MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHON nporpaMMsel: TBepaoTe1bHasi MHKPO- M HAHO3IEKTPOHUKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuyeHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHBIE TEXHOJIOT'MA B HAYYHBIX UCCJIEJOBAHUMSIX

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM
Oo0si3aTenbHas
NMPOrpaMMbl:
Ne quCHMIIMHBI 110 Y4eOHOM
Aucn y y 51.0.03
TJIAHY:

1 cemectp - 3;
2 cemecTp - 4,
BCero - /

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

1 cemectp - 16 yacos;
Jlekuuu 2 cemecTp - 16 yacos;
Bcero - 32 yaca

1 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 48 yaca;
Bcero - 80 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

Koncyanauuu MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

1 cemectp - 59,7 uaca;
CamocTrosiTesibHasi padoTa 2 cemecTp - 79,7 uaca;
Bcero - 1394 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHOo YUeOHbIM IVIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

IIporpammupoBanue (kom1)

HpOMe)KyTO‘{Haﬂ aTrecrauus:

3auer ¢ oLeHKO 1 cemectp - 0,3 yaca;

Mocksa 2023



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu 3e3nH [.A.
[IpenomaBaTelib NaerTbnratop Re7522a00-ZezinDA-basdbd73 H.A. 3e3un
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
00pa3oBaTelbHOMI T—— Eapnrios AL
POTrpaMMBI WaenTumratop Rag8e1318-BarinovAD-T138ecaf Al BapI/IHOB
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I/I H
3aBCI[YIOIJ_II/II/I . L i Bhanenel, MWPOLIHWKOBa W.H. o
BBIITYCKAIOIIEH Ka(be,HpBI * Mal + Wpentupukatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Hesab ocBoeHMsI TMCHUIUVINHBI: V3ydeHME KOMIBIOTEPHBIX TEXHOJIOTUH, MOJIE3HBIX NI HAYYHOU

paboTsl

3agaun AMCHMIIINHBI

- N3y4yenue 6a30Boro cuHTakcuca si3sika Python;
- M3yuenue npocTelimx MeTO10B aHaIM3a BBIYMCIUTENBHBIX alTOPUTMOB;
- 3y4yeHue aaropuTMoB OUCKa U COPTUPOBKHY;
- 3yuenue anropuTMOB IOMCKA IMyTEH U BBIYMCIUTEIBHON N€OMETpUH;
- 3yuenue crienuanbHbIX aJTOPUTMOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-3 criocoben
npuoOpeTaTh U
UCIIOJIb30BaTh HOBYIO
UH(POPMAIIUIO B CBOCH
MpeAMETHON 00J1acTH,
npeJiarath HOBbIC UJICH U
MOJIXOJTBI K PEIICHUIO
WH)KCHEPHBIX 3a/1a4

NJI-1ork-3 3HAET IPUHITATIBI
MIOCTPOEHUS JIOKAJIbHBIX U
rJI00aTBbHBIX KOMITBIOTEPHBIX
cetel, OCHOBBI IHTEpHET-
TEXHOJIOTHH, THIIOBEIS
MpoLe1ypbl TPUMEHEHUS
poOJIEMHO-OPUEHTUPOBAHHBIX
MPUKJIAHBIX TPOTPaMMHBIX
CPE/ICTB B AUCIUILIMHAX
npohecCHOHANBHOTO UKJIA U
npodeccuoHaIbHOM chepe
JIeATEITIbHOCTH

3HATh:
- QJITOPUTMBI IOMCKA U COPTUPOBKH;
- METO/Ibl aHAJIM3a U UCCIIEI0BaHMS
BBIUHCIUTENbHBIX QJITOPUTMOB;

- OcHoBslI sA3b1Ka Python.

OIIK-3 cniocobeH
npuoOperaTh U
UCIIOJIb30BaTh HOBYIO
uH(pOpMaIIHIO B CBOEH
MpeMETHON 00J1acTH,
npeyiaraT HOBBIE HJICU U
MOJIXOJTBI K PEIICHUIO
WH)XCHEPHBIX 3a7a4

N]1-20mk-3 YMET HCIIOIB30BATh
COBPEMEHHBIE
MH(OpPMaLMOHHBIE U
KOMIIBIOTEPHBIE TEXHOJIOTUH,
cpencTBa KOMMYHUKALIAM,
CHOCOOCTBYIOLIHE
MOBBIIIECHUIO 3PPEKTUBHOCTH
Hay4YHOI 1 0Opa3oBaTeNbHON
chep aesTeNnbHOCTH

YMETh:

- BBIYHCIIATH CII0)KHOCTh M OLIEHUBATh
IIPOU3BOIUTEIIBHOCTD BBIYMCIUTEIBHBIX
aJITOPUTMOB;

- peaJr30BbIBaTh AITOPUTMBI ITOKCKA U
COpPTUPOBKH;

- IUcaTh IporpamMMsl Ha si3bike Python.

OIIK-4 criocob6en
pa3pabaTeiBaTh U
PUMEHSTh
CICIHATN3HPOBAHHOE
POrpaMMHO-
MaTeMaTHIECKOe
obecrnieueHue s
MPOBEJICHUS UCCIIEOBAHMI
U pelICHHS] HHKEHEPHBIX
3a/1a4

W /I-1onk-4 3HaeT METOIBI
pacuera, IpOEKTHPOBAHUS,
KOHCTPYHPOBAHHUS U
MOJIEPHHU3AIUH JIEKTPOHHOMN
KOMIIOHEHTHOH 0a3bl ¢
HCIIOJIB30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOTO
POEKTUPOBAHUS U
KOMITBIOTEPHBIX CPEJICTB

3HATh.

- AJITOPUTMBI ITOUCKA HYTeﬁ )51
BBIYHCIINTCIIHHOM reoMCTpHHU,
- CIICHUAJIBHBIC AJITOPUTMBI.

OIIK-4 cniocoben
pa3pabaTsiBaTh U
PUMEHSTh
CIEIHATM3UPOBAHHOE

W/1-20nk-4 YMeer
OCYIIECTBIISITH BEIOOP
Han0oJiee ONTUMAaIbHbIX
NPUKJIAJHBIX [IPOTPAMMHBIX

YMETB:
- peaan30BbIBATh AT OPUTMBI [IOUCKA

MyTEN U BBIUUCIUTEIHHON T€OMETPHH;
- p€aIU30BbIBATH CIIEHUAIbHBIE




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
IPOrpaMMHO- MAKETOB JJIsl PEeLICHUS AJITOPUTMBL.
MaTeMaTU4YeCcKoe COOTBETCTBYIOIIMX 3aja4
obecrnieueHue s Hay4YHOU 1 00pa30BaTeNbHOM

IMPOBCACHUA I/ICCJIC,HOBEIHI/II\/JI JACATCIIBHOCTH
N pCHICHUS WHXXCHEPHBIX
3aaad

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo(eCcCHOHAIBbHOW 00pa3oBaTelbHON Iporpamme
TBepaoTenbHas MHKpO- U HaHodnekTpoHuka (mamee — OIIOII), nanpaBnenus noxaroroku 11.04.04
DJEeKTPOHUKA U HAHOZJIEKTPOHUKA, yPOBEHb 00pa30BaHMs: BhICIIEe 00pa30BaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeHero o01ero oopa3oBaHus.

Pe3ynbpTaThl 00y4eHus, MojrydeHHbIE P OCBOCHUH JTUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALNOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUIUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHoBsl Python 14.7 1 1 - 4 - - - - - 9.7 - Camocmoamenvroe uzyuenue
11 OcHosbl Python 14.7 1 - 4 - - - - - 9.7 - meopemuueckoz0 mamepuana: N3ydenus
METOIUYECKON JTUTEPaTyphl
2 Tepmunb! 1 35 5 - 10 - - - - - 20 - Camocmosamenvnoe usyuenue
OIpesieNICHU meopemuuecko20 mamepuana: N3yuenus
MaTeMaTH4eCcKOTo METOIUYECKOI JIUTEpaTyphl
aHaJM3a aJrOPUTMOB
2.1 Tepmunb! 1 35 5 - 10 - - - - - 20 -
OTIpeNeTICHUS
MaTeMaTHYECKOTO
aHaIN3a aJrOPUTMOB
3 AJTOPUTMEI 36 6 - 10 - - - - - 20 - CamocmosamensbHnoe usyuenue
COPTHPOBKH meopemuyueckoz0 mamepuana: VIzyaenns
3.1 AJTOPUTMEI 36 6 - 10 - - - - - 20 - METOJMYECKON JINTEPATYPBI
COPTHPOBKH
4 AJTOPUTMEI ITOHCKA 22 4 - 8 - - - - - 10 - CamocmosamensbHnoe usyuenue
4.1 AJNTOPUTMEI ITOHCKA 22 4 - 8 - - - - - 10 - meopemuyueckozo mamepuana: VI3yaenus
METOIMYECKON JIUTEPaTyphl
3aueT ¢ OLEHKOU 59.3 - - - - - - - 0.3 - 59
Bcero 3a cemecTp 167.0 16 - 32 - - - - 0.3 59.7 59
Hroro 3a cemecTp 167.0 16 - 32 - - 0.3 118.7
5 BbazoBsie - 2 - - - - - - - - - - Camocmoamenvroe usyuenue
NPE/ICTABICHUS TEOPUU Hmeopemuueckozo mamepuana: V3ydenus
rpagoB METOINUECKOI JIUTepaTyphl
5.1 BasoBsle - - - - - - - - - - -
NPE/ICTaBICHUS TEOPUU
rpagoB




AHFOpI/ITMLI IMOUCKa

Camocmoamenbroe uzyueHue

nyTen meopemuueckozo mamepuana: N3ydenus
6.1 AJTOPUTMBI TIOUCKa - - - - - METOIUUYECKOI JIUTepaTyphl
yTeu
7 BrruucnurensHast - - - - - CamocmoamensHoe usyuenue
TeOMEeTpust meopemuyueckoz0 mamepuana: VIzyaeHns
7.1 BrrancnurensHas - - - - - METOIUYECKOMN JINTEPATYPBI
TeOMETpust
8 Mertop!I reHepauy 1 - - - - - Camocmoamenvroe usyuenue
TECTUPOBAHUS meopemuyueckozo mamepuana: VIzyaeHns
CITyJalHBIX YHCET METOIUYECKOI TUTepaTyphl
8.1 MeTonpl TeHepanuy u - - - - -
TECTUPOBAHUS
CITyJalHBIX YHCET
9 CrneunansHble - - - - - Camocmoamenvhoe usyuenue
AITOPUTMBI meopemuueckoz0 mamepuana: N3ydenus
9.1 CreranbHbIe - - - - - METOIUYECKON JTUTEPaTyphl
AJITOPUTMBI

3a4eT ¢ OLEHKOI

Bcero 3a ceMecTp

Hroro 3a cemecTp

UTOoro

167.0

16

32

0.3

118.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHoswl Python

1.1. OcHoBsl Python
Cunrakcuc s3pika. MaccuBbl u 1ukiabl. Oynknuu. Paborta ¢ daitmamu. CnydaifHple 4uca.
NumPy. Matplotlib. TaGimuHbIe TUIIBI TaHHBIX.

2. Tepmunol u onpedeﬂesz mMamemamudecKo20 auaiu3za aicopummoe

2.1. TepMUHBI 1 ONpeAEICHNUS MATEMAaTHUECKOT0 aHAJIN3a AJITOPUTMOB

OK3eMIUIsIp 3a1aud, pasMmep OSk3eMmiuiipa 3aaadn. CkopocTh pocta (QyHKIUH. AHaIM3
HaWJIy4Illero, CpeAHero u Hauxymuero ciaydaeB. CemeiicTBa nmpousBoautesbHocTH. OcoOeHHOCTH
BBIYMCIICHUM C IIJIABAIOIIEH TOYKOM.

3. Ancopummol copmuposKu

3.1. AnropuT™Mbl COPTUPOBKHU

CoprupoBka mnepectaHoBkoi. CopTupoBka BcTaBkamu. llupamMujanbHas COpPTHUPOBKA.
CoptupoBka, ocHOBaHHasi Ha pa3zbouenun. CopTupoBka 0€3 CpaBHEHHH, OJOYHAs COPTHUPOBKA.
CopTupoBKa CIHUSHUEM.

4. Ancopummul noucka

4.1. AnropuT™bl IOMcKa
IlocnenoBarenpHbll noucK. bunapubelii nouck. Ilomck Ha ocHoBe xema. PunpTp biayma.
bunapHoe nepeBo noucka.

5. Baszosvle npedcmasienus meopuu 2pados

5.1. ba3zoBble npeacTaBiIeHUs TEOPUU TpadoB

OcHoBHble TepMUHBI U onpezeneHus. [louck B rimyouny. [louck B mupuny. Kparuaitmmii nyts
u3 ogHoW BepmmHbL. Anroput™ /[leiikerpsl. Anroputm bemnmana-®opaa, Bapualuu aaropurMa
Heiikctpel. KpaTuaiimmme nyTd MeXJIy BCEMHU IapaMH BEpIIMH. AJTOPUTMBI HOCTPOEHUS
MUHHMMAJIBHOTO OCTOBHOIO JI€PEBA.

6. Anzopummsl noucka nymeu

6.1. ATropuTMBI IOMCKA MTyTEN
Konnenmuu noucka myreil. Minimax. NegMax. AlphaBeta. [lepeBbsi moucka. A*Search.
TpancnoptHas cetb. CeTh ¢ neperpy3Koil.

7. Boiuucnumenvnas ceomempust

7.1. BerurcnuTenbHas FEOMETPHS
Brimyknast o6onouka. LineSweep. /luarpamma Boponoro. [IpoctpanctBennsie aepeBbs. [louck
Onmmkaiiiiero cocena.

8. Memooul 2enepauuu u mecmuposanus CIVYaunblx Yucei

8.1. Metoasl réeHepat U TCCTUPOBAHUA CﬂyqaﬁHBIX YHUCCII



I'eneparopsl HCTHHHO CIIy4aWHBIX IIOCIAECOBATEIBHOCTEN. ['€HepaTopsl ICEBIOCITYYalHbIX
yucen. TecTupoBaHUE TEHEPATOPOB CIYYAMHBIX TOCeA0BaTeIbHOCTEH. OCHOBBI KpUNITOTpadum.

9. Cneyuanvuvle an2opummbl

9.1. CneunasibHbIe AITOPUTMBI
[Ipubnmxennsie anroputmsl. [lapainenbHbie anropuT™Mbl. BeposITHOCTHBIE aITOPUTMBI.

3.3. TeMbl NpaKTHYECKUX 3AHATHI

1.
. TepMUHBI U ONpeeIeHNs MAaTEMaTHUECKOTO aHaJIN3a aJlTOPUTMOB;
. AITOpUTMBI COPTUPOBKU;

. AIIrOpUTMBI ITOMCKA;

. bazoBrbie npeacTaBienus Teopun rpados;

. AJITOPUTMBI IOUCKA IyTEH;

. BeruncnurenbHas reomeTpus;

. MeTtonpl reHepaliuy ¥ TECTUPOBAHUS CIIyYaiHbIX YHCEN;

. CneunanbpHbl€ aITOPUTMBI.

O 03O L B W

Ocnogsl Python;

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupoOBaHHBIEC PE3yabTaThl O0yUEHUS

Howmep pasznena aucruruiiHs (B

O1eHOYHOE CPEACTBO

Konanr
110 JUCLUUIUIMHE COOTBETCTBHUU C 11.3.1) (TN ¥ HAUMEHOBAaHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazjeom 1) 1]2[3]4]5]6]7[8]9
3HaTh:
OcHoBgsI s13b1Ka Python NI-lonk-3 + [TporpammupoBanue (koa)/OcHoBbl Python
METO/bI aHAIN3a U UCCIIeIOBAHUS [IporpammupoBanue (koxa)/TepMuHbI 1
BBIYHCIUTENbHBIX aITOPUTMOB U -lonk-3 + oTpesiesIeHUs] MaTeMaTUYeCKOro aHaIn3a
QITOPUTMOB
QJITOPUTMBI TTOMCKA U COPTUPOBKHU [IporpamMmmupoBanue (Koa)/ AITOPUTMBI
NIOUCKa
WI-1lonk-s + |+
[IporpammupoBanue (Koa)/ ANropuTMbl
COPTUPOBKH
CTIEMATBHBIEC AITOPHUTMBI [IporpammupoBanue (kox)/MeToabt
TeHepaluu U TeCTUPOBAHUS CIIy4alHbIX
U104 + qrcen
[IporpammupoBanue (koxa)/CrienuanbHble
QITOPUTMBI
aJITOPUTMBI [TOUCKA MyTeH U [IporpammupoBanue (Koa)/ ANrOpUTMBI
BBIYUCIIUTEIIBHON T€OMETPUH IIOMCKa ITyTen
IIporpammupoBanue (koxa)/bazoBsie
Mpe/icTaBIeHMs Teopun rpadon
N-1ork-4 S L ITporpaMMupoBaHue
(xom)/BerancnurenbHas reOMETpUs
IIporpammupoBanue (kox)/MeToabt
TeHepaluy ¥ TECTUPOBAHUS CITyJaifHBIX
qucen
Ymersb:
MMCcaTh MPOTrpamMmbl Ha si3bike Python NJI-201mk-3 + [Tporpammupoanue (kox)/OcHoBsl Python
peann30BbIBATh AJITOPUTMBI IIOMCKA U NJI-20r1k-3 + | + [IporpammupoBanue (koa)/ ANTOPUTMBI




COPTHUPOBKH

ITIOHNCKa

[IporpammupoBanue (Kox)/ ATropuTMbI
COPTUPOBKH

BBIYUCIIATH CIIOXKHOCTh U OLICHUBATh

[IporpammupoBanue (koxa)/TepMUHbI 1

IIPOU3BOIUTEIIBHOCTDh BIYMCINTENIBHBIX N-20rx-3 OIIpeEIICHUsI MaTEMAaTUYECKOTO aHaIn3a
QJITOPUTMOB JITOPUTMOB
pealn30BbIBaTh CIIELIUAIIBHBIEC AJITOPUTMBI IIporpammupoBanue (kox)/MeToabt
reHepaluu U TECTUPOBAHUS CIIy4alHbIX
UJ1-20r1x-4 qyucel
[IporpammupoBanue (kox)/CrienuanbHbIe
AJITOPUTMBI
peann30BbIBAaTh AJITOPUTMBI IIOMCKA ITyTEH [IporpammupoBanue (Kox)/ ANTOPUTMEI
Y BBIYUCIIUTEIbHOW F€OMETPUH IIOMCKa ITyTeH
V20114 [IporpammupoBanue (kox)/basoBeie

IpeJICTaBICHUS TeOpuu rpados

[IporpammupoBanue
(xon)/BerancnuTenbHas reoMeTpus

10




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Anroputmel noucka (IIporpammupoBanue (kon))
2. AnroputMmsl coptupoBku (IIporpammupoBanue (ko))
3. Ocuossl Python (ITporpammupoBanue (kox))
4. TepMUHBI ¥ OTIPEICTICHUS MaTeMaTHIeCKOro aHam3a anroputMoB ([IporpammupoBanue

(kon))

2 cemecTp

DPopma peanmnzanun: KomnerorepHoe 3aanue
1. Anroputmsl noucka nmyreit (IIporpammupoBanue (kon))
2. bazosble npezacrasienus Teopuu rpagos ([IporpammupoBanue (kox))
3. Beruucnurensnas reomerpus (IIporpammupoBanme (kom))
4. MeTo/ipl reHepaiuu u TeCTupoBanus ciiydaiHbix yuceln ([IporpammupoBanue (ko))
5. Cneuunansusie anroputmsl (IIporpammupoBanue (kon))

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBIISETCS MPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ ouenxou (Cemecmp Nel)
HToroBas olieHKa - OI[EHKA 32 3a4eT 110 BTOPOMY CEMECTPY Kypca

3auem ¢ ouenxou (Cemecmp No2)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS
5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIPaBOYHBIC CUCTEMBI:

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HaAaNMMCHOBaHHUE
VY4eOHble aynuTopun K-110, Yuebnas CTOJI IPeroiaBatTes, CTyJI, mKad 1
JUISL IPOBEICHUS naboparopus Mo Kypcam: JIOKYMEHTOB, IIKa( sl XpaHEHUS
JIEKIITMOHHBIX 3aHITUN «TBepnorenbHas WHBEHTAaps, TOCKA MEIOBAsl, YKa3Ka,
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U TEKYILEro KOHTPOJIS

JIEKTPOHMKAY; «DPU3HKa
MOJTYTTPOBOTHUKOBBIX
pruOOPOB U UHTETPATHLHBIX
CXEM)

71a00paTOPHBIN CTEH/, 000pPYIOBaHKE
yueOHOe, KOMITBIOTEP MePCOHATBHBIN

K-102a, Yuebnas ayauropus

napra, CTyJ, J0CKa MeJoBasi, HOyTOYK,
KOHJIULIUOHEP, TEJIEBU30D

K-102, Yuebnas ayauropust

napra, CTyJ, J0CKa MeJoBasi, HOyTOYK,
KOHJIULIUOHEP, TEJIEBU30D

K-105/1, KommbroTepHbIii
KJ1acc

CTOJI, CTOJI JUI1 OPTTEXHUKH, CTOJI
KOMIIBIOTEPHBIMH, CTYJI, JOCKA MEJIOoBas,
MYJIbTUMENUUHBIN IPOEKTOP, KOMIIBIOTED
NIEPCOHAJIbHBIN, KOHIUIMOHED

VYueOHbIC ayAUTOPUHN
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuii, KP u KII

K-110, YuebHnas
naboparopus 10 Kypcam:

CTOJI IIperoiaBaTeis, CTyJl, mKad A
JOKYMEHTOB, IIKaQ A5 XpaHEeHUs

«TBepnoTenbpHas WHBEHTaps, J0CKa MEJIOoBas, yKa3Ka,
AIEKTPOHHKAY; «DU3UKa 1abopaTOPHBIN CTEH, 000PYI0BaHHE
MOJIYIPOBOTHUKOBBIX yueOHOEe, KOMIIBIOTEp MEPCOHATBHBIN
MpUOOPOB U MHTETPATBHBIX
cXeM»
K-105/1, KoMmbroTepHbIit CTOJI, CTOJI JJIsl OPT'TEXHUKHU, CTOJ
KJ1acc KOMIBIOTEPHBIH, CTYII, JOCKA MEJIOBas,

MYJIbTUMEIMUHBIA ITIPOEKTOP, KOMITBIOTED
NIEPCOHAJIbHBII, KOHJUIMOHED

VY4eOHble aynuTopun
IUIs1 IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTaluu

K-110, YuecOuas
nabopaTopus Mo Kypcam:

CTOJI IIPETIO/IABATENS, CTYJI, IIKad 11
JIOKYMEHTOB, 1IKaQ A5 XpaHEHUs

«TBepnoTenbHas WHBEHTAps, JJ0OCKa MEJIOBasl, YKa3Ka,
AJIICKTPOHMKAY; «DH3uKa 1abopaToOpHBIN CTeH I, 000PYyI0BaHHE
TTOJTYTTPOBOTHUKOBBIX y4aeOHOe, KOMITBIOTED MEePCOHATBHBIN
pruOOpPOB U HHTETPATHLHBIX
cXeM»
K-105/1, KommbroTepHsIii CTOJ, CTOJI JJIsl OPTTEXHHUKHU, CTOJ
KJace KOMITBIOTEPHBIN, CTYJI, 10CKA MEJIOBas,

MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP
NIEPCOHAIIbHBIN, KOHAUIMOHED

ITomemenus s
CaMOCTOSITEIILHOU
paboThl

K-105/1, KomnbrotrepHslit
KJ1acc

CTOJI, CTOJI JUI OPTTEXHUKH, CTOJI
KOMIIBIOTEPHBIN, CTYII, JOCKAa MEJIOBas,
MYJIBTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP
NIEPCOHAIIbHBIN, KOHAULMOHED

K-105/2, KomnbrotepHslit
KJ1acc

CTOJI IPEeNoaaBaTes, CTOI
KOMIIBIOTEPHBIM, CTYJI, JOCKA MEJIOBas,
KOHAUIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

K-109/1, KaOuner
coTpyaHuKoB Kad. "DuH"

Kpecio pabouee, paboyee MECTO
COTPYAHHUKA, CTOJI JJIs1 pabOTHI C
JOKYMEHTaMH, CTYJ, mKad 1is
JTIOKYMEHTOB, mKad IS OJEXKIBI, CTOJ
MIUCHMEHHBIN, CTOJI JJIsl COBEIIaHuH, J0cKa
MeJIOBasi, KOMITBIOTEPHASI CETh C BBIXOJIOM
B MlHTEpHET, MHOTO(YHKIIMOHAIBHBIHI
HEHTP, 000pyIOBaHKE /ISl SKCTIEPEMEHTOB,
KOMITBIOTEP NE€PCOHANBHBIN, TOKYMEHTHI,
KHHTHY, Y4€OHUKH, TOCOOUSI
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IMomemenus misa
XpaHEHUs
obopynoBaHus U
y4eOHOr0 MHBEHTapPs

K-115, Cxnang xad. "OuH"

CTeJIIaXK, MHBEHTaph Y4eOHBIi
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOMHBIOTCPHBIG TCXHOJIOTHH B HAYYHBIX UCCICAOBAHHAX

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1  Ocnossl Python (ITporpammupoBanue (ko))

KM-2 TepMmuHsI 1 onpeaesieHus: MaTeMaTudeckoro ananu3a aroputmMos (I[IporpamMmmupoBanue (ko))
KM-3  Aunroputmsl coptupoBkH (IIporpammupoBanue (ko))

KM-4  Anroputmsl noucka (IIporpammupoBanue (kox))

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

HNunexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen qucuuminHbl KM:
pasnena AT el Henens 4 8 12 14
KM:

1 Ocnogsl Python

11 Ocuosl Python +
5 TepMHUHBI 1 OTIpE/ICTICHUS MATEMAaTHYECKOTO aHATN3a
QITOPUTMOB
21 TepMHUHBI 1 OTIpE/ICTICHNS MATEMAaTHYECKOTO aHATTN3a +
] aJIrOPUTMOB
3 AJNTOPUTMBI COPTUPOBKU
3.1 ANTOpPUTMBI COPTUPOBKHU + +
4 ANTOpPUTMBI IOUCKA
4.1 ANTOpPUTMBI IOMCKA + +

Bec KM, %: | 10 30 30 30

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIEr0 KOHTPOJISl yCIIeBAeMOCTH 10 JMCIUIIHHE:
KM-5 bazoBsie npeacrasienus Teopuu rpagos (IIporpamMmmupoBanue (kon))

KM-6  Anropurmsl noucka myteit (ITporpammupoBanue (ko))

KM-7  Beruucnurensnas reometpus (IIporpammuposanue (kox))

KM-8 Metozsl TeHepaliu 1 TeCTHPOBaHUs cirydaidHbIx uncen ([IporpamMupoBanue (Kom))
KM-9 Crnenuansasie anroputmsl (IIporpammuposanue (kox))

Bujx npomexxyTo4HOI aTTecTanuu — 3a4eT ¢ OLIEHKOM.

Howmep N — Nunekc KM-5 | KM-6 | KM-7 | KM-8 | KM-9
paszaena eIt et KM:
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Henens 4 8 12 14 16
KM:
1 basoBeie npezcraBnenus Teopun rpagos
11 ba3oBeie npescraBnenus Teopun rpagos + + + +
2 AJITOPUTMBI TOUCKA TTyTEH
2.1 AJITOPUTMBI TIOMCKA TTyTEH + + + +
3 BrruncnurensHas reomeTpus
3.1 BreraucnurenbHas reoMeTpus + + + +
4 MeToapl reHepaly U TECTHPOBAHHUS
CIIy4aifHbIX YHCell
41 MeToapl reHepaly U TeCTHPOBAHHUS + +
' CIIy4aifHbIX YHCell
) CrneunanbHble QJITOPUTMBI
5.1 CrneunanbHble QJITOPUTMBI + +
Bec KM, %: | 10 20 20 20 30
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