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1. TACITIOPT PABOYE# MPOTPAMMBI JUCIHATIJINHBI /
MOJYJIS

1.1. MecTro aUCUMIUIMHBI (MOAYJsI) B CTPYKTYpe 00pa3oBarTebHOU

MPOrpaMMblI
Hucuunnuna «PoboToTexHHKa» OTHOCUTCS K BapuatuBHOoMy wmoaynawo b1.B.01.06

OcBauBaeTcsi B 2 cemecTpe, o01as TpyI0eMKOCTb - 2 3a4€THBIX €IMHUII, Bcero 72 yacoB (04HO), B 1
cemectpe, 00Ias TPYIOSMKOCTh - 2 3a4eTHBIX CIMHUI], Bcero 72 4acoB (04HO-3a04HO). Dopma
KOHTPOJISL: 2 CEMECTp - 3a4eT (OYHOE OT/eieHHe), B 1 ceMecTpe — 3aueT (0YHO-320YHOE OT/ICIICHHE).
B mpouecce oBiasieHusi JaHHBIM KYpCOM Y CTYACHTa (OPMUPYETCS JOTMKO-aJrOPUTMUYCCKUIA |
CHUCTEMHO-KOMOWHATOPHBI  CTHJIb ~ MBINUICHUS, 4YTO  SBISETCS OJHUM W3  NPU3HAKOB
npodeccroHan3mMa npenojgasareis. JJannas Mmoaens GoOpMUpPYeTCs IPH H3YYEHUU BCErO KOMILIEKCa
JMCIIATUTMH, U3YYaeMbIX B ITEABY3€, B TOM YHCIIE JJIs pEIICHHS 3a7a4 a0CTPAKTHON U KOMITBIOTEPHOU
aNreOpsl B Cpelie OTKPBITHIX CUCTEM U CBOOOIHOTO MPOrPAaMMHOTO 00ECIICUCHUSI.
eab 0cBOCHUS TUCUMIITIMHBI (MOTYJIS)

Llenb OUCHMIUIMHBL: YCBOGHHE CTYICHTAMH OCHOBHBIX KOMITBIOTEPHBIX TEXHOJIOTHH,
HEOOXOIMMBIX JUIsS pEIICHHS 3a7ad B CPEle OTKPBITHIX CHCTEM W CBOOOJIHOIO MPOrpPaMMHOIO
obecrieyeHus.

1.2. Illmanupyemblie pe3yJbTaThl 00y4eHHs N0 AUCHUILIHHE (MOIYJII0)
JlocTukeHue eIl OCBOSHHS IUCIUIUIMHBI (MOAYJIs) obecrieunBaeTcs uepe3 GopMUpOBaHUE
CIICTYIOIIUX KOMIICTCHIIUHN (C YKazaHuem wuppa komnemeHyuu):

Tabnuya 1
Kon u nHaumenoBaHue Kox u HamMeHOBaHMe HHAUKATOPA IInanupyemble pe3yJbTaTbl 00yUeHHS
KOMIIETCHIIUH JOCTHKCHUA KOMHeTeHHHﬁ, KOTOpbIe
¢opmupyer nucuuniauHa (MOayJib)
IK-1. [IK-1.1. 3naer cTpykrypy, cocTtaB u|3HaTh:
C 5 JUAAKTUYECKHE €IMHULBI IPEIMETHOMU | CTPYKTYpPY, COCTaB U
noco0OeH
obsactu (TIpemno1aBaeMoro nNpeaMeTa). | IuIaKTHIECKHE €INHALIBI
OCBamBaTh U ~
MpeAMETHOM 00IacTu
WCIIO0JIh30BaTh [IK-1.2. Ymeer ocymecTBisiaTb OTOOP
(mpeno1aBaeMoro npeameTa).
TEOPETHUECKUE y4eOHOTO  coAepXKaHus Uil €ro v
MeTh:
3HaHUS U peanu3anu B Pa3IMYHBIX  (popmax
OCYIIECTBIISATH OTOOp yueOHOI0o
MPaKTUYECKHUE 00y4eHus B COOTBETCTBUU c

COACPpIKaHUA IJId €ro p€ajan3anun

yMeHus 1 HaBblkH B | TpeboBanusiMu @I'OC OO.
B pa3IMYHBIX opMax 0O0ydeHHUs

IIPEAMETHOU IIK-1.3.  JleMOHCTpUpyeT  yYMEHHE |B COOTBETCTBUH C TPEOOBAHUSIMHU

obnactu IpH | paspabareiBaTh  pasnuunble  Gopmel |PI'OC OO.

pemecHnn y4eOHBIX 3aHATUH, IPUMEHATh METO/Ibl, | Biagersn:

PO eCCHOHATBHBIX IPUEMBI U TEXHOJIOTMU O0YyY€HHs], B TOM |HaBbIKAMH  pa3pabOTKH

3ajmad qpcie MHPOPMAIMOHHEIE. Pa3IMYHBIX bopm
y4eOHBIX 3aHATHH,

IIPUMEHEHHUSI  METOJOB,
IIPUEMOB ¥ TEXHOJOTUI
o0y4yeHHs, B TOM 4YHCIIE
MH(POPMALIMOHHBIX.

1.3. O6beM AUCHUIIUHBI (MOTYJIs1)
OO0mast TpyTI0eMKOCTh JAUCIHMILTAHBI (MOAYJIS) OYHO W OYHO-3a09HO coctaBisier 2 3E (72
akajieM, 4acoB)



Tabauya 2

Bup yueOHoii padoTbl

KoauuecTBo aKaJacM. 4acoB

OunHo

O4YHO0-3204YHO

2 cemecTp

4.1. O0beM KOHTAKTHOI padoThI 00y4arommxcs ¢

72

72

4.1.1. ayautopHas padorTa

30

24

B TOM YHCJIC:

JICKIINH

10

12

MPaKTUYECKUE 3aHITHS, CEMUHAPHI, B TOM YHCJIE IPAKTUIEeCKas
IMOJArOTOBKA

20

12

nmabopaTOpHBIE 3aHATH

4.1.2. BHeayauTOpHas padoTa

B TOM YHCJIC:

HHAUBUAYyaJIbHAA pa60Ta O6y‘IaIOH.lI/IXCH C IpernogaBaTeiicM

KypCOBOE IIPOCKTUPOBaHHe/paboTa

rpynrnoBbIC, MHANBUAYAJIbHBIC KOHCYJIbTAllUN U UHBIC BU/IbI y‘lG6HOI7[
ACATCIBbHOCTH, IPEAYCMATPUBAIOIINEC I'PYIIIIOBYIO WM NHAWNBUAYAJIbHYTO

paboTy 00y4aroIMXCs ¢ MPernoiaBaTeeM

4.2. O0beM caMOCTOATEIbHOI padoThI 00y4aroIuXcs

42

48

B TOM YHCJIC 4aCOB, BBIACJICHHBIX HA MMOJATOTOBKY K OK3aMCHY

2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI (MOAYJISA)

2.1. TemaTu4eckoe NVIAHUPOBAHHUE TUCIUIIMHBI (MOILYJIfA):

Tabnuya 3

Oomasn Jlekuuu
TPYAOEMKOCT
b B

aKaja.Jgacax

HaumeHnoBanue
TeMblI (pa3iesa)
n JHCIHIITMHBI
(Moays)

Ipakr.
3aHATHSA

JIao.
3AHATHA

Cam.
padorta

OuHo-
3a049HO

Ouno | Ouno- | OyHo

3a04YHO

OuHo-
3a049HO

OuHo

OuHo-
3a049HO

OuHo

Ouno-
3a04YHO

Ouno

1 cemecTp

1. | OcHOBBI  sI3BIKA
Python u cpena
pOrpaMMHUPOBaH
U KOMIIa
3peHHUSI u
POOOTOTEXHUKH. 4
YcranoBka
OoubmnoTex A
KOMITBIOTEPHOTO
3peHMUsI u
POOOTOTEXHUKHU

us

12

2. | CermeHTanus
HN300pakKeHUI.




JlerexTupoBanue
00BEKTOB

Knaccudukanmst
u TeHepanus
N300paKCHHM

OTcrexuBaHue
JIBIDKYIITHX CSI
00BEKTOB BO
BpEMEHU

Pacno3naBanue
qui. OnTHYECKoe
pacro3HaBaHue
CHUMBOJIOB

2 cemecTp

OCHOBEI 3BIKa
Python u cpena
POrpaMMHUPOBaH
Ml IS KOMIIa
3peHus U
POOOTOTEXHHKH.
Ycranopka
OuOJIMOTEK IJId
KOMITBIOTEPHOTO
3pEHUS U
pOOOTOTEXHUKHU

Cermenranus
HU300paKSHUA.
JleTexTupoBaHue
00BEKTOB

Knaccudukanms
U TeHepanus
MU300paKeHUI

OrTciexuBaHue
JIBYOKYIITUAX CST
00BEKTOB BO
BpEMEHU

10.

Pacrnio3naBanue
. Onruyeckoe
pacro3HaBaHue
CHUMBOJIOB

10

11.

OCHOBEHI 3BIKa
Python u cpena
POrpaMMHUPOBaH
Hsl I KOMITa
3peHus U
POOOTOTEXHHKH.
YcraHoBka
OHMOIHNOTEK ISt
KOMITBIOTEPHOTO
3pEHUS U




POOOTOTEXHHUKHU

Uroro:

1.2. Conep:xanue pa3iesioB AUCUMIIMHBI (MOIYJI5):

Tabnuya 4
Ne HaumeHnoBaHnue TeMbl (pa3jeJia) Coaep:kaHue TMCHUTIMHBI
/1 AUCHUTIAHBI (AMaaKTHYEeCKHE eHHUIbI)
(012 nedazoeuueckux npoghuneu Hanoausemcs ¢ yyemom @IOC
OCHOBHO20 0OUe2o u cpedne2o 0bue2o 00pPa308aHus)

1. |OcuoBbl s3pika Python wu|CuHTakcuc, epeMeHHBIC, TUITBI JaHHBIX, OTICPAIlUH B SI3BIKE.
cpena  nporpammupoBanus [IpaBuno odopmienus. @yHKIMHM BBOJA U BBIBOJA JAHHBIX.
ais komma  3peHHMs W | bubOnmoreka matplotlib. Pyplot
pobOoToTexHUKH. YcTraHoBKa | bubmmoreka OpenCV,
oubmoTex st | @perimBopk TensorFlow
KOMIIBIOTEPHOTO  3PEHHSI U
POOOTOTEXHUKHU

2. |CermeHrtanus MeTonbl, OCHOBaHHBIE Ha KJIACTEPU3ALIMHU
M300pakeHU. MeTopbl ¢ UCTIOJIB30BAHUEM THCTOTPAMMBI
JleTekTupoBaHue 00beKkTOB | BBIICICHNE KpaéB

Mertonb! pa3zpactanus o0nacTeit

Mertonsl pa3pesa rpada

CerMeHTanus METOJIOM BOAOpa3iena

CerMeHTanys ¢ MOMOUIBIO MOJEIH

MHuoromMacitabHasi CerMeHTaIus

Pacno3naBanue 00BHEKTOB B pealbHOM BPEMEHH - pabOTaeM C
KOJIOM

TectupoBaHue pacmo3HaBaHHs OOBEKTOB B peaJbHOM
BpPEMEHH Ha BeO-Kamepe

3. | Knaccudukanus u remeparms  MaTemaTuyeckas IOCTaHOBKA 33aJja41

M300paxeHui 1. BeposiTHOCTHasi MOCTaHOBKA 3ajjau

2. Ilpu3HakoBO€ MPOCTPAHCTBO

Tumnonorus 3ama4 kaaccuuKaum
1. Tumnbl BXOJHBIX JaHHBIX
2. Tumbl k11accoB

['eneparus n300paxxeHnit U TEKCTYp B HElpoceTn

Pa3paboTka npuioxxeHuit

4. |OTcrnexxruBaHue JBIDKYITUXCS | AITOPUTM HaXOKJICHUS KOOPAUHAT MPSIMOYTOJTbHUKOB,

00BEKTOB BO BPEMEHHU

00paMIIIOIINUX OOBEKTHI




PacnosnaBsanue JIULI.
Onrtuueckoe pacrno3HaBaHUE
CHMBOJIOB

MeTozbl aBTOMAaTH4ECKOTO pacIIO3HABAHUS JIULL:

1. mHeifporcuxonornyeckue MoJenu;

2. HEHpo(PHU3NOIOTHIECKUE MOCIIH;

3. uH(pOpPMAIMOHHO — IPOLECCYabHbIE MOICIH;
KOMIIbIOTEPHBIE MOJIEIH PACIIO3HABAHHUS.
Pacnio3znaBaHue CHMBOJIOB HEHPOHHOM CETBIO
PacrniozHaBanue oopa3os
Pacnio3naBanue peun

3. YCJIOBUSI PEAJTU3ALIAN TUCHUTIIMHBI (MOIY.JIS)

3.1. YueOHO-MeTOAUYECKOE OOecTIiedeHHe CAMOCTOSATEIbHOM padoThl

o0y4aromuxcst
Tabauya 5
Ne HaumenoBaHnue pa3jaesia Bua camocrositesibHOI padoThl 00y4ar0IMXCH
n/n AUCHHUILINHBI
1. OcHoBsl s13b1Ka Python u | MI3y4yeHue u KOHCIIEKTUPOBaHUE OCHOBHOW U
cpeza IporpaMMHUpPOBAHUs | JOTIOJHUTEIBHOM JINTEPATyphl, IOATOTOBKA JTOKJIA0B-
JUIsL KOMII 3pEHUS U IIpEe3EHTaLMN
POOOTOTEXHUKHU
2. YcranoBka Oubnmorek | M3yyeHHe M KOHCIEKTHPOBAHHWE OCHOBHOM U
JJIs0 KOMIIBIOTCPHOTO I[OHOHHHTGHLHOﬁ JIMTCPATYpPhI, IOATOTOBKA JOKJIa10B-
3peHHs u |[pe3eHTanui
POOOTOTEXHUKH.
3. Cermenranus N3ydeHne nu KOHCIIEKTUPOBAHUE OCHOBHOM U
1300pakeHUi JOTIOJIHUTEIBHOM JIMTEPATYpPbl, IOATOTOBKA JIOKJIa10B-
IIPE3EHTALAN
4. JleTrekTpoBaHuE N3ydyeHne n KOHCIIEKTUPOBAHUE OCHOBHOW 1
00BEKTOB JOTIOJTHUTEIBHOM JINTEpaTyphl, IOATOTOBKA JT0KJIA 0B~
IIPE3ECHTALUN
S. Knaccudukanus N3yueHne u KOHCIIEKTUPOBAHUE OCHOBHOM U
1300pakeHUH JIOTIOJIHATEIBHOM JIMTEPATYPhI, IOATOTOBKA JIOKJIa10B-
IIPE3EHTALAN
6. OtcnexuBanue N3ydyeHne n KOHCIIEKTUPOBAHUE OCHOBHOW 1
JOBUKYIINXCS OOBEKTOB BO | JOTIOJIHUTEIBHON JIUTEPATYPHI, IOATOTOBKA JI0KJIa/10B-
BpEMEHU IIpE3EHTALMN
7. PacnosnaBanune iuig N3yueHne u KOHCIIEKTUPOBAHUE OCHOBHOM U
JIOTIOJIHATEIBHOMN JIUTEPATYpPhl, IOATOTOBKA JIOKJIa/10B-
IIPE3EHTALAN
8. OnTrueckoe N3ydyeHne n KOHCIIEKTUPOBAHUE OCHOBHOW U
pacro3HaBaHUE CUMBOJIOB | IOIIOJIHUTENIBHOM JIMTEPATyPhl, IOJATOTOBKA JOKIIAI0B-
IIPE3EHTALAN
9. I'enepanus nzoOpakenuit | M3ydyeHue u KOHCIIEKTUPOBAHUE OCHOBHOM U

JOTIOJIHUTEIBHOM JINTEpPaATyphl, IOATOTOBKA TOKJIAL0B-
MIPE3EHTALNN

3.1 YueOoHo-MeTOAMYecKOe M HHPOPMALIMOHHOE 00ecnedeHne MPOrpaMMbl

AMCHHUIUIMHBI (MOIYJIs1)




3.1.1. OcHOBHAs ¥ IONOJTHUTEJIbHAS JIUTEpPaTypa

Tabnuya 6
Buaer | ABTOp, Ha3BaHHME  JIMTEePaTyphl, Topon, | o< " ) S 2
JIMTEpP | M3/1aTeJbCTBO, IO g £ M 2 § R 3
< = = g 2 o=
aryp = 3 = E E 3
< =] = = =]
bl < = > © < = —
) I~ SRS = 2
> Z e = 2 X
z 8 ° « 5 = Sw .2
s 23| ¢ s 5 | %2 £25%
8 2 a8 g £ | TEo E=3X
1HHE I R
25| E : 2 | E50 | 5583
= 9 B = = = ¥ 50 O S = B
28 E| 2 225|259 |8¥E¢
1 2 3 4 5 6 7
OcHoBHas1 JIUTEpaTypa
1 Makkuunu, Yac Python u ananu3 nanusix | 144/60 19 9BC 100%
/ ¥Yac Maxkkunny; riepesoq A. ClIMHKHHA. IPR
— 2-e W3, — Caparos: SMART
IIpodobpazosanue, 2019. — 482 c. — - [caiir].
ISBN 978-5-4488-0046-7. — Texkcr: — URL:
3JIICKTPOHHBIH /! Hudposoit https://w
oOpa3oBaTeabHbBIN pecypc (mata ww.iprb
oOparienus: 23.08.2022). ookshop.
ru/88752
.ntml
JonoHUTEILHAS IATEPATYPa
1 [IporpamMHbIe cucTeMbl cTaTucTuaeckoro | 144/80 19 9BC 100%
aHayim3a. OOHapyxeHue IPR
3aKOHOMEPHOCTEN B JIaHHBIX c SMAR
UCTIOJIb30BaHUEM CHUCTeMbI R W s3bIka T
Python: yueGHOe mocobme / "B.M. [caiir].
Boakoga, M.A. CeméEnoBa,
E.C. YerBeprakoBa, C.C. Boxos. —
) . URL:
Hosocubupck: HoBocubupckuit _
roCyJapCTBEHHBIN TEXHUYECKUI htt S_'/ fw
yemBepenter, 2017. — 74.¢. — ISBN 978- WW.Iprb
5-7782-3183-2. — Tekcr: 21MeKTPOHHBIH // 0okshop.
udpoBoii  oOpa3zoBaTeNbHBIA  pecypc 11/9#
(mara obpamenwus: 25.08.2022) ntml



https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/91682.html
https://www.iprbookshop.ru/91682.html
https://www.iprbookshop.ru/91682.html
https://www.iprbookshop.ru/91682.html
https://www.iprbookshop.ru/91682.html

Kapsikun, M.U.
MEXaHMUYECKMX CHUCTEM, IPOLECCOB U
ABJICHWH:  TPOEKTHBIE  3aJaHus ¢
ucnonp3oBaHneM  Vpython:  yuebnoe
nmocobne / M.U. Kapskua. — Poctos-Ha-
Hony, Taranpor: M3snarensctBo FOxHOrO
tdenepanbHoro yHuBepcurera, 2021. —
244 c. — ISBN 978-5-9275-3827-0. —

Buszyanuzanus

19

3BC
IPR
SMAR
T:
[caiiT].

URL:

Tekcr:  3IE€KTpOHHBIN
00pazoBaTeIbHBIHN
obpamenus: 25.08.2022).

pecypc

Hudposoit
(mara

https://w
ww.iprb

ookshop.
ru/11717
8.html

3.1.2. UuTepHeT-pecypchl

oukrwdE

OTKPBITBIN PECYPC

DnekTponHo-0nbaroTeuHast cuctema IPR SMART ( https://www.iprbookshop.ru/)

O6pazosatenbHas miatdopma «FOPAWT (https://urait.ru/)
DekTpoHHO-0MOaKOoTeuHas cuctema«llanny (https://e.lanbook.com/)

MDB (MexBy30Bckas snekTponHast oubimoreka ) HI'TIY. (https://icdlib.nspu.ru/)

HAYYHAA SJIEKTPOHHA S BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/)

CIIC «KoucynprautlImroc» (http://www.consultant.ru/)

7. EnunHOe OKHO JocTyIa K o0pa3zoBaTeabHbIM pecypcam. http://window.edu.ru/catalog/
8. Hayunas snextponHas oubnmnoteka «Kubdepnenunkay. https://cyberleninka.ru/

3.2. MaTrepuajJbHO-TEXHHYECKOe o0ecnedyeHue TN CHUIIMHbI

Jist ocyniecTBiaeHUs: 00pa30BaTEIbHOTO Mpoliecca Mo AUCHUILIMHE He00X0auma

ciacayromasa MaTCpruaJIbHO-TCXHUYCCKaAsA Oaza:

Tabnuya 7

IHoMmelenus ajs
OCYILIEeCTBJICHUSA
o0pa3oBaTeIbHOIO Npoiecca

ITepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
(c ykazaHHeM KOJI-Ba IOCAT0YHBIX
MecCT)

Anpec
(MecTOonmoI0KeHue)

AynauTopus 1Jisl IPOBe/IeHUs] JIEKIIHOHHBIX 3aHATHH

Aymutopus 5-05

BHJICONIPOCKTOP, SKPaH HACTCHHBIH,
KOMITBIOTEP/HOYTOYK

r. ['po3HBIi, IIp. UM.
X. Ucaesa, 62

AyAUTOPHUH ISl IPOBEACHHUS NMPAKTHYECKUX 3aHATHH, KOHTPOJISA

ycneBaeMoCTH

Komnbrotephsiit kinacc 5-05

BUICOIPOEKTOP, IKPaH HACTCHHBIH,
KOMITBIOTEP/HOYTOYK

r. ['po3HBIi, IIp. UM.
X. HUcaesa, 62

IMomerenust 1JIs1 CaMOCTOSATEILHOM padoThI

Komnbrotepnsiit knacc 3-17

BUICOIPOEKTOP, IKPaH HACTCHHBIH,
KOMITBIOTEP/HOYTOYK

r. ['po3HeIii, yiI.
Mosgcapa Kummueesa,



https://www.iprbookshop.ru/117178.html
https://www.iprbookshop.ru/117178.html
https://www.iprbookshop.ru/117178.html
https://www.iprbookshop.ru/117178.html
https://www.iprbookshop.ru/117178.html
https://www.iprbookshop.ru/
https://urait.ru/
https://e.lanbook.com/
https://icdlib.nspu.ru/
https://www.elibrary.ru/
http://www.consultant.ru/
http://window.edu.ru/catalog/
https://cyberleninka.ru/

4

Ilpusooumcs  onucanue  MamepualbHO-MexXHU4eCckou  6asvl,  HeoOX0OuMou  0ns
ocyujecmeineruss 00paz08amenbHO20 Npoyeccd, BKIIYAs NOMeuwjeHUus 01 CAMOCHOSMENbHOU
pabomul, no oucyuniuxe 6 coomgemcmeuu c¢ mpebosanuem DPI'OC ¢ ykazaHuem KOHKPEmMHO20
0bopydosanus (Hanpumep. IKPaH, MyaTbmMumeOuanpoeKmop, KOMnblomepwl, UHMePaKmueHas 00CKda,
menesusop u m.o.).

B cwyuae peanuzayuu OIl ¢ ucnonvzosanuem OUCMAHYUOHHBIX 00OPA308AMENbHBIX
MEXHONI02ULl YKA3bI8AEMCA JNIeKMPOHHAS NIAMPOPMA U HATUYUE HEODXOOUMBIX PECYPCO8.

4. KOHTPOJIb W OHLEHKA PE3YJIBTATOB OCBOEHMUS
JUCHUIIJIMHBI / MOAYJIA

4.1. XAPAKTEPUCTHKA OLIEHOYHBIX CPEJICTB

KoHTponb M OILlEHKAa pe3yJbTaTOB OCBOCHUS TUCIHUIUIMHBI / MOJIYJsS OCYIIECTBIIICTCS
MIPEToIaBaTesieM B MPOIECCEe MPOBEACHUS MPAKTHYCCKUX U JJAOOPATOPHBIX 3aHATHH, KOHTPOJBHBIX
pabort, a TakKe BBIMOTHEHUS 00YHIAIOIIMMUCS UHIANBUIYAJIbHBIX 3aJJaHUH, IPOEKTOB, UCCIICIOBAHUN
U T.1.

Tabnuya 8
Ne HaumeHnoBaHue TeMbl (pa3jeiia) ¢ Koa n HauMeHoBaHue OueHouHbIE CPpeACTBA
n/n KOHTPOJHUPYEMBIM COAECPKAHUEM nmpoBepsieMbIX =
KOMHeTeHHHﬁ TEKYIIUH MPOMEKYTOYHAA
KOHTPOJIb arrecranusd
1.|OcuoBbl  s3pika  Python w  cpemallK-1 Texymmii 1-ii pyOexHbIIi
[IPOrpaMMUPOBAHUS JJI1 KOMIIBIOTEPHOIO KOHTPOJab 1  |[KOHTPOJb
3peHusi 1 poOOTOTEXHUKHU Y cTHbI onpoc, KoHTposbHas
'YcTaHOBKa OuOIMOTEK IS BBITIOJIHEHUE  [paboTa Nel
KOMITbIOTEPHOTO 3peHus " ayIUTOPHOU
POOOTOTEXHHUKH. paboTet
2. |CermeHTanyst n300paxeHuit [1K-1 Texymmi
JleTekTpoBaHUE OOHEKTOB KOHTPOJb 2
Krnaccudukanus n3o0paxeHuit Y CTHBIH O1PoC,
BBITIOJTHEHHE
ayJIUTOPHOU
paboThI
4. |OrcrexuBaHue ABWKYIIHXCS 00bekTOB BO|IIK-1 Texymmia 2-H pyOeKHBIH
BpEMEHU KOHTPOJb 3  |[KOHTPOJb
Pacnio3naBaHue auig Y cTHBIN onpoc, KoHTpopHas
BbINOJIHEHHE  [paboTta Ne2
ayJIUTOPHOU
paloTHI.
6. |(OnTryeckoe pacro3HaBaHUE CUMBOJIOB [1K-1 Texymmi
["eneparus n300pakeHuit KOHTPOJIb 4
Y CTHBIH OIIpoC,
BBHITIOJTHEHHE
ayIUTOPHOU
paboTHI




4.2. OueHoYHbIEe CPeCTBA /sl NPOBe/IeHUS] TEKYIIEr0 KOHTPOJIsI
yCIeBaeMoCTH

4.2.1. HaumeHOBaHHUE OL[EHOYHOTO CPEACTBA: NPAKMUKO-OPUECHMUPOBAHHOE 3A0aHUE
Memoouyeckue mamepuanvl. NPUBOOSAMC BONPOCHL U/UNU MUNOGbIE 3A0aHUs, Kpumepuu
OYEeHKU.

1 3a0anue
[TocTpouth rpaduku 3aaHHBIX HYHKIIUH
1.
z, = 2sin®* (37 — 2a) cos’ (5r + 2a)
1 1.5

2, =——=sin(-7+8x

=773 ( 5 )
2.

Z, =C0Sa +Sina +cos3x +sin3a
. 4
z, = 2\/§c05asma(z+2a)

3.
Z, = COSa + CO0S2« + COSbx + COST

Z,= 4cos%-cosga -cosda

4,

zlzcosz(—n—g) cosz(%lwrg)
V2 .«

22:73”1—

. 1.
z, =cos’ x+sin’ y+Zsm2 2x -1

z, =sin(y + x) -sin(y — x)

5.
z, = (cosa —cosB)* — (sina —sin f)?
z, = —4sin’ ap. cos(a + )
Kpumepuu OUCHUBAHRUA pPe3Y/ibmAmoe 6blNOJIHEHUA NPAKMUKO-
OpUEHMUPOBAHHO20 3a0anuA
Tabnuya 10
Yposenw Kpumepuu bannwn
oceoenus
Maxcumanvhwlil 3a0anue gbInOIHEHO NPABULLHO: BbIBOObL APSYMEHMUPOBAHDL, OCHOBAHbL HA 3HAHUU 3
YPOGeHb Mamepuaia, 81a0eHUU Kame20pUailbHblM annapamom
Cpeonuil yposenv | 3adanue 8bINOIHEHO 8 YelOM NPAGUIILHO: HO 0ONYWenbl OWUOKU 8 apeyMeHmayuu, 2
0OHAPYIICEHO NOBEPXHOCIIHOE 8IAOECHUE MEPMUHOIOSULECKUM ANNAPANOM
Munumanvhuotii 3aoanue evinoaneno ¢ owubkamu 8 GopmMyauposKke me3ucos u apeymeHmayuu, 1
YPOBeHb 00Hapydiceno ciaboe 8nadenue mepMuHOI02ULeCKUM Annapamom
Munumanvhwiii 3a0anue ne 6bInOIHEHO UNU BLINOIHEHO C CEPLEZHLIMU OUUOKAMU 0
Ypoeenb He
docmueHym




4.2.2. HaumeHOBaHHUE OLEHOYHOTO CPEACTBA: KOHMPOIbHAA padoma
Memoouyeckue mamepuanvl. NPUBOOSAMC BONPOCHL U/UNU MUNOGbIE 3A0AHUs, Kpumepuu

OYEeHKU.

KonTpoabsHnas padora Nel

3aganue. Pemure 3aganus. [loctpoiiTe rpadpuk pyHKumii o ycJI0BHIO 32Ja4H.

1. JlaHbI KaTETHI MPSMOYTOJILHOTO TPEyrojbHHUKa a U b. HaliTu runorenysy ¢ u
YIJIbI TPEYTOJIbHUKA 0, 3.
2. V3BecTHA rUNOTEHY3a ¢ U IPUIEKAIUN Yroi o MPSMOYTOJIbHOIO TPEYTOJIbHHUKA.

Haiitu momasas TpeyrojibHuKa S U yroi f.

3. M3BectHa auaroHans kBaapata d. Beraucnuts momane S u nepumetp P xBagpara.

4. Jlan nuametp okpyxHocT d. Halitn nuHy okpykHOCTH L 1 mutomranp kpyra S.

5. Janbl Tpu uucna — a, b, c. Halitu cpenHee apudpmernyeckoe U CpeHEE I'€OMETPHUYECKOe
3a/laHHbIX YHCEI.

KonTpoJnHas padora 2

3ananue. Boruuciaenne 3Havenuii pynxkuun. [locrpoenue rpaduka ¢pynkuuu B cpene Pyplot

1. cunyc B quana3oHe oT —27 10 27 € 1Iarom 1

2. KOCHUHYC B IHUAIIa30HE OT —271 a0 27 ¢ IaroM T
3. CHHYC B IMamNa3oHe OT —T JI0 T C IIaroM 27.
4. Omnpenenuts 3HaYCHHUE BbIpakeHus: P = : ! "
i=1
5. BriBectH Bce IMPOCTBIC YHCJId, HC IIPEBOCXOJAIINC P.
Kpumepuu ouenusanus pe3yiomamoe KOHmMpoibHOU padonsl
Tabnuya 12
bann Yposens Kpumepuu oyenueanus ypoensa 0c60eHus Komnemenyui
(unmepean | oceoenus
0annos)
10 Maxcumanvuutii Konmponvnas paboma ogopmnena 6 coomeemcmeuu ¢ NpeovbASIsLeMbIMU
ypogens mpebosanuamu, cooepxcum 1-2  menkux owubKu, omeemvl CHYOEHMA
(unmepean) npasuivibie, uemkue, cooepocam -2 nemounocmu
[6-8] Cpeonuii Koumpoavnas paboma codepoicum 00HY NpuHyunuanvHyro uau 3 uiu Oonee
VpogeHs Hedouemos; Omeemvl CMyOeHmda Npasuibhvle, HO UX hopmyaruposanue
(unmepean) 3ampyoHeHo 1 mpebyem HAB0OAUWUX BONPOCO8 OM NPENn00asamens
[3-5] MunumanvHolii Konmponvnas paboma ogopmnena 6 coomeemcmeuu ¢ NpeovbABIsLeMbIMU
VpogeHs mpebo8aHUAMU, HENOTHOE PACKPbIMUE MeMbl 8 MeOPemU4ecKol Yacmu uw/unu 6
(unmepsar) NPAKMULECKOU 4aCmu KOHMPOJIbHOU padbomvl, 0meemvl CmyOennvl hopMAalbHO
NPABUIbHBL, HO NOBEPXHOCHIHbL, NILOXO CHOPMYIUPOSAHDL, codepiicam boiee 0OHOU
NPUHYURUATLHOU OUUOKU
Menee 3 Munumanvhwiil Koumponvnas paboma codepoicum 60nee 00HOU NPUHYURUATBHOU OWUOKU
ypogern MoOenell  pewlenuss  3a0auu; KOHMPOAbHAs paboma ogopmiena He 6
(unmepean) ne COOMEEMCMEUU ¢  NPedbAGIAEMbIMU  MPEebOBAHUSMU, OMEembl  CHYOEHMA
oocmuzHym. NYManHvle, HEYemKUe, COOePICAm MHONCECMEO OWUOOK, UIU OMEEmOo8 Hem
COBCeM; HECOOMBEMCMBUE BAPUAHINY.

4.3. OueHoYHbIE CPEACTBA JAJsl POMEKYTOUHOM aTTeCTALMHU
[Ipeacrasneno B npunoxeHnun Nel.




AeTop(n1) paboueii nporpaMMel AHCHHILTHELI (MOAY.IA):

ASCHISHT ...
3aeegyrommii kKadeapoii,

K.T.H., JOLIEHT

COI''TACOBAHO:
Hupextop OHOIHOTEKH

/i Marameaosa JI.M.

(moarmics)

i/f/a/-/~
. Hcpamnos P.IO.

(moarmes)

o

(A  Apcarmpuspa TA.

(noamucs)



IIpunoxenne 1

OueHouHbIe cpecTBa
A5 IPOBeIeHH s POMEKYTOYHOM aTTeCTALMH MO TUCHUTIIHHE

HanpasJieHue noaroToBKu
44.03.05 - HEAJATOI'HYECKOE OBPA30OBAHUE
(c 1ByMst poUIISAMHU TTOATOTOBKH )
IIpo¢uan noaroroBkn «AHIrIHiicKkuil A3b1Kk» U «MHbopMaTHKAY
®opma o0yvyeHus: O4HAs, OUHO-3a0YHAS

TI'ox mpuema: 2023

1. XapakTepucTHKA OLI€HOYHOI NPoOUETYyPbI:
Cemectp — 1,2
dopma aTTecTaly — 3a4eT

2. OueHoYHbIe MATEPUAJIbI, HEOOXOUMBbIE JIfl OLIEHKH 3HAHW, YMEHUii, HABBIKOB U
(W1M) onbITa AeATEJILHOCTH

2.1. Bonpocsl 1)1 IPOMEKYTOYHOM ATTECTAIIUH 110 AUCHUILIMHE:

[TpuMepHbIii IepedeHb BONPOCOB IS 3a4eTa

BapuanTsr ycranoBku Matplotlib

[Toctpoenue rpaduka B Matplotlib

[TocTpoenne pa3enéHHbIX MoyeH ¢ rpaduKkaMu

[TocTpoenue auarpaMmbl AJ1s1 KATETOPHAIbHBIX JaHHBIX

OcHoBHbIe d1eMeHTHI rpaduka Pyplot

Tun quarpaMMbl B KauecTBe Kiro4a JiereHasl B matplotlib

JlaTexcHbIi IpUQT TOIBKO ISt 3ar0J0BKOB B matplotlib

VY nanenue npoOenoB Ha quarpammax B Pyplot

JNuarpamma penbeda B Pyplot

10. OTo6pakeHue MEeCTUYroJbHON CETKH ¢ moMols0 matplotlib

11. BzaumonetictBre ¢ rpadukamu B jupyter lab

12. [To6aBneHue CTpokH B Auarpammy paccestHust B matplotlib ¢ mopzaronoBkamu
13. IMouck OGmmxkalIUX 3HAYCHUH K 33JaHHOMY B MacCHBE

14. Matplotlib (ueTbipe) OCHOBHOI PeKUM U BONPOCHL, TPeOyIOIINe BHUMAHUS
15. O6mme moustust matplotlib

16. O6nexT Figure

17. O6nacte n300paxeHus ¢ IPOCTPAHCTBOM JIaHHBIX AXes

18. YucnoBbie 00beKTHI AXis

19. Kommo3zurus Artist

20. Monayns pylab B matplotlib;

21. Monayns pyplot anst coznanus rpaduku B matplotlib

22. Ctunb nporpammupoBanust Coding Style st matplotlib

23. BapuaHThI UCTIONB30BaHUS U BEIXOHBIE hopMmatel Backends B matplotlib
24. YrpolieHre pa3MeTKH U yIpolieHue orpeska B Pyplot

©CoNoa~wWNE

Ha 3auérte CTYACHT OTBCUACT HA KOHTPOJIbHBIC BOIIPOCHI
OHGHO'—IHBIG CpeacTBa AJjid TEKYIIECTO KOHTPOJIA YCIIEBAEMOCTH, HpOMe)I(YTOIIHOfI arrecranuu
1O UTOraM OCBOCHHA JUCILMIIJIMHBI B HpI/IHO)KeHI/II/I «®DOHIBI OLIEHOYHBIX CpCACTB JUCHUILIIMHBD).



2.2. CTpyKTypa KOHTPOJIbHBIX BONPOCOB HAa IK3aMeH (IpUMepHasi):
1. OtoOpakeHHe MEeCTUYTOILHOM CETKU ¢ ToMoIbio matplotlib
2. UwucnoBbie 00BEKTHI AXiS

3. Kpurepuu u mkaJia olileHMBaHUs YCTHOI0 OTBETa, 00y4alolerocsi Ha IK3aMeH

MakcuMaJibHOe KOJH4eCTBO 0a/1710B Ha 3k3aMeHe — 30, U3 HUX:
1. OTBeT Ha MepBBIK BOIIPOC, COAEpIKAIIUiics B Ounere — 15 Gamos.
2. OTBeT Ha BTOPOI1 BONpOC, cojepkaiiuiicsa B ounere — 15 6amos.

Tabnuya 13
Ne XapakTepucTHKA 0TBETA Bajuisl
n/n
1. HaOnromaercss rimy0okoe M MPOYHOE YCBOEHHE IMpOrpaMMHOro wmarepuania; | 13-15
CTYJCHT NMPaBUIHLHO 000CHOBAJ PEIICHHUS
2. CTyneHT NeMOHCTpUpYET XOpolllee 3HaHWE IMPOrpaMMHOrO Marepuaina; jgomyckatorcs | 10-12
OTACIIBbHBIC HCTOYHOCTH BBIYMCIMTCIBHOI'O XapaKTepa
3 CTyOeHT HEeIOCTaTOYHO YCBOMJI TEOPETHUYECKHM MaTepHaj; IOMycKaeT OMMOKH mpH | 7-9
peLICHUH 3a/1a4.
4, CTyzneHT He 3HAaeT HPOrpaMMHOIO MaTepHana; IOIyCKaeT CepbE3Hble OMMOKU IpuU | 6 M MeHee
pelIeHnH 3a/1ay.
Pacuer UTOroBOI peiiTHHIOBOM OLlEHKH
Tabnuya 14
Jo 50 6amioB BKIIOYATETHHO «HEYJOBJIETBOPUTEIBHO»
Ot 51 mo 70 6amnoB «YJOBJIETBOPUTEIIBHO»
Ot 71 mo 85 6amnoB «XOPOTIIO»
Ot 86 o 100 GamioB COTITUYHO»

4. YpoBHH c(OPMHPOBAHHOCTH KOMIIETEHUMI IO MTOraM OCBOEHMS JHUCHUIINHBI
(Mmoay.ns)

Tabnuya 15
HNnpuxaTopbl YpoBHHU c(hOpPMHPOBAHHOCTH KOMIIETEHIIHIA
AOCTHKeHHS «OTIHYHOY» «XOPOLIO0 «Y/JAOBJETBOPUTEIbHO»  |«HEYAOBJIETBOPUTEIbHO»
rkomnetenuuu (MIK)
86-100 71-85 51-70 Memnee 51
«3aYTEHO» «He 32YTEHO»
Koo u naumenosanue ghopmupyemoii Komnemenyuu
TIK-1 3Haer 3Haer 3Haer He 3naer
Ymeer Ywmeer VYmeer He ymeer
Bnageer Bnageer Bnageer He Bnageer
5. PeliTHHr-nJIaH U3y4YeHUSs AUCHUIINHBI
Tabnuya 16

| BA30OBASI YACTh PEUTUHI OBOM CUCTEMBI

MuH. ko1-B0 | Makc. K0JI-BO
KoHTpoJsbHbIe MeponnpusaTHs 0aJU10B HA 0aJU10B HA
3aHATHSAX 3aHATHSAX

Buabl
KOHTPOJISA




Texymmii | Tema Ne 1 OOmiue cBeieHust 0 cuctemMax
KOHTPOJIb | KOMITBIOTEPHOH anreOpsl 0 10
Ne 1
Texymmii | Tema Ne 2 Pemrenue anreOpanueckux 3ajad B
KOHTPOJb | iporpamme Spyder. OnepaTopsl BEIYHCICHUNA U UX 0 10
Ne 2 nopsanok B Matplotlib.
Py0e:xHbIii KOHTPOJIb: KOHTPOJIbLHasi pabora Nel 0 10
Texymmii | Tema 3. Obuue cBenenus o popmynax B Matplotlib
KOHTPOJIb 0 10
Ne3
Texymmii| Tema 3. Pemenune anredpanueckux 3aaad B
KOHTPOJIb | MaTEMaTHYECKUX MaKeTax.. 0 10
Neq
Py0e:xHbIN KOHTPOJIb: KOHTPOJIbHAs padoTa Ne2 0 10
Jomyck K MpoMe:KyTOYHOM aTTecTalul Mun 36
JOINOJIHUTEJIbHASA YACTDb
. . Mumn. Makec.
1 PEUTUHI'OBOU CUCTEMbI
IMoompuTeabHbIe HAIIBI 0-10 10
1 [lonroroBka  Jokmaga C  [pe3eHTauuedl 1o 0-1 1
JMCIUTUTAHE
ITocemaemocts nekiuit (100%) 0-2 2
VYyactue B paboTe KPyrioro crona, CTyAeHUYECKOM 0-2 2
KOH(DepeHIHH
Coll.-TMYHOCTHBIN PEUTHHT 0-3 3
VYyacTtue B 0OLIECTBEHHOMU, KYyJIbTYpPHO-MAacCCOBOM U 0-2 2
CIIOPTUBHOM paboTe
HITpadusbie 6a11b1 0-3 3
2 [Tpomyck yueOHBIX 3a MPOMYCK JIEKIUHU 0,25 x N
JIEKIUN CHHUMAETCs OaIbHas (N — KoymYecTBO MPOMYIEHHBIX
CTOUMOCTb JICKIIUU TICKITUH
(2:8=0,25)
HecBoeBpemennoe Munyc 5% ot -0,5
BBINOJIHEHHE MaKCHMaJIbHOTOo Oana
KOHTPOJIBHOU
(aTTecTalmOHHOMN)
pabotsr Nel
HecBoeBpemenHoe Munyc 5% ot -0,5
BBITIOJTHEHUE MaKCHUMalIbHOTO Oaa
KOHTPOJIBHON
(arTecTalimOHHOMN)
pabotsr Ne2
1] UTOTOBbIil KOHTPOJIb 0-30 30
dopma
1TOTOBOI0 Ox3amen 0-30 30

KOHTPOJIAA:




HUTOI'O BAJIJIOB 3A CEMECTP:

0-100




Ipuio:xxkenue 2

JINCT PETUCTPAIIMY U3SMEHEHUN
PABOYEN ITPOI'PAMMBI JUCHUAIIIAHBI / MOJIYJIS
Po0oToTEXHHKA
(mamMeHOBaHME AMCIUILTHEEI / MOTYIIS)

Hamnpasnenue noarotoku _44.03.05 [lenarornyeckoe o6pazoBanue (¢ AByMs pohuiasiMu

OOATOTOBKH

[Mpodunu «Matemarukay u «MaDopmMaTrKay
(rom Habopa 2023 , dopma oOyueHHs] _OuHast )
Ha 2023 / 2024 _ yueOHblii roq

B pabouyio mporpaMMy TUCHIHUTUINHBI / MOTYJISl BHOCSITCS CIICIYIOIINE N3MCHECHHUS

Ne Pasnes paboueit KparTkas xapakTepucTHKa BHOCHMBIX OcHoBaHue I

/ NporpaMmsbl (IIyHKT) H3MeHeHUil BHECEHHUs U3MEeHeHU i
n/n




