaMmMHOro obecneyeHus

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIMIICH3MOHHOE WJIK  CBOOOJIHO
pacIpoCTpaHsIeMOe)

Microsoft Windows 10 Pro

HoroBop Ne [132009689201 or
18.12.2020r [IporpammHBIE
npoAykThl MaiikpocodT, 1orosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne 132009689201 or
18.12.2020r [IporpammHEBIE
npoAykThl MaiikpocodT, 1orosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Visual Studio 2017

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammHBIE
npoaykTsl MaiikpocodT, moroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Autodesk 3Ds Max Design 2019/2020

ITuceMO 0 BO3MOKHOCTH O€CIIATHOM
3arpy3Ku 00pa3zoBaTenbHBIX
TUIEH3UH  TOTHO(YHKIIMOHATBHBIX
BEpCHIl TPOTPaMMHBIX IPOJTYKTOB
Autodesk ot 15.05.2012

Autodesk Revit 2019/2020

IIucebMO 0 BO3MOKHOCTH 6GCHHaTHOﬁ
3arpy3Ku 00paszoBaTeNbHBIX
JUIEH3UH  TOJTHO(PYHKIMOHAIBHBIX
BEpCHIl TPOTPaMMHBIX IPOJTYKTOB
Autodesk or 15.05.2012

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHHE TUCITUTUTMHEI
CBejieHHsI 00 OCHAIEHHOCTH YYEOHBIX ayJIMTOPUH M MOMEIICHUH JIJIsl CAMOCTOSTEIIbHOMN paboThI

HanmenoBanue yd4eOHBIX ayIUTOPUI M TTOMEIICHUIA
JUISL CAMOCTOSITENTbHON pabOThI

OcHaIeHHOCTh 000pYJ0BaHHEM M TEXHHYECKUMHU
CpeacTBaMu O00y4YeHuUs

47. ITomenieHus 111 CAaMOCTOSATEILHON pabOThI

[TomenieHue a1t caMOCTOSATENBHON padOThI (UM TAJIBHBIN
3an oubmmoreku, aya. 217): [IK-23 wr., B T.4. 1 mr.- [IK
st ymn ¢ OB3  (cucrteMHbIf  OJIOK, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJAKIIOYEHHEM K CETH
«IHTEepHET» M 00ECIIEYCHHEM JOCTYIA B 3JIECKTPOHHYIO
nHpopmanroHHo-o0pazoBarensuyto cpeny CIIOIACY.
I1O Microsoft Windows 10, Microsoft Office 2016

47. KoMIbIOTEpHBIN KJ1acc

Pa6oune mecra ¢ 1K (cTos1 KOMIBIOTEPHBIN, CUCTEMHBIN
OJIOK, MOHHUTOp, KJaBUATypa, MBIIIb), CTOJ paboumii,
noakioueHne kK kommerotepHoir cetu  CIIGIACY,
BeIX0J B Internet.

47. VYueOHbIE ayIUTOPUHU MIPOBEACHHUS
MPAKTUYECKHX 3aHATHH, KypCOBOTO
MIPOEKTUPOBaHMSI (BBIMOJIHEHUSI KYpPCOBBIX padoT),
TPYNIOBBIX M HHAMBHUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTalluu

JUIA

VYuyebHas aynuTopusl JUIs IMPOBEACHUS HPAKTUYECKUX
3aHSTUHA, KYpPCOBOTO IPOEKTHUPOBAHUS (BBINOIHEHUS
KypCOBBIX paboT), TpPYNNOBBIX M HWHIUBUAYAIbHBIX
KOHCYJbTAIUM, TEKYILEr0 KOHTPOJISA U IMIPOMEKYTOUHON
aTTecTanuu KOMILIIEKT MYJIbTUMEIUMHOTO
o0opynoBaHus (mepcoHaIbHBIN KOMIIBIOTED,
MYJIBTUMEIUIHBIA TPOEKTOP, 3KPaH, ayJu0-CHUCTEMA),
JI0OCKa MapkepHas Oemnasi sMaieBasi, KOMIUIEKT yuyeOHOU
Meben, MOJKIIYEHHE K  KOMIIBIOTEPHOM  ceTH
CIIOI'ACY, Beixon B MIHTEDHET

I[J'IH HHBAJIMJIO0B U JIUII C OB3 obGecneunBaroTcst CIICHHUAJIBHBIC YCJIOBUS [JIA TTOJTYUCHUA O6p&30BaHI/IH B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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