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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
L{ensiMu OCBOCHMSI TUCIUIUIUHBI SIBIISIFOTCS
— OCBOCHHUE CTyJeHTamMu TexHomorui 3D-nevaru;
— OCBOUTH MPUEMBI IOJIFOTOBKY MOJIEH K I€YaTH U BBIOJTHEHUs neyaTd Ha 3D npuHTepe;
— OCBOCHHUE CTYJICHTAMH OCHOB POOOTOTEXHHKH;
— MOJyYEHHUE CTYICHTAMH TCOPETUUCCKUX 3HAHUHA U MPAKTUUECKUX HaBBIKOB padoThl I10 3D’s Max
— MMO3HAKOMUTH CTYJICHTOB C OCHOBHBIMU IIJIATQOpPMaMH B COBPEMEHHON POOOTOTEXHUKE;
— y3HaTh 0 mpuMeHeHur 3 D-TexHOI0ruil B MH)KEHEPHBIX CHEIHAIbHOCTSIX.

3ajauaMy OCBOEHUS JUCIUTUIUHBI SIBIISIIOTCS
— MOJIy4UTb MpEACTaBICHHE OO0 OCHOBaX KOMIIBIOTEPHOU TpexMepHOW Trpaduku, 00 HHKEHEPHOM

MOZICIIMPOBAHUU;

— HAYYUTHCS OCHOBHBIM MOJIX0JIaM K I1€YaTH 3JIE€MEHTOB KOHCTPYKIIMIA;
— HAYYHTb CTYJACHTOB UCIOJB30BaTh Arduino s poOOTOTEXHUKH;
— Hay4uTh CO3/1aBaTh MIPOrpPaMMHOE 0OecIeueHUE C UCII0JIb30BAHUEM JATYUKOB U pOOOTOB.

2. IlepeyeHb NJAHHUPYEMBIX Pe3yJIbTATOB OOy4YeHHs] MO AUCHHILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

KOMIIETEHIIUU MHAMKATOpa TOCTHKEHUS JUCLUILINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMITIETEHIIHH IUTAHUPYEMBIX pe3yapTaToB ocBoeHus OIIOI1
OIIK-1 Crioco6en|OI1K-1.3 OcymecTBisier BBIOOp|3HAeT
MPUMEHSTh MeToqa  TeopeTuueckoro  u|Pa3nuuyHble METOAMKHM TEOPETUYECKOro U
€CTECTBEHHOHAYYHbIE U [3KCTIEpUMEHTAILHOTO AKCIIEPUMEHTAILHOTO UCCIIEOBAHUS
OOIIEMH)KEHEPHbIE 3HAHMUSA, [UCCIIEOBAHUS Ul  pELICHMsI|yMeeT
METOJIbl MaTEeMaTU4eCcKOro|chopMyIupPOBAHHON 3agaun|lcnonp3oBaTh TEOpETUUECKHE 3HAHUS UL
aHallM3a ¥ MOJEIUPOBaHMUS, |IpodecCHOHaTBHON AKCIIEPUMEHTAIbHBIX UCCIIETOBAHHM
TEOPETUYECKOIO U |1esTeNIbHOCTH BJIaJleeT HABBIKAMHU
AKCIIEPUMEHTAIBLHOTO Hasbixamu aHaJIn3a pE3yIBTaTOB
UCCIIETOBaHUS B TEOPETUUYECKHUX u AKCIIEPUMEHTAIbHBIX
npodeccuoHaIbHON WCCIIEJOBAHMS
NeSITEIbHOCTH HaBbikoM  [€KOMIO3UMIMM  TOCTaBICHHOMN
3aJa4n
OIIK-2 Cnoco6en mouumats|OIIK-2.2 Tlpennaraer cnoco6 u|3HaeT
ITPUHIIMIIBI paloThI|cpeAcTBO  pemieHHss  3ajaud(Pa3nuuHble OpOrpaMMHBIE KOMILIEKCHl Kak
COBPEMEHHBIX npodeccuoHanbHOM 3apyOeKHbIe, TaK U OT€YECTBEHHbIE
MH(POPMAIIMOHHBIX JESATEIIBHOCTH C y4€TOM |ymeeT
TEXHOJIOTHI Y [BO3MOKHOCTEN Hcnons3oBate  paznuyHbple  NPOrPAMMHBIE

INporpaMMHbBIX CpPEACTB, B
TOM YHCJIC OTCUYCCTBCHHOIO

MIPOU3BO/ICTBA, "
HUCITIOJIB30BATH nux npu
pelieHun 3a1a4y
npo¢eCcCHOHATBHON
NeSITeNIbHOCTH

UH(POPMALIMOHHBIX TEXHOIOTUH

KOMILJIEKCHI
BJIajJieeT HABBIKAMU

HaBbikamMu pemate TMOCTaBICHHYIO —3a7ady
Pa3IUYHBIMH CITOCOOaMU

3. Yka3zaHue MecTa JMCUMILIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Hannas nucuuninuHa (Moaynb) BKItoueHa B biok «/lucuumnubsl, moaynu» b1.0.32 ocHoBHOM
npodeccuoHanbHON oOpa3oBarenbHOM mnporpammbl 09.03.03 TlpuknagHas uHpOpMaTHKa W OTHOCUTCS K
00s13aTeIbHON YacTH yueOHOro IJIaHa.




[IpenmectByronme QUCHUIIITUHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA

n/m JOCTH>KEHHS] KOMIIETEHIIUN
1 [IIporpammupoBanue Ha si3bike Python I1K-1.3, TIK-1.4
2 |JluneliHOE M HEJIMHEHHOE MPOrPaMMHUPOBAHHE OIIK-1.4, OIIK-2.3
3 |TexHuyeckas MexaHHKa OIIK-1.3, OIIK-1.4, OIIK-1.5
3HaTh
— ¢yHIaMEHTalIbHbIE OCHOBBI BBICIIICH MaTeMaTHKU U MaTEMaTHUYECKOIro aHalln3a;
BJIJIETh
— METOJIaMH pEUICHUsI MaTEMAaTUYECKUX 3a/1a4;
3HaTh
— COBPEMEHHBIE TEXHOJIIOIMHU IPOrPAMMHUPOBAHMS;
— COBPEMEHHBIE CPECTBA BEIYMCIUTEILHON TEXHUKU;
YMETh
— IPOEKTUPOBATH AITOPUTMBI U CTPYKTYPBI JaHHBIX;
BJIAJIETh
— IpreMamMu pa3paboTKH MPUKIAJIHOTO IPOTPAMMHOTO 00€CTICUCHUS.
ITporpammupoBanue Ha s3bike Python
JIuHeiHOE ¥ HENMHEWHOE TPOrPAMMUPOBAHHUE
Pa3paboTka nporpaMMHOro o0ecrieueHus
DNEeKTpOHUKA
TexHuueckass MexaHUKa
DNEeKTPOTEXHHUKA
WNnxenepHas rpaduka
Ne O — Kon n HauMeHOBaHue MHIUKATOpa
n/m JOCTH>KEHHS] KOMIIETEHIIUU
VK-1.1, VK-1.2, YK-1.3, VK-1.4, VK-
1.5, YK-1.6, YK-2.1, VK-2.2, VK-2.3,
VK-2.4, VK-3.1, YK-3.2, VK-3.3, VK-
3.4, YK-3.5, VK-3.6, YK-4.1, YK-4.2,
YK-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,
VYK-6.5, VK-7.1, YK-7.2, YK-7.3, VK-
7.4, YK-8.1, YK-8.2, YK-8.3, YK-8.4,
YK-9.1, VK-9.2, YK-9.3, VK-9.4, VK-
9.5, VK-10.1, VYK-10.2, VYK-10.3,
. . OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-
1 |BoimonHeHue U 3alIKUTa BBITYCKHON KBaTU(UKAIMOHHON PabOThI

1.4, OIIK-1.5, OIK-2.1, OIK-2.2,
OITK-2.3, OIIK-2.4, OIK-2.5, OIIK-
3.1, OIK-3.2, OIK-4.1, OIK-4.2,
OIIK-5.1, OIIK-5.2, OIK-6.1, OIIK-
6.2, OIK-7.1, OIIK-7.2, OIK-8.1,
OIlK-8.2, OIIK-9.1, OIK-9.2, TIK-
1.1, TIK-1.2, TIK-1.3, [IK-1.4, TIK- 2.1,
TK-2.2, TIK-3.1, [TK-3.2, TIK- 4.1, TIK-
42, TK-4.3, MK-4.4, TIK() -1.1,
MIK(ID)-1.2, TK(ID)-1.3, TIK(D)- 1.4,
TIK(I])-1.5

[IpoekTHas nmpakTHKa

TK-1.1, TTK-4.3, TIK(LT)-1.4




4. O0beM AUCHMIUIMHBI (MOIYJIS) B 3a4eTHBIX €IUHHIAX C YKA3aHHEM KOJHYeCTBa aKaJeMHYeCKHX
4acoB, BbIJ€JEHHbIX HA KOHTAKTHYI padoTy o0y4yamoumuxcsi ¢ nmpemnoaasarejeM (o BHIAaM Y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB o 7
JITOTOBKY
KoHTakTHas padora 64 64
JlaGoparophsie 3ansTus (J1ad) 64 0 64
HHuasn kxoHTakTHasi padoTa, B TOM YHcJjIe: 1,05 1,05
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPOoeKTy), 0.4 04

KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJa 3a4eTa,
3adeTa ¢ OIEHKOH; 3alIuTa KypPCOBOMW pabOTHI 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX padoT (PI'P))

KOHTaKTHas1 pa60Ta Ha aTTeCTalnuio B CCCCHIO

0,25 0,25
(xoHCYNBTaAIUS TTepe] IK3aMEHOM U c/ladya
Yacbl HA KOHTPOJIb 26,75 26,75
CamocTrositesibHas pa6ora (CP) 52,2 52,2
O01mast Tpy10eMKOCTh JUCHHUILIMHBI (MOLYJIs1)
gyacel:| 144 144
3aYeTHbIE eTUHUIIBI: 4 4

5. Copep:kanue AUCHUIUIMHBI (MOAYJisl), CTPYKTYPHMPOBAaHHOe MO pa3genaM (TeMaM) € yKa3aHHeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUIOB YUeOHBIX 3aHATHI
5.1. TemaTuueckuit 1IaH TUCHUILUIMHBI (MOJTYJIS)

KonrakTtHas padora (1o yuyeOHbIM
3aHITHSIM), Yac. Kon
WHAUKATOD
3 a
9| nexkuuu I13 JIP Bcero,
Ne Pazjensl muCHUTUIMHEI S CP JIOCTYKEHH
o qac. q
O W3 HUX Ha M3 HUX Ha W3 HUX Ha
TIpaKTH- TIpaKTH- TIpaKTH- KOMHeTeHH
Bcero | yeckyio | Bcero | deckyio | Bcero | deckyio uu
HOATro- TOATro- OATro-
TOBKY TOBKY TOBKY
1. |1 pazmen. OCHOBHBIE TOHATHS
11 TexHonoruu 3D-neyartu, 7 5 5 4 OI1K-1.3,
" |OcHOBHBIE MTONTOKEHUS. OIIK-2.2
Hcropus pa3sBUTHUA
POOOTOTEXHUKH. OI1K-1.3,
1.2. 7 2 2 4
Bo3nukHOBeHHE W pa3BUTHE OIlK-2.2
COBPEMEHHOUN POOOTOTEXHUKHI
3HaKOMCTBO ¢ tutatoit Arduino u
1 3 o 7 2 2 4 OHK'l.S,
3. |cpenoit MPOrPaMMHUPOBAHUS OIK-2 2
IDE
2. |2 paznen. PaGora c
texnosorueit 3D meuatwn.
Beenenue. Texuomoruss 3D-
o1 |medaTm. Hcropus 3D-meuarn. v 4 4 8 OIIK-1.3,
" |O6nactu PUMECHEHHSI OIIK-2.2
TexHojoruu 3D-nevatu




Buner KAHEMATUKHU 3D-
2 9 |MPUHTEPOB. Knaccudukanus 4 4 8 OIIK-1.3,
" [rexHOMOTMIA 3D [eyaTH. OIIK-2.2
Marepuans! giag 3D neyartu.
OIIK-1.3,
2.3. |3D ckanupoBaHue 4 4 8 OITK-2.2
” IC{ncheIU)LI ,Z[J'I}Iv 3D-anHT§1I)3a_. . . A OIIK-1.3,
4. |Hactpoiiku cnaiicepa st OIIK-2.2
IeYaTH.
[IpoGHass meyaTh  TECTOBBIX OIIK-1.3,
2.5. MOJIeNEN. 4 4 8 OIIK-2.2
3. |3 paznen. Beenenue B 3D
MOJICTTUPOBaHUE.
O630p mnporpamm g 3D i
3.1. |MoaemupoBaHus Blender, 6 6 12 %%If(éz’
Autodesk 3ds Max, Fusion 360 '
O6meev penakTHpoBatue 3D OIIK-1.3,
3.2. |mogeneii. Hactpoliku medatu u 4 4 8
. OIIK-2.2
sxcropt B STL-baiin
4. |4 paznmen. Beenenue B
POOOTOTEXHHUKY
41 [TnaTdopmbl COBPEMEHHOI 4 2 6 OIIK-1.3,
" |poO6OTOTEXHUKH. OIlK-2.2
Pa6ora c HECKOJILKUMU
4.0 |CBETONHMOIAMY 5 OCHOBBI 4 5 6 OI1K-1.3,
" |pabotsI ¢ GecrnacuHON MaKeTHOM OIIK-2.2
jaToun
43 Pabora ¢ OOBIYHBIM MOTOPOM 4 2 5 OI1K-1.3,
" |uepes apaiiBep MOTOpa OIlK-2.2
44 Pa6ota c ceppomoropom. Pabora 4 5 6 OIIK-1.3,
""" |c maroBsiM MOTOpOM OIlK-2.2
Pabora co CIBUTOBBIM OI1K-1.3,
4.5. perucTpomM 4 2 6 OIlK-2.2
16 Crioco0ObI OCYIIECTBIICHHS CBSI3U 4 5 6 OIIK-1.3,
" |Arduino u kommbrOTEpa OIIK-2.2
47 JBuwkymascss minatgopma Ha 5 5 4 OIIK-1.3,
""" locrose Arduino OIIK-2.2
48, |rononmmenss sacreii 2 22| a2 |ONKL3
m1a()OPMBI. OTIK-2.2
5. |5 pasnen. Has koHTakTHas
pabora
OIIK-1.3,
5.1. |Unas konTakTHas paboTta 0,8 OITK-2.2
6. |6 paznen. Kontponb
OIIK-1.3,
6.1. |Dx3ameH 27 OITK-2.2

5.1. JJaboparopHbie pabOThI

HaunmenoBanue paznena

No
pasn U TeMbI 1a00paTOPHBIX HaumenoBanue u coniepxanue 1a00paTOpHBIX paboT
pabot
1 Texnosnoruu 3D-neuat, | Texnonoruu 3D-nevatn. OCHOBHBIE MOT0KEHUS

OCHOBHBIE

Texnomoruu 3D-nevatr. OCHOBHBIE TOHATHS, 00JIACTH TPUMEHEHUS,




ITOJIOXKCHMUA.

HEO0OXO0MMOE aImapaTHOE U IPOrPaMMHOE 0OeCTICUCHHE.

Uctopus paseutuss  [Mcropuss  paseButus  poOOTOTEXHMKH. BO3HMKHOBEHME M pa3sBUTHE
POOOTOTEXHHKH. COBPEMEHHOM POOOTOTEXHUKH
2 BosHukHOBEHUE U Hctopus pa3Butuss poOOTOTEXHUKH. BO3HMKHOBEHME H  pa3BHUTHE
pa3BUTHE COBPEMEHHOMN [COBPeMEHHOH po6oTOTeXHUKH. OCHOBHAA Hes U KoHuenus. Tumsl po6oToB.
POOOTOTEXHUKHU Turbl MaHUNYJIATOPOB. THIIBI OCEH.
. |3HaKoMcTBO M B3auMmo/ieiicTBre ¢ maaroi Arduno.
3HAKOMCTBO C IJIaTOU . .
. N 3unakomctBo ¢ muiatoii Arduino m IDE. Hcrtopust co3manus. Hasnauenwue.
3 Arduino u cpenoit i
[Tpumeps mpoekToB Ha wiatdopme Arduino.
nporpammupoBanus IDE
Bgenenue. Texnonorus |Texnonoruss 3D-meuatu. Wcrtopus 3D-mewaru. OO6racT NpUMEHEHHS
3D-neuaru. Ucropus 3D |rexnonoruu 3D-neuarn. Ilpumenenue 3D-neuatu B pa3nu4HbIX 001aCTAX
4 -nevatu. O6nactu Beenenne. Texnonoruss 3D-meuatu. MUcropus 3D-mewarn. OO6nactu
HPMMEHEHUS TEXHOJIOrHY [IpUMeHeHus TexHonorun 3D-newatn. Hampasnenus passutus. IIpumeps
3D-neuatu TOTOBBIX U3JETUM.
Buner rexnosornii 3D nedaru.
OcHoBuble Matepuaibl 1715 3D nevaru.
Buner kunemaruxu 3D-
Buasl kunematuku 3D-nipuHTEPOB.
MIPUHTEPOB. .
Knaccuduxams Bune kunemaruku 3D-npuntepoB. Knaccudukarnus rexnonoruii 3D neuatu.
5 o 1 Kapresuanckue 3D-npunTepbl. Pa3HOBUIHOCTH KapT€3MaHCKOW KUHEMATHKHU.
texnosioruit 3D neuatu.
Matepuans uis 3D Henbra-npuntepsl. 3D-npuHTEpHl ¢ POOOTU3UPOBAHHBIMU MAHHUITYJISITOPAMH.
P cua SCARA. Texuonoruss FDM/FFF,SLA u DLP,SLS u SLM, DMLS, EBM,
MeYaTH.
EBF3, CJP, MJM, SHS, LOM. Bunelr  1wracruka: ABS,
PLA,PETG,PET,HIPS,PVA u np.
Pa6ota ¢ 3D ckanepom.
3D ckanupoBanue. Buapl coBpeMeHHbIX 30-CKaHEPOB U UX OCOOCHHOCTH TI0
6 3D ckaHupoBaHUE :
METOJly CKaHUpoBaHMs, 1O TouyHOocTU. OO030p: mnporpammbel st 3D-
CKaHMPOBAHUS U UX NPHUMEHEHHE.
PaGora c¢ cnmaiicepom nns1 3D-mewatn. CpaBHEHHME HACTPOEK pPa3HBIX
cnaiicepoB. Co3nanue npoduieil neyatu A pa3HbIX (pUIAMEHTOB.
Cunaiiceps st 3D-  [Cnaticepsr nns 3D-npunrepa. Hactpoiiku cnaiicepa mis 3D-nedaTy.
7 | mpunTepa. Hacrpoiiku |3auem nyxen 3D-cnaiicepro. Simplify3D. Cura. 3DPrinterOS
crnaiicepa mis 3D- Nmmopt STL-daiinos. [IpocMoTp U penaktupoBanue Mojend. VcnpasieHue
MevaTu. oLIMOOK B MOJIENSIX, B TOM YHCJIe aBTOMaTHueckoe. BeiOop pexxnma paboTs! B
3aBHCHMOCTH OT KBaJIM(UKAIIMY [T0JIb30BaTENsl. XpaHEeHUe MoJIesiel B obake.
JlMcTaHIIMOHHOE YIPaBJICHUE MeYaThio.
IlepBsrii 3anyck 3D-npuHTEpa ¢ HACTPOSHHBIMU NPOMGUISMHU IS IIEUaTH
8 [TpoGHast meyathb ITpoOHas meuyats TecToBbIX Mojene. [ledats Moneneit s kanubpoBku 3D
tecToBBIX Mojeneit.  |mpunTepa. 3D Benchy, All-In-One, Kanu6posounsiit kyouk XYZ. Cali Cat.
Pabora mporpamm mis 3D monenuposanust Blender, Autodesk 3ds Max,
0630p nporpamm amnst 3D .
Fusion 360
moaenupoBanus Blender, 9
9 O630p mporpamm st 3D mopenupoBanHus. UTo 3TO 3a mporpammbl?
Autodesk 3ds Max, |/,
! HTepecHble 0coOeHHOCThI0, DyHKIMK nporpammel. Blender, Autodesk 3ds
Fusion 360 M : D
ax, Fusion 360. Co3nanue npocTeiiiieil reoMeTpUN.
O6miee penakTupoBanue 06bekToB. Paboune npoctpancTsa: 3D- ocHOBHBIE U
3D-monenmupoBanue. Hactpoiiku nevatn u sxcriopt B STL- daiin
O61ee PEAKTHPOBAHHE Oomiee penakTupoBaHue 00bEeKTOB. McnpaBieHne He3HAYUTEIbHBIX OIIUOOK,
3D monenei. Hactpoiixi oOHapyxeHHbIX B 3D mn3oOpakenuun. PegaktupoBanue arpuOyToB, KOTOpHIE
10 i BiusitoT Ha 3D n3obpaxenue. Pazmenienne TouedHbx 00bekToB. IlocTpoeHne

nevaT u dKcnopt B STL-
daiin

MOJINTOHOB, B ciydasx, korma 3D wm3oOpaxenue obOnerdaer onudpoBky.
Pa6oune npoctpancrsa: 3D-




ocHoBHbIe U 3D-MopenupoBanue. Hactpoiiku meuatu u skcmopT B STL-
daiin.

Pabota ¢ coBpemenHbIMHU TIIIATHOPMaMU POOOTOTEXHUKH.

[Tnardopmsl .
1 . [Tnardopmbl coBpeMeHHOH poOOTOTeXHUKH. THIOBast cTpykTypa poOorta.
COBpPEMEHHO
P VYopasnsomas cucrema. McnonmuutenbHas cucreMa. CeHCOpHas cucTeMa.
POOOTOTEXHUKH. .
Cucrema cBs3u. Mexannueckue nepenayu. McronHUTENbHBIH MEXaHU3M.
B3aumoneiicTBue ¢ HECKOJBKMMM CBETOJIMOJAMU M OCHOBBI pabOThHI C
MaKeTHOM I1aToi
PaboTa ¢ HECKOIBKUMHU .
PaboTta ¢ HECKOJBKMMHU CBETOJMOJAMHU M OCHOBBI pabOTHI ¢ OecrmaeyHoi
CBETOJIMO/IaMU U OCHOBBI . .
12 .. |maxerHoi#t mnaroii. PaGora
paboThI ¢ OecriaeuHoM .
. . ¢ kHonkamu. Co3gaHue mpocreiero BblkiItouatTens cpera. CoznaHue
MaKeTHOIl miaTon
cBeTopopa € BO3MOXKHOCTb MEPEKIIIOUEHHUS MO HAXKATHIO KHOMKH U C
IIOMOILIBI0 BCTPOCHHOI'O TaliMepa.
Pa6ora c o0brunbiv  |[lOJKTIOWEHHE MOTOpa K MakeTHOM miate. Hamucanue mporpaMMbl
13 | MmoTopoMm uepe3 ApaiiBep |YIPaBICHUI MOTOPOM
MOTOpa Pabota ¢ 00pruHBEIM MOTOpPOM uepe3 apaiiBep motopa. Pabora ¢ HIMM.
Hanucanue mnporpamMMbl MO YIPaBJIEHHIO CEPBOMOTOPOM U  IArOBBIM
PaGora ¢ ceppoMOTOpOM. [MOTOPOM.
14 Padora ¢ maroBsiM PabGora ¢ cepBomoTopom. PaGora ¢ mmaroBeiM Mmotopom. Co3maHue
MOTOPOM MaHUMyasATOpa. BO3MOXHOCTH yHpaBieHUST MaHUMYISITOPOM C MOMOIIBIO
KHOTIOK.
Hanucanue nporpamm 1o B3auMoI€HCTBUIO C CABUTOBBIM PETHCTPOM.
PaGora co caqBUTOBEIM )
15 PaGora co caBuroBeiM peructpom. PaGoTa ¢ BbIBOAOM UH(pOpPMALUU:
PerucTpoM cemucermMeHTHbIe 3kpanbl, LCD, TFT.
Harnucanue nporpaMmsl 10 OCYIIECTBICHHUIO CBsi3u Arduino 1 KommbroTepa
Crioco6b1 CrnocoObl  ocymiecTBiaeHus cBsi3u Arduin0 u kommerotepa. Hanumcanue
16 | ocymecTBienus cBsA3M |IPOrPaMMbl KOTOPas BBIBOAMT MH()OPMALHMIO C JaTYMKOB HA KOMIIBIOTED.
Arduino u xomnsiorepa |OTnpaska koman Ha Arduino ¢ KommbroTepa.
JIBmxyiasics riatgopma Ha ocHoBe Arduino
BIDKYIIAsICS TUTATHOpM .
17 Amwiymasc Aﬁgu(ibr:g) a JIBmkymiasicst mwiatgopma Ha ocHoBe Arduino. Buasr miatdopm. Coopka
Ha OCHOBC atgopmsl. [IporpaMmmupoBanme ABMKEHHS TaTHOPMBI.
Pazpa0oTka JOMOTHUTENBHBIX 3aT4acTeil i m1aThopMbl
Mopgenuposanue 1 |MOJENMPOBAHUE M TI€YaTh JONOJHUTENBHBIX YacTEd Ul IIaTQOpPMBIL.
18 |meuarh JOMOJHUTEIBHBIX |YCTAHOBKA HOBBIX JaTUMKOB C TIOMOIIbIO HANeYaTaHHBIX KPETJICHUH.

yacTel s miadopMbl.

[IporpammupoBanue poOOTa, €3AMIETO M0 JHWHUK TOJ YIPaBJICHHEM
Arduino.

5.2. CamocTosiTenbHas paboTa o

OyJaromuxcs

Ne | HaumeHnoBaHue pasjaena o
pasn| JMCHMIUTAHbI U TeMbl CopneprkaHue caMOCTOSATENbHOM paboThI
[ToaroroBka k 1abopatopHOi padboTe
Texnonoruu 3D-neuaty, . .
1 OCHOBHLIE TONOKCHIS [ToaroroBka k nabopatopHoii padore. 3ydeHne maTepuanoB J1abOpaTOPHOM.
Ucropus paszsutus  ([logroroska k sabopaTopHoil paboTe
POOOTOTEXHUKH. [ToaroroBka k naboparopHoii padore. 3ydeHne maTepranoB JIabOpaTOPHOM.
2 Bo3HukHOBEHHE 1
pa3BHUTHE COBPEMEHHOM
pPOOOTOTEXHHUKHU
3HAKOMCTRO ¢ Tuiatoii | IOATOTOBKA K 1ad0paTopHOI pabore
3 Arduino u cpenoit [ToaroroBka k naboparopHoii padore. 3ydueHne maTepuanoB 1a00paTOPHOU.

IPOrpaMMHUPOBaHUS

Ycranoska Aruino IDE




IDE

Beenenue. Texnonorus
3D-neuatu. Ucropus 3D

[ToaroroBka k 1abopatopHoi padore.
[TonroroBka k nabopaTtopHoii padote. M3yuenne marepuaaoB 1a00paTOpHOA.

4 -neyat. OGnactu
MPUMEHECHUS TEXHOJIOTHH
3D-nevaru
Bunpl kuaematuku 3D- |[ToaroroBka k 1abopatopHoit padore.
MIPUHTEPOB. [ToaroroBka k maboparopHoii padore. Mzydyenne maTepraioB 1a00paTopHON.
5 Knaccudukanmst
texnousoruit 3D neuatu.
Marepuainst jis 3D
MeYaTH.
[ToaroroBka k J1abopatopHoit padore.
6 3D ckaHupoBaHHe [ToaroroBka k maboparopHoii padore. M3yueHnue marepuanoB 1a00paTOPHOA.
Nzyuenue cymectyromuii 3D-ckanepos.
. [TonroroBka k mnaGopaTopHOil pabore. BeimonHeHHE HWHINBUAYAIHLHOTO
Crnaiiceps! nist 3D-
v 3a/laHusl.
npunrepa. Hactpoiiku . .
7 . 1D [TonroroBka k 1abopaTtopHoii pabote. M3ydeHne MarepuaioB J1a00paTOPHOM.
ciaiicepa s 3D- o 9
pa i Coznanue u HacTpoiika mpoduie 1ist eyaTu pa3indyHbIME MaTepHalaMu.
MeYaTy.
[ToaroroBka k J1abopatopHoit padore.
[IpoOHnast meuats N .
8 . [ToaroroBka k naboparopHoit padore. Mzyduenue maTepuaioB 1a00paTopHOI.
TECTOBBIX MOJEIEH.
0630p mporpamm juist 3D |[Toaroroska k 1adopaTopHOit paboTe.
g |MonemupoBarus Blender, |TToaroroBka k tabopaTopHoii padbote. M3yueHrne MatepraioB 1ab0paTOPHOI.
Autodesk 3ds Max,
Fusion 360
[ToaroroBka k J1abopatopHoit padore.
OO0miee peakTUPOBAHUE . .
" . |llonroroBka k mabopatopHoit pabote. M3yuenne matepuanon 1abopaTopHOil.
10 3D mopaeneii. Hactpoiiku
neJaT u SKcnopt B STL-
daiin
[Tnardopmsl [ToaroroBka k mabopatopHoii paborte.
11 COBpPEMEHHOM [ToaroroBka k 1aboparopHoii padore. M3yuenne MatepuanioB 1ab0paTOPHOM.
POOOTOTEXHUKH.
[TonrotoBka k nabopaTopHOii pabore. BrlmonHeHHWE WHIUBUIYATHHOTO
Pabota ¢ HECKOIBKUMHU A patop p JIBHILY
3aJlaHusl.
CBETOJINO/IaMU U OCHOBBI . .
12 .. |IlogroroBka k 1aboparopHoil pabore. M3yueHne MarepranoB 1abopaTOPHOM.
paboThI ¢ OecraeuHon
. . Hanucanue nporpamMmel 1o paboTe ¢ CBETOINOIAMH.
MaKeTHOM miuaTon
[ToarotoBka k nabopaTopHOil paboTe. BriMonHeHWE WHIUBUIYATHHOTO
PaGoTta ¢ 0OBIYHBIM
13 . 3aJlaHusl.
MOTOPOM H aiiB . .
OTOPOM Hepe3 IPAUBED |17, 1roToBKa K naboparopHoii pabore. M3yueHne MaTepraioB JIabopaTOPHOM.
MOT!
oTopa Hamucanue nmporpamMmsl yIipaBJIeHHEM MOTOPOM.
PadoTa c CEPBOMOTOPOM. HO)IFOTOBKa K na6opaTopH0171 pa60Te.
14 Pa6ora ¢ maroseiM  |[lonroroBka k maboparopHoit padore. M3yuenue marepuanoB 1a00paTOPHOA.
MOTOPOM
[ToarotoBka k nabopaTopHOil paboTe. BriMoNHEHWE WHIUBUIYATHHOTO
15 Pabota co cqBUTOBBIM  |33IaHUSI.
perucTpoM [ToaroroBka k maboparopHoit padore. M3yuenue marepuanoB 1a00paTOPHOIA.
Pabota co cBUTOBBIM PErHCTPOM.
CII0CcOGEI [lonroroBka k sabopaTopHOil paboTre. BrimonHeHWe WMHIUBUIYaTbHOIO
16

OCYHICCTBJICHUA CBA3U

3aJaHus].




Arduino 1 KoMIBIOTEPA

[ToaroroBka k y1aboparopHoi padore. M3yueHne MarepuanoB J1abOpaTOPHOU.
Hanmcanue nporpammsl BeiBoj1a HHPOpManuu ¢ Arduino Ha KOMIIBIOTED.

JIBmkymiasicst miaatgopma

[lonaroroBka k sabopaTopHOil pabotre. BhimonHeHWE WHIUBUIYATbHOTO
3aJ1aHusl.

17 : [ToaroroBka k maboparopHoit padore. M3yuenue marepuanos 1a00paTOpHOIL.
Ha ocHoBe Arduino N
Hanucanue HOBO# mporpaMMbl TIEPEkKABHKESHUS IS IIATQOPMBIL.
[lonaroroBka k sabopaTopHOil pabotre. BhimonHeHWE WHIUBUIYATbHOTO
MoaenupoBanue u
3a/1aHuUsl.
18 |meyarb JOMOIHUTETBHBIX

qacTel s m1aOpMBblL.

[ToaroroBka k y1aboparopHoit padore. M3yuenne MarepuanoB J1ab0OpaTOPHOM.
MonenupoBaHue KPETICHUS IS TIAT(OPMBI.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbLHOH PadoThI 00y4aIOIIMXCS N0 JMCHHUILIMHE (MOLYJII0)

[TporpaMMoil AUCHMIUTUHBI TPETYCMOTPEHO MPOBEACHHUE JTA00PATOPHBIX 3aHATHM, MPEANOIaralonux
3aKperyieHNe W3YYeHHOTO Marepuana u (GopMmupoBaHUE y 0O0YJArOMIUXCS HEOOXOAMMBIX 3HAHWUW, YMEHHUH U
HaBbIKOB. Kpome TOro, BaKHEHIIMM S5TanoM H3y4eHUS IUCHUIUIMHBI SBJSIETCS CaMOCTOsATENbHas paboTa
o0yJaroImuxcs C HUCIHOJb30BAHUEM BCEX CpPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeIyOIIee:

— U3YyYEHHE TEOPETUYECKUX BOIIPOCOB IO BCEM T€MAaM JUCLUIUIMHBL

— MOJrOTOBKA K J1a00paTOPHBIM 3aHATHSIM;

— MOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYIEHTOB;

— IIOATrOTOBKA K IK3aMEHY.

3a10roM YCHEIIHOTO OCBOCHHS IHCHUIUIMHBI SIBISETCS 00s3aTeIbHOE MOCEUICHHE 3aHSITHM, TaK Kak
MPOITYCK OJHOTO (TeM OoJiee, HECKOJBKHX ) 3aHATUI MOXKET OCJIOKHHUTH OCBOCHHE Pa3/IeiioB Kypca.

[Tpuctynas K U3y4eHUIO JUCHUILTUHBIL, HEOOXOIMMO B IIEPBYIO OUepe/ib 03HAKOMUTHCS C COICPKAHUEM
PII/I, a Tak)ke METOJUYECKUMH YKa3aHUSMU 110 OPraHU3aIMK CAMOCTOSTEIbHONU PaOOTHI.

[Tpu moAroToBKe K JIaOOPaTOPHBIM 3aHATUSAM CTYJIEHTY HE0OX0IMMO:

— O3HAKOMUTHCS C COOTBETCTBYIOIIEH TEMOW 3aHATHS;

— OCMBICJIMTh KPYT U3y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

— U3Y4YUTh PEKOMEHAYEMYIO pabodeil mporpaMMoi JIuTepaTypy Mo JaHHOU TEME.

HToromM n3yuyeHus: JUCUUILIMHBI SIBISETCS BBIIIOJIHEHHE 3K3aMeHa. DopMa MpoBeICHUS 3aHIATHS MOKET
OBITh YCTHAs, MMHCBbMCHHAs W B 3JEKTpoHHOM Buac. dDopma mpoBeACHHS 3aHATHS MOXKET OBITh YCTHAas,
MUCbMEHHAsi U B AJIEKTPOHHOM BHjE. CTyNEHTHI, HE MPOIIECALIME aTTECTALUI0, JOJKHBI JIMKBUIUPOBATH
3a/I0JDKEHHOCTD B YCTAHOBJIEHHOM MOPSIIKE.

7. OueHOYHbIe MAaTEepHAJb] AJsl NMPOBEACHUS TEKYUIEr0 KOHTPOJISI yCIeBAeMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeueHb KOMIIETEHIIMH ¢ yKa3aHUEM 3TAIlOB UX (HOPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCLMITIINHBI

Kon n HaumenoBanue
Ne KoHTtpommpyemsle pa3ieinsl TUCIHUILIAHBL N Bun onenounoro
HWHJMKATOpa KOHTPOJIUPYEMOM
/1 (Momyst) cpencTaa
KOMIIETCHITUH
Kontposns  mostamHoro
BBITIOJTHEHHS
Texuomorun 3D-neuaru, OcHOBHBIE
1 OIIK-1.3, OIIK-2.2 WHIMBUTYaTbHBIX
IMOJIOKCHHS. M N
3alaHuil. Y CTHBIM Ompoc
CTYJICHTOB.
Kontpons  mostamHoro
Uctopus pa3BUTHSA POOOTOTEXHHUKH. BBIIIOJTHCHUS
2 |Bo3HUKHOBEHHE W pa3BUTHE COBPEMEHHOM OIIK-1.3, OIIK-2.2 VHIMBUTyaIbHBIX
POOOTOTEXHUKHU 3aaHuid. Y CTHBIA ONpPOC
CTYJICHTOB.
Kontpons  mostamHoro
N . . BBIIIOJIHCHUS
3nakoMcTBO ¢ Tmiatoi Arduino u cpenoii
3 OIIK-1.3, OIIK-2.2 WHIMBUTYaTbHBIX
nporpammupoBanus IDE M .
3alaHuil. Y CTHBIM ompoc
CTYJICHTOB.
Kontpons  mostamHoro
Beenenue. Texunomnorus 3D-neuatu. Mcropus BBITIOJIHEHUS
4 |3D-neuatn. OGnactu MIPUMEHEHUS OIIK-1.3, OIIK-2.2 HHINBHYaTbHBIX
Texgosiornu 3D-mreyaru 3aJlaHui. Y CTHBIM OIpPOC
CTYJICHTOB.
Bunsr KUHEMATUKH 3D-npunTEpOB. Kontpons  mostamHoro
5 |Knaccudukanus Ttexnomorud 3D mewaru. OIIK-1.3, OIIK-2.2 BBITIOIHEHUS
Marepuainst 1151 3D nievatu. WHIVUBUIYaTbHBIX




3a7aHuid. Y CTHBIM OINpOC
CTYJCHTOB.

3D ckanupoBaHue

OIIK-1.3, OIIK-2.2

KonTpoas
BBIIIOJTHEHUS
VH]IMBUTYaJIbHBIX
3a7aHuid. Y CTHBIA ONpOC
CTYJICHTOB.

IIO3TAIIHOI'O

Cnaiiceppl ansa  3D-npunrepa. Hactpoiiku
cnaiicepa mis 3D-neuatn.

OIIK-1.3, OIIK-2.2

KonTposb
BBIIIOJTHCHUS
WHIUBUTyJIbHBIX
3aJaHuid. Y CTHBIA OINpPOC
CTYACHTOB.

IIO3TAITHOTIO

[IpoOHas rmeyaTh TECTOBBIX MOICIICH.

OIIK-1.3, OIIK-2.2

Kontposns  mosramHoro
BBITTOJTHCHUS
VH]JIMBUIYaJIbHBIX
3a7aHuid. Y CTHBIA OINpOC

CTYJACHTOB.

O630p mporpamm misa 3D monenupoBaHUsS
Blender, Autodesk 3ds Max, Fusion 360

OIIK-1.3, OIIK-2.2

KonTtpons  mostamHoro
BBIIIOJTHCHUA
WHIUBUIYaJIbHBIX
3a7aHuid. Y CTHBIA OINpPOC

CTYACHTOB.

10

O6mee pemaktupoBanue 3D  moneneit.
Hacrpoiiku neuatu u s3xcnopt B STL-daiin

OIIK-1.3, OIIK-2.2

KonTtposb  mostamHoro
BBIITOJTHEHUS
VHIUBUYAJIBHBIX
3a7aHui. YCTHBIA OINpOC

CTYJICHTOB.

11

[Tnardopmbl cOBpeMeHHOM POOOTOTEXHUKH.

OIIK-1.3, OIIK-2.2

Kontpouns
BBIITOJTHEHUS
VH]IUBUYAJIbHBIX
3aZlaHui. Y CTHBIM OIPOC
CTYJICHTOB.

IIO3TAITHOI'O

12

PaGora ¢ HeckONbKMMH CBETOIMOAAMU U
OCHOBBI Pa0bOTBI C OecraeyHoll MaKeTHOM
TJIaTOMN

OIIK-1.3, OIIK-2.2

KonTpo:s
BBITIOJTHEHUS
WHINBHUIYaIbHBIX
3aaHuid. Y CTHBIA OINpPOC
CTYJICHTOB.

IIO3TAITHOI'O

13

PaGota ¢ 0OBIYHBEIM MOTOpPOM Hepe3 JapaiBep
MoTOpa

OIIK-1.3, OIIK-2.2

Kontpons
BBITTOJTHEHUS
VHIUBUTYaTIbHBIX
3aZlaHui. Y CTHBIM OIpPOC
CTYJICHTOB.

IIO3TAITHOI'O

14

PaGora ¢ cepsomoropom. Pabora ¢ maroBeim
MOTOPOM

OIIK-1.3, OIIK-2.2

KonTpo:s
BBITIOJTHEHUS
WHAMBUYaIbHBIX
3aIaHMil. Y CTHBIM OIpOC
CTYJICHTOB.

IIO3TAITHOI'O

15

Pabota co cIBUTOBBIM PETUCTPOM

OIIK-1.3, OIIK-2.2

Kontpons
BBIIOJTHEHU S
WHIUBUTYaTIbHBIX
3aJjaHui. Y CTHBIM OIpPOC
CTVYJICHTOB.

IIO3TAITHOI'O

16

Crioco0b1 ocymiecTBiieHust cBsizu Arduino u
KOMIThIOTEPA

OIIK-1.3, OIIK-2.2

Kontpons

BBITIOJTHEHUS
WHIUBUTYaTbHBIX
3aJaHuM. Y CTHBIN

IIO3TAITHOI'O




OIIPOC CTY/ICHTOB.
KonTtposne  mostamHoro
BBITIOJTHEHUS
17 |ABwxymasics mwiatdpopma Ha ocHoBe Arduino OIIK-1.3, OIIK-2.2 WHIUBUIYaTbHBIX
3aJlaHUl. YCTHBIM OIpPOC
CTYJICHTOB.
KoHtpons  moatamHoro
MonenupoBaHue U TeYaTh JOMOJHUTEIBHBIX BBLIOHCHIA
18 . OIIK-1.3, OIIK-2.2 WH/IUBUYaJIbHBIX
qacrteit 1uist miadopMel. . .
3aJJaHUl. YCTHBIA OMPOC
CTYJICHTOB.
19 |Wuas xoHTaKTHas paboTa OIIK-1.3, OIIK-2.2
20 [Ox3amen OIIK-1.3, OIIK-2.2

7.2. TunoBbIe KOHTPOJBHBIC 33JaHUSI WJIH UHBIC MaTePUAITBI TEKYIIIETO KOHTPOJIS YCIIEBAaeMOCTH, HEOOXOIUMBIC
JUTSL OIIEHKH 3HAHWH, YMEHUIN M HABBIKOB U (MJIM) OIBITAa TPO(ECCHOHAIBHOMN IESITEIbHOCTH, XapaKTePU3YIOLTUX
3TaIbl (HOPMHUPOBAHUS KOMIIETEHIIHI B IIPOIIECCE OCBOCHUS IUCIIUILIHHEI

Hns npoBepkn wuHaukatopoB kommeTeHuuit OIIK-1.3, OIIK-2.2 npaktudeckue 3aaaHus s
IPOBEJICHUS POMEKYTOYHOM aTTecTaluu pa3MelneHsl 1o aapecy DMMOC Moodle

7.3. Cucrema OLIEHHMBAaHHUS PE3yJIbTaTOB OOyuY€HHUs IO AUCLUMILIMHE (MOAYJIO) HPU MPOBENEHUU TEKYILErO

KOHTPOJIA YCIICBACMOCTH

OrneHka «OTJIMYHOY
(3auTeHO)

3HAHUSA:
- CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiaM
JUCLIUIUINHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJAIIMM 3a IIPEACIIBI
yueOHOU MPOrpaMMbl;

- TOYHOE HCIIOJIb30BAaHUE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKHA IPaMOTHOE U
JIOTUYECKH MPaBUIBHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE U INTyOOKO€ YCBOSHHE OCHOBHOM M JIONOJIHUTEIBHOM JIMTEpaTypHl,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoil Mo AUCUUILTUHE (MOAYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHUENIUAX U HAIPABIECHUSIX TUCIUILINHBI
Y 1aBaTh UM KPUTHYECKYIO OLICHKY, NCIIOJIb3Ysl HAYYHbIE JOCTHKEHUS IPYTHX
JUCIUIINH

HaBBIKU:

- BBICOKHI YpOBEHb c()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIHIA;

- BJIaJICET HaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PELIaTh CJIOKHbIE MPOOIEMBbI U
HECTaHJIapTHBIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBIMOTHEHUS
3aJaHui;

- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO NCIIOIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsATENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYMIIOBBIX 00CYKICHHUSAX, BEICOKUH YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUH




O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 AUCIHUIUIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAyYHYIO TEPMHUHOJIOTHUIO, IMHIBUCTUYECKH U JIOTMYECKH
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOsTENbHAs pad0oTa Ha MPAKTUYECKUX 3AHATUSX, YIaCTHE B IPYNIIOBbIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUU, CTUIIUCTUYECKOE U JIOTHUYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaZIceT MHCTPYMEHTaprueM yueOHON JUCIHUILTUHBI, YMEHHE €r0 HCIOIb30BaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbIII MUHUMAJILHBINA YPOBEHb CPOPMUPOBAHHOCTH 3asIBICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHHS MUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KHUHA ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTnueckue BONPOCHI U MPAKTUYECKHE 3aJaHUS A IPOBEACHUS NPOMEKYTOYHOW aTTECTalMH
oOyJaronuxcsi, He0OX0AUMbIE JJI1 OLUEHKU 3HAHWW, YMEHMH M HaBBIKOB M (MJIM) OMbITa NpOodecCHOHaTbHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHUS POMEKYTOUHON aTTeCTAIMKN 00yUJatOIIUX CS
1. [Tpenmer, 3a1a4u, OCHOBHBIC TIOHSATHUS POOOTOTEXHUKH.

. UcTopus u coBpeMeHHOE COCTOSIHIE POOOTOTEXHUKH.

. [Toxonenust pobotoB. Kiaccuduxanus po6oToB

. Tpu 3axoHa pOOOTOTEXHUKH

. laT4MKU ¥ UHTEPaKTUBHBIE CEPBOMOTOPBI.

. KanubpoBka naTunkos.

. HanmpaBiisromas u Hauasao IporpaMMsl.

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

. Texau4deckue cpecTBa COBpPEMEHHOTO IIM(PPOBOTO MPOU3BO/ICTBA.

10. OcHOBHBIE TEXHOJIOTHH ITU(DPOBOTO MTPOU3BOICTBA.

11. TlpeumymiecTBa ¥ HEIOCTATKH TEXHOJIOTUH IU(PPOBOTO MPOU3BOJICTBA.

12. TIporpammHoe o0ecrieueHre AJi aBTOMAaTU3aI|K POU3BOICTBEHHBIX IPOIECCOB.

13. IIporpammuoe obecnieuenue ais 3D-monenupoBaHusi.

14. OcHOBHBIE TEXHOJOTUH aITUTUBHOTO ITPOU3BO/ICTBA.

15. IlpoToTunupoBanue. DTanbl ¥ IPUMEHEHHE.

16. YcTpoticTtBo 1 aneMeHTsl 3D-nipuHTEpa.

17. Matepuais! g 3D-nieyatv, OCHOBHBIE CBOMCTBA M OTIUYHSL.

18. IIporpammuoe obecnieuenue s 3D-nevarw.

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

20. Kak yctpoen mukpokoHTposiep NXT BHyTpH.

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

22. CtanaapTHbIe CXeMbI COOpKH pOOOTOB.

23. Natuuku cropoHHux pupm mmst NXT.

24. KoncrpyupoBaHue poOOTOB IO MAOIOHY.

25. Uutepdetic cpeasl mporpammupoBanus po6otoB NXT.

26. [IporpamMmHBIii KO 17151 PaOOTHI CO CBETOAMOIOM.

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

28. IIporpaMMHBIN KO ISl pa0OTHI ¢ KOHTAKTHBIM JaTYUKOM OOHAPYKCHHS MPESATCTBUSI.

29. IlporpamMMHBIN KO ISl pabOThI ¢ HH(GPAKPACHBIM TaTYMKOM OJMKHEH 30HBI.

30. IMporpammuas cpeaa Lab VIEW

31. Yro Takoe BupTyanbHblit mpuodop (BII).

32. ITpumep odpopmuenus BIT B cpene Lab VIEW.

33. UnctpyMeHTanbHble TaHenu U nanutpet Lab VIEW.

34. KommnonenTs! BII.

35. Coznanue BII.

36. Penakruposanue BII.

37. Honxmrouenne NXT k Lab VIEW.

38. INocaemoBareabHOCTh 00pabOTKH HaHHBIX B Lab VIEW.

39. Tunel 1 IPOBOTHUKYU JAHHBIX.

40. BII ¢ naHHBIMHA JJOTHYECKOTO THUIIA.

41. Iuxa While.

42. lHuxn For.CnBuroBeIit peructp.
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7.4.2. llpakTrueckue 3aJaHus A7 IPOBEACHUSI IPOMEXKYTOUHOMN aTTeCTallui 00yJaoIUXCsI

1. Po6oTy 3amaercs: a) paccTosiHUEe, KOTOPOE OH JIOJDKEH MPOoeXaTh; 0)BpeMsi, 32 KOTOPOE OH JTOJDKEH 3TO
caenathb. [locne 3amycka nporpamMMbl poOOT JOMKEH MPUOBITH B KOHEYHYIO TOYKY MapIIpyTa B TOYHO 33JJaHHOE
Bpems. [Ipumep HCXOIHBIX JAHHBIX: a) MpoexaTh 2 MeTpa; 0) 3a 35 cekyH/I.

2. Hamucatp mporpammy, KOTOpasi MOACYUTHIBAET U BHIBOJUT HA JKpPaH KOIUYECTBO «KOPOTKHX» U
«UTMHHBIX» HaKaTHH Ha naTyuk kacaHus. [losicaenue. [ yero MoXeT MOHAI00UTHCS OTINYATh «KOPOTKUE
U «ITUHHBIe» HAXKaThs Ha KHONIKY? Hampumep, Ha copeBHOBaHUAX Bbl MOXeTe Ha CTapTe JaTh, TAKUM 00pazoM,
poOOTY YCIOBHYIO KOMaHAY (€Clid 3amperieH BbIOOP MPOU3BOJBHON MPOTPaMMBbl), BPOJE, «IIPHUACPKUBANCS
TIeBOM (TTpaBoOi) CTEHKH JTAOUPUHTAY.

3. «KouTponb 3acTpeBaHus». He wucmonb3ys gaTYMKWA KacaHUs, CBeTa / I[BeTa W JaJbHOMEDHI,
OTIPEAETUTh, YTO POOOT MPH IBHIKEHUH YIIEPCs B MPETSITCTBUE U 3aCTPSLIL.



4. CocraBbTe TIporpammy i po0oTa, KOTOpast MO3BOJIMT TUIABHO Pa3TOHATH €ro U 3aMeuiATh. Ciemyer
YUUTHIBaTh, YTO B MOMEHT pa3roHa poOOT JOJKEH COXPaHSATh BO3MOXKHOCTH OINpOca JAaTYMKOB, T.€. 3ajJaya
IJIABHOT'O CTApTa-OCTAHOBA - HE MOHOIIOJIbHASL.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPY HATUIUHN )
KypcoBsie mpoekThI (paboThl) Y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

7.5. MeTtoau4ecKue MaTepualibl, OMPEISSIONIe MPOIeAyphl OIICHUBAHUS 3HAHWM, YMEHUH, HABBIKOB U (MJIN)
OTIBITa MPOPECCHOHANTBHOMN EATEeILHOCTH, XapaKTePU3YIOIIUE 3TaNbl ((OPMUPOBAHUS KOMIICTCHIIAN
[Iponienypa mnpoBeneHUs MPOMEKYTOUHOW aTTECTAIlMd W TEKYIIETO KOHTPOJS YCIEBAEMOCTH
periiaMeHTUPYETCS JIOKAIbHBIM HOPMATHUBHBIM aKTOM, OMPEACIISIONINM MOPSI0K OpraHU3alii U MPOBEACHUS
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOUHON aTTECTAIMN 00YyJaroIuXCsl.
[Tpouienypa oneHWBaHUS (QOPMHUPOBAHUS KOMIICTCHIIMH TPU TPOBEACHUU TEKYIIEro KOHTPOIIS
npuBeAcHa B 1. 7.2.
TunoBble KOHTPOJIBHBIC 3aIAHUS WM UHBIE MAaTEPHAIIbl TEKYIIETO KOHTPOJIS MPUBEICHHI B 1. 7.3.
[TpomexxyTodHasi aTTecTalus 1Mo JTUCHUUILIMHE MPOBOAMUTCS B opMe dKk3aMeHa. B sk3aMeHalMOHHBIN
OWJIET BKIIIOUEHO JIBA TEOPETUYECKUX BOMPOCA M TMPAKTHUECKOE 3aJaHUE, COOTBETCTBYIOIIUE COJEPIKAHUIO
(bopMUpYEMBIX KOMIETSHIIHIA.
DK3aMeH MPOBOJIUTCS B YCTHOM (opme.

7.6. Kputepun onieHuBaHusi cOOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEJACHUH MPOMEKYTOYHOM aTTECTALUN

Kpurepun
OLICHUBAHMS

YDOBCHB OCBOCHU M OLICHKA

Onenka Onenka
«HEYIOBJICTBOPUTENH | «ya0BIeTBOpUTENbH | OneHka «xopomo» | OneHka «OTIMYHO»
HO» o»
«HE 3a4TEHO» «3aYTEHO»
VYpoBeHb OCBOEHUSI | YpOBEHb OCBOEHHUS | YPOBEHb OCBOCHMS | YPOBEHb OCBOECHUS
KOMIIETEHIIUH KOMIIETEHIIH KOMIIETECHIIH KOMITETEHITHH
«HEIOCTATOYHBIN. «TIOPOTOBBII. «IIPOABUHYTBII. «BBICOKHI».
Kommereniun He Kommerennun Kommerenun Kommerenun
c(OPMHPOBAHBI. c(OPMHPOBAHBI. c(OpPMHPOBAHBI. c(OpMHUPOBAHBI.
3naHus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHMS OOIIMpPHBIE, 3HaHu
YMEHUS M HaBBIKHM He | 0a30BbIE CTPYKTYpPHI | CHCTEMHBIE. YMEHUS | apryMEeHTUPOBaHHBIE,

chopMupOBaHBI

3HaHUU. Y MEHUs

(GbparMeHTapHbI U
HOCST
PENPONYKTUBHBIN
XapakTep.

JleMoHCTpHpYyeTCs

HU3KHUU YPOBEHb

CaMOCTOATEIBHOCTH
IIPaKTUYECKOT O
HaBBIKA.

HOCAT
pPENpPOAYKTUBHBIN
Xapaxrep,
MPUMEHSFOTCS K
PELIEHNIO TUIIOBBIX
3aJ1aHHMN.
JleMoHCcTpUpyeTCs
JOCTAaTOYHBIN
YPOBEHb
CaMOCTOATEIBHOCTH
YCTOMYUBOTO
MPAKTUYECKOTO
HAaBBIKA.

BCECTOPOHHHE. Y MEHHUS
YCIIEITHO TPUMEHSIOTCS
K PELIEHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPUYECKUX 3aIaHUMH.
JemoHCcTpUpyeTCs
BBICOKHI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOIO HAaBbIKA




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro Marepuana.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh

UcnreiTeiBaeT

bes 3aTpynHenunit

METOIUKY 3aTPyAHECHUS 110 BBIOMpaeT
BBINOJIHEHUS 3a/1aHUi. | BBIOOPY METOAUKH CTaHapPTHYIO
Jomyckaet rpyobie BBIIIOJIHCHUS METOIUKY

OLIMOKH IIpU 3alaHuM. BBITIOJTHEHUS
BBITIOJIHEHUH 3aJiaHuid, | Jlomyckaer ommoku 3aJ1aHUMN.

HapylLIaloIIKue JOTHKY
peleHus 3a1a4.
JlenaeT HEKOPPEKTHbBIE

IIPY BBIIIOJIHEHUU
3a/1aHN, HApYyLLICHUS
JIOTUKH PEIICHUs

JlomyckaeT omuoKku
MIPU BBINOJIHEHUU
3aJIaHni, HE

BBIBOJIBI. 3aja4. HapyIaroIme
BJIaJICHUE He moxxet 060cHOBaTH HcnbiThIBACT JIOTUKY PEIICHHUS
HaBBIKAMU AITOPUTM 3aTPYAHCHHS C 3a1a4
BBITIOJTHEHUS 3a1aHuid. | opMynupoBanueM | Jlemaer KOppeKTHbBIE
KOPPEKTHBIX BBIBOJBI 10
BBIBOJIOB. pe3yiabTaTam
HcnpIThIBaET pEIICHUS 3a1a4u.
sarpynHeHus mpu | OGOCHOBBIBAET X0/
000CHOBAHHUH penieHus 3a1a4 6e3
anropuTMa 3aTpyHECHUM.
BBIIOJIHEHUS
3aJIaHH.

[Ipumenser
TEOPETHUUECKUE 3HAHUS
JUIS1 BBIOOpa METOTUKH
BBIIOJTHEHUS 3aJJaHUI.
He nomyckaet omm6ox

IIPH BBITIOTHEHUH
3aJaHUN.
CaMOCTOSTEIIEHO
aHATM3UPYET
pe3yIbTaThI
BBIIIOJTHEHUS 3aJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
penieHus 3aaad.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yibrataM oOydeHus (3HAHUS, YMEHUS, BIIAJICHIC HABBIKAMU ).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe

ot 4,5 1o 5,0.

OHeHKa ((XOpOI_HO))/«Sa‘ITeHO» BBICTABJIACTCA, CCIIN CPEAHCC apI/I(i)MeTI/I‘leCKoe HaxXoauTCA B MHTCPBAJIC

ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.
OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYeCKOe H MaTepUATbHO-TEXHUUYecKoe ofecneyeHue U CIHUIINHBI (MOLYJIsl)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Ne
n/m

ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
yue0HO-METOINYECKO JTUTEepaTyPhl

KomngectBo
AK3EMILIIPOB/3IIEKTP
OHHBIH agpec DbC

OcHoBHAasl JJuTEpaTYpa

Mocksa: JIMK Ilpecc, 2020

Bboposckuit A. C., lpeitnep M. IO., IIporpaMMupoBanne MUKpOKOHTpOJLIEpA OBC
Arduino B uHGMOPMAIMOHHO-YIPABIAIOIIKUX  cucTteMax,  OpeHOypr:
OpeHOyprekuii rocynapcTBeHHbl yHuBepeutet, ObC ACB, 2017
BasnieroB B. A., A1uTUBHbBIE TEXHOJIOTUHU (COCTOSIHUE U NMEPCIEKTUBBI), CaHKT- 9BC
IleTepOypr: Yuusepcuter MTMO, 2015

JIOMOJHUTEILHAS JUTEPATYPA
[Terun B. A., Co3nanue ymuoro goma Ha 6a3e Arduino, Mocksa: JIMK TIlpecc, 3BC
2018
IMetun B. B., bunskosckuii A. A., Ilpaktuueckas sHiukioneaus Arduino, 9BbC




2014

Co6onesckuii A. C., lllapumoBa 3. ®., O6pa3oBaTenbHasi poOOTOTEXHHKA,
1 [YensOunck: YensOUHCKHUI TOCYIapCTBCHHBII MEIArOTMYSCKUIl YHUBEPCHUTET,

op.ru/31915.html

http://www.iprbooksh

OOyuaromuecs u3 yrciia HHBAIUA0B ¥yl ¢ OB3 o0ecrnieunBaroTCs MeYaTHBIMU | (HJTH ) DJIEKTPOHHBIMHU
o0pa3oBaTebHBIMU pecypcamMu B popMax, alaliTHPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbSL.

8.2. Ilepedenp pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHEeT», HeOOXOIUMBIX IS

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «IHTEpHET»

DIIEKTPOHHBIN ajpec 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. [lepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DNEeKTPOHHBIN agpec pecypea

DJIEKTPOHHO-OMOIMOTEUHAs cucTeMa n3narenbcera ""Jlanp"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uanarenscrsa "FOPAUT"

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

DJIeKTpOHHO-0MOIMOTEUHAs cucTema usnareiapcTa " IPRbooks"

http://www.iprbookshop.ru/

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

Hayunas snekrponnas 6ubnuoteka eELIBRARY.RU

Hayunas 3JIEKTPOHHAs
oudmoreka eLIBRARY.RU

8.4. Hepequb I/IH(i)OpMaI_[I/IOHHBIX TCXHOHOFHﬁ, HCIIOJIB3YECMbIX IIpH OCYILICCTBIICHUU O6p8.30BaTeJ'ILHOFO
nmponecca 1noO AWCHUILUIMHE, BKIIIO4Yasd MNCPCHYCHL JIMOCH3UMOHHOI'O U CBO6OI[HO pacrnpocTpaniacMoro

MporpaMmMHOIo obecrieueHus

HaumenoBaunue

Crnioco6 pacripocTpaneHus
(JIMIIEH3MOHHOE WJIM  CBOOOJIHO
pacIpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horoop Ne 132009689201 ot
18.12.2020r IIporpamMHBIe
npoaykTsl MaiikpocodT, norosop Ne
132009689201 ot 18.12.2020 ¢ AO
"CorJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Horosop Ne 132009689201 ot
18.12.2020r IIporpamMHBIe
npoaykTsl MaiikpocodT, 1orosop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Visual Studio 2017

Horoop Ne 132009689201 ot
18.12.2020r [IporpammHBIE
npoaykTel MaiikpocodT, moroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Autodesk 3Ds Max Design 2019/2020

ITrceMO 0 BO3MOKHOCTH O€CIUIaTHOM
3arpy3Ku o0pa3oBaTeNbHbBIX
JUICH3UN  MOJHO(QYHKITMOHATBLHBIX
BEpCU MPOrpaMMHBIX IPOJYKTOB
Autodesk ot 15.05.2012

Autodesk Revit 2019/2020

II1cebMO 0 BO3MOYXKHOCTHU 6CCHJIaTHOI71
3arpy3Ku 00pa3oBaTebHBIX
JHMLEH3UH  MOTHO(YHKIIMOHAIBHBIX
BEpCUIl MPOrpaMMHBIX IPOJYKTOB
Autodesk ot 15.05.2012

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
CaenieHust 00 OCHAEHHOCTH Y4EOHBIX ayIMTOPUIN U MOMEHICHUH [l CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
IUIsl CAMOCTOSITENIbHON paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpeAcTBaMu O0Y4eHUs

47. IlomereHus A5 CaMOCTOSITENIbHOM pabOThI

[Tomernenue i1t CaMOCTOSTENIBHON PaOOThI (UM TAIBHBIN
3ai oubmmoteku, aya. 217): I11IK-23 mr., B T.4. 1 mr.- [IK
ot gun ¢ OB3  (cuctemHBIi  OJIOK, MOHHUTOD,
KJIaBUATypa, MBIIIb) C TMOAKIIOYECHHEM K CETH
«HTEepHET» U ObecreueHueM JI0CTyna B DJIEKTPOHHYIO
nHpopmannoHHo-00pa3oBarenbHy0 cpeay CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

47. KomnboTepHbIH Ki1ace

Pa6ouue mecra ¢ [1K (cTon KOMIbIOTEpHBIN, CUCTEMHBIN
OJIOK, MOHHUTOp, KJIaBHATypa, MBIIIb), CTONI pabouuid,
noakioueHue kK kommbioTepHoit cetu  CIIGIACY,
BbIXO B Internet.

47. VY4yeOHBIE ayAUTOPHUH IIPOBEEHUS
NPaKTUIECKUX 3aHATHH, KypCOBOTO
IPOEKTUPOBAHUS (BBIMOJIHEHUSI KYpCOBBIX pabdoT),
TPYNIIOBBIX W WHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYILLETr0 KOHTPOJIS ¥ TPOMEXKYTOUHOM aTTecTaluu

JUIA

VYyeOHass ayauTopusi A NPOBENCHUS MPAKTUYECKUX
3aHATHHA, KypCOBOTO TNPOEKTUPOBAHUS (BBINOIHEHUS
KYpPCOBbIX paboT), TpYIIOBBIX W HWHAMBHUAYaJIbHBIX
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJISI U MPOMEKYTOYHON
aTTecTanuu KOMILJIEKT MYJBTUMEAUNHOTO
000py0BaHUs (mepcoHaNBHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA MPOEKTOP, IKpaH, ayJuo-CUCTEMA),
JI0CKa MapkepHasi Oernast sMaineBas, KOMIUIEKT y4eOHOMH
MeOenu, TOIKIIOYEHHE K  KOMIIBIOTEPHOM  CceTu
CII6I'ACY, Bbixon B HTeEpHET.

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieuanbHbIe YCIOBUS JUIsl IOJTy4YeHHUs] 00pa3oBaHMsI B
COOTBETCTBUM C TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JTOKYMEHTOB.
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