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1.  OBLIUE CBEAEHUS

Yyebuas AUCHOUIIJINHA «CHcTeMBI TEXHUYECKOT'O 3pCHU» U3YydaCTCA B IIATOM CEMECTPC. KprOBafl
paboTta — He MpeTyCMOTpEHa.

1.1. dopMa MpOMEKYTOUHOU aTTECTALNH:

3ayeT C OIEHKOH

1.2. MecTto yuebHoit quctuuminabl B cTpykType OITOIT

VYueOnass nucuuniauHa «CHCTEMBl TEXHUYECKOTO 3PEHHS» OTHOCUTCS K YacTH MPOTPaMMBI,
dbopMupyeMol y9acCTHUKaM# 00pa30BaTeIbHBIX OTHOIIICHHH.

OcCHOBOM 1711 OCBOGHHS IUCHUIUIUHBI SBISIIOTCS PE3YJIbTaThl OOYyUEHHS MO MPEAIICCTBYIONUM
JUCIUTUIAHAM

- TeopeTudeckue OCHOBBI MOJTYIIPOBOAHIUKOBOM JIEKTPOHUKH;
- OCHOBBI 2JIEKTPOTEXHUKH U DJIEKTPOHUKHU;

- DJIEeMEHTBI IPUBOJHON TEXHUKH;

- Pa3zpaboTka rpaduieckoro moip30BaTeILCKOro HHTEpGeiica;
- ABTOMaTI/I3I/Ip0BaHHbI€ HU3MCPUTCIIBHBIC CUCTCMBI;

- ONEMEHTHI U CTPYKTYPbl MUKPOIIPOLIECCOPHBIX CUCTEM;

- MukponpoIeccopHbie CHCTEMBI YIIPABICHUS;

- CucreMbl YUCIOBOTO MPOTPAMMHOTO YIIPABICHUS;

- IIporpammupoBaHu€ Ha A3bIKaX BBICOKOTO YPOBHS;

- AnropuTMH3anNs U CKPUITOBBIE SA3BIKH IPOTPAMMHUPOBAHHSL.

PesynpraThl 00y4yeHHs MO Y4eOHOH IUCHMIUIMHE, HCIOJB3YIOTCS MPH H3YyYECHUH CIIEIyIOIUX
JUCLMIUINH:

- DneMeHTbI HH(PPOBOI BHIUUCIUTEIHHON TEXHHUKH;

- [IpoexTupoBaHNE NHTEUIEKTYAJIbHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM;

- HNHuTerprpoBaHHbIE aBTOMATU3UPOBAHHBIE CHCTEMBI YIIPABIICHHUS;

- SCADA-cucTeMBI;

- MammHHOoe 00yueHue;

- [IporpamMmMupoBaHue JOrHUYECKUX KOHTPOJIEPOB;

- CucreMbl IPOrpaMMHO-JIOTHYECKOT0 YIIPABICHUS;

- [IporpamMmMupoBaHrE€ MUKPOKOHTPOJUIEPOB;

- [IporpamMMHbIE pelIeHUs 1J1 BCTPAauBAEMBbIX YCTPOKCTB;

- HelipoceTeBble TEXHOIOTUU U UCKYCCTBEHHBIM HHTEJUIEKT B 337a4ax yIPaBICHHUS;

- [IpeAMKTHUBHOE yIIpaBICHNE B aBTOMATH3UPOBAHHBIX CUCTEMAX.
PesynbraThl OCBOCHHS y4YeOHOW JMCUMIUIMHBI B JaJbHEWIIEM OYIyT WCIIOIb30BaHbl IPU
IIPOXOXKJICHUHM TPOU3BOJACTBEHHOW IMPAKTUKH M BBIMOJIHCHUU BBITYCKHOW KBaJTU(UKAIMOHHOU
paboTHI.



2. HOEJIN U IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA I1O

JUCHUTIJIMHE

HGHﬂMI/I OCBOCHUA TUCIHHUIIITNHBI «CHcTeMBI TEXHUYECKOTO 3PpCHUA ABIACTCA:

dopMUpOBaHUE Yy CTYIEHTOB KOMILIEKCAa 3HAHWM, YMEHUU M HAaBBIKOB B 00JIACTH MPUMEHEHUS

COBPEMEHHBIX METOJIOB OOpaOOTKM W aHajdu3a HW300paXKeHWW M TIOCTPOCHHS MPOTrPAMMHBIX

KOMIUIEKCOB M CHCTEM HHTEIIEKTYaIbHOI 00paboTKH Mu(PpOBOii rpaduKH.

PesynpraTomM oOy4deHHs 1o y4eOHOW AMCIUIUIMHE SBISETCS OCBOGHHE CTYICHTAMU OCHOBHBIX
HaNpaBICHUN Pa3BUTHUS NMPUKIIAIHBIX UCCIEAOBaHUHI B 001acTu nudpoBoii 00paboTKu UPPOBBIX

M300pakeHUH; N3y4eHNE METOIOB TIOMCKA OCOOBIX TOUEK Ha M300paKECHUSX; N3yUYeHUE OCHOBHBIX

MPOrpaMMHBIX OMONHMOTEK HH(PPOBOM 00paOOTKM H300paKCHHI; OCBOCHHE METOJOB PEIICHUS

MPAKTUYECKUX 3aJad LUPPOBOM 00pabOTKH H300paKeHUH.

dopmupyeMble KOMIETEHLHH,

HHAUKATOPBI AOCTHIKCHU A KOMHeTeHHHﬁ, COOTHECEHHBIC C IIAaHUPYEMBIMHU pE3yJIbTaTaMU O6yLICHI/IH

MO JUCIHUIIIINHE!

Kox u HauMeHoBaHue

Koa 1 HamMeHOBaHHe

I[InanupyemMble pe3yabTaTbl 00y4eHUs!

CriocobeH mpoBOIUTH
IIPOEKTHBIE palboTHl,
pa3pabaTsiBaTh
JOKYMEHTAIUIO Ha
MH()OPMAITHOHHYIO U

Pa3paboTka, TecTupoBaHue,
OTJNIaJKa, OLICHKA KauecTBa U
Mo (DUKAITHS alllIapaTHOTO |
MPOrPaMMHOT0 O0ecreYeHus
ABTOMATHU3UPOBAHHON CHCTEMBI

HHANKATOPA
KOMIIETeHIUU N0 TUCIHUILTHHE
AOCTH:KEHHS] KOMIETEeHIUU
IK-2 UA-TIK-2.5 - CrtocoOeH MpOBOAUTE MTPOCKTHBIE

paboThl, pa3pabaThiBaTh JOKYMEHTAIIUIO
Ha HH)OPMAIMOHHYIO U
ABTOMATH3HPOBAHHYIO CHCTEMY C
MPUMEHEHUEM ONTHYECKUX YCTPOHCTB; -
Crioco0eH pa3pabaTeBaTh U MPOBOIUTH

ABTOMATHSHPOBAHHYIO TECTUPOBAHUE, OTIAJIKY, OIEHKY KauecTBa,

cucreMy 3aHUMATHCSI MOAU(UKALMEN anmapaTHOTO
Y TIPOTPAaMMHOTO 00€CITeUCHUS
ABTOMATU3UPOBAHHON CHCTEMBI
TEXHIYECKOTO 3PECHHUS

[1K-3 NA-TIK-3.1 - CriocobeH pa3pabaTsIBaTh

CrocobeH pazpabareBate | QopMmynupoBaHue menel, 3a1ad | CHeNUaIn3upPOBAHHOE IPOTPAMMHOE

CHeIUaTU3UPOBAHHOE U YHKIIMOHAIBHEIX TpeOoBanmii | 0OecreueHre A1 HHTEIIEKTyalbHbIX,

MIPOTPaMMHOC K IIPOTPaMMHOMY O0€cIiedeHnio | MH(QOPMALMOHHBIX U

oOecrieueHue g WHTEIIEKTYaIbHBIX, ABTOMAaTHU3UPOBAHHBIX CHUCTEM

HUHTEJUIEKTYaIbHBIX, MH()OPMAIIMOHHBIX H TEXHUYCCKOTO 3PCHMS,

WHPOPMAITMIOHHBIX U ABTOMATHU3UPOBAHHEIX CHCTEM - Cnoco6eH (opMyIupoBaTh 1ENH,

ABTOMATU3UPOBAHHBIX 3a/1aud ¥ (PyHKIIMOHAIBHBIE TPEOOBAHUS K

CUCTEM MIPOrpaMMHOMY OOECTIEUCHHIO

MHTEJJIEKTYaIbHBIX, HTHPOPMAIIMOHHBIX U
aBTOMATHU3UPOBAHHBIX CUCTEM
TEXHUYECKOIr0 3pEHHUS




NA-TIK-3.2 - BrmmomnHser pa3paboTKy mporpamm uis
Pa3zpaboTka mporpamm st UHGOPMAITMOHHBIX U

MH()OPMAIMOHHBIX ABTOMAaTH3MPOBAHHBIX CUCTEM Ha
ABTOMATH3HPOBAHHBIX CUCTEM CHEIHATM3UPOBAHHBIX SI3BIKAX

Ha CTIeNHaTU3NPOBAHHBIX MIPOrpaMMHUPOBAHUS JUI CHCTEM

SI3BIKaX MPOTPaMMHUPOBAHUS TEXHUYECKOTO 3PEHHS

3. CTPYKTYPA U COJAEPKAHUE YUEBHOU JUCIHUTIIJIMHBI
OOmast TpyA0EMKOCTh Y4eOHOW TUCITUIUINHEI 110 Y4eOHOMY TUTaHY COCTaBIISET:

110 OYHO# opMe 00yUeHUs — 4 3.e. 128 qac.
CtpykTypa yueOHOM JUCIUILITUHBI 17151 00YUYaIOIIUXCS 10 BUAAM 3aHATUM
CTpyKTYypa 1 00'beM U CIUILTHHbI
’§ KonTakTHasi aynuropHasi padora, | CamocTosiTeibHasi padoTa
g gac 00y4amoIIerocsi, 4ac
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3.1. CrpykTypa yueOHON TUCUUIUIMHBI AJ1s1 00yYarOIIMUXCS 10 pa3esiaM U TeMaM TUCHUIIIMHBL: (OuHas popma oOydeHHs])
Ilnanupyemsbie Buabl yueOHOM padoThl &

(koHTpOIHpYeMbIe) KonTakTHas padoTa E B
Pe3yILTATHI 2 g S 2 S . HbI U (l)(lprl KOHTPOJIbHBIX
OCBOCHMS: = £ § i g E ; E ?: MepONpPUATHIA, oﬁecnetﬂinaloume mno

KO/(bI) HanmeHnoBaHue pa3ieJioB, TeMm; Gpopma(bl) E E & e = § % g 8 COBOKYITHOCTH TEKYIIIUH KOHTPOJIb
hopMupyemoii(bIx) MPOMEKYTOYHOM aTTeCTALHHU 2 g E § = E e § L§ ycneBaeMoCTH;
v =]

KoMneTeHuuu (i) u = é. = S \§ g = o= (opMBI IPOMEKYTOYHOTO KOHTPOISI
HHIHKATOPOB ° Se | Z8 ycneBaeMocTH
MOCTHIKEHHUS
KOMIIeTeH U i

1IeCTOi cemecTp

[IK-2: UJO-TIIK- | Tema 1. BBemenne B cHCTeMbI TEXHHYECKOTO 3PeHUS 2 12

2.5 TIK-3: [lonsATHA CHCTEM TEXHUYECKOTO, MAIIMHHOTO M KOMITBIOTEPHOTO 2 2 @opMBI TEKyIIEro KOHTPOJIS IO

I/Iﬂ‘HK‘Sl 3pEeHUs pasaeiny I:

WJI-TIK-3.2 Crpyxkrypa tunuuHoit CT3. Knaccudukamus CT3. 2 -3amuTa 1ab0paTOPHBIX/IPAKTHYECKUX

Bunsr anroputmoB 00paboTku 3puTensHol nHpopmanun B CT3. pabor
O060011IeHHBIH anropuT™M 00padOTKH 3pUTEIHHON HHPOPMAIIUU 2 4

MK-2: Tema 2. llngpoBoe n3odpaxkenne 10 4 22 @opMBI TEKYIIEro KOHTPOJIA IO

W-TIK-2.5 K- | Merons! u anmnapaTHbIE CPEJICTBA PETUCTPAllUN U BBOJA 2 2 paszeny II:

3: M300paXeHUH B MaMATh KOMITbIOTepa. KaMephsl TeXHUYECKOro -3amuTa 1a60paTOPHBIX/IPAKTUYECKIX

HH‘HK'3 1 3pEHMUSL. pa6OT

WJI-TIK-3.2 [IpuHIHIIBI KOAUPOBaHUS U300paKEHUH. 2 2 -ycTHOE cobecenoBaHMe

MeTtosl 1 popMaThl T XpaHEHUS H300paKEHUH. 2 2
[IpuHUIHTEI CXaTHs M300paxeHnit Oe3 OTePh U C MOTEPSIMHU. 2 2
KoanpoBanue 11BeTHBIX H300paKeHUH. 2 2
Raspberry Pi n apxurextypa Unix cucrem. 3HakomcTBO ¢ Python 1 4
Coznanue nipoekta ¢ OpenCV. 3arpy3ka U BU3yanu3aius 1 4

HU300paKeHUS




JocTyn x JaHHBIM N300payKeHNS, BBIYHMCICHHE KOJTMIECTBA
NuUKceed 3a1aHHoro npera OyHKIMY PUCOBAHUS U COXPAaHEHUS

I1K-2:
UJI-TIK-2.5

Tema 3. Ba3zoBble aJITOpUTMBbI 00pPaGOTKH UPPOBLIX
U300 paxeHuit

12

36

@OopMBbI TEKYLLET0 KOHTPOJIA IO
pazaeny III:

T1K-3:
W-TIK-3.1
W-TIK-3.2

[IpenBapurenpHas 00padoTka n300paxenus. 3amaun MUGPOBOU
00pabotku m3o0paxkeHus. [leppuanas oO6padboTka n300paskeHUH
C TIOMOIIIBIO THCTOTPaMM. AJITOPUTMBI JTHHEHHOH 00pabOTKH
nzo0paxennii. JInnelinas punbTpanus. Y najeHue myma.

AnropuTMBI aHaNM3a OMHAPHBIX N300pakeHwuii. [lomyuenue
OuHapHBIX n300pakeHu. Jlornyeckue omnepanuu.

Mopcl)onomquKHe ornepamnuu. Brruncienue ckenera o0aacTu.

Onepariu Hag nudpossM n300pakenuem. Oneparopsl Cobernst

n Jlanmaca Cermenranus n3o0paxenuil. Jlerekrop kpaeB Kennu.

[IpeobpaszoBanne Xada u Pagona. MuaTerpansHoe n300pakeHue.
Haxoxnenue KOHTYpOB U Ofepali ¢ HUMH.
ANTOpUTM KJacTepu3aluu k-means

AnropuT™Mbl 0OHApyKeHHSI 0COOBIX TOYEK Ha M300paXKEHUU.
[Ipumenenne ocoObix ToUeK. Teopust 0coObIX TOUEK. JleTeKTOpHI
ocobenHocTel. Onncanue ocobenHocreil. Ilonck cooTBeTCTBHIA.

MeTtonel oOHapykeHUs 00BEKTOB Ha M300pakeHUU. JleTekTop
Viola-Jones. Boosting Jlerextop Dalal-Triggs. Jluneiinas SVM

[Ipumenerne Mopdonorndeckux (GpuIbTpoB

Omnepanuu Hax DUGPOBBIM N300pakeHHeM Brinenenue kpaeB Ha
n3o6pakennn. O0HapyxeHne npsameix. OOHapyx)eHne
OKpY>KHOCTEHN

Mertonsr oOHapykeHUsT 00BEKTOB Ha n300pakeHuu. [lonck mui
Ha U300pakeHUH. JleTeKTop meniexo108

O6paboTka BHIEONOCIEA0BaTENbHOCTEI Brruncinenne
ONTHYECKOro moroka. TpaccupoBka meromom Mean -Shift.
TpexuHT 00BEKTOB

- 3amuTa 1a60paTOPHBIX padoT
- 3amuTa pacueTHO-TpaduuecKoi paboThI

T1K-2:

Tema 4. HeiipoceTreBble MeTObl 00pa0OTKH M300paKeHMIt

12




NA-TIK-2.5 TIK- | UU u meitpornsie cetn (HC). 3amaun, penraeMeie anmapaTtom 4 4 DOopMBI TEKYIIETO KOHTPOJIA IO
3: HC. Cseprounsie HC. I'my6unnsie mogenn HC. GPU. pazmeny 1V:
UJI-TIK-3.1 Ipumenenue mMozerneir DNN st 3a1a4 TEXHHYECKOTO 3pEHUS 4 - 3amura J1a60paTOPHBIX/TIPAKTHYECKHX
WJI-TIK-3.2 dopMHupOBaHUE TEXHUYECKOTO 3aIaHUs Ha pa3paboTKy 4 pabor
poboTtorexHndeckoro ycrpoiicrea ¢ CT3
3aueT ¢ OLleHKOU TECTUPOBAHUE
HUTOI'O 3a Bech mepuona 34 16 78




3.2. Kpatkoe conepxanue yueOHOM AUCIUILTUHBI

HaumeHnoBaHue pa3jesia u
TeMbl JUCLHMILIMHbI

Ne CoaepxxaHue pa3jeia (TeMbl)

Paznea I

Tema 1 BBenenue B cucTeMbl Hasnauenue cuctem texamaeckoro 3perus(CT3).3amaun,
TEXHUYIECKOTO 3PCHHUS pemaemMele ocpeactsoM CT3 Ilonsitust cucrem
TEXHUYECKOr0, MAIIMHHOTO ¥ KOMIBIOTEPHOTO 3PEHUS
Crpykrypa tunuanoit CT3. Kimaccudukarnus CT3.
TpeboBanus, npeapssisiembie CT3. Buabl anroputMoB
00pabotku 3purensHoOi nHbopMaruu B CT3. O600meHHbII
ITOpUTM 00pabOTKH 3pUTENBHON HHPOPMAIIUU

Pazgea 11

Tema 2 Hudposoe uzobpakeHne MeTto/p! U anmapaTHBIE CPEICTBA PETUCTPALIMK U BBOJA
N300paKeHUH B aMATh KOMIIbIoTepa. Kameprl TeXHUYeCcKOro
3perus. Ctepeokamepsl

[TpuHIMTIBI KOANPOBaHUA N300paxkeHnH. MeToabl u (hopMaTel
IU1sl XpaHeHus: n3o0paxxeHui. [IpuHIMIBI CoKaTHS
n300pakeHnit 6e3 moteph U ¢ notepsimu. Konuposanue
LBETHBIX n300pakeHnii. Teopus nisera. KBantoBanue msera.
[[BeToBBIE TPOCTPAHCTBA U CTAHAAPTHI LBETOBOTO
xomupoBanus (cucremsl RGB, CMYK, HSB)

Pazpean 111

Tema 3 BazoBble anropuTmbl [IpenBapurenbHas 00paboTka M300paXxkeHUs. 3anaqn
06paboTku LHU(POBHIX nudposoit 00paboTku u3zobpaxkeHus. Ileppuynas oOpaboTka
M300paKeHHUIA N300paKEHNUH C TOMOIIBIO TUCTOIPAMM. AJITOPHTMEI
JTMHEWHOI 00paboTKn n300paxeHuil. JInneitHas GuapTpamus.

VY nanenue nmryma. Henuneinas ¢puiasTparus.

AnTopuTMBI aHAIN3a OMHAPHBIX N300pakeHni. [lomyuenne
OnHapHBIX n300pakeHUH. Jlornyeckue omnepanuy.
Mopdonorndeckue onepannu. Beraucnenne ckenera obmacTy.

[IpeobpazoBanme paccTOSHUS

Omnepanun Haa DUPPOBBIM H300paskeHneM. OnepaTopsbl
Cobens u Jlautaca CermenTanust uzo0paxenuid. Jlerexrop
kpaeB Kennu. I[IpeobpasoBanne Xada u Pagona.
WurerpansHoe nzobpaxenne. HaxoxneHue KOHTYPOB U
ollepanyy C HUIMU. AJITOPUTM KJlacTepu3anuu k-means

Pazngea IV

Tema 4 HelipocereBbie MeTOBI WU n neiiponnsie cetn (HC). 3amaun, penraeMsle amnmaparom
00paboTKu M300paKeHUH HC. Cseprounsie HC. I'myounnsie mogenu HC. GPU.

3.3. Opranu3anus caMoCTOSATEIbHON paboThl 00yUaIOIINXCS

CaMocrostensHas paboTa cTyieHTa — o0s3arenbHas 4acTh 00pa30BaTEIHLHOTO IMPOIIEecca,
HaIpaBJICHHAs Ha Pa3BUTHE TOTOBHOCTH K MPOPECCHOHAIEHOMY M IMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOSKTUPOBAHUE TATBHEHIIIEr0 00pPa30BaTeIbHOT0 MapUIPyTa M MPOPECCUOHATBHOM Kapbhephl.

CamocTosTenbHas pabota 00yJaronmxcs M0 TUCIUIUTMHE OPraHU30BaHa KaK COBOKYITHOCTb
ayJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH ¥ pabOT, 00ECHEUYMBAIONMX YCIEIIHOE OCBOCHHE
JMCIUTLITMHBL.



AyIuTOpHasE caMOCTOsITeNIbHAsT paboTa OOydYaroUMXCs 1O JMCIMILIMHE BBIMOIHICTCS Ha
YYEOHBIX 3aHITHUAX TMOJl PYKOBOJCTBOM TIpENOJAaBaTelisi M IO €ro 3aJaHui. AyauTopHas
camMocCTosATeIbHas paboTa 00yJaroIIMXCsl BXOJUT B 00IIHiT 00beM BpeMEHH, OTBEACHHOTO YUeOHbBIM
IJJAHOM Ha ayIUTOPHYIO paboTy, U periaMeHTHPYeTCS paciiCaHueM YUeOHBIX 3aHITHH.

BreaymutopHas camocrosiTenpHas paboTta oOydarommxcss — IUlaHUpyemas yudeOHas,
HayJIHOUCCIICIOBATEIIbCKAs, IPAKTHICCKAs pab0oTa 00YJArOIINXCS, BRITOTHAEMAs BO BHEAY TMTOPHOE
BpeMsI

M0 3a/IaHUI0 M MPU METOAUYECKOM PYKOBOJCTBE IMPENoiaBaTesi, HO 0€3 ero HernocperICTBEHHOTO
y4acTusl, pacliucaHueM yUeOHBIX 3aHATUN HE PErJaMeHTUPYETCS.

BueaynuTtopHas camocTosTenbHas paboTa 00ydaronmxcsl BKIOYAeT B ceOsl:

- MOATOTOBKY K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHUSAM, SK3aMEHY;

— H3yuYyeHUE pa3JelioB/TeM, HEBBIHOCUMBIX Ha JIEKIMU M TPAKTHUYECKHE 3aHSATHA
CaMOCTOSITENBHO;

— HW3yYEHHE TEOPETUYECKOr0 W TMPAKTHUYECKOr0 MaTepuaja IO PEKOMEHIOBAHHBIM
HUCTOYHUKAM;

- OoAroToOBKa K BBIIIOJTHCHHIO J'Ia60paTOpHBIX pa60T M OTUYCTOB 11O HUM, —
OATOTOBKA K HpOMe)KYTOqHOﬁ ATTCCTAllUU B TCUCHUC CCMECTpA.

CamocrosTensHas paboTa oOyd4arolMXcs C ydacTHEM IpernojaBatenss B ¢GopMme HHOM
KOHTAaKTHOW paboOThl MpeaycMaTpUBaeT TIPYINOBYI0 U (WIM) WHAUMBUIYaJIbHYIO paboTy
00YyYaroIMMUCS U BKJIIOYAET B CEO4:

- MONpOBCACHUC HWHIAWBUAYAJIBHBIX HW  TI'PYHIIOBBIX KOHCY.HLTaI_[I/II\/'I 110  OTACJIbHBIM

TeMaM/pa3z[eJ1aM JAUCHUTUINHBI; — IIPOBCACHUC KOHCYJIBTaL[I/II\;I nepea 3Kk3aMCHOM 110 HCOGXO,Z[I/IMOCTI/L

HepequL paSHeHOB/TeM/, MNOJIHOCTBIO HJIM YaCTHYHO OTHCCCHHBIX Ha CaMOCTOSATCIIBHOC
HU3YUCHHUC C ITOCJICAYOIIUM KOHTPOJIEM:

Buabi u ¢gopMmel E
HaumeHnoBaHue pa3aena KOHTPOJIBHBIX =
/TeMBbI T CHUTINHBI, MeponpHATHI z
Ne i BBIHOCHMBbIE HA 3ajaHuA 1JI CAMOCTOSITeJIbHOI padoThl (yYuTHIBAIOTCS g[
CaMOCTOSITEJIBHOE NpU NPOBeIeHUH E =
H3y4YeHHue TEKYIIEro 4
KOHTPOJIs1)
Paszpen 11
Tema 2 Hudposoe Crepeokamepsl. YCTHOE 2
H300pakeHue [TpuHIUIIBI CKATUS M300pakeHUH 03 cobeceoBaHHE
MOTEPH U C MOTEPSMHU.
Pazgen III | @yHKkuuoHAIbHbIE Npeodpa3oBaTeId HA ONEPALUOHHOM YCHJIMTeEe




Tema 3 ba3oBble anropuT™Msl Henuneitnas ¢unsrpanus u300pakeHns | yCTHOE 2
00paboTku U POBBIX [IpeoOpazoBanue pacCTOSHUS cobeceoBaHKE
M300paKeHUH

3.4. [Ipumenenne AIeKTPOHHOTO 00yUeHHU S, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOT U

[lpu peanuszanmuu mnporpaMMmbl y4eOHOW JUCHUIUIMHBI DJIEKTPOHHOE OO0ydYeHue u
TMCTaHITMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHHI HE TPUMEHSIOTCSL.
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4. PE3YJIBTATBI OBYYEHUSA 1O AUCHUTIJIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMUPOBAHHOCTHU
KOMIIETEHI[U, CUCTEMA M IIKAJIA OIEHUBAHUS

4.1. CooTHeceHue ITaHUPYEMBIX Pe3YJIbTATOB 00yUEHHUSI C YPOBHIMH C(HOPMHUPOBAHHOCTH KOMITETEHLIUH.
YpoBHHN Hrorosoe Ouenka B Iloxa3aTenn ypoBHs coOpMHUPOBAHHOCTH
copmupoBaHHOCTH KOJINYeCTBO nATHOANILHOM
. o01enpodeccuo
KOMMeTeHIuu(-i) 0aJJ10B cucremMe YHHBEPCAJIbHBIX . .
. . HAJbHBIX Npo ¢ eccruoHAIbHOM(-bIX) KOMIeTeH nn(-i)
B 100-0a11bHOM 0 pe3yJabTaTam KOMIIeTeHIH i .
. KOMIeTeHIM i
cucreme TeKyLIeH 1
10 pe3yabTaTAM MPOMEKYTOUHOM WILTIK-1.1
TeKyueii u arTecTauMu '2
NPOMEKYTOYHOM VIRILEL
aTTecTaluu
BBICOKHI 85— 100 OTJINYHO - LFOLLIAMICS:

OTJIIMYHO OmpeAemseT yHKIIHOHAITBHBINH
THUI ONTUYECKUX YCTPOMCTB;

TPaMOTHO NPOU3BOAUT IPOBEPKY
OINITUYCCKUX U IJICKTPHUUYCCKUX DJICMCHTOB;
000CHOBaHHO MPOU3BOAUT OAO0P
DJICMCHTOB OIITHUYCCKHUX CXEM, HCXOOA M3
3aJ]aHHBIX TAPaMETPOB U YCIOBUI
HUCIIOJIb30BAaHU A,

MOKAa3bIBACT UCUYCPIBIBAIOIINEC 3HAHUS
METOJIOB pacueTa U U3MEPEHUST OCHOBHBIX
mapamMeTpoOB OMTHYESCKUX IETIeH; METOI0B
aHaJlM3a U TECTUPOBAHMSI aHAJIOTOBBIX U
A(GPOBBIX CXEM;
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Ha BBICOKOM YPOBHE BJIaJie€T METOIUKON
aHaliu3a CTPYKTYPHBIX U DJIEKTPUYECKUX
CXEM C MOMOMILI0 ¢ moMomeio DBM, a
TaKXe 'PaMOTHO U LieJIEHAIPaBJICHHO
OCYILECTBJIATh ONTUMHU3AIMU TTAPAMETPOB U
CTPYKTYPBI CXEM B X0JI€ ITOT0 aHaI13a

- cBOOOIHO OPUEHTUPYETCS B yUeOHOH U
npodeccnoHaNBHON JTUTEpaTypeE;

- IaeT pa3BepHyThIE, HCUEPIBIBAIOIIHUE,
npodeccruoHaNbHO TPAaMOTHBIE OTBETHI Ha
BOIIPOCHI, B TOM YUCJIE, JOTOJHUTEIbHBIE.

MHOBBIIIEHHBIN

65 -84

XOpOLIO

XOpomo ompenenser  (QyHKIHOHATBHBIN
THUTI ONTHYECKUX YCTPOUCTB;

XOPOIIO TTPOU3BOIUT MPOBEPKY ONMTHIECKAX
3JIEMEHTOB;

JIOCTAaTOYHO 00OCHOBAHHO MPOU3BOAUT
noA00p PJIEMEHTOB M ONTHYECKHX CXEM,
UCXOJS U3 33JaHHBIX N1apaMeTpOB U
YCIIOBUI UCIIONB30BAHUS,;

IIOKA3bIBAET IOCTATOYHbBIC 3HAHUS METOIOB
pacyeTa ¥ U3MEpEHMS] OCHOBHBIX
MapaMeTpoB ONTHYECKUX IETei; METO/IOB
aHaJM3a U TECTUPOBAHMS AHAJIOTOBBIX H
A(GPOBEIX CXEM;

Ha XOpOIlIeM ypOBHE BJaJIe€T METOANKOM
aHalln3a CTPYKTYPHBIX CXEM C ITOMOIIBIO C
nomonisio 9BM, a Taxke rpaMOTHO H
LEJICHAIIPABIICHHO OCYILECTBIIATh
ONITUMHU3ALMH [1apaMETPOB M CTPYKTYPbI
CXEM B XOJI¢ 3TOTO aHaJIN3a
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—  JIOCTATOYHO XOPOIIIO OPUEHTUPYETCS B
y4eOHOU 1 TIPOdEeCCHOHATEHOM
JUTEPATypE;

—  OTBET OTPAXKaeT 3HAHUE TCOPETHUYECCKOTO H
MPAaKTHYECKOr0 MaTepualia, He JOMycKas
CYIIECTBEHHBIX HETOUHOCTEH

0a30BEII

41 — 64

YAOBJIETBOPUTEIIBHO

OOyuaromuncs:

— JIEMOHCTPUPYET TEOPETUUYECKUE 3HAHUS
OCHOBHOTO y4eOHOTO MaTepuana JUCIUTUINHBL B
00beMe, HEOOXOIUMOM IS JaIbHEHIIIETO
ocBoenus OITOII;

— JEMOHCTpUpPYeT (hparMeHTapHbIe 3HAHUS
OCHOBHOW Y4eOHOH JUTEpaTypHl 11O AUCHHUIIIHHE;
OTBET OTpa’kaeT 3HaHMs Ha Oa30BOM YPOBHE
TEOPETHYECKOTO W MPAKTHYECKOTO MaTepraia B
00BeMe, HEOOXOUMOM IS TabHEHIeH y4aeOnl u
peacTosiell paboThl MO MPOdHIII0 00yUSHHUS.

HU3KUI

HCYAOBJICTBOPUTECIBHO

OO6yuaromuiics:

— JEMOHCTPHUPYET (bpal"MeHTapHLIe 3HAHUA TCOPECTHICCKOT'O U TPAKTUICCKOI'O MaTCpHrall,
JAOITyCKaeT I'p}’6ble OIIMOKHU ITpH €TI0 U3JIOKCHU U HAa 3aHATHUAX U B XO1€

HpOMe)KYTOqHOﬁ aTTCCTAalluM

—  HCIBITBIBACT CepLéSHBIe 3aTPYAHCHHUA B MIPUMCHCHUUN TCOPECTUYCCKUX MOJIOKCHUM npu
PEIICHUHA NPAKTUYCCKUX 3aJa4 Hqu)@CCHOHaHBHOﬁ HanpaBJICHHOCTU CTaHapPTHOI'O
YPOBHSH CJIOKHOCTH, HE BJIaJAICCT HCO6XOZ[I/IMBIMI/I JJIA 3TOTO HaBbIKaAaMH HpI/IéMaMI/I;

—  BBIIOJIHSAET 33/IaHKS TOJIBKO 110 00pa3Ily U 10 pyKOBOACTBOM ITpeIogaBaTels;
—  OTBET OTPakaeT OTCYTCTBHE 3HAHMI Ha 0a30BOM YPOBHE TEOPETHUECKOTO U
MIPaKTHUYECKOTO MaTepuaa B 00beMe, He00X0IMMOM JUTs AaIbHEN el yaeObl.
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o. OILIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEXYTOYHOM
ATTECTAIIUU, BKIIOYAA CAMOCTOSATEJIBHY IO PABOTY OBYYAIOIIUXCA

[Tpu poBeeHUN KOHTPOJISE CAMOCTOSATEIBHON pabOThl 00yYarOMKXCsl, TEKYIIET0 KOHTPOJISI U IPOMEXYTOYHON aTTECTAllMU 110 Y4eOHO! TUCIUIIIMH e
«AHAJIOTOBBIE YCTPOMCTBA MHKPOMPOIIECCOPHBIX CHCTEM» IPOBEPSETCS YPOBEHb CHOOPMHPOBAHHOCTH Yy OOyYarOmMXCS KOMIETCHIIMH |
3aIJIaHUPOBAHHBIX PE3YJIbTATOB O0YUYCHHS 110 TUCIUILIMHE, yKa3aHHBIX B pa3Jiesie 2 HaCTOSIIEH MpOorpaMMBl.

5.1 @opMBI TEKYLIET0 KOHTPOJIA YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUM:
Ne DopMBbI TEKYIIET0 KOHTPOJIsI ITpumepbl TUNOBBIX 3aJaHUM
1 3awuma JIadbopaTopHas-padota-l.-Raspberry-Pi-m-apxarexrypa-Unix-cacrem.q
J1abOPaAmopHbIX/NpaKmuieckux pabom 1.3maxoMcTBO-c-Python. g

Python-cTHIS IporpaMMUpoBaHus. |

Ne ®DopMBbI TEKYLIET0 KOHTPOJIsI ITpumepbl TUNOBBIX 3aJaHUM

1.He¥ipoceTeBEie -anropuTMEI-IIa-CT3.9
2. my6unanpie-HCY
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2 Pacuemno-epagpuueckas paboma

IcxonHEle - JaHHBIE I -BEIIOHEHUS -pacae THO-TpabHIeCKOi 'Da60TBI1]

5.2. Kpurepun, mkansl OLeHUBAHUSI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH:

HaunmeHoBaHne
OLIEHOYHOI'0 CpecTBa

(KOHTPOJIbHOOIIEHOYHOT 0

Kputepuu oneHuBaHus

IIkajasl oneHUBAHUS

MeponpusTHs) 100-6anabHast [saruéannbHast
cucrema cucremMa
Otuet 1o maboparopHoit | PaboTa BeIONHEHA MOTHOCTHIO. HeT ommOoK B IOTHUECKUX PacCyKISHUSIX. 5

pabote

Bo3moxHO HanmM4ne oHOW HETOYHOCTH WM ONMUCKH, HE SBIISIONINECS CIIEACTBHEM
HEe3HaHUS WM HeTTIOHUMaHus ydeOHoro Mateprana. OOyyaromuiicst mokasai IMOTHbIH

00beM 3HaHUH, YMEHHH B OCBOGHUH NPONHJICHHBIX TEM U MPUMEHEHNE X Ha MPaKTHKE.

HaunmeHoBanune
OLIEHOYHOI'0 CpeIcTBa

(KOHTPOJILHOOLIEHOYHOT 0
MepPONpHUsITHA)

Kpurepuu ouneHuBaHus

IIIxajanl oneHNBaHUA

100-6anabHast [sarnéannbHast
cucremMa cucTemMa
PaboTa BEIMOTHEHA MTOTHOCTHIO, HO OOOCHOBAHUN IIATOB PEIICHUS HEOCTATOYHO. 4
Jonymiena onHa omnOKa WM 1Ba-TpU HeZo4YeTa.
Jomymensr Oonee 0 HOM OMMOKHN WiH 00JIee IBYX-TPeX HEAOUETOB.
Pabota BrImoTHEHA HE MTOTHOCTHIO. JlomynieHs! rpy0Obie OmnoKy. 2

PaGora He BEIIOIHEHA.
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PacuerHO-Tpadmaeckas
pabora

OOyy4aromuiicst IeMOHCTPUPYET IPAMOTHOE PELICHUE TOCTaBICHHOH 3aa4H,
MCIOJH30BaHNE IPABUIBHBIX METOAOB PEUICHHS MPU HE3HAYNTEIbHBIX
BBIUMCIINTENBHBIX MOTPEIIHOCTSX (apu(pMeTHUECKUX OIMOKaXx);

HpOZ[eMOHCTpPIpOBaHO HCITIOJIb30BAHUC MMPABHUJIbHBIX METOAOB ITPpHU pCHICHUN
IMMOCTAaBJICHHBIX 3aJa4 P HAJIMYWUU CYHICCTBEHHBIX omuook B 1-2 u3 HUX;

OOyyJaromuiicss UCIONB3YeT BEPHBIC METOBI PEIICHUS, HO IPABUIIBHBIC PEIICHUS B
OOJIBIIMHCTBE CIydaeB (B TOM YHCIIC U3-32 apU(METHICCKHX OIINOOK) OTCYTCTBYIOT;

OO0yuaromuMcs HCIOJIb30BaHbl HEBEPHBIE METO/IBI PEIICHUS, OTCYTCTBYIOT BEPHEIC
OTBETBHI.

Pabora He BhIIOIHEHA.

VYcTHOE cobecenoBanue

Obyuaromuiicst B mporecce codeceoBaHms MPOAEMOHCTPUPOBAI TITyOOKOe 3HaHUE
Marepuaia, ObUTH UCYEpIBIBAIOIINE, TPOPECCHOHABHO TPAMOTHBIE OTBETHI Ha
BOIIPOCHI, B TOM YHCJIE, TOTIOJIHUTENIbHBIE; CBOOOAHO OPHEHTHPYETCA B YIeOHOH U
npodecCHOHANILHON JIUTEpaType

OOyyJaromuiicss TOCTaTOYHO TOPOOHO, TPAMOTHO U TI0 CYIIECTBY M3JIaraeT M3y4eHHBIH
MaTepHua, MIPUBOTUT OCHOBHBIE TOHATHS, JOYCKACT CIMHUYHBIC HETPyOble OMMOKY;
JIOCTaTOYHO XOPOILO OPUEHTHUPYETCS B yueOHOM U MpodecCHOHaNIBHOM INTepaType;

OO6yuaromuiics, c1abo OPUEHTUPYETCS B MaTepralle, B pacCyKIeHUsIX He
JIEMOHCTPHPYET JIOTHKY OTBETA, MJI0XO0 BiajeeT NpoheCCHOHAILHONW TEpPMHUHOJIOTHEH,
HE PacKphIBaeT CYTh MPOOJIEMBI U HE TIpeyIaraeT KOHKPETHOTO €€ PEIICHUS; OTBET
oTpakaeT 3HaHHs Ha 0a30BOM YpOBHE

OOyuaromuiicss AeMOHCTpUpPYeT (parMeHTapHbIe 3HAHHS MaTepHrala, JOMyCKaeT
rpyOBle OMMOKY IIPH €TO M3JI0KSHHH; UCIIBITHIBACT CEPhEIHBIE 3aTPyTHEHHS B
MPUMEHEHHUH

HaunmeHoBaHue
OLIEHOYHOI'0 CpeIcTBa
(KOHTPOJIbHOOLEHOYHOI 0
MepOonpUsITHA)

Kputepuu ouenuBanus

Il xanabl ouleHMBaAHUS

100-0annbHast
cucreMa

IIaTnoaIIbHAA
cucTeMa
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TCOPCTUYCCKUX U MPAKTUYICCKUX MTOJIOKCHUH IpH pCIICHUN IMOCTaBJICHHOMU 3aga4u; HC
OTBC€YACT HA MMOCTABJICHHBIC BOIIPOCHI.

5.3. [IpoMexxyTouHas aTTecTalus:
Dopma NPOMEKYTOYHOMN TunoBbie KOHTPOJIbHbIE 3aJaHUSA U MHbIC MaTEePHAJbI I
aTTeCTalNH NPOBeIeHUS NMPOMEKYTOYHOH ATTECTAIUHU:
3aueT ¢ OLEeHKOU BOITPOCHI

3auem 6 6ude mecma
1. C moMouIp0 TMHEHHON (QUIBTPALIUNA MOXKHO:
a) crmenath u300paxeHue 60Jee Pa3MBITHIM.

b) u To, U npyroe

C) caenath u300pakeHre Oosiee YETKUM

2. UuTerpanpHoe n300pa’keHHE MOXXHO HCITOIB30BATh I

a) OBICTPOTO HaXOXKICHUS MUHUMAIILHOTO 3HAYEHUs APKOCTH B MPSAMOYTOJIBHON 00JacTH
b) OBICTPOTO BBIYUCIICHUS CPEAHEN APKOCTEH MUKCECH B MIPSIMOYTOJbHONH O0NacTH C) M TO, U
pyroe

3. I'paHuIsr 00BEKTOB Ha M300paKEHUH COOTBETCTBYIOT:

a) MHKCeIaM, B KOTOPBIX NMPON3BOJHAS (DYHKIIMH HHTEHCUBHOCTH IO Y OOJIbIIe, YeM IMPOU3BOAHAS 1O X

b) IHUKCeIaM, B KOTOPBIX HOpMa IpafnueHTa OoJblIe ONpeaeIeHHOrO opora

c) IHUKCeIaM, B KOTOPBIX 00€ MPOM3BOAHbIC (DYHKIIMM MHTEHCHBHOCTH 10 MOLYJIIO OOJIBIIE OIPEACICHHOTO
nopora

54. Kpurepuu, mikanbl OHEHUBaHUS IPOMEKYTOUHON aTTECTAlMH YUYEOHON U CIMIUINHBL

dopma NPpOMEKYTOUHON aATTECTAIUU
P P y = IIkaasl oneHUBaAHUS

Kpurepuu oneHuBaHus
purep = 100-0anabpHast IIarnoéananHas

CHCTEMA CUCTEMA

HauMeHOBaHHEe OLIEHOYHOIO CpeacTBa

3a4eT ¢ OLIEHKOM. 5 85% - 100%
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3a BBINOJIHEHUE KAXJ0T0 TECTOBOIO 33JaHUSl MCIBITYEMOMY BBICTABIISIFOTCS
Oanbl.

Kaxxnplil BapuaHT COAEPKUT 5 BOMPOCOB.

3a MpaBMIIBHBINA OTBET K KaXKIOMY 33JaHUIO BRICTaBisgeTcs 1 Oam, 3a
HEINpPaBUIbHBINA — HOJIb.

O6mas cymma 6ajuioB 3a Bce IMPaBHIIBHBIE OTBETHI COCTABIISET 5 OAIOB.

70% - 84%

50% - 69%

49% u MeHee
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5.5. Cucrema OlleHUBaHUS PE3YyJIbTATOB TEKYILEr0 KOHTPOJIS M IPOMEKYTOUYHOM
aTTECTaLUU.

OI_ICHKa 110 JUCLHHMIIIINHE BBICTABIIACTCA 06yqa10LueMycsi C y‘{éTOM PE3YyJIbTAaTOB TeKyHlef/'I u
HpOMe)KYTOHHOﬁ aTTCCTalluu.

®DopMa KOHTPOJIsI 100-6anabHas cucrema aTudaanbHas cucrema

Texymuii KOHTPOJIb!

OTYET 110 JTabopaTopHOH pabore 2-5
pacdetHO-Tpaduueckas pabota 2-5

ycTHOE cobeceioBaHue 2-5
IIpomexxyTouHast arrecTanust 3ader OTJINYHO XOpOILO
C OLICHKOH YAOBJIETBOPUTEIBHO
Hroro 3a cemecTp (IUCUUIIINHY) HEYIOBIIETBOPUTEIBHO
3a4eT ¢ OLEHKOH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmusanust mporpaMMbl NpeAycMaTpUBAeT MCIOJIb30BaHHWE B Tporecce OO0ydeHHs
CJIETYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTUMA:

- poOJIeMHAS JICKITHS;

- MPOBEICHNE NHTEPAKTHBHBIX JICKIUH;

- IPYIIIOBBIX JUCKYCCHIA;

— TMpenojaBaHue AWCIUIUIMH (MOaysei) B ¢GopMe KypcoOB, COCTaBICHHBIX Ha OCHOBE
pe3yJbTaTOB HAayYHBIX HCCJIEIOBAaHUN, B TOM YHCIE C YYETOM PErHMOHAIBHBIX OCOOCHHOCTEH
npo¢ecCHOHANTBHOM IeTENFHOCTH BBIITYCKHUKOB M TOTpeOHOCTEel paboToaaTenei;

- MOUCK U 00paboTKa nH(MOPMAIIMU C UCITOIB30BaHUEM ceTu VIHTepHeT;

- UCIOJIb30BAHNE HA JIEKIIMOHHBIX 3aHATHUSIX BUACOMATEPUAIIOB U HATIIAHBIX TOCOOHIA.

7. ITPAKTUYECKASA ITIOAT'OTOBKA
[IpakTUyeckast MOroTOBKA B paMKax yueOHOM TUCIUTUINHBI HE peaIn3yeTCsl.

8. OPT'AHU3BALIUA OBPAZOBATEJIBHOI'O MTPOLECCA IJIA JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

I[Ipu oOyuyeHWM ULl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbSI U HMHBAIUJOB
HCIIOJB3YIOTCSl TTOAXOMBI, CITIOCOOCTBYIOIIME CO3JIaHUIO0 Oe30apbhepHON 00pa30BATEIILHOU CpEbI:
TEXHOJIOTUN Au(QPepeHIuai 1 HHIUBUIYATLHOTO OO0YYEeHHS, TPUMEHEHUE COOTBETCTBYIOIINX
METOIUK 10 paboTe ¢ WHBAIMIAMH, HCIIOJB30BAaHUE CPEICTB AMCTAaHIIMOHHOTO OOIICHHS,
MPOBCACHUC AOOIOJHUTCIIBHBIX WHAWBUAYAJIIBHBIX KOHCYHLTaL[I/If/'I M0 U3y4aCMbIM TCOPCTUUCCKUM
BOIIpoOCaM M IMPAKTUYCCKHUM 3aHATUAM, OKa3aHUC IMOMOIIM IIPU HNOATOTOBKE K HpOMe)KYTOqHOﬁ
aTrTeCTaluun.

[lpu HeoOxomamMocTH paboyasi mporpaMMa JTUCIUIUIMHBI MOXET OBITh aganTHpOBaHA IS
obecrnieyeHus: 00pa3oBaTeIHLHOTO MPOIECCa JIUIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI, B
TOM YHUCJIE IS JUCTAaHIIMOHHOTO O0y4EHHUS.
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Y4eOHbIE W KOHTPOJBHO-U3MEPHUTEIBHBIC MaTepHUalibl TPEICTABISIFOTCS B (opMax,
JOCTYIHBIX JIJIS H3yYCHHUS CTYJICHTAMHU ¢ OCOOBIMU 00Pa30BATEIBHBIMH ITOTPEOHOCTSIMHU C YUETOM
HO30JIOTHYECKHUX TPy HHBAJUIOB:

JIisl TTOATOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHATHH, CTYJIECHTAM C OTrpaHWYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbsI CpPEJIHEE BPEMsl YBEIMUMBACTCS MO CPAaBHEHHUIO CO CPEIHUM BPEMEHEM
MOJATOTOBKH OOBIYHOTO CTYCHTA.

J171s1 CTYACHTOB ¢ MHBATUAHOCTHIO HJIA C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI (hopMa
MIPOBEJICHUS TEKYIIEH 1 TPOMEKYTOYHOM aTTECTAIMN YCTAHABIMBACTCS C YI€TOM WH]IUBU Ty alTbHBIX
ncUXo(U3NIECKUX 0coOeHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEpE, B
dbopme TeCTUpOBaHUS U T.I1.).

[TpomexyTOUHAas aTTECTALUS 110 JUCIMILUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO ITAllOB B
dbopme pyOeKHOTO KOHTPOJS MO 3aBEPIICHUI0 HM3YyYEHUsS OTICIBHBIX TEM JUCHUIUIMHBL [Ipu
HEOOXOIMMOCTH CTYJEHTY MPEAOCTABISACTCS JOMOJIHUTEILHOE BpeMs JUIsl TOATOTOBKM OTBETa Ha
3a4eTe MM YK3aMEeHe.

JIist OCyIIeCTBICHHS MPOIECAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W IPOMEKYTOUYHOH
aTTeCTalluu, OOYYAOIIUXCS CO3MA0TCS, TPH HEOOXOJAMMOCTH, (OHJBI OIECHOYHBIX CPEJICTB,
aIalTUPOBAHHBIC JUIS JIUI] C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbBSI M TIO3BOJISIFOIIME OLICHUTh
JOCTHMIKEHWE WMH 3alJIAaHUPOBAHHBIX B OCHOBHOW 00pa30oBaTENbHON MpOrpaMMe pe3yJbTaToB
o0yueHUs U ypoBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETEHIIM, 3asBICHHBIX B 00pa30BaTEILHOM
porpaMme.

9. MATEPHAIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHTHIT/THHBI

MarepuaibHO-TEXHHYECKOe 00ecIeueHNe TUCITUTLINHBI TIPU OOYYCHHUH C WCITOJIb30BAHHEM
TPATUITUOHHBIX TEXHOJIOTHI 00YUYEHUS.

HanmeHoBaHue y4eOHBIX 2y ITMTOPHH,
J1abopaTopuii, MacTepcKux, 0M0IMOTEK,
CIIOPT32J10B, TOMeLeHHI I XpaHeHUS 1
NPoGHUIAKTHY ECKOr0 00C.Iy:KMBAHMS Y4eOHOI 0
000pyAOBAHMA H T.II.

119071, r. MockBa, Manas Kany:xckas yauna, qom 1, crpoenue 1

OcHameHHOCTh Y4e0HBIX ayAUTOPHI, 1200 paTopuii,
MacTePCKUX, 0M0IHOTEK, CIOPTHBHBIX 32JI0B,
NOMeIleHHH /11 XpaHeHUs H PO (PHIaKTHY eCKOI0
00c/1y:KMBaHUS y4e0HOr0 000pyA0BAHNSA U T.II.

ayJUTOPUN IS TIPOBEICHUS 3aHITHN KOMILIEKT yueOHOH Mebenn,

JEKIIMOHHOIO THUIa TEXHUYECKHE CPEJICTBA OOYUEHUS, CIyKAITHE IS
MIpeJICTaBIIeHUs Y4eOHOH nH(popManuy OOIBIION
ayJUTOPUH:

— 10 mepcoHalbHBIX KOMITHIOTEPOB;

— IPOEKTOp, — IKpPaH.

ayJUTOPUN IS TIPOBEACHUS 3aHATUH KOMILJIEKT yueOHOH MebenH,
CEeMHUHApCKOT0 THUIIA, IPYIIIOBBIX U TEXHUYECKHE CPEJICTBA OOYUEHUS, CIyKAIIHe IS
WHAMBUAYAIbHBIX KOHCYIbTAUMN, TEKYLIETO MIpeJICTaBIIeHUS Y4eOHOH HH(pOpManuy OOIBIION
KOHTPOJISL 1 TIPOMEXKYTOUYHOW aTTECTallNH ayJUTOpHUU:

— TPOEKTOD,

— 3KpaH,

— 10 mepcoHaNbHBIX KOMIIBIOTEPOB
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ayJIUTOPUU JIJIsl IPOBEJCHUA 3aHATUI 110
MPaKTUYECKOM MOATOTOBKE, IPYNIOBBIX U
WHJIMBUTyaJIbHBIX KOHCYJIbTAIINI

KOMITJICKT yueOHOH MebenH,

TEXHUYECKHE CPEJICTBA OOYUEHUS, CIyKAIIHE IS
MIpe/IcTaBlIeHUs Y4eOHOH nH(popManuu OOJIbIION
ayAUTOPHUU:

- 10 mepcoHaNbHBIX KOMIIBIOTEPOB,

— DKpaH,

— TPOEKTOp

IMomenenus 17151 CAMOCTOSTEIHLHO M PadOTHI
00yYaroIHXCst

OcHAIIeHHOCTH MOMeNIEeHHUH 1JIsl CAMOCTOSITEIbH O
PadoTHI 00y YA M XCH

YUTAIBHBIN 3aJI OMOIMOTEKH

KOMITBIOTEpHAs] TEXHUKA; MOJKIII0UYEHNE
k cetu «HTEpHET»

HaunmeHoBaHHe y4eOHBIX ay/ 1M TOPHIA,
JadopaTopuii, MaCTEPCKIX, 0NOJIHOTEK,
CIIOPT32JI0B, IOMeEIeHUI 1JIsl XpAHEHUS U
NPo(PUIAKTHIECKOT0 00CTY:KHBAHUS yIeOHOT 0
000pyAOBAHUSA M T.1I.

OcHaIIeHHOCTh Y4 e0HBIX ay U TOPHIi, 1200 PaTo puii,
MAacTepPCKUX, 0MOIHOTEK, CIOPTHBHBIX 32JI0B,
MOMeIeHHH 11 XpPAHEeHUs M PO PHIAKTHIECKOTO
00cayKNBaHUA Y1e0HOT0 000 Py 10BAHUS H T.II.

TexHOIOrNYECKOE obecreyeHune
HUCIIOJIb30BAHUECM

YHUBEPCHUTETA.

3JICMCHTOB

peanuzanuu
AJIEKTPOHHOMU

IpOrpaMMbl  OCYILECTBISIETCS  C
nH(pOpPMAIMOHHO-00Pa30BaTENBHON  CPEJIbI
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10. YYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECNEYEHUE YYEFHOM JUCIHUILJIMHBI/ YYEBHOT' O

MOAYJA
Bux w3namus Anpec caiita 9bC win KoauuecTBo
Ne A H 6 VI " T'on 3JIEKTPOHHOI'0 pecypca IK3EMILIAPOB B
o BTOP(BI) auMeHOBaHHE M3IaHUs (y4eOHMK, 5 31aTeJILCTBO - (3anoJmsieTcs IS M3TARMI B FrrETToTEaE
MII 1 np.) 3JIEKTPOHHOM BHJE) YHuBepcureTa
10.1 OcHOBHas TUTEPATypa, B TOM YUCIIE dICKTPOHHEIC H3IaHUS
Lunppoeie MeToap! 00pabOTKH
uHpopMmanuu [DIEKTPOHHBIN VyeGHOE http: ;
' ' p://znanium.com/catalog/produ
1 BOpI/ICOBa, n.B.:. -,. pecypc] yqeGHoe nocobue / ocobe Hosocu6.: HI'TY, 2014 Ct/546207,
N.B Bopucosa
Peurenue 3amay http://znanium.com/catalog/produ
Censikun, B.B.. KOMHLmTepHoEo 3peHUst VueGHoe Taranpor: IOBKHBII/I ct/991922,
2 3 [DnexTpoHHBIH pecypc]: 5 benepanbHbIi 2016.
” yqe6Hoe nocobue / B.B. ocobue YHUBEPCUTET
CenssHKuH
Iudposast obpaboTka http://www.iprbookshop.ru/26905
U300pakeHui [DIEKTPOHHBIN .html
3 I'oncaiec, P pecype] / Toncanec Padaon, M. : Texnocdepa 2012,
Byac Puuapg ; mep. JI. N.
Py6anor, II. A. Youua; mopg
pen. I1.A. Youuna
4

10.2 JlonoaHUTENbHAS JIMTEPATYPA, B TOM YUCIE SICKTPOHHBIE U3HAHUS




anrn. N.I'ypeBnua; moxa pen.

10.XypaBnesa

boBeipun, A.. —M. : | BBenenue B pa3paboTKy DJEKTpPOH. VYHuBepcurer 2012 https://www.intuit.ru/studies/cour
WnrtepHer-), MYJIBTUMETUIHBIX TIPHIIOKEHIH| TEKCTOBBIE WNndopmannoHHBIX ses/10621/1105/info.
1 C UCIIOJIL30BaHUEM OMOIMOTEK | ITaHHBIE Texnonornit
OpenCV u IPP [OnexTpoHHEII (MUHTYUT)
pecype] / A. BoBbipuH. —
21
I'penannep, vV Jlexuuu 1o Teopuu 00pa3oB B | yU4eOHUK M: Mup 1981. 10
5 31/VY.I'penangep llep. ¢

10.3 Meroanueckre MaTepraibl (YKa3aHus, peKOMEHAANH 10 OCBOSHUIO AUCIHUILTAHEI (Moayiisi) aBTopoB PI'Y mM. A. H. Koceirnaa)
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11. NHPOPMALIMNOHHOE OBECHEYHEHHUE YYEBHOI'O ITPOLECCA

11.1. Pecypcbl anekTpoHHON OUOANOTEKH, HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI
1 npoeccuoHaIbHbIE 0a3bl TaHHbBIX:

Ne im | DylekTpoHHBIE yueOHbIEe U3aHUsl, IJIEKTPOHHbIE 00pa3oBaTejJbHbIEe Pecypchl

1. OBC «Jlanby» http://www.e.lanbook.com/

2. «Znanium.comy Hay49HO-U3aTeIbcKoro eHTpa «Mudpa-M»
http://znanium.com/

3. Onextponnsle u3ganus «PI'Y um. A.H. Koceirnna» Ha ninargopme 3bC «Znanium.com»
http://znanium.com/

4. OnexTpoHHbIE pecypcbl komnanuu [IUTM DxkcnonenTa https://exponenta.ru/

IIpodeccnonanbHbie 6a3bl AAHHBIX, HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

=

Ounukionenus ACY TII. https://www.bookasutp.ru/

no

Bcepoccwuiickas maTeHTHO-TeXHUYecKas bubnmuoreka https://wwwl.fips.ru/about/vptb-
otdelenievserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

Haykxomerpuueckas 0a3a qaHHbIX Scopus https://www.scopus.com/home.uri

Hayxomerpuueckast 6a3za manubsix Web of Science https://access.clarivate.com/

Poccuiickas rocynapctBennas oubmuoreka https://www.rsl.ru/

TTouckosas cuctema PatSearch

No|gaM~w

HammonansHas diiekTpoHHasg oubimmoreka (HOB)

11.2. [lepedyens nporpaMMHOro o0ecrneyeHus

PexBM3UTHI MOATBEPKIAIOIIETO

Neni/m | [IporpamMmHoe o0ecnevyeHue
aokymenta/ CBo0OJHO pacmpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019

2. [IporpammHuoe ob6ecrieuenue Matlab R2019a | korTpakt Ne 18-DA-44-19 ot 20.05.2019

3. [Tporpammuoe obecieuenne Mathcad Prime | konTpakT Ne 18-DA-44-19 ot 20.05.2019
6.0

4, Python 3 becninaTHas Bepcus
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JHUCT YYETA OBHOBJIEHU PABGOYEN ITPOT'PAMMBI YUEBHOM
JNCHUTITIJIMHBI/MO Y JIA

B pabouyto nmporpamMmmy yueOHOM TUCHHUIUTMHBI/MOIYJIS BHECEHBI U3MEHEHM/OOHOBICHUS U
YTBEpIKIICHBI HA 3aceaHIH Kadeapbl:

Ne roa XapakTep U3MEeHEeHUi/00HOBJIeHUI ¢ HOMEP NMPOTOK0JIa
00HOBJICHUS YKa3aHueM paszjeJia M JaTa 3acelaHus

PILJ Kadeapsl
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