degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi
C.C. Heroasies

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: [IporpammupoBanue Ha s3bike Python

110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHI1 HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JInddhepeHimpoBaHHbIi 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: C.B. Anekcanapos

ITporpamma oGcyskaeHa Ha 3aceJaHny Kadepbl TEXHOIOTUI TPOSKTUPOBAHUS CIIOKHBIX TEXHHUECKUX CUCTEM
14.04.2022



AHHOTANMA

Huctmmnaa «[IporpamMmmupoBanue Ha s3bike Python» BirowaeT B ceds M3ydeHHE OCHOB CHHTAKCHCA,
0a30BBIX TUIIOB JJAHHBIX U KOJUICKIIUH{, CTAHIAPTHBIX OMOIMOTEK, MACCUBOB, ITPABHJI CTPYKTYPHUPOBAHHS KOJIA.
Bropoit cemecTp nM3ydeHHs] TUCHUILUIMHBI MTOCBSIICH M3YYEHHIO BU3YaIN3allMH JAaHHBIX C UCIIOJIb30BAaHHEM
BO3MOXHOCTEH si3bika Python, u3ydenmto Oubnmmorexkn Pandas st oOpaOoOTKM W aHanW3a JIaHHBIX,
3aTparuBaeT YMCIICHHBIC METOIbI U CHMBOJIbHBIC BEIYHCIICHUS.

1. leau u 3apauu
esab AMCUUIIHHBI
— copMHUpOBaTh HABBIKH MPOTPAMMHUPOBAHUS Ha si3bike Python;

— C(l)OpMI/IpOBaTB OpeaACTaBJICHUC 00 HUCTIOJIb3YCMbIX B HAYYHBIX HNPUIIOKCHUAX 6I/I6J'H/IOT€KaX;

— JIaTh HaBBIK MCIIOJIb30BAaHUM MH(PACTPYKTYpHI si3blka Python mis pemieHns npakTHYeCKHX 3aaad.

3agaum AUCUMIIHHBI
* HAy4YHUTh IPOrpaMMHUPOBATh Ha si3bike Python;
* HAY4YMUTh MCIIOJIb30BaTh OMOIMOTEKHU AJISl PELICHUS IPAKTHUYECKUX 3a/1a4;
* Hay4YMTh peLIaTh NPAaKTUYECKHE 3aJlauyd C UCIOJIb30BaHUEM s3bika Python m croponHHX OMOIHOTEK.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATB!
- CHHTaKcuc si3bika Python;
- CTaHJapTHHIE CTPYKTYPHI JaHHBIX s13biKa Python;
- CTPYKTYpYy U OCHOBHBIE YaCTH CTaHAapTHOU Onbnuoreke Python;
- OCHOBHbBIE OMOTMOTEKH, UCTIOIb3yEMbIC B HAYUHBIX BEIYHUCIICHUSX.
YMETB:

3a1a4;

HCIIOJIBb30BaTh A3BIK PythOl’l B COYETAaHUU C OMOIMOTEKaMHU JUIA pCUICHUSA HAYYHBIX BBIYUCIUTCIIbHBIX

- TIPEeACTaBIATH PE3yJbTaT HAyYHBIX Pacuy€ToB B yHOOHOM [UIs aHAlIM3a BHJE C MCHOIb30BaHHE

cooTBeTCTBYIOLIMX OnbmuoTek Python;

- HCIIOIB30BaTh BO3MOKHOCTH OHOIMOTEKH Sympy il peleHuA 3aga4 B AHAJIUTUYCCKOM BHUIC.

BJIAJIETD:




- HaBBIKOM HaIMCaHUs NporpaMm Ha si3bike Python;
- HaBBIKOM HCIIONb30BaHMA Onbiamuorexk Python s pemeHuss Hay4yHBIX BBIYMCIUTEIBHBIX 3aad.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpymoeMKOCTb IO BUJaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 3HaKOMCTBO, OCHOBBI ~ CHHTAaKCHCa, 4 6 6
0a30BbIC TUIIBI JAHHBIX
2 Konnexiuu 6 6 6
3 CrpykrypupoBaHHe Kojia 4 6 6
4 CranpaptHas 6ubmuoreka 6 6 6
5 MaccuBbl 1 JJMHEHHas anredpa 10 6 6
6 Busyanuzanusa naHHbIx 8 4
7 UucrneHHbIe METO/IBI 8 4
8 CuMBOJIbHBIC BBIYUCICHUS 8 4
9 oubnuoreka Pandas 6 3
Hroro wacos 30 60 45
IMoaroroBka K dK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. 3HaKOMCTBO, OCHOBBI CHHTaKCHCa, 0a30BbI€ THUIIBI IAHHBIX

3HaKOMCTBO,  OCHOBBI ~ CHHTaKkcuca, 0a30Bble  THUNbl  JaHHBIX.VIHTEpaKTUBHBIA  PEKUM
IPOrpaMMHPOBAHMSA, 3aIyCK B MPOTrpaMMHOI cTpoke, CKPHUIITOBBIH pPEXHUM NPOrpaMMHUpPOBAHUS,
uaentudukaropsl B Python.

2. Komnekmun

Komnexuuu: xmaccudukanus, oOmue MOAXOAb U METOAbl, KOHBepTauus. [IporpaMMHbie 0OBEKTHI,
JKCTIepUMEHTaIbHas (yHKIHS.

3. CtpyKTypHpoBaHHe Koz

CrpykrypupoBanue koza B Python: MonynsHoe CTpyKTypHUpOBaHUE, CTPYKTYpHPOBAaHHE B KOMILJIEKCHI
nporpaMm.HacTHUHOE CTPYKTYpHpPOBaHHE.

4. CrannmaptHast OnOImoTexa

CranpaptHass Oubnuoreka s3bika Python: HaGop cpencTB, BcTpoeHHBIX Moxyiei. Joctym k
(dyHKIMSM crcTeMbl:(paiiioBbIi BBOMI/BEIBOA. [IpHuHsTHE perieHus.



5. MaccuBbl 1 uHeiHas anredpa

Knaccudukanuss MaccHBOB: OZHOMEpHBIC, JIBYMEpHBIE. 3alaud JMHEHHOH aireOphl: CIOKEHHE
MaTpul] U BEKTOPOB, YMHOXXEHHE Ha YHUCJIO, CKAJIPHOE IPOU3BEICHHE BEKTOPOB, YMHOXKEHUE U
TPaHCIIOHUPOBAHUE MATPHULI.

Cemecrtp: 2 (Becennuit)
6. Busyanuzauus 1aHHBIX

Data Science, ananu3 O0obIIMX JaHHBIX HA paHHUX CTaIusIX dKcnepuMmenTta, bubnuorexa Matplotlib.
Crioco0bl BU3yaIH3allny.

7. UncneHHble METOIBI
YucieHHbIE METOIBI I CXEMBL.
8. CUMBOJILHBIE BBEIYHUCICHUS

SymPy. AnreGpamueckue mnpeoOpa3oBaHus. YTIPOIEHHE BBIpaKEHWH. BblumciIeHHs Tpeaemnos.
HuddepenumupoBanue. Paznoxenue B psa. HMarerpupoBanue. Pemenue ypaBHeHuil. Cuctembl
TUHEWHbIX ypaBHeHuid. @akropuzanus. byneBel ypaBHeHws. Jlunelinas anreOpa. Marpwiibl.
Huddepenunanbabie ypaBHEHUS.

9. oubnumorexa Pandas

bubmuorexka Pandas — mporpammuas Oubnuoreka Ha si3bike Python amst oOpaboTku W aHaim3a
naHHbIX. Pabora pandas ¢ gaHHBIMH cTpoWTcs moBepx OuOmmorekn NumPy, sBistomeics
MHCTPYMEHTOM Oosiee HuU3Koro ypoBHs. [IpemocTaBisier crenuangbHble CTPYKTYPbl IOaHHBIX U
OIepalyy IS MAHWITYIMPOBAHHMS UMCIOBBIMH TaONMIAMH M BPEMEHHBIMH psjamu. DataFrame,
Series. Urenue, 3amuchk B ¢aiinel. [pynmupoBka u arperupoanue B pandas. Bo3amoxnoctn 6a3
naHHbIX. CBOMIHEIE TaOMUIEI B pandas.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heo0xonuMoe obopynoBaHue: ayTUTOpusi, KOMIBIOTEP (HOYTOYK) U MYJIBTUMEINIHOE 000pyI0BaHHIE
(mpoeKTop, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. IlporpammupoBanue Ha Python 3 : Tlonpo6Hoe pykoBoacTBo [Tekcr]| = Programming in Python 3 :
[yueb. mocobue ains By30B] / M. Cammepduig; nep. ¢ anri. A. Kucenesa .— CI16 : Cumson-Ilnroc,
2015 .— 608 c.
2. Python anst cioxHbBIX 3a7a4: HayKa O JAHHBIX U MalnHHOE 00yueHwue [Tekct], [y4el. mocodue ais
By30B] //Ix. Banuep Ilnac ; [mep. ¢ aarn. U. [Manwsru]. -CI16., [Tutep, 2018
3. Python u MmammmnHOe 00y4enue [Tekct], kpaliHe He0OXOAMMOE H3/IaHKE TT0 HOBEHUIIIEH
Npe/ICcKa3aTeIbHON aHAJIUTHKE 1S 00JIee TIIyOOKOTO MOHUMAaHUSI METOOJIOTMU MAallIMHHOTO
o0yuenust/C. Pamika, -M., JIMK Tlpecc, 2017

JlononHuTenbHAs TUTEpaTypa
1. Introduction to Machine Learning with Python. A Guide for Data Scientists /Andreas C. Muller,
Sarah Guido. Beiling ; Boston, O'REILLY, 2017
2. Python machine learning, Machine learning and deep learning with Python, scikit-learn, and
TensorFlow/S. Raschka, V. Mirjalili, -Birmingham ; Mumbai, Packt, 2017



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Nudopmanmonnsie pecypcesr: https://docs.python.org/3/, https://www.scipy.org, https://matplotlib.org,
https://anaconda.org, ydeOHBIe MOCOOUS 1 COOPHUKH 3a]1a4, pa3padoTaHHbIE JUIsl TAHHOTO Kypca.
https://github.com/ 1uis1 BeImoNHEHMS 3a1aHUH.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Jucuurumna "TlporpammupoBanue Ha s3bike Python" mpennonaraer co0oli u3ydeHre HCIOIb30BAHNUS
TEXHOJIOTUH CETEBOTO B3aMMOICUCTBHSA, pa3padaThIBaTh MHOTOIIOTOYHBIC NMPOTPAaMMBbI, 00eCIeYHBaTh
B3amMoJieiicTBre npuioxkennid Python ¢ pensimonnsiMu 6azamu gaHHBIX. Pazpaboraete rpaduueckuit
uHTepdeiic ¢ momompo 6ubmmorekn PyQtS m moaroroBure auctpuOyTuB mpuiiokenus. [Ipumenure
MOAYJIbHOE TECTHPOBaHHE C uCMonb30BaHueM Oubnmorekn PyTest u paccmorpute BOHpPOCHI
0€30MacHOCTH MPHUIIOKEHHUS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM
Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

Pa3zpatGoTunk: C.B. Anekcannpos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinasl «lIporpammupoBanue Ha s3bike Python» oOyvaromuiicst nomkeH:

- HCIIOJIB30BaTh A3BIK PythOl’l B COYETAaHUU C OMOIMOTEKaMHU JUIA pCUICHUSA HAYYHBIX BBIYUCIUTEIIbHBIX

3HATh:
- CHHTaKcuc si3bika Python;
- CTaHJapTHBIE CTPYKTYPHI JaHHBIX s13biKa Python;
- CTPYKTYpYy U OCHOBHBIE YaCTH CTaHAapTHOU Onbmuoreke Python;
- OCHOBHbBIE OMOTMOTEKH, UCTIOIb3yEMbIC B HAYYHBIX BEIYMUCICHUSX.
yMeTh:
3a1ay;

- TIPEeACTaBIATH PE3yJbTaT HAy4HBIX PAacuy€ToB B yHOOHOM [UIs aHalIM3a BHJE C MCHOIb30BaHUE

cOOTBeTCTBYIOLIMX OnbmuoTek Python;

- HCIIOIH30BaTh BO3MOKHOCTH OHOIMOTEKH Sympy i1 pelleHu:A 3aga4 B aHAJIUTUYCCKOM BHUIC.

BJIAA€Th:

- HaBBIKOM HaIMCaHUs OporpaMm Ha si3bike Python;
- HaBBIKOM HCIIONb30BaHMA Onbiamuorexk Python s pemeHuss Hay4yHBIX BBIYMCIUTEIBHBIX 3ajad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Kak knaccudunupyercs sS3bIK nporpaMmMmupoBanust Python?

2. Kakue KOJUICKIIUH SA3bIKa PythOI’l SABIIAKOTCA UBMCHACMBIMH, 4 KaAKHUEC HET?

3. Kakum kiaccu4eckuM CTpyKTypaM JaHHBIX COOTBETCTBYIOT Tuilsl list, dict, tuple, set?

4. Kak ycTpoeHa ornepanus pacakoBKH KoJuleKuuil B s3bike Python 3 u roe ona npumensiercs?

5. Kakue Buzpl apryMeHToB ecTh Y pyHkuui B Python?

6. Uto Takoe nexoparop u Kak oH paboraet?

7. I[J'If[ YCro UCIOJIB3YIOTCA U KaK pCaIU3yHOTCA MCHCIPKCPhBL KOHTEKCTa?

8. Kakoii crroco0 pa3bopa apryMeHTOB KOMMAaHIHON CTpOKH siBiseTcs B Python pexomeHmoBaHHBIM 1

KaK OH yCTpoeH?

9. Kakue xonsekmnuu onpeneieHsl B Moyie collections?

10. Kakue Tumbl JaHHBIM MOXET XpaHUTh numpy.ndarray u 4em OH oTiHdaercs ot list?

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

o0yuaruuxcst




1. Yem otnuyarorcst GyHKIUHM U3 math oT ¥x aHanoros u3 numpy?

2. Kakue Buapl yMHOKeHuUs ndarray Ha ndarray peain3oBadbl B numpy?

3. Uem oTnm4aeTca CHHTAKCUC CPE30B NUMPY OT CTaHJAPTHOTO?

4. Kakue ocHOBHBIE THITBI TpadukoB peanusyer matplotlib?

5. Onwumure oOMMI TPUHIUIN [OCTPOCHHS AHUMHPOBAaHHBIX wWiuTocTpanuii B matplotlib.

6. Kakume mnpeumymectBa W HEJOCTAaTKM UMEET WCIHOIb30BAHUE WCIIONB30BAaHUE CHUMBOJIBHOMN
MaTeMaTHuKu?

7. Kak ¢ momoIipio sympy U3 CTPOKU TMOITYYHTh QYHKIIHIO?
8. Kak ¢ momoipto Python BeimonHsieTcst YMCIeHHOE HHTETPUPOBaHHE?
9. Kak ¢ momomipro Python BeimonHsieTcs uncienHoe penienne JY?

buner 1
1.OcHOBHBIE TUTIBI TPAPHKOB, KOTOpBIE peanu3yeT matplotlib.
2.001mui TpUHIKI TOCTPOCHUSI aHUMUPOBAaHHBIX MILTIOCTpanuii B matplotlib.

buner 2
1.Buner aprymenToB ¢ynkuuii B Python.
2. OnpefienieHre 1eKOpaTopa U CXEMbI €r0 paboThI.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO 8§ OamioB - BBICTABJIAE€TCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHeHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3aJjad HEKOTOPblE HETOYHOCTH.

OHeHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMe€T NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapYUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zieibl y4eOHOH HpPOrpaMMbl, HEOOXOAMMBIE JUIs NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKa yHIOBICTBOPUTENFHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOMH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnposenenus auddepenurpoBaHHOro 3adera  oOyyarommecs MOTYT IOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JMTEPATYPON, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JIEKIIHH.

JuddepeHunpoBaHHBIN 3a4€T MPOBOIUTCS MYTEM OPraHM3alUH CIEUHUAIBHOTO OIPOCca, TPOBOAUMOTO
B yCTHOM (hopme.



