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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHNe HaBBIKOB UCIIOIB30BaHMS si3bIka Python 1 ero makeToB /Ui NMpOEKTUPOBAHUS U
pa3paboTKU CHCTEM M MPUIIOKESHUH.

2. ®opMHUpOBaHUE CTIOCOOHOCTEH MPUMEHATH MAaKEThl MPUKJIAIHBIX MPOTPaMM ISl pELIeHUs
MIPUKJIAJHBIX POEKTHO-KOHCTPYKTOPCKUX 3a/ad, 3aa4 CUCTEMHOI'O aHalIu3a U YIPABJICHHUS, a TAKKE
oopmieHHs U TOKYMEHTHPOBAHUS PE3yJIbTaTOB PELICHUS 3THUX 3a]1a4.

1.2. 3agauy AUCHUILIUHBI

1. TIpuobpereHne HaBBIKOB MCIOJIB30BAHMS HHTETPUPOBAHHBIX Cpell pa3paboTku U si3bika Python
JUISL IPOBEJIEHUS! pPAacYETOB U OPOPMIICHHUS UX PE3YJIbTATOB.

2. IlpuoOpeTeHne HaBBIKOB peaju3allMd aJITOPUTMOB JJs pELIeHUS MNPUKIATHBIX 3a1ad
cpenctBamu s3bika Python u ero makeTos.

3. ®opmMupoBaHUE €IUHON CHCTEMBI 3HAHWM, AAIOIIEH BO3MOXXHOCTH 00J€€ pe3yIbTaTUBHO
HCMoJIb30BaTh DBM 1mipu mpoBeIcHUM NPUKIIAHBIX PACUYETOB.

4. ®opMuUpOBaHHUE HABHIKOB PabOTHI ¢ pelaKTOpaMH BEKTOPHOW rpadWKu, TEKCTOBBIMHU H
TaOJIMYHBIMU TIPOLIECCOPAMH, MaTEMAaTUYECKHUMHU MTaKETaMHU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummmunsl: 51.B.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[1K-1. Cnocoben [1K-1.1. 3HaeT ocHOBBI 3HAET CTPYKTYPY, KIaCCUDUKAIIIO U
MPOEKTHPOBATH CHCTEMBI | TEOPUU CHCTEM, CHCTEMHOTO |MCTOPHUIO PA3BUTHS U3yUYEHHBIX MTAKETOB

Pa3IMYHOrO YPOBHS aHaJIn3a ¥ MoAX0/1a, MPUKJIAHBIX TPOTrPaMM, IPUHIIUIIBI paObOTHI B
CJIO’)KHOCTH Ha OCHOBE  |HEOOXOJUMBIE JJIsl PEIICHHsS] | TEKCTOBBIX U TAOJIMUYHBIN IIpolieccopax, B
MIPUMEHEHUS 3a/1a4 MpoPeCCUOHAIBHOU CHUCTeMax BEKTOPHOU rpaduku, nHTepheric,
CHUCTEMHOI0 ITOAX01a JIeATEIIbHOCTH BO3MOYXHOCTH M BCTPOCHHBIC ()YHKIIHH

naketa Jupiter Notebook si3pika Python,
METOBI pEIICHUS 3a/1a4 MAaTeMAaTUKU B
cUcTeMax KOMIBIOTEPHOH anreOphl U Ha
Python, ocHOBHBIEC TIPUHIHIIEI pabOT ¢
CHCTEMaMH YIPABJICHUS TPOCKTaMU U
BEPCUSIMU

I1K-1.2. YmMeet onuchiBaTh yMeeT BBIOMpaTh makeThl/onbdauorexu Python,

CUCTEMBI PA3IUIHOTO MIOJIXO/ISIINE JUTSI PEIICHUST TOCTaBICHHON
(YHKIIMOHAIILHOTO 3aauu, TpuMeHATh aket Jupiter Notebook
Ha3HAYCHUS C yUYETOM Tt OOPMIICHHS U IOKYMEHTHPOBAHHUS
NPEIbSBISEMBIX K HUM pe3yJIbTaTOB PEIICHUS MPOSKTHO-
TpeOOBaHUSIM KOHCTPYKTOPCKHX 3a]1a4, 3a71a4 CHCTEMHOTO

aHaJlM3a U ympaBJeHHs], 3a/1a4 UCCIIeI0BaHUS
Mojieiell TEXHUUECKHUX CHUCTEM, COCTaBIISTh
OJIOK-CXEMBI U JHarpaMmbl IPOEKTOB
MpOrpaMM B CUCTEMaX BEKTOPHOM rpaduku,
UCIIOJIb30BaTh 00JIauHbIe CEPBUCHI, CUCTEMBI
yIOpaBlIeHUs! IPOEKTaMU M KOHTPOJISI BEPCHIA
JUTSL OpraHu3aluy paboThl HAaJl IPOEKTOM

IIK-1.3. Bnaneer HaBbIKaMu BJIaACCT HAaBbIKAMH MCIIOJIb30BAaHUS ITAKETOB
aHaJIn3a U IMPOCKTUPOBAHUA PythOl’l IJIg peajin3anuu METO40B

CUCTCM, IPUMCHACMBIX B MaTEMaTUuKH, CHCTCMHOI'O aHalin3a, TCOpUun
Ppa3InYHbIX o0acTsax YHOpaBJICHUA U TEXHOJIOTUU
HpO(l)eCCHOHaHLHOﬁ nporpaMMupOBaHusd, HaBbIKaMH pa6OTBI B
ACATCIIbHOCTH CHUCTEMaAx KOMHLIOTGpHOfI aJir e6pI>1,

BEKTOPHOU TpauKH, TEKCTOBBIX U
TaOJIMYHBIX POLIECCOPAX; HABBIKAMHU
POEKTHUPOBAHUS MHPOPMALMOHHBIX CUCTEM
U BU3YyaJHM3allli B PeAaKTOPax BEKTOPHOM
rpaduxu

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BBIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM Y4eOHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB 4 cemecTp

Bunbl yueOHOM qesTeIbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 72 72
JIek1IMOHHBIE 3aHATUA 36 36
JlabopatopHbie 3aHATHS 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72

BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npenoaaBaresieM, BCero
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[TonroroBka k 3auery 8 8
[ToaroToBka Kk 3amuTe oT4eTa Mo JabopaTopHO padboTe 18 18
IToaroroBka K TECTUPOBAHUIO 8 8
[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 18 18
BrinosiHeHME MHAMBUAYAJIBHOTO 3a1aHUS 20 20
O0mas Tpyr0eMKOCTh (B Yyacax) 144 144
Oo6mas TpynoemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa TUCHUIUIMHBI MO pazienaMm (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Tabmuma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlex. | Jla6. | Cam. Beero wacos dopmupyembie
HasBanus paznenos (TemM) TUCIUILIMHBI (0e3
3aH., 4| pab. |pab.,u KOMITETCHITHT
HK3aMEHa)
4 cemecTp
1 Python 1 makeTs! mporpamMm st 20 24 40 84 IK-1
HAyYHbBIX U MH)KEHEPHBIX PacYETOB
2 Python u makeTsI mporpamm 1ist 10 8 20 38 [K-1
PO EeCCHOHATBHOTO MPOTPAMMHUPOBAHUS
3 ITakeTsl mporpaMm Jj1st 0pOpMIICHUS 6 4 12 22 [IK-1
pe3yJIbTaTOB paOOTHI
Hroro 3a cemectp| 36 36 72 144
HUrtoro| 36 36 72 144

5.2. Conep:xanue pa3aenoB (TeM) TUCHHILIMHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B TadiwmIe 5.2.

Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIIMHBI (B T.U. 110 JICKIIUSIM)

TpynoemkocTs
HasBanus paznenos | Conepkanue pas3zienoB (TeM) TUCHUIUIMHEI (B (eKIHOHHbIE dopmMupyembie
(Tem) TUCHUTITAHBI T.4. 10 JICKIIUSM) KOMIIETEHIINU
3aHATHA), U

4 cemecTp
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1 Python u makeTsI
pOrpaMMm It
Hay4HBIX U
VH)XECHEPHBIX Pacy€ToOB

OO0mue cBeACHHS O TTAKeTaX MPHUKJIATHBIX
nporpamMm. Beenenue B Python. TTakeTst aiis
pabotsl ¢ Python. MaccuBsl, anmpokcuMarus,
pemenue CJIAY, oOpaboTka MacCUBOB B
Numpy. Uncnennoe muddepeHnupoBaHme,
WHTETPUPOBAHUE, HHTEPIIOJISAINS, PEIICHHUE
OZlY B Scipy. CHUMBOJIbHBIC BEIUHCIICHHS B
SymPy. Pa6ota ¢ ¢aiinamu qaHHBIX, THIIBI
CTPYKTYpUPOBAHHBIX JaHHBIX, aHAJTH3
nanubix B Pandas. [Toctpoenue 2D- u 3D-
rpacdukoB B Matplotlib. Onieparuu ¢
nzoopaxenusimu B OpenCV. Cpena Visual
Studio Code. Jupyter Notebook. S3bix
pasmetku Markdown. Google Colab.
Marematnueckue naketsl GNU Octave,
Maxima, Smath Studio. O6naunbie
BbruncieHus. O0IauHbIe XpaHUIIHUIIA.

20

[K-1

Htoro

20

2 Python u naketsl
HpOrpamMMm st
npo¢ecCUOHATBLHOTO
pOrpaMMHPOBAHHS

Cpensl pa3pabotku PyCharm, Visual Studio.
Buptyansnoe okpysxenue venv. [TakeTs! s
co3nanus rpaguyeckoro uHTepdeiica:
Tkinter, PyQt, DearPyGUI. Pa6ota ¢ 6a3amu
naHHbIX B Python: sqlite, pyodbc. Co3nanue
ucnonHaeMslx Qaiinos Python B Pylnstaller.
OOBEKTHO-OPHUEHTUPOBAHHOE
nporpammupoBanue B Python. FOuut-
tecTupoBanue. CepBUCHI 17151 COBMECTHOM
pa3paboTku. CHCTeMbI KOHTPOJISI BEPCHIA:
GitHub, Bitbucket. KiimenT SourceTree.
CucteMsbl ynpaBJeHUs TPOSKTAMU:
YouTrack, Kaiten, butpuxkc 24.

10

IIK-1

Hroro

10

3 IlakeTsl mporpamMm
Ju1st opopMiIeHUs
pe3yIBTaTOB pabOTHI

OO61ue cBeieHHs 0 TEKCTOBBIX MPOLeccopax
U CUCTEMaX KOMIBIOTEPHOH BEPCTKHU.
dopmaTupoBaHue J0KyMeHTOB. Co3/laHne
mabsI0HOB JoKyMeHTOB. Microsoft Office.
WPS Office. Libre Office. TaGnuunsrii
penaktop Excel. BekTopHsrit rpaduueckuit
penakrop draw.io (diagrams.net).

IK-1

Hroro

Hroro 3a cemectp

36

Htoro

36

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.4. JlabopaTopHbIe 3aHATHS

HanmeHnoBanue mabopaTopHbIX paboT MpuBeeHO B Tadmuie 5.4.
Tabmuia 5.4 — HauMmeHoBaHue 1a00paTOPHBIX padboT

HasBanus pa3nenos (Tem)

NUCHUIIIUHBI

HaumenoBanue 1abopaTopHbIX paboT

TpynoemMkocTs,
q

dopMupyemsie
KOMIIETCHIIUU
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4 cemecTp

1 Python u makeTsI Brenenue B Python. Jupyter Notebook. 4 ITK-1
nporpamm it HaydHbeix U | OdopmieHue ipynb-1o0KkyMeHTa B
WHXXEHEPHBIX PacuéTOB pasmetke Markdown.

Numpy u SymPy. Pemenue 4 IK-1

YPAaBHEHUU U CUCTEM YPAaBHEHUM.
CHUMBOJIbHBIE BBIUUCIICHHUS.

Numpy u Scipy. O6paboTka 4 IK-1
TaOJIMYHBIX IAHHBIX. ATIPOKCUMAIIHIS
Y UHTEPTIOJISALINS.

Pandas. PaGoTa ¢ ¢aitmamu 1aHHBIX. 4 TIK-1
AHann3 JaHHEBIX.
Pemenne OJ1Y. Yuciaennoe 4 IIK-1
nuddepeHIMpoBaHue U
UHTETPUPOBaHUE.
MaremaTtnueckoe MOAEIUPOBAHUE B 4 IK-1
Python. Busyanusanus qaHHBIX.
Hroro 24
2 Python u makeTtbl Tkinter. Co3xaHue mMOIb30BaTEILCKOTO 4 IIK-1
IIporpaMm AJist uHTepdeiica Ha Python.
npo¢ecCcHOHAIBHOTO PyODBC, SQLite3. Pabota ¢ 6azamu 4 IK-1
IpOTrpaMMUPOBAHUS JTAHHBIX.
Hroro 8
3 INakets! nporpamm aist | [locTpoenue 6510k-cxem, AUarpamMm B 4 IIK-1
odopmienus pe3ynbraTtoB |draw.io
paboThl Hrtoro 4
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMOTpeHo y4eOHBIM IIaHOM
5.6. CamocTosTeqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B
Tadyuue 5.6.
Tab6ymma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHITUN

Bunnl
HasBanns pasznenos . Tpynoemkocts, | Dopmupyemsie
CaMOCTOSATEILHOU DopMBI KOHTPOJIS
(TemM) TUCIUIUTAHBI q KOMIIETEHIIN U
paboTsl
4 cemecTp
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1 Python u makeTsI IToaroroBka k 3aueTy 4 IK-1 3auér
noporpamMmm i IToaroroBka K 3amure 12 TIK-1 3ammTa oT4eTa 1Mo
Hay4HBIX U oT4YeTa Mo nabopaTopHOU
HHXCHCPHBIX nabopatopHoii pabote pabore
pacucToB [ToAroToBKa K 4 IK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 12 IK-1 Jlaboparopuas
nabopatropHoit padore, pabota
HAITMCAHWE OTYETa
Brinonnenue 8 ITK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
Hrtoro 40
2 Python u makeTst IToaroroBka k 3aueTy 2 IK-1 3auér
nporpaMm Juist [ToaroroBka K 3amuTre 4 IIK-1 3amnuTa oT4eTa 1Mo
POECCHOHATBHOTO | oTyeTa 1Mo nabopaTopHOU
[IPOrpaMMHUPOBAHUSA | 1abopaTopHOM padboTe pabore
IToaroroska k 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 IK-1 Jlaboparopuas
nabopatopHoit padore, pabota
HAITMCAHWE OTYeTa
Brinonnenue 8 ITK-1 NunuBuayansHOE
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
Hroro 20
3 ITaketsl mporpamm  |[loaroroBka k 3auery 2 [K-1 3auér
st opopMIIeHHSA [ToaroroBka K 3ammuTe 2 ITK-1 3amuTa oT4eTa Mo
pe3yabTaToB paboThl | oTyeTa MO nmabopaTopHOU
nabopaTopHoi paboTe pabore
[ToaroroBka x 2 ITK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 IK-1 Jlaboparopuas
nabopatopHoit padore, pabota
HAITMCAHKE OTYETa
Brinonnenue 4 ITK-1 NunuBuayansHOe
MHAUBUAYATbHOTO 3aJlaHue
3a/laHus
Hroro 12
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHATHN
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dopmupyembie Buapl yueOHOI JeSATEIbHOCTH

KOMIICTCHIINH Jlek. 3aH.|JIa0. pa6. |Cam. paO.
IK-1 + + + 3auér, 3ammra oTueTa 1Mo J1adopaTOPHOM
pabote, IHnuBuayalibHOE 3a]aHNUE,
JlaGopatopHnas pabora, TectupoBanue

@OpMBI KOHTPOJISA

6. PeliTuHroBasi cucreMa /Ui OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oLieHKH U1t OPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

N . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbIN
6asu 3a mepuos Bceero 3a
DOpMBI KOHTPOJIA 6amt Ha 1-y1o KT ¢ | Gayn 3a nmepuon
mexnay 2KT nna | cemectp
Hayana cemectpa | mexnay KT u 2KT
KOHEI[ ceMecTpa
4 cemecTp
3auér 0 0 20 20
3ammTa oT4eTa 1o 10 5 5 20
nabopatopHoit pabore
NupuBuyansHOE 3a1aHUE 12 8 8 28
JlaGopaTtopHnas pabota 7 6 5 18
TectupoBanue 6 4 4 14
Hrtoro makcumym 3a 35 23 42 100
nepuos
Hapacratomum utorom 35 58 100 100

6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYIIHH KOHTPOJIb

bamer Ha JAaTy TCKYyHICTO KOHTPOJIA OHGHKa

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbI OaioB Ha naty TK

Ot 60% 1o 69% ot MmakcuMabHOM cyMMBI O6aiToB Ha naty TK

N|W |~

< 60% ot MakcuMabHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey10BJIETBOPUTEILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynoBnerBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. Makkunuu, Y. Python u ananu3 ganubeix / Y. MakkMHHU ; IEpEBOJI C aHIIIMICKOro A. A.
CinunkuHa. — 2-oe usA., ucnp. u gon. — Mocksa : JIMK IIpecc, 2020. — 540 c. [D1eKTpOHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/131721.

7.2. JlonotHUTEIbHAS JJUTEpaTypa

1. buzmu, /. Python. Kaura penentos / JI. buznu, b. K. Jl>xoHc ; nepeBon ¢ anrnwmiickoro b. B.
YBapoBa. — Mocksa : JIMK Ilpecc, 2019. — 646 c. [DnekTpoHHBIN pecypc]: — Pexum mocryna:
https://e.lanbook.com/book/131723.

2. Jlyuano, P. Python. K Bepmunam mactepctBa / P. Jlyuano ; mepeBoj ¢ aHrnmiickoro A. A.
Cnunkun. — Mocksa : JIMK Ilpecc, 2016. — 768 c. [DnekTpoHHbIN pecypc]: — Pexum nocrtymna:
https://e.lanbook.com/book/93273.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. IakeTsl mpUKIAAHBIX TporpamMM: MeToandeckne ykasanus K 1abopatopHbiM paboram / M. U.
Koueprun, T. B. T'angxa - 2018. 64 c. [DnekTpoHHBH pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/7710.

2. IlakeTsl MPUKIAIHBIX TTpOrpaMM: MeToquuecKre yKa3aHus K CaMOCTOATeIbHON padore / M. U.
Koueprun, T. B. T'anmgxa - 2018. 29 c. [DnekTponHbil pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/7763.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYarOIuXCst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st T ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUH NUCUUIIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHasi ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui yU4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIISAAHBIE TTOCOO0US, 00eCIIeUnBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

Brrancnurenbnas nmaboparopusi / KommbroTepHas abopaTopusi CHCTEMHOTO aHaiau3a: yuyeOHas
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ayJIUTOpHUS 171l IPOBEICHUS 3aHATUH JEKIIMOHHOTO THUIA, yueOHas ayJUTOpUs Uil MPOBEACHUS 3aHITHM
MPaKTUYECKOIo THUIA, yueOHas ayAUTOpHs ISl IPOBEACHUS 3aHATHI 1a00paTOPHOro TUIIA, TOMEIICHHE
IJ1 KypCOBOTO HMPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paboT), MOMEIIeHUE AJIS MPOBEICHUS
TEKYIIEeTO KOHTPOJIS U IPOMEXyTouHo# arrectanuu; 634034, Tomckas o6macts, T. Tomck, Bepmmnuna
ynuua, a. 74, 308 ay.

Onucanue UMeroLerocss 000pya0BaHuUs:

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHo nHGOpMaIMH B JOCTYIHBIX GopMax, MOOMIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
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Tabmmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

odopmiieHHs pe3yIbTaTOB
paboThI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTposst |OueHouHble MaTepuaisl (OM)
JUCLIUIIAHBI KOMIIETEHIIUU
1 Python u makets mporpamm  |T1K-1 3auér [lepeuenb BOIIPOCOB 115t
JUIS HAYYHBIX U MHXEHEPHbIX 3ayera
pacuéros 3amuTa otdyera o |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AILUTHI
pabote 1a00paTOpHBIX paboT
NupuBunyansHoe |[IpuMepHBIil nepeueHb
3a/laHue BapHaHTOB UHAMBHUIYaJIbHbBIX
3aJaHuN
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 Python u makets! nporpamm  |I1K-1 3auér [Iepeuens BonpocoB it
TSt TPO(eCCUOHAIBHOTO 3aueTa
HpOTrpaMMHUpPOBaHUA 3ammra otyera no |[IpumepHsIil nepeueHb
nabopaTopHOi BOIIPOCOB ISl 3aLUTHI
pabote 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHb
3a/1aHue BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
3 [lakeTsl mporpamm s IK-1 3auér [Iepeuyens BonpocoB 11t

3a4ycTra

3amura oT4eTa 10

[IpumMepHbIii IEpeYeHb

nabopaTopHOI BOIIPOCOB ISl 3AILIUTHI

pabore 71a00paTOPHBIX pabOT

WNupusunyansHoe |IIpuMepHBIil mepeyeHb

3aJjaHue BapHAaHTOB UHANBHUYaJIbHBIX
3aJlaHuN

JlaGopatopHas Tembl m1abopaTOpHBIX padoT

pabota

TectupoBanue [IpumMepHbIi IEpedeHb

TECTOBLIX 3aJaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHHUS IO
JUCHUIUIMHE NpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUEHHS IO

JTUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Yrto BeIBEIET HAHHBIA KOI?

a=list(1 + 3)
prtnt(a)
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a)4
0) [1, 3]
B) [4]
r) OmmoKky
2. Yto BBIBEIET NJAaHHEIA KO ?
b = abs(-5)
print(b)
a)-5
0)5
B) Ommoky
r) Hudero
3. YTo U3 mepeuncIeHHOTO SABIISACTCS PEAAKTOPOM BEKTOpHOU rpaduku?
a) Paint, Photoshop, draw.io
0) draw.io, AutoCAD
B) Photoshop, draw.io, AutoCAD
r) Paint, Photoshop
4. Kakue atpuOyThl JOKYMEHTa YCTAaHABIMBAIOTCSA MpPHU 3aJaHUU MapaMeTpOB CTPAHUIIBI B
TekcToBOM penakrtope Microsoft Word wimm WPS Office?
a) MOJIsl, OPUEHTAIUS U pa3Mep CTPaHUIIbL;
0) UHTEpBaJ MEXIy ad3alamMu 1 BUI PUQTa;
B) (hOH W TPAHUIIBI CTPAHMIIBI, OTCTYII.
5. Kakyto onepanuio BbIIOJHUT CIAETYIOMMI KO ?
import numpy as np
x =np.array([1, 2, 3, 4])

y = np.cos(X)
p = np.polyfit(x,y,1)
print(p)

a) = paccuuTaeT KO3PPUIMEHTHI NPSIMOIl, alllIPOKCUMUPYIOIIEH y(X)
0) uHTEepHONUpPYeT y(X) KyCOUHO-TUHEHHON (yHKIMEH
B) IIOCTPOUT MOJIMHOM MEPBON CTENEHH B TOUKAX X
') HHTEPIOIHUPYET y(X) cTyneHuaTon GpyHkuuen

6. Kakoe maremaTuueckoe onucanue Ha sA3bike Python cooTBercTByer cineayromeit pyHKkuum

y(x) = e* cos(x)?

a) exp(x)*cos(x)
0) e(x)*cos(x)
B) e”x*cos(X)
) e**x*cos(x)

7. Kak 3amuceiBaercsa nornueckas komanna ECJIN B Excel?
a) ecim (ycioBue, neiicteuel, neiicteue 2)
0) =(ecnu ycioBue, neiicteuel, neicteue 2)
B) =ecinu (ycioBue, AcicTBuel, nerictpue 2)
T') €Clii yclioBue, AciicTBuel, neictpue 2

8. Kakoit u3 mabi10HOB MMeEeT HamOOJbIIUN NMpUOPUTET B HokyMeHTe Microsoft Word
noJb30BaTes?
a) JIOKQJIbHBIN
0) MI00aNBHBINA MTOCTOSTHHBIN
B) TJIOOQJIBHBIN CEaHCOBBII
r) 6a3oBbIi normal.dotx

9. Kaxkue Tinbl coequHEHUN BO3MOXKHBI B Microsoft Visio u draw.io?
a) «TOYKa—TOUYKay, «purypa—purypay», «Touxka—purypa
0) «Touka—TOYKay, «purypa—purypa»
B) «TOYKa—TOYKa»
r) «purypa—purypa»

10. IIpoananu3upyiiTe KoJ mporpamMmbl HUXKe. Kakoil cTpoke Koja mporpaMMbl B COOTBETCTBUE

MOCTAaBJICH 2JIEMEHT OJIOK-CXEMbI, COJEPKAIIHNI OMHUOKY?
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a)xl =2
0) x2 = input('Beenute x2')
B)y=xl+x2
r) print(y)

9.1.2. [lepeyeHb BONPOCOB /ISl 3a4eTa

CunTakcuc s3bika Python.

bubnuorexa Numpy.

bubnuotexa Matplotlib. Busyanuzanus 1aHHbIX.

bubnuoteka SciPy.

bubnuoreka Pandas.

bubnuotexu mist paboThl ¢ 6a3aMu JaHHBIX.

bubnuotexu ms pazpadorku GUI.

WNukancynsanus, HacnenoBanue, noaumopdusm. Kimacest B Python.
Knaccudukamnuu BUI0B 1 METOZ0B TeCTHpOBaHUs. KOHUT-TECTHI.
Cuctembl BeKTOpHOU Tpaduku. OCHOBHBIE 2JIEMEHTHI OJIOK-CXEM.

. CHucTeMbl KOHTPOJISI BEPCHIA.

. Cuctemsl yrpaBieHUs IPOEeKTaMU. barTpekuHr.

. Tumnsl nonb3oBarenbckux uHTEpdeiicos. Knaccudukanus 1uanoros 1 UX peaan3arusl.

. PabGora c ¢aiinamu 1 6a3amu naHHbIX. UteHne u3 daiina. 3anuch B ¢aiin.

. PelieHne HeTMHENWHBIX YPAaBHEHHM, CUCTEM JIMHEHMHBIX YPaBHEHUH.

. AnnmpokcuMmanus. Jluneitnas npuOnumxaromas QyHkiusa. KBaapatuunas npubnmkaromias

bynkumst. Mateprionsius. [Tomuaomer HetoTona u Jlarpanxa.

Pemenue muddepennmanbupix ypasaenuit. Meron Diinepa. ODESolvers.

Ctunu B Microsoft Word. ®unbstpanusi, ycnoBHbeie onepatopsl B Excel. MaTemaTnueckas
obpaboTtka naHHbIX B Excel.

CraHgapThl TECTUPOBAHUS MIPOTPaMM. Y POBHU TECTUPOBAHHUS.

[TakeTsl mpukianubix nporpamm. Knaccudukanus. Haznauenue. CBoOogHOE MpOrpaMMHOE
obecrieyeHue.

9.1.3. IlpuMepHbIii epevYeHb BONPOCOB /ISl 3aIIUTHI J1a00PAaTOPHBIX PadoT

Kak co3nate mabnon B Microsoft Office / WPS Office?

Kak opopmuts noxkyment B Juputer Notebook.

Kak B Python pemmuTs ypaBHeHUE UM CUCTEMY YPaBHEHUI?

Yro takoe annpokcumanusi? Kak BeimonHuts e€ B Python?

Kak pemuts nquddepennuansaoe ypapuenue B Python?

Kak moctpouts 2D-, 3D-rpaduk B Python?

Kak pa3paborats nmporpammy ¢ rpapudeckuM uarepdeiicom Ha Python?
Kak cuutaTh nanusie u3 csv/xlsx-daiina ¢ Pandas?

Kak cunraTh naHHble U3 0a3bl JaHHBIX B npuiiokeHue Python?

9.1.4. IlpuMepHbIii NepeyeHb BAPMAHTOB MHAMBHIYAJIbHBIX 3aaHUI

. YcioBHoe dpopmaTupoBanue siueek B Excel.
. Co3nmanue ma6noHa ordéra B Microsoft Word / WPS Office.
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JleMoHCTparmus NpuMeHEHHUsT 00JJaYHBIX TEXHOJIOTHH.
Coznmanne u pabora ¢ penozuropuem Ha GitHub.
Coznmanne u pabota ¢ mpoekTom Ha YouTrack.
Pemenue cucremsl ypaBaenuii B SMathStudio.
[TocTpoenue mozaenu mporecca B Scilab.

NownkEWw

9.1.5. Tembl 1a00paTOPHBIX padOT

Beenenue B Python. Jupyter Notebook. Odopmienue ipynb-nqokymenra B pazmerke Markdown.
Numpy u SymPy. Pemenue ypaBHeHuii u cucreM ypaBHeHUN. CUMBOJIBHBIE BBIYUCIICHUS.
Numpy u Scipy. O6paboTKa TaOIMYHBIX JaHHBIX. ATIIPOKCUMAITUS U HHTEPIOISAIHS.

Pandas. PaGora ¢ (aitnamu naHHbIX. AHATU3 TaHHBIX.

Pemenne O/1Y. Yucnennoe nugdepeHupoBaHie 1 MHTETPUPOBAHUE.

MaremaTrnueckoe moaenupoBanue B Python. Busyanuzanus gaHHsix.

Tkinter. Co3nanue nosp3oBaTenbckoro uHTepdeiica Ha Python.

PyODBC, SQLite3. PaboTa ¢ 6a3amu 1aHHBIX.

[Toctpoenue 610k-cxeM, Auarpamm B draw.io

A SRR Y

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce nzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHEeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIBHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HauYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYECHUS
C HapylmeHusIMH cIyxa TecTsl, MUCbEMEHHBIE IIperMy11eCTBEHHO TUCEMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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