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1. HEJIb OCBOEHUSA JUCHUIIJINHBI

LIGJII) OCBOCHUA JHUCIHUITIIMHBI ((HpOFpaMMI/IpOBaHI/Ie Ha A3bIKC BBICOKOI'O YPOBHA» COCTOUT

B (GOpPMHUpPOBAHUM Yy OOYYAIOIIUXCS TEOPETUYECKMX 3HAHWUW B OO0JACTH aJTOPUTMU3AIUU U
COBPEMEHHOT'0 MPOrPaMMHUPOBAHHUS, BKIIOYAIOIIETO B ce0s METObI MPOSKTUPOBAHUS, aHATIN3a U
CO3JaHHuA NPOrpaMMHBIX IMTPOAYKTOB, OCHOBAHHBIX Ha MCIIOJIb30BaAaHUHU CTPYKTypHOﬁ n O6’I)€KTHO-
OPHCHTUPOBAHHONH METOJOJIOTHM H MPAKTUYECKUX HABBIKOB COCTaBJICHUS AITOPHUTMOB,
BOIUTOIICHMSI X Ha sI3bIKE TporpaMMupoBanus Python, TecTupoBaHuUs U OTIAIKUA aITOPUTMOB/

[Ipu 5TOM 3a@0auamu TUCUUTUIMHBI SBIISIOTCA:

npuoOpereHue OOydalOIMMUCS 3HAHUM  OCHOBHBIX IMPUHIUIIOB CTPYKTYPHOTO,
MOJYJIBHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMUPOBAHMUS, MPUHLIUIIOB
COCTaBJICHHUS aJIrOPUTMOB, 0a30BbIX KOHCTPYKLHN HA3Y4aeMbIX SI3BIKOB
MIPOrpaMMHUPOBAHUs, ITANIOB PEIIECHUS 3aa4 HA KOMIIBIOTEPE;

MPUMEHEHHE CHHTAKCHCa s3bIKa IporpaMMmupoBanusi Python ans mammcanust mporpamm,
peanu3yonX 3aJaHHBIN aIrOPUTM;

OBJIaJICHHE OOYYalOIIUMHUCA METOJAaMU TOCTPOCHHUS OJIOK-CXEMBbl aJITOPUTMOB H
HaBbIKaMU pC€ajin3aliiy aJIrTOPUTMOB Ha KOHKPCTHOM A3BIKC HpOI‘paMMI/IpOBaHI/ISI/

2. MECTO JUCIHUAILJIMHBI B CTPYKTYPE OBPA30OBATEJBbHON NPOI'PAMMBI

2.1. JucuunimHa «IIporpamMmMupoBaHue Ha S3bIKE BBICOKOTO YPOBHS» K JUCHHUIUIMHAM 10
BBIOOpPY 4YacTd, (opmHpyeMOl ydacTHHKaMu oOOpa3oBaTenbHBIX OTHOmIeHuH broka 1
JucuuniuHel (MOyH ), UMEET TECHYIO CBSI3b C APYTHUMH TUCITUTUIMHAMHU.

2.2. B Tabnuue npuBeAeHbl NPeALIECTBYIOMNE U MOCIEIYIONUE TUCIUIIINHBI, HAIIPaBJIEHHbIE
Ha (OpMUPOBaHUE KOMIETEHIMI TUCIUILIIMHBI B COOTBETCTBUU C MaTpuliei komnereHiuii OI1.

IIpenmecrByomue v NOCJeyOLIHE JUCIHILIMHDI,
HanpaBJIeHHbIe HA (hopMHUPOBaHHE KOMIIETEH NI

No
y [IpenmecTByromme TUCHUITUHBL [Hocnenyromuye TUCHMIUIMHBI
II/11
1 ANTOPUTMBI U CTPYKTYPBbI JTaHHBIX Teopus A3BIKOB IPOrpaMMHUPOBAHUS U
OCHOBBI TPOrPAMMHUPOBAHHS METO/TbI TPAHCIIAINN

OmnepanoHHbIE CUCTEMBI H CETU
Amnanu3 TpeboBaHMit K pa3padoTke
MPOTPaMMHOTO 00CCTICUCHHS




[Inanupyemsle

3. INTAHUPYEMBIE PE3YJIbTATbI ObYUEHUSA

PE3YJIbTAaThI OCBOCHU:

obpazoBarenpHoil  mporpammbl  (OII)

KOMIICTCHILIMH 06yqa}om1/1xc>1 OnpCaACIIAOTCA Tpe6OBaHI/IHMI/I CTaHaapTa II0 HaIlPaBJICHUIO

MOATOTOBKH (CMEUATLHOCTH) ¥ (POPMUPYIOTCS B COOTBETCTBUU ¢ MaTpuiieit kommneTreHuii OI1

Ne Homep/ HaumeHnoBaHue B pe3yabTaTe H3y4eHHs AW CHUILIHHBI
n/n HH]IEKC KOMIIeTeHIHH o0yuarommecst 10J1KHbI:
KOMIIeTeHIIUH (nJm ee 4acTm)
1 2 3 4
[1K-2. CnocobeH 060CHOBATh [1K-2.1. PazpabaTbIBaeT 1 ynpasisier
L. MPUHAMAEMbIC TPOSKTHBIE | MMPOEKTaMH, M PEaTN3yeT UX C
pEeLIEeHMs], OCYILECTBIISATh UCIOJIb30BAHNEM COBPEMEHHOIO
MIOCTAHOBKY U BBIIIOJIHEHUE | IPOrPAMMHOT0O 00ecreueHHs.
JKCIIEPUMEHTOB I10 [1K-2.5. [Ipou3BoauT aHaIN3 METOJ0JIOTUU
IIPOBEPKE UX MIOCTAHOBKH BBIYMCIIUTEIIBHBIX
KOPPEKTHOCTH U HKCIEPUMEHTOB I10 MPOBEPKE MX
3¢ HEKTUBHOCTH 3¢ GEeKTUBHOCTH
[TIK-2.6. PaboTaeT ¢ coBpeMEeHHBIMH
cHCTEeMaMHU NPOrPaMMHUPOBAHUS U
IPOCKTUPOBAHHUS
I1K-3 Crniocoben [1K-3.3. Pa3zpabaTsiBacT KOMIIOHEHTHI

UCIOJIb30BaTh HABBIKU
Pa3INYHBIX TEXHOJIOTUI
pa3paboTKu
IPOTrPaMMHOT0
obecrneueHus,
OTIePAIIMOHHBIX CUCTEM,
CETEBbIX TEXHOJIOIUH,
CPEICTB pa3pabdOTKH
IIPOrPaMMHOI0
unTepdeiica,
MPUMEHEHHUS S3bIKOB U
METOJI0B (POPMaJIbHBIX
cneundukanuii, cuctem
yhpaBieHus 6a3aMu
JTAHHBIX

MH(GOPMALIMOHHBIX CUCTEM, BKIIIOYasI
MojienH 0a3 TaHHBIX U MOJIENIN pa3pabOTKU
IIPOrpaMMHBIX UHTEp(ENHCcOB

I1IK-3.5. IIpumensier crpaTeruu
MPOEKTHUPOBAHUS U KOHCTPYUPOBAHUS
MIPOTPaAMMHOTO TIPOYKTA, UCTIOIB3Y S
OCHOBBI MOJICTIMPOBAHUS U aHAIM3a
MPOTPaMMHBIX CHCTEM

[1IK-3.6. Ucnosib3yeT COBpEMEHHbBIE
TexHoJoruu pazpadorku 10 (cTpykTypHOE,
00BEKTHO-OPUEHTUPOBAHHOE)




4. CTPYKTYPA U COAEP KAHUE JUCHHUITJIMHBI

4.1. OFbEM JUCHUIJIMHBI 1 BUJIbl YYEBHOM PABOTBI

Buna yueOHoii padboTbl Bcero yacos CemecTpbl
Ne 4
4acoB
1 2 3
AyauTopHasi KOHTaKTHas1 padoTta (Bcero) 108 108
B toM uucne:
Jlextuu (JI) 32 32
JlaGopatopusbie pabotsl (JIP) 32 32
[Tpaxktuueckue 3anarus (I113) 16 16
KonrakTHasi BHeayauTOpHas padora, B
TOM 4HCJIe
WH/IMBUyalIbHbIE U TPYIIIOBbIE 2 2
KOHCYJIbTAIlH
CamocrosiTesbHas padoTa 62 62
ooyuaromerocs (CPO)™" (Bcero)
Paboma ¢ knudcnvimu u 31eKMpoHHBIMU 12 12
UCOYHUKAMU
Iloozomoexa k KOHmMpOAbLHOU pabome 12 12
Iloozomoexa Kk 1a60pamopHbLM 3aHAMUAM 12 12
Iloozomoeka Kk npakmu4ecKum 3aHsmusim 10 10
Iloocomoexa k meKywemy mecmogomy 8 8
KOHMPOIIO
Iloocomoeka Kk npomexcymouHomy 8 8
KOHMPOIIO
IMpome:xkyroun | Okx3ameH () 2 (36) 32 (36)
asi aTTecTanusi | B TOM 4ucJe:
[Ipuem 3x3., yac. 0,5 0,5
Koncynpranus, 4ac. 2 2
CPO, uac. 33,5 33,5
UTOIO: 4acoB 180 180
Obmas 3a4. eI 5 5

TPYAOEMKOCTH




4.2. COAEP KAHME JUCHUIIVIMHBI

4.2.1. Paznennl (TeMbl) JMCHUILTHHBI, BUIbI Y4e0OHOIH JeSITeIbHOCTH B (JOpMBI KOHTPOJISI

Ne Ne HaumenoBanue pazaesa Buabl yueOHoOM 1eATeJILHOCTH, DopMbI
n/ | cemec (TeMbl) M CHUILIAHBI BKJIKOYAsi CAMOCTOSATEIbHYIO TeKylel u
n Tpa padoTty oOyvaromuxcs NMPOMEKYTOY
(B yacax) HOM
J | JP | 113 CPO | Bcero | arrecrauuu
1 2 3 4 5 6 7 8 9
1. 4 Mopynu B s3bIKe 4 2 2 8 16 KontponsHas
oporpaMMHUpOBaHUs Python pa60Ta,
2. Kiaccer u OOIL 4 2 2 8 16 nabopaTopHbIe
3. Uckimrouenus u 2 2 2 12 paboTsl,
MHCTPYMEHTBI IPaKTHICCKHC
4, Peanu3anus aropuTMoB 2 4 2 8 16 pa6OTI’I’V
00pabOTKH JaHHBIX Ha Texymn
Python TECTOBBIN
5. BBenenue B OuOIMOTEKY 6 6 2 8 22 KOHTPOJIB
NumPy
6. Manunynsuyuu Hajg 6 6 2 8 22
JAHHBIMU C TIOMOIITBIO0
naketa Pandas
7. Buzyanuzauus ¢ nomouipto | 4 6 2 8 20
6ubnuorexu Matplotlib
8. DneMeHThI rpaguKu B 4 4 2 8 18
Python
9 Konrakraas 2 WHIMBUIYaJIbH
BHeayauTopHas paboTa bIC U
rpyIIOBBIE
KOHCYJIbTalluU
10 [TpomexyTounas 36 DK3aMeH
aTTeCcTalus
Bcero yacos B 4 cemectpe: 32 | 32 |16 62 180
4.2.2. JleKuMoOHHBIN Kypc
Ne HaumeHnoBanue HaumenoBanue Conep:xanue JieKUMU Bcero
n/ pasnena (Tembl) TeMbl JeKIUU 4acoB
n JUCIUTLTHHBI
1 2 3 4 5
Cemectp 4
1 | Moxynu B si3bike OcHOBBI Mopynu cTangapTHON 2
MPOrpaMMHPOBAHMS | TporpaMMupoBanust | 6ubauotexu. Co3ganue MOy,
Python MOJYyJIEeH UCIIOJIb30BAaHUE MOAYJIEH,
SKBUBAJIEHTHOCTh UHCTPYKIIUI
import u from
[Takers! MoyJIEH OCHOBBI Oonepanuu 2
MMITIOPTHUPOBAHMUS TAKETOB.




Wuctpykuun from u import st
nakeToB. COKpbITHE JaHHBIX B
MOy JISIX

Kitaccer n OOIL. OCHOBBI [Tpuanmnsr OOIT:
MPOrPaMMHPOBAHUS | MHKAIICYIIALINS, HACIEeIOBaHUE U
KJIaCCOB nonaumopdusm. Iouck
YHACJIeIOBAaHHBIX aTpUOYTOB
Nuctpykuus class. MeTosl.
Cneunanu3zanus
yHacJIeIOBaHHBIX METO/IOB
[HabmoHbI [IpocTpaHcTBa UMEH: OKOHYaHHE
IPOEKTUPOBAHMUSI C ucrtopun. KoHCTpyKTOpHI U
KJ1accaMu BBIpakeHus: init and sub.
OO61re MeTo 11 Ieperpy3Ku
OIepaTopoB
HacnegoBanne, KOMIIO3UIus,
JIeJIETMPOBAHUE.
Uckmrouenus u OOBeKTHI Wuctpykuus try/except/else.
WHCTPYMEHTBI WCKJIFOYEHUMN U Huctpykius try/finally.
O0COOCHHOCTH UX Wuctpyxkuus raise. UckmoueHus
VCIIOJIb30BAaHUS Ha OCHOBE KJIACCOB
Peamuzanus ANTropuTMBI CoptupoBKa MaccuBOB Ha
AITOPUTMOB COPTHUPOBKH U Python. [Touck MuHMManbHOTO,
00pabOTKH JAHHBIX | IOWCKA AJIEMEHTAa HA | MAaKCUMAaJIbHOTO AJIEMEHTA
Ha Python Python MacCHUBa, BBIYMCIICHUS CPETHETO
3HAYECHUS.
Bsenenue B Bsenenue B [emnoe gncino B s3b1ke Python.
6ubanoreky NumPy | maccuBbl MaccuBsl ¢ GpUKCHUPOBaHHBIM
oubmuorexku NumPy | Tunom B si3ike Python.

Nupexcamnus MaccuBa: T0CTy K
OTJIENIbHBIM 351eMeHTaM. Cpesbl
MacCHBOB: JIOCTYH K
noamaccuBaM. CiusiHue U
pa30ueHIe MACCHBOB.

Pa6Gora ¢ maccuBamu
OnOIMOTEKU
NumPy:

O0630p yHHBEpCAIBHBIX
¢bynkuuii 6udanorexu NumPy.
ArperupoBaHue,
TPaHCINPOBAaHUE, CPABHEHMUSL.
CopTupoBKa MacCHUBOB.

CTpyKTypHpOBaHHbBIE MACCUBBI
6ubinoreku NumPy

Manunynsauuu Hax
JTAHHBIMH C
ITOMOIIBIO ITaKeTa
Pandas

OOBEKTHI
oubmnorexu Pandas.
Nunekcanusa n
BBIOOpPKA TAHHBIX

VYcTaHOBKA U UCIOJIL30BaHUE
oubmnorexku Pandas. O0bekT
Series onomoreku Pandas.
O0bext DataFrame onbnnorexu
Pandas. O6nexT Index
oubmnorexn Pandas.

Onepanuu Hajq
JIAHHBIMU B
ono6nnoreke Pandas.

YHuBepcalibHbIe (YHKIINU:
COXpaHCHHE UHJIEKCa,
BbIpaBHHUBAHHME UHJIEKCOB,
BBITTOJIHEHUE OTICPAIIMH MEXTY
oobextamu DataFrame u Series.




O06paboTka OTCYTCTBYIOIINX
JTAHHBIX
Busyanuzanus ¢ Nmnopt matplotlib, | Mcnons3oBanue Matplotlib B 2
MTOMOTITBIO HACTpOMKa CIICHApHH; B TEPMHIHAJIC
OubOIMOTeKH uHTepdeiica o6oouku [Python; B 6;10kHOTE
Matplotlib [Python
[TocTpoenue [IpocThie nuHeliHbIE TpadUKH. 2
rpauKoB B IIpocteie quarpaMMel
oubanoTexe paccesiHus: pyHKIMM plot u
Matplotlib scatter. ' paduku naoTHOCTH U
KOHTYPHBIE TpauKH.
I'ucrorpammel, pazdouenus 1o
WHTEPBAJIaM U TUIOTHOCTb.
OnemeHTsl rpaduku | DneMeHTsl rpaduky | [TpuHIUIBI COOBITUIHOTO 2
B Python B Python IpOrpaMMUpPOBaHUs. BUIKeTsI.
I'paduxka.
Bcero yacoB B 4 cemecTpe: 32
4.2.3. JIabopaTOpHBI NPAKTUKYM
Ne HaumenoBanue HaumeHnoBanue Conep:xanune Bcero
n/ paszjaena (TeMbl) J1a0opaTopHOi padoThI J1abopaTopHoi 4acoB
n AU CHUTTMHBI padoThI
1 2 3 4 5
Cemectp 4
1 Moynu B S3bIKe JlaGopaTopHas pabora Moaynu cTaHgapTHOM 2
[IPOrpaMMHUPOBaHUs Nel: o6ubnuorexu. Co3nanue
Python MO/TYJIsI, HCTIOJTb30BaHHE
MOJTYJIEH,
HKBUBAJICHTHOCTb
WHCTPYKIHN import 1
from
2 | Knaccsr u OOIL. JlaboparopHas padorta OcHOBBI orepanuu 2
Ne2 MMITOPTUPOBAHHUS
naketoB. MHCTpyKImu
from u import s
naketoB. CokpbITHE
JAHHBIX B MOJTYJISIX
3 | UckimroueHus u JlaboparopHas padorta [Mpuammmser OOIT: 2
UHCTPYMEHTHI Ne3 WHKATICY JISIIHS,
HacJIeJOBaHHE U
nonumopdusm. [ounck
YHACJIeJOBaHHBIX
aTpuOyTOB
Wucrpykuus class.
Meronpl.
Conenuann3anus
yHacIeJOBaHHbIX
METOZOB
4 | Peanmuzarus anroputmoB | JlaboparopHast pabota [IpoctpancTBa nMeH: 4

00pabOTKM TaHHBIX Ha

Ned

OKOHYaHHEC UCTOPUH.




Python

KoncTtpykropsl n
BBIpaKeHUS: init and
sub. OGmmue MeTo Ib!
neperpys3Ku ornepaTopos

HacnenoBanme,
KOMTIO3HIINS,
JIeJIETUPOBAHUE.
5 | BBenenue B 6ubnunoreky | Jlaboparopnas pabota Wuctpyxums 6
NumPy Ne5 try/except/else.
Wuctpyxkuus try/finally.
WucTpykius raise.
HcknroueHus Ha OCHOBE
KJIACCOB
6 | Manumysuuu Haj JlaGopaTopHas pabora CopTupoBKa MaCCHBOB 6
JTaHHBIMHU C IOMOIIBIO Ne6 Ha Python. ITouck
makerta Pandas MHHHUMAJILHOTO,
MaKCHMaJIbHOTO
AJIEMEHTAa MacCHBa,
BBIYMCIICHHS CPEAHETO
3HAYEHUSI.
7 | Busyanu3zamms c JlaGoparopHas paboTa Ileoe 4ncio B SA3BIKE 6
MTOMOIIIBIO Ne7 Python. Maccussl ¢
6ubnnorexku Matplotlib (hMKCUPOBAHHBIM THIIOM
B si3bIke Python.
Wunexcanmsa MaccuBa:
JIOCTYTI K OTJCIIbHBIM
snemeHTam. Cpe3bl
MacCCHBOB: JIOCTYTI K
noaMaccuBaM. CiusiHue
1 pa30ueHne MacCHUBOB.
8 | DneMeHTHI rpadMKu B JlaGoparopHas paboTa O030p yHUBEpCATBHBIX 4
Python Neg GbyHKIHH OMOTMOTEKH
NumPy.
ArperupoBaHue,
TPaHCJIMPOBAHHUE,
cpaBHeHus. COpTUPOBKaA
MacCCHBOB.
CTPYKTYpUPOBAHHBIE
MacCHBBI OMOINOTEKH
NumPy
Bcero yacoB B 4 cemecTpe: 32
4.24. llpakTnyecKue 3aHATHSA
Ne | HaumenoBanu HaumeHnoBanmue Conep:kaHue NPpaAKTHYECKOT0 Bcero
n/n e pasjaena NMPaKTHYeCKOT0 3aHATHA 4acoB
IUCHHUILINHEI 3aHATHA 0®0
1 2 3 4 5
Cemectp 4
1 Monaynu B Monaynu B s3bIKE Monynu craHAapTHOM OMOINOTEKH. 2
SI3BIKE IPOTPaMMHPOBAHUS Coznanue MOAyJIsl, UCIIOJIb30BaHUE




nporpammupoB | Python MOJYyJIEW, SKBUBAJICHTHOCTh
anus Python WHCTPYKIIMK import u from

2 Kiacceer Kitacesr u OOIL OcHOBBI orepanuu 2
OOIL MMITOPTUPOBAHMS TIAKETOB.

Huctpykiuu from u import jis
nakeToB. COKpBITHE TAHHBIX B
MOJTYJISIX

3 Uckmrouennan | MckimoueHud u [Mpunnuner OOIL: nHkancynsauus, 2
MHCTPYMEHTBI MHCTPYMEHTBI HaCJIeIOBaHHUE U TTOJIMMOPHU3M.

[Touck yHaciaeq0BaHHBIX aTpHOYTOB
Wuctpyxkuus class. MeTosl.
Crienmanusanus yHacjae10BaHHbIX
METOJIOB

4 Peaymsanus Peamzanus IIpocTpaHcTBa UMEH: OKOHYAHHE 2
aJITOPUTMOB QITOPUTMOB ucropun. KoHCTpyKTOpHI U
00paboTKH 00paboTKM JaHHBIX HA | BeIpakeHUs: init and sub. O0mme
JTaHHBIX HA Python METO/IbI TIEPErpy3KH OMepaToOpOB
Python Hacnenosanne, KOMIIO3UITHS,

JIeJIETHPOBAHNE.

5 BBenenue B BBenenue B Wuctpyxkuus try/except/else. 2
OubIMoTeKy oubmmoreky NumPy Wuctpykuus try/finally.

NumPy Wucrpykus raise. Uckirouenns Ha
OCHOBE KJIaCCOB

6 Manunynsiuun | Maaunyisauuy Hax CoptupoBka maccuBoB Ha Python. 2
HaJ JAHHBIMU C | JAHHBIMH C TOMOIIbIO | [TOMCK MUHUMAILHOTO,

MTOMOIIIBIO nakera Pandas MaKCHMAaIbHOTO 3JIEMEHTA MaCCHBA,
nakera Pandas BBIYMCIICHHS CPETHEr0 3HAUCHHUSI.

7 Busyammzanns | Buszyanuzanus ¢ Ilenoe uucno B s3ike Python. 2
C TIOMOIIIBIO MTOMOIIBIO MaccuBsl ¢ GUKCHPOBAHHBIM TUIIOM
OuOIIMoTEKHN oubmmorexku Matplotlib | B si3pike Python. MHaekcarmst
Matplotlib MacCHBa: IOCTYII K OTJEIbHBIM

anemeHnTaM. Cpe3bl MAaCCUBOB:
JIOCTYII K moaMaccuBam. ClusiHue u
pazOueHne MacCHUBOB.

8 DneMeHTHI Onementsl Tpaduku B | O630p yHUBEpCATBHBIX (QYHKIUN 2
rpaduKu B Python oubmmorexkn NumPy.

Python ArpervpoBaHue, TpaHCIUPOBAHUE,
cpaBHeHHs. COpTUPOBKA MacCHUBOB.
CTPYKTYpPHUPOBAHHBIE MACCUBBI
o6ubmmorexkn NumPy
Bcero yacoB B 4 cemecTpe: 16




4.3. CAMOCTOSATEJBbHASA PABOTA OBYUYAIOLIETI'OCS

Ne HanmeHoBaHue pa3aena Buasr CPO Bcero
n/n (TemMbl) IUCHUILIMHBI 4acoB
1 3 5 6
Cemectp 4
1 Monynu B si3bIKe Pabora ¢ KHM)KHBIMU HCTOYHUKAMA 8
POrpaMMHPOBAHUS Pabota ¢ 31eKTpOHHBIMU UCTOYHUKAMU
Python [ToaroroBka K MPakTU4YECKUM 3aHATUAM
[ToaroroBka K 1a00paTOPHBIM 3aHATUAM
[ToaroroBka K TEKyIIeMy TECTOBOMY KOHTPOJIIO
2 Kiaccsr u OOIL PaboTa ¢ KHUKHBIMH HCTOYHUKAMHU 8
PaGora ¢ 351eKTpOHHBIMHU HCTOUYHUKAMU
[ToaroToBka K NpakKTUYECKUM 3aHATHIM
[MoaroTroBka K J1aGOpaTOPHBIM 3aHATUSM
[lonroroBka K TeKyIieMy TECTOBOMY KOHTPOJIIO
3 HcxitoueHus u PaGota ¢ KHM)KHBIMU HCTOYHUKAMH 6
WHCTPYMEHTBI Pabora ¢ 351eKTpOHHBIMY HCTOYHUKAMU
[TonroroBka k 1a00paTOPHBIM 3aHATUAM
[TonroroBka K TEKyIIeMy TECTOBOMY KOHTPOJIIO
4 Peanuzanus anroputmoB | PaboTa ¢ KHM>KHBIMU UCTOYHHKAMU 8
00pabOTKM TaHHBIX HA PaboTa ¢ 3neKTpOHHBIMH HCTOYHUKAMH
Python [ToaroroBka K MPaKTUYECKUM 3aHATHSIM
[oaroroBka K J1aGOpaTOPHBIM 3aHATUSIM
[loaroroBka K TeKyIieMy TECTOBOMY KOHTPOJIIO
5 BBenenue B OuOIMOTEKY PaGota ¢ KHMKHBIMU HCTOYHUKAMH 8
NumPy Pabora ¢ 351eKTpOHHBIMHM HCTOUYHUKAMU
[ToaroroBka K NpakTUUYECKUM 3aHSITHUSIM
[ToaroTroBka K J1aGOpaTOPHBIM 3aHATUSAM
IlonroroBka K TEKyIIEMy TECTOBOMY KOHTPOJIIO
6 MaHunynsuun Hajg PaboTa ¢ KHM>)KHBIMU UCTOYHUKAMHU 8
JTAHHBIMU C TIOMOIIBIO Pabota ¢ 31eKTpOHHBIMU UCTOYHUKAMU
nakera Pandas [MoaroTroBka K J1a0OpaTOPHBIM 3aHATUSIM
[lonroroBka K TEKyIieMy TECTOBOMY KOHTPOJIIO
7 Busyanuzanus ¢ Pabora ¢ KHM)KHBIMU HCTOYHUKAMH 8
MIOMOIIIBIO Pabora ¢ 351eKTpOHHBIMU HCTOYHUKAMU
oubmmorexn Matplotlib [ToaroroBka K MPaKTUYECKAM 3aHSATHIM
[ToaroroBka K J1aGOpaTOPHBIM 3aHATUSAM
[loaroroBka K TeKylieMy TECTOBOMY KOHTPOJIIO
8 DJIeMeHTHI TpapuKH B PaboTa ¢ KHUKHBIMH HCTOYHUKAMH 8
Python PaboTa ¢ 31eKTpOHHBIMH UCTOYHUKAMHU
[MoaroroBka K 1a0OpaTOPHBIM 3aHATUSM
[ToaroroBka K TeKyIieMy TECTOBOMY KOHTPOJIIO
[ToaroroBka K MPOMEKYTOYHOMY KOHTPOJIIO
Bcero uacoB B 4 cemecTpe: 62




5. IHEPEYEHD YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

5.1. Metoanueckue yKazaHusi JAJis NOATOTOBKH 00y4aIOIIMXCH K JeKIIMOHHBIM 3aHATUAM

Jlexius siBNsieTCsl OCHOBHOU (hopmoit 0OyueHus: B BHICIIEM Y4EeOHOM 3aBEJCHUU. 3amuCch
JIGKIII/Iﬁ B KOHCIICKTAaX OOJI?)KHBI OBITH I/I36I/IpaTeJH)HI)IMI/I, IMMOJIHOCTBIO CJICAYCT 3allMCbIBATh TOJIBKO
ornpezeneHus. B KoHCTIeKTe peKOMEHAYeTCsl MPUMEHSTh COKPALIEHHE CIIOB, YTO YCKOPSET 3aIlUCh.
Bomnpocel, BO3HMKarImUe B XOJA€ JIEKIMH, PEKOMEHIYETCS 3alMChIBaTh HA MOJSAX MU IOCIE
OKOHYaHUS JIGKIIUA OOPATUTHCS 32 Pa3bsICHEHUEM K TPEI01aBaTeNo.

Pabora Ha/lt KOHCIIEKTOM JIEKIIUU OCYIIECTBIISIETCS IO dTalaMm:

* IOBTOPUTH U3yUYEHHBI MaTepUall 0 KOHCIIEKTY;

¢ HCIIOHATHBIC ITOJIOKCHHUA OTMCTUTD HA MOJISAX U YTOUHUTD,

* HCOKOHYCHHBIC (1)];)331:1, IMPOMYIICHHBIC CJIOBA U IPYTUC HEAOYECThI B 3aAIIMCAX YCTPAHUTD,
MOJIb3YACh MaTepuaiaMy U3 yueOHUKA U APYTUX UCTOYHUKOB;

¢ 3aBCpHINTH TCXHUUYCCKOC O(bOpMJIeHI/Ie KOHCIICKTa (HOII‘{epKI/IBaHI/ISI, BBIJICJICHUC
TJIaBHOTO, BBIJICIEHNE PA3/IeoB, OAPA3ENoB U T.I1.).

CaMocTosTenbHyI0 paboTy clielyeT HaYMHaTh C JOPAOOTKU KOHCIIEKTA, KEIaTeIbHO B TOT
ke JeHb, TIOKa BpEeMsI HE CTEPJIO COJEpKaHUE JEKIMU W3 mamsaTH. PaboTa Haj KOHCIEKTOM HE
JOJDKHA  3aKaH4YMBAaThCsl C  MpociHyliMBaHus Jekuuu. [locne nekuuu, B mporiecce
CaMOCTOSATENBbHOM padoThl, Mepel TeM, KaK OTKPBITh TETPaJb ¢ KOHCIEKTOM, MOJIE3HO MBICIEHHO
BOCCTAHOBUTH B MAaMSITH COAEPKAHUE JIEKIIUH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIE MOJIOKEHUS U
BBIBOJIbI.

C uenpio 10pabOTKH HEOOXOAUMO MPOYHUTATH 3aMCH, BOCCTAHOBUTH TEKCT B MaMATH, a
Tak)Ke WCHPAaBUTh OIHWCKH, pacmiudpoBaTh HE TNPUHATHIE paHEE COKpAIICHHS, 3aMOIHUTH
MNpONMyICHHBIC MECTA, NOHATHL TCKCT, BHUKHYTH B €TI0 CMBICIL. I[anee MpoYnuTaTb Marcpuail mo
PEKOMEHIyeMON JIMTeparype, paspelias B XOJle€ YTEHHs, BO3HUKILIUE paHee 3aTpyJHEHUs,
BOIPOCHI, a TAKXKE JTOTIOTHEHHs U MCIIPABIISAS CBOW 3aMMCHU. 3alKCH JOKHBI OBITh HATJSAHBIMH,
JUIS 4ero CcIeAyeT MPUMEHSATh Pa3IUYHbIE CIOCOOBI BhIACIEHUI. B xo/1e mopabOTKU KOHCIIEKTa
YIIIYOJISIFOTCS, PACIIUPSIIOTCS M 3aKPEIUISIOTCS 3HAHUSA, a TaKXKe JOTOIHICTCS, UCTIPABIISCTCS U
COBEpIIIEHCTBYETCSl KOHCHEKT. Emie myudine, ecnu Bbl mepepadoTaeTe KOHCIEKT, JaJUTE €ro B
HOBOM CHCTEMAaTH3alMy 3anmuced. ITo, HECOMHEHHO, 3aliMET HEKOTOpPO€ BpeMs, HO Marepuai
BaMH OyJeT XOopomio mpopaboTaH, a KOHCIEKTHBHAs 3allUCh €ro MpHBEJACHA B yAOOHBIM s
3aloMUHaHUsS BHUJ. BBeleHue 3arooBKOB, CKOOOK, 0000MIAOMIMX 3HAKOB MOYKET 3HAUUTEIBHO
IIOBBICUTH Ka4YE€CTBO 3aIlMCH. 3TOMy MOKCT CIYXHUTb TAKXKC MOAYCPKUBAHUC OTACIBHBLIX MCECT
KOHCIIEKTa KPacHBIM KapaHJallloM, MPUBEJACHHE HA TOJSX HJIM Ha OOpaTHOM CTOpPOHE JIMCTa
KpaTKOM cXeMbl KOHCIIEKTA U JIp.

IloAroToBNEHHBIM KOHCIEKT U pPEKOMEHAyeMas JIMTeparypa WCIOIb3yeTCs IIpU
IMOATOTOBKE K MPAKTHYCCKOMY 3aHATHUIO. HOI[FOTOBKa CBOAWUTCA K BHUMATCIBHOMY ITPOYTCHUIO
y4ueOHOro Marepuaia, K BBIBOAY C KapaHAAIIOM B pyKaxX BceX YTBEpKIeHUH U (opmyn, K
pElIeHUI0 TPUMEPOB, 3a7ad, K OTBETaM HA BOINPOCHL, MPEJIOKEHHBIE B KOHIIE JEKIUU
IIpENoIaBaTesIeM WK MOMEIIEHHBIE B PEKOMEHyeMol uteparype. [Ipumepsl, 3a1a4n, BOIPOCH
M0 TeMe SBJISIOTCS CPEJICTBOM CaMOKOHTPOJIS.

HemnpemeHHBIM ycOBHEM TTyOOKOTO YCBOCGHHS Y4eOHOTO MaTepuana SIBISIETCS 3HAHHE
OCHOB, Ha KOTOPBIX CTPOUTCA H3JIO0XKCHUC MaTcpualia. OObIYHO npenoaaBarcyi HAIIOMHUHACT,
KaKkoW paHee M3yYEHHBI MaTepHal U B KaKoW CTeneHU TpeOyercs MOATOTOBUTH K OYEPETHOMY
3aHATHUIO. DTa PEKOMEHJAIMs, KaKk U TpeOOBaHHE CHCTEMATHYECKON M Ccephe3HOil paboThl HaJ
BCCM JICKIIMOHHBIM KYpPCOM, IMOIJIC)KHUT 6€3yCHOBHOMy BBIITOJIHCHHUIO. HOTepI/I JIOTUYECKOM CBS3H
KaK BHYTPU TE€Mbl, TaK U MEXIYy HHMMU MPUBOJUT K HETaTUBHBIM IOCIEACTBUSAM: MaTepual
y4eOHOW AMCHUILIUHBI TEPEecTaeT OCHOBATENBbHO BOCIHPHUHUMATHCA, a TBOPYECKUU TPy
MOJIMEHSIETCS YTOMJICHHBIM TiepenuchiBanreM. OOpaleHne K paHee W3y4YCHHOMY MaTepHhalry He
TOJIBKO ITOMOT'Aa€T BOCCTAHOBUTH B MaMATHU U3BCCTHBIC IMOJIOXCHHUSA, BBIBOABI, HO W IIPUBOIUT



pa3po3HEHHbIE 3HAHUS B CHCTEMY, YIUIyonsieT W pacuupsier ux. Kaxaplii Bo3BpaT K cTapoMmy
MaTepuanty IO3BOJSET HATH B HEM YTO-TO HOBOE, NEPEOCMBICIHTH €ro C HHBIX MO3HIIHM,
OTIpENCTTUTh Ui HEro Hauboliee MOAXOMAINIEE MECTO B YK€ HMMEIIIEHCs CcHcTeMe 3HaHUM.
HeonnokpatHoe oOpaieHne K TMPOWICHHOMY MaTepually SIBISETCS HauOojee panuoHaTbHOU
dhopmoii mpruoOpeTeHust M 3aKperuieHus 3HaHui. O4ueHb T0JIE3HBIM, HO, K COXKAJICHHIO, €IIIe MaJio
UCIONB3YEMbIM B  MPAKTUKE CAMOCTOATENBHOM  PAaOOTHI, SBISETCS  MpPEIBapUTEIHHOE
O3HaKOMJIEHHE C Y4YeOHbIM MaTepuanoM. Jlaxke KpaTkoe, Oerjiioe 3HaKOMCTBO C MaTepHUajoM
ouepeqHONW JeKkIuu naetT MHoroe. OOyuaroluecss MOJIy4aroT oOllee MpeCcTaBleHue O ee
COJIEp)KaHUU M CTPYKType, O TJIABHBIX M BTOPOCTENEHHBIX BOIpOCax, O TEPMUHAX U
ornpeneneHusx. Bee 3To obneryaer paboTy Ha JIGKLIUU U JENIAET €€ LeIeyCTPEeMICHHOM.

5.2. Meroan4eckue yKazaHHs AJI5 HOATOTOBKH 00y4al0IIHUXCS K J1a00paTOPHBIM 3aHATHAM

Benymieit aumakTH4eckoil 1enbio J1a00paTOPHBIX 3aHATUM SIBJISETCS CHUCTEMaTH3alus U
00o011eHre 3HaHUI M0 M3ydaeMoi Teme, MpuoOpeTeHHe MPAKTUYECKUX HABBIKOB IO TOMY HIIU
IpyroMy pasfely Kypca, 3aKpeljieHHe MOTYYeHHBIX TeOpeTHdecKnX 3HaHuid. JlabopaTopHble
paboThI COMPOBOXKIAIOT U TOMIEPKUBAIOT JEKIUOHHBIN Kypc. [loaroroBka k mabopaTopHBIM
3aHATUAM M TPAKTUKyMaM HOCHT pa3IMYHBIA XapakTep, KaKk MO COJEp>KaHUIO, TaK U IO
CJIOKHOCTH MCTIOJTHEHUS.

Muorue naboparopHble 3aHATHS TPeOYIOT OOJIBIION WCCIIEOBATEIHCKON PabOTHI,
M3Yy4YEeHHs JOMOJHUTENbHON HaydyHOM nuteparypbl. [Ipexxae yem mpuUCTyHUTh K BBINOJIHEHUIO
Takol paboThl, OoOydYarolmeMmycsi HEOOXOOMMO O3HAKOMHUTHCS OOCTOSATENBHO C COJEp>KaHUEM
3a/laHusl, YSACHUTh €T0, OLICHUTh C TOUKHU 3PEHUSI BOCIIPUSATHUS U 3aIIOMUHAHUS BCE COCTABIISIONINE
€ro KOMIIOHEHTBL. DTO O4Y€Hb Ba)KHO, TaK KaK IIPpU MPOopabOTKe COOTBETCTBYIOIIETO MaTepualia 1no
KOHCIEKTY JIGKIIMM WIH 10 PEKOMEHIOBAaHHOW JIUTEpaType MOTYT BCTPETHTHCS OINpeAeieHUs,
(bakThl, MOSCHEHUS, KOTOPbIE HE OTHOCATCS HEMOCPEJACTBEHHO K 3amaHuio. OOydarormmiics
JIOJKEH XOPOIIO 3HATh M TMOHUMATh COJIEpKaHUE 3a/laHUsl, YTOOBI OBICTPO OLICHUTH U OTOOPATH
HY’)KHOE€ U3 uuTaemoro. Jlajgee, B COOTBETCTBHUHU CO CIMCKOM PEKOMEHJIOBAaHHOW JIUTEPaTyphI,
HE0OXO0JMMO OTHICKATh MaTepUal K TaHHOMY 3aJJaHUIO TI0 BCEM MTOCOOHSIM.

Becr mogoOpanHbIii MaTepuan HYKHO XOTs Obl OJJMH pa3 MPOYHUTATh WU BHUMATEIHHO
MIPOCMOTPETH MOTHOCTHIO. [0 X0y UTeHuUs MoOMeUaloTcs T€ MECTa, B KOTOPBIX COAEPKUTCS OTBET
Ha BOIpPOC, cOPMYIMPOBAHHBIN B 3alaHUH. UnTas TUTEpaTypy MO TeMe, 00yUaromUncs JOIKEH
MBICJICHHO CIIpaliuBaTh ce0s, HAa KaKOW BOMPOC 3aJaHusl OTBEYAeT TOT WJIM WHOM ab3all
npopabateiBaemoro nocobus. Ilocne Toro, kak marepuan Ajisi OTBETOB MMOA0OpaH, KelaTeabHO
XOTsl ObI MBICIIEHHO, a Jy4Ille BCETO0 YCTHO WJIM € MUChMEHHO, OTBETUTh Ha BCE BOMPOCHL. B
cilydae eciii OOHapy)UTCSI IPOOEIT B 3HAHUSAX, HEOOXOIMMO BHOBh OOPATHTHCS K JTUTEPATYPHBIM
MCTOYHUKAM U MpopaboTaTh COOTBETCTBYIOMINHI pa3aesn. TonbKo mocie Toro, Kak mpernojaaBaTeib
yOeauTcs, 4To 00yJaroImunics XOPOIIo 3HaeT HeOOXOAUMBIN TEOPETUYECKUN MaTepual, 4To ero
OTBETHl JIOCTATOYHO AapryMEHTHUPOBAHBI M JI0KA3aTEIbHBI, MOXHO CUHMTATh OOYy4YarOIIeTrocs
MIO/ITOTOBJICHHBIM K BBIMOJIHEHHIO JIAOOPATOPHBIX padoT.

5.3. Meroauyeckue yKa3aHMsi AJsl MOATOTOBKH OOYy4YAKOIIUXCA K HNPAKTHYECKUM
3aHATHAM

B rmpouecce mNOArOTOBKM K TMPAKTUUYECKUM 3aHATUAM OOydyaromuecss 3aKperisioT
MOJlyYCHHbIE paHEe TEOPETUYECKHE 3HaHUS, NPUOOPETAIOT HABBIKM HMX MPAKTUYECKOTO
MIPUMEHEHHUS, OTBIT PAllMOHAILHOW OpraHU3aluu yueOHOM paboThlI.

[ToaroToBKy K HPaKTUUECKOMY 3aHSATHIO KaXKAbIM OOydYaroluiicss IOJKEH HayaTbh C
O3HAKOMJICHUSI C IUIAHOM [IPaKTUYECKOIO 3aHSATHS, KOTOPBIM OTpa)kaeT coAeprKaHUe
MpeIoKEHHON TeMbl. TiiarenbHoe MPOIyMbIBAHUE M U3YUYEHHE BOIIPOCOB IJIJaHA OCHOBBIBAETCS
Ha MpopaboTKe TEKyIlero marepuaia, a 3aTeM M3ydyeHHe 00s3aTelIbHOW W JONOJHUTEIbHON
JIUTEPaTyphl, PEKOMEHIOBAHHOH K JAHHOU TEME.



Bce HOBbIE MOHATUS MO M3ydyaeMoM TeMe HeoOXOJIMMO BBIYYUTh HaW3yCTh M BHECTU B
rjioccapuii, KOTOpbIi 11e1ecoo0pa3HO BECTH C CaMOI'o Hayajia u3ydeHus Kypca. Pe3ynbraT Takoi
paboThl JODKEH TPOSIBUTBCA B CIIOCOOHOCTH OOydYaromerocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHUE BOMPOCHI, €0 BHICTYIUIEHUH M YYaCTUU B KOJUIEKTUBHOM 00CY>KJIEHUH BOIIPOCOB
M3y4aeMOH TeMbI, IPaBUJILHOM BBINIOJHEHUH NPAaKTUUECKuX 3ananHuil. [Ipemnaraercs cnenyromast
OIIOpHAsI CXEMA MOATOTOBKH K IPAKTUYECKUM 3aHATHUSAM.

OOyyaromuiics IpH MOATOTOBKE K MPAKTUUYECKOMY 3aHSATHIO MOXET KOHCYJIBTUPOBATHCS C
IIPENoiaBaTeeM U MOJIydyaTh OT HEr0 HABOAALIME PA3bACHEHMs, 3aaHUs JUIsl CAMOCTOSATEIIbHON
paloThL

1. O3HakoMJIEHME C TEMOM INPaKTUYECKOro 3aHATUA. BwineneHue riiaBHOro (OCHOBHOM
TEMBI) U BTOPOCTENIEHHOTO (I10Apa3/Ielibl, YaCTHBIE BOMPOCHI TEMBI).

2. OcBoeHME TEOPETUYECKOI0 MaTepuasa 10 TEME C ONOPOM Ha JIEKLIMOHHBINA MaTepual,
y4eOHUK U JIpyrue yueOHble pecypchl. CaMonpoBepKa: MOCTaHOBKAa BOIPOCOB, 3aTPardBaIOINX
OCHOBHBIE TEPMUHBI, ONIPEIEIIEHNS U TIOJIOKEHUS 110 TEME, U OTBETHI Ha HUX.

3. BoinonHeHune npakTtudeckoro 3aaaHuss. OOHapyK€HHE OCHOBHBIX TpPYAHOCTEH, HX
pelIeHHe C TOMOIIBIO JIOTIOJHUTENIBHBIX WHTEIUICKTYadbHBIX YCWIMHA W/HIM TOJKIIOUYEHUS
JIOTIOJIHUTEIbHBIX HICTOYHUKOB UH(OPMALIUH.

4. PemeHue TUIOBBIX 3aJJaHUH pacdeTHO-IrpaduuecKoi paboThL.

5.4 MeToanyeckue yKa3aHHs M0 CAMOCTOSITEJILHOI padoTe 06yyaromerocs

CamocrosiTennbHas  pabota  oOydaromierocs — IpearnojaraeT  pasiudHble  (GopMel
WHIMBHYaTbHON Yy4eOHOH NesATeTHbHOCTH: KOHCIIEKTHPOBAHME HAYYHOW JIMTEpaTypbl, cOop
aHanu3 npaktudyeckoro marepuasa B CMU, mpoekTupoBaHue, BBINOJIHEHHE TEMATUYECKUX U
TBOpYECKUX 3aJaHuii u mp. Beibop ¢opM M BUAOB caMOCTOATENBbHOM palbOTHI ONpenensercs
WHIWBHUYaIbHO-IMYHOCTHBIM TIOJXOJOM K OOY4YeHHIO COBMECTHO TIpenojaBaTeieM |
oOyuatouumcsi. PopMbl TEKYIIET0 KOHTPOJS YCHEBAEMOCTH M TMPOMEXKYTOUHOM aTTecTaluu
o0yJaronmxcsl.

CopnepkaHue BHEAYAUTOPHON CaMOCTOSITEILHON paboThl 00yUaIOIerocs Mo AUCIUTUTHHE
«[IporpamMmmupoBaHue Ha S3BIKE BBICOKOTO YPOBHS» BKIIOYAET B CeOs CIEIYIONINE BHUIBI
NeATeIbHOCTH:

— Palora ¢ 351eKTpOHHBIMH NCTOYHUKAMH

— TloaroroBka k 1abOpaTOPHBIM 3aHATUSIM

— TloaroroBka K MpaKTUYECKUM 3aHSATHIM

— TloaroroBka K TEKyIlIeMy TECTOBOMY KOHTPOJIIO
— TloaroroBka K MpoOMeXKyTOYHOMY KOHTPOJIIIO

— Pabora ¢ KH>KHBIMH HCTOYHHKAMU

— TloaroroBka K KOHTPOJILHOH paboTe

B mporecce MOATOTOBKM K TMPAKTHYECKAM 3aHATHSAM, OOYYaIOUIMMCS HEOOXOIMMO
o0patuTh 0cob00e BHUMAaHUE HAa CaMOCTOSITENbHOE H3y4YEeHHE PEKOMEHJOBAHHOW Yy4ueOHO-
METOANYECKOH (a TaKKe HAyYHOH U MOIYJIIPHOM ) JIUTEPaTyPHI.

CamocrosiTenpHas padoTa ¢ ydeOHUKaMH, y4eOHBIMH TTOCOOMSIME, HAYYHOH, CIIPaBOYHOM
U TONyJISIpHOM JMUTEpaTypod, MarepualaMu Mepuoandeckux wu3gaHuii u HHTepHeTa,
CTaTUCTUYECKMMHU JTaHHBIMU fABIsieTCA HamOosee 3((PEKTUBHBIM METOJOM IOJYyYEHUS 3HAHHM,
MO3BOJISICT 3HAYMTENBHO aKTUBU3WPOBATh MPOIECC OBJIAACHHUA HWHQOpPMaIuei, CrnocoOCTByeT
O0onee TIyOOKOMY YCBOEHHIO HM3y4aeMmMoro wmarepuana, (GopMupyer y o0Oydarommuxcs CBOE
OTHOILICHHE K KOHKPETHOH mpolieme.

Bonee riry0oKOMy pacKphITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JOTOJHHTEIHHOM
JUTEPaTypoil, PEKOMEHJOBAHHOM MpenojaBaTesieM [0 KaXIOW TeMe CEeMHHApCKOro Wi
MPAKTUYECKOTO 3aHATHS, YTO MO3BOJSET OOYYArOIIMMCS MPOSBUTH CBOIO MHIUBUAYAJIbHOCThH B
paMKax BBICTYIUJICHHS Ha JAHHBIX 3aHATHUSAX, BBISIBUTH IIUPOKUI CIIEKTP MHEHUI 1O M3ydYaeMoii
npobieme.



TectupoBanne npeacTaBisier coOOi CPEeICTBO KOHTPOJIS YCBOCHHS yU4eOHOTO Marepuania
TEMbl WIM paslelia AUCUUIUIMHBL [Ipm caMocTOATENbHOM MOArOTOBKE K TECTHPOBAHUIO
o0yJaromumMcst He00X0AUMO:

a) mpopaboTaTh MHPOPMALMOHHBI MaTepHaj M0 TUCHUIUIMHE, TPOKOHCYIBTUPOBATHCS C
Mpemno/aBaTesieM Mo BOMPOCYy BHIOOpa yUEeOHOU JTUTEPATYPHI;

0) BBUICHUTH BCE YCIOBHS TECTUPOBAHMs 3apaHee, y3HaTh, CKOJBKO TECTOB OyjaeT
MPEUIO’KEHO, CKOJBKO BPEMEHHM OTBOAMTCS Ha TECTUPOBAHUE, KAaKOBA CHCTEMa OIICHKH
pe3yabTaTOB U T.JI.

B) IpucCTynas K paboTe ¢ TecTaMH, BHUMATEIbHO M JI0 KOHIA MPOYMTATh BOIPOC H
npeJyiaraeMble BapuaHThl OTBETOB, BBIOPATh MPaBHIIbHBIC (MX MOXKET OBITH HECKOJIBKO).

I) B TIPOIECCE PEIICHHs KEIaTeIbHO MPUMEHSTHh HECKOIBKO IOJIXOOB B PEIICHHH
3aJ]aHus, ATO TO3BOJISIET MAaKCUMAJIbHO TMOKO ONEpUPOBATh METOAAMH PELICHUs, HAXOs KaX (bl
pa3 ONTUMAaJbHBIM BapHaHT.

1) €CJIM BCTPETWIICS YPE3BbIUAIIHO TPYAHBIA BOIPOC, HE TPATUTh MHOI'O BPEMEHH Ha HETO,
HEeperTH K JPYyTruM TeCTaM, BEpHYTCS K TPYIHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBUTh BpeMs [UIs MPOBEPKU OTBETOB, YTOOBI N30€KAaTh MEXaHUYECKUX
OLLNOOK.

KonTtpoabnas padora

KonTponbHast pabora paccMaTpuBaeTCs KaK Pa3sHOBHIHOCTH CAMOCTOSTEIHHOW pPadOTHI
oOy4Jaronmxcs, KOTopasi HampasjieHa Ha (OPMHPOBAHHE YMEHHH CaMOCTOSATEIBLHO paboTaTh C
TEOPETUYECKUM  MaTepuaioM, aHaJU3UpOBaTh  BaXHEWIIME  KATETOPUU  JTUCIUIUIMH,
YCTaHABIIMBATh B3aWMOCBSI3b MEXKAY WX TJIABHBIMH TIOHATUSAMHA. B XOji€ BBIOJHEHUS
KOHTPOJIbBHOW  pa0oThl  OOYyYaromUMiCA JIOJDKEH HAyYHUThCS  OMPENEIsATh MPAKTHUYECKYIO
HAMpPaBJIEHHOCTh U 3HAYUMOCTh JUCIHILIUHBI, €€ CBS3b C APYTUMHU YYEOHBIMHU TUCIUILUIMHAMU H
COOTBETCTBYIOIIUMHU HAyKaMH.

Hamnmcanne paGoTsl CBOIUTCS K THIATEIHHOMY UCCIIEIOBAHUIO MaTepraia, MMEIOIIErocs B
TeMe KOHTPOJIbHOM paloThl, a MOTOM K H3JIOKEHHUIO PE3yJbTaTOB B KaXJIOM IYHKTE, MPUYEM
(dakTHyeckre MaHHBIE MOTYT MPEANIECTBOBATh BHIBOJAM HWIIM, HA00OpOT, BHITEKATh U3 HHX.
H3nosxeHne Ka)k10ro 3aJaHusa HaJ0 YETKO OTIACINUTE JIJIS TOTO, YTOOBI MOKHO OBIIIO SICHO BUJICTD,
¢ HAYyMHAETCS M T/ 3aKaHYMBAeTCSI MX OCBEIIeHHE. B OCHOBHOM YacTH HEOOXOIHMO
OCHOBATEIIbHO W TOJIPOOHO H3IIOKHUTh, KaK WMEHHO YKa3aHHas MpoOjema MpeicTaBiIcHa B
Hay4YHOU W y4eOHOU nuTepaType. BaxHO moka3aTh YMEHHE HCIOIL30BaTh 3HAHWE TEOPUU IS
00BEKTHBHOTO M BCECTOPOHHETO aHAJM3a UCCIIETyeMOM MpoOJIeMBbI; IMOKa3aTh CBOE OTHOIIECHUE K
BONPOCY, KOTOPBIA HW3YyYaeTCs; BBIICIHUTH IMOJIOKHUTEIBHOE, OIPENeINTh HEJOCTaTKH,
chopmynupoBaTh Hanbosee 3QGHeKTUBHBIE MEPHI OTHOCUTEIBHO UX YCTPAHCHHUS.

Hammcanne TekcTa KOHTPOJIBHOM pabOThl — A3TO H3JIOKEHHE CBEICHUN O TpeaMeTe
(0OBbeKTe) uccneJ0BaHusI, KOTOPBIC SBISIOTCS HEOOXOAUMBIMHU U JOCTATOYHBIMU JJISi PACKPBITHS
CYIIIHOCTH BOIIPOCOB IJIJaHA 0003HAYEHHOU paloTHI U ee pe3ynbTaToB. K riaBHbBIM TpeOOBaHUSM,
OTHOCHUTEIILHO COJICP)KaHHMS KOHTPOJBHOH pPabOThl, MPUHAICKHT €€ CaMOCTOSTEIbHOCTD.
[Tucath HamO CBOMMHM CIIOBaMH, aHAIM3UPYysd U 0000INas 3HAHHS, MOJTYYCHHBIE U3 YUEOHOU H
HAyYHOUW JIUTEPaTyphl U 3aKOHOJATEIHHBIX (HOPMATUBHO-IIPABOBBIX) aKTOB. B TekcTe ciemyeT
WCIIOIb30BaTh MaTepHalbl W3 HAYYHBIX HMCTOYHUKOB. M3liokeHWE MaTepuania JOHKHO OBITh
MOCIIE0BATEIbHBIM, JIOTHUYECKUM M YE€TKHM, B COOTBETCTBUU C IIaHOM paboThl. Hemomyctumo
MEPeNuChBaTh M3 yYEOHHWKOB IleNbIMH pasfenamu! Takoe IUTUpPOBaHHWE HE HWMEET HUYETO
00IIIero ¢ MOHATHEM KOHTPOJIBHON PaOOThI U SBJISICTCS HUYEM JPYTUM, KaK IIaruaToM.

TecTtupoBanue

TectupoBanue npeacrapisieT co00i cpeCTBO KOHTPOJISI YCBOEHHSI Y4eOHOTO MaTepuaia
TeMbl WM pazjena AUcCUMIUIMHBL [Ipu caMOCTOSITENbHONW MOArOTOBKE K TECTUPOBAHUIO
00yJaronmMcsi He0OXO0UMO:

a) mpopaboTath HHPOPMAITMOHHBIN MaTepral Mo JUCHUILINHE, POKOHCYJIBTHPOBATHCS C



[IpenojaBaTesieM 110 BOPOCy BbIOOpa y4eOHOI InTepaTyphl;

0) BBUICHUTH BCE YCIOBHMS TECTUPOBAHMs 3apaHee, y3HaTh, CKOJBKO TECTOB Oyner
MIPEIVIOKEHO, CKOJIBKO BpPEMEHU OTBOJUTCS HAa TECTUPOBAHME, KAaKOBAa CHUCTEMA OLEHKHU
pe3yJIbTaToB U T.1.

B) IpucCTynas K paboTe ¢ TecTaMH, BHUMATEIbHO M 10 KOHIA MPOYUTaTh BOIPOC U
npeJylaraéMble BapuaHThl OTBETOB, BBIOPATh NMPaBUIIbHBIC (MX MOXKET OBITh HECKOJIBKO).

I) B IPOLIECCE pEIICHUs KEJIaTelIbHO NPUMEHATh HECKOJBKO MOAXOJI0B B PEHICHUH
3aJ]aHus, 3TO MO3BOJISIET MAKCUMAJIbHO TMOKO ONEpUPOBATh METOIAMH PEIIECHUS, HAXOsl KayKabIN
pa3 oNTUMalbHBIN BapHaHT.

1) €CJIM BCTPETUIICS UPE3BBIYANHO TPYAHBIN BONPOC, HE TPATUTh MHOI'O BPEMEHU Ha HETO,
MIEPENTH K JPYTUM TECTAM, BEPHYTCS K TPYJHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeabHO OCTaBUTh BpeMs JUIs IIPOBEPKU OTBETOB, YTOOBI M30€KaTh MEXaHUYECKUX
OLLIMOOK.

Pa0oTa ¢ KHMKHBIMH H J1EKTPOHHBIMH HCTOYHUKAMH

B nporecce noAroToBKM K NMPAaKTUYECKUM 3aHATUSAM, CTyJIEHTaM HEOOXOAMMO OOpaTUTh
0co00€ BHUMaHUE Ha CaMOCTOSITEIbHOE U3YYEHHE PEKOMEHJIOBAaHHOW y4eOHO-MEeTOaU4ecKon (a
TaKKe Hay4HOH U MOIYJISIpHON) IUTEpaTyphbl.

CamocTrosTenbHas paboTa ¢ ydeOHUKaMH, y4eOHBIMU TOCOOUSIMH, HAYYHOH, CIIPaBOYHOM
U TONYJIIPHOM JIATEpaTypoHd, MarepuajaMu IEepUOJMYECKHX u3naHud u  VHTepHera,
CTaTUCTUYECKMMHU JTaHHBIMU sABIseTCA HambOosee 3((EKTUBHBIM METOAOM IOJyYEHUS 3HAHHM,
MO3BOJISIET 3HAYMUTENBHO AKTHUBU3UPOBATh MpOIECC OBJIAACHUA HHQOpMalueil, crnocoOCTByeT
Oosiee TIIyOOKOMY YCBOCHHMIO H3Yy4aeMOro Marepuana, (GopMupyer y oOydYarommxcsi CBOE
OTHOILIEHHE K KOHKPETHOH Mnpolieme.

Bonee riry0oKoMy pacKpbITHIO BOIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JONOJHHUTEIbHOM
JUTEPaTypoil, PEKOMEH/OBAHHOM MpenojaBaTelieM [0 KaXIOH TeMe CEMHUHApCKOro Wi
IIPAKTUYECKOTO 3aHATHSA, YTO IO3BOJSET CTYACHTaM IPOSABUTH CBOK HHIWBHIYAJIBHOCTH B
paMKax BBICTYIUIEHUS Ha JAHHBIX 3aHATHUSX, BBISIBUTH LIMPOKUN CHEKTP MHEHHMH 110 U3y4aeMOU
npoOieme.

MeTtoan4eckne peKOMEHIALMHU 110 MOAT0TOBKE K IK3aMeHY

DK3aMeH — 3T0 (OopMa UTOTOBOM OTYETHOCTH CTyJAEHTA MO U3ydeHHOH aucrumuhe. [To
pelieHnto Kadeapbl SK3aMeH MOKET NMPOBOJUTHCS B HECKOJIBKUX (popMax — yCTHOM 1O OuieTam.
['maBHas 3a7aya mpoBeneHUs dK3aMeHa — MPOBEpKa 3HAHHI, HABBHIKOB U YMEHUH CTYJIEHTa, IO
MPOCITYIIAaHHON TUCIHUILIHHE.

OrpomHyI0 pojib B YCHEHIHOM MOATrOTOBKE K 9K3aMEHY UIpaeT MpaBUJIbHAS OpraHU3alus
MOATOTOBKHU K HeMy. PexomeHjayeTcsi Mpu MOATOTOBKE K SK3aMEHY OMHMPATHCS HA CIIETYHOIIMA
TUIaH:

[IPOCMOTPETh MpPOrpaMMy Kypca, C Lelbl0 BbISBICHHS HauOoyiee HPOOJEMHBIX TEM,
BOIIPOCOB, KOTOPbIE MOTYT BBI3BaTh TPYAHOCTH MPH MOATOTOBKE K 3K3aMEHY.

IpopenIaTh 3aj1auy, MpeuiokKeHHbIe B yUeOHO-MEeTOANYeCKOM KoMIutekce. [Ipu aTom s
¢ dexkTuBHOrO 3aKkpervicHuss WHpOpManmuu TEpBBIA pa3 0e3 UCHONB30BaHUS yUEOHBIX
MaTepuaioB U HOPMAaTUBHO-TPABOBBIX aKTOB, BTOPOH pa3 € UX HUCIOJIb30BAHUEM.

[Tpy BBINONHEHUH NEPBBIX JABYX IMYHKTOB IUIaHA CTYAEHT IMOJIYYUT BO3MOXXHOCTH OLIEHUTH
CBOY 3HAHUS M HAaBBIKU MO MPOCIYIIAHHON AUCIMIIMHE U COPUEHTHPOBATHCS MPH INIAHUPOBAHUT
o0beEMa IMOATOTOBKH.

TeMbl HEOOXOAMMO H3yudaTh MOCJIEIOBATEIbHO, BHUMATEIBbHO oOOpallas BHUMaHUE Ha
OIIMCaHME BOIIPOCOB, KOTOPBIE PACKPBIBAIOT ee cojepykanue. HaunHate HEOOXOIMMO C TepBO
TEMBI.

nocje paboThl HaJl MEpBOM TeMOl HEOOXOAWMO OTBETHUTh HAa KOHTPOJbHBIE BOIPOCHI K
TEME U PEIINTh TECTOBBIC 3a/IaHUS K HEH.

MOCJIe U3yYEHUs BCEX TEM CTYJEHTY PEKOMEHIYETCS OTBETHTh Ha KOHTPOJbHBIE BOIIPOCHI



10 BCEMY KypCy.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'HUA

Ne Ne Buabl yueOHoi padoThl Oo0pa3oBaTe/ibHbIE€ TEXHOJIOTNH Bcero
m/m | cemec 4acoB
Tpa
1 2 3 4
I 4 Jlexyus «Monynu B sI3bIKe MyIBTHMEIIHELS 2
nporpamMupoBanus Pythony» TCICKOMMYHHUKAIHORHBIC
TEXHOJIOTUU
2 Jlekyua « MaHUTTYISIAN HaJT MynbTuMeuitHbIe 4
JAHHBIMH C IOMOIILIO MMaKeTa TEJIEKOMMYHUKAIIMOHHBIE
Pandas» TEXHOJIOTUU
3 Jlekyusa «Peamm3anms MynbTUMEIUIHbBIE 2
AITOPUTMOB 00PAOOTKHI TEJIEKOMMYHUKAIIMOHHBIE
naHHBIX Ha Pythony TEXHOJIOTUH
Bcero 1yacoB B 4 cemecTpe: 8




7.

YYEBHO-METOJAUYECKOE 1 HWH®OPMALIUWOHHOE OBECIIEYEHHUE

YYEBHOM JUCUMIIIAHBI

7.1. IlepeyeHb OCHOBHO U JONOJHUTEIbHON Y4eOHOM JINTepaTyphbl

OcHoBHasi IMTepaTypa

1.

Hpoboryn, H. B. Anroputmuzaruss u mnporpammupoBanue. f3pik Python : ydeOnoe
nocodue / H. B. Ipo6otyH, E. O. Pynkos, H. A. baes. — Cankr-IletepOypr : CaHkT-
[lerepOyprckuii  rocynapCTBEHHBIH YHUBEPCUTET IPOMBIIUICHHBIX TEXHOJOTHHA U
mu3aiiHa, 2022. — 119 c. — ISBN 978-5-7937-1829-5. — TekcT : 371eKTpOHHBIN //

[Mudposoit  obpazoBarenbublii  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/102400.html

Cysu, P. A. fA3pik nporpamMupoBanust Python : yuebnoe mocobue / P. A. Cy3u. — 3-e
3. — Mocksa : MnTepHer-YHuepcuter Mupopmannonnsix Texnonoruit (MHTYUT),
A IIm Ap Memma, 2023. — 350 c. — ISBN 978-5-4497-0705-5. — Teker :

anextponssiid // Lludposoit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/97589.html

Hlenynpko, B. M. OCHOBBI mporpaMMHUpOBaHHs Ha sI3bIKE BBICOKOTO ypoBHs Python :
yduebnoe nocobue / B. M. Illenyasko. — PoctoB-Ha-/lony, Taranpor : M3maTenbcTBO
IOxHOTrO (henepanbrOro yHUBEpcuTeTa, 2022. — 146 ¢. — ISBN 978-5-9275-2649-9. —
Teker : anexrponnsiii / LHugpposoit obpazosarenshblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/87461.html . — Pexum pocryna: majis aBTOPHU3HP.
I10JIb30BaTeNei

HIupoxos, A. N. NUudopmatuka: pazpaboTka mporpamMm Ha S3bIKe MPOrPaMMHPOBAHUS
[TuToH: 6a30BBIE A3bIKOBBIE KOHCTPYKIMH : yueOHUK / A. U. Illupokos, M. O. I[1piuHsK.
— Mocksa : U3natensckuit lom MUCuC, 2023. — 142 c. — ISBN 978-5-907226-76-0.
— Texct : snextponnsii // Ludposoit o6pazoBarensubiii pecypc [IPR SMART : [caii].
— URL: https://www.iprbookshop.ru/106713 .html

JlonoTHUTEIbHASI JIUTEpaTypa

1.

Bbyitnaues, C. K. OcHOBBI mporpaMMupoBanus Ha si3bike Python : yueGHoe nmocobue / C.
K. byiinaues, H. FO. boknar ; nmox penakuumeit FO. B. Ilecun. — ExarepunOypr :
Ypanbckuii penepanpubiii yausepcutet, ObC ACB, 2022. — 92 ¢. — ISBN 978-5-7996-
1198-9. — Texkct : anextpoHHbli // Lludposoit obpazosarensHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/66183.html

Tomamesckuii, I1. P. Ilpuser, Python! Most nepBast kaura o nporpammupoBaunuto / I1. P.
Tomamesckuii. — Canxt-IlerepOypr : Hayka n Texnuka, 2018. — 256 c. — ISBN 978-
5-94387-748-3. — Tekcr : anexktpoHHblt // Ludposoii oOpasoBarensubiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/73047.html

Puk, I'acko Ilpoctoii Python mpocto ¢ myns / 'acko Puk. — Mocksa : COJIOH-IIpecc,
2019. — 256 c¢. — ISBN 978-5-91359-334-4. — Texkcr : snektpoHHbiil // Lupposoii
o0Opa3oBaTenbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94940.html

7.2. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH « UHTEepHeT»
http://window.edu.ru- Enunoe okHo goctyna Kk o0pa3oBaTelbHBIM pecypcam;

http:// fcior.edu.ru - @enepanbHbIil HEeHTP HHOOPMAIIIOHHO-00Pa30BaTENbHBIX PECYPCOB;
http://elibrary.ru - Hay4nas snextpoHHas 6ubiamnoreka.


http://www.iprbookshop.ru/102400.html
http://www.iprbookshop.ru/97589.html
http://www.iprbookshop.ru/87461.html
http://www.iprbookshop.ru/106713.html
http://www.iprbookshop.ru/66183.html
http://www.iprbookshop.ru/73047.html
http://www.iprbookshop.ru/94940.html
http://window.edu.ru/
http://elibrary.ru/

7.3. UudopMannoHHbIE TEXHOJIOTHH, JULIEH3HOHHOE MIPOrPaAMMHOe o0ecredyeHue.

JIMIEeH3HOHHOE MPOTrPAMMHOE PexBU3MTHI JIMLIEH3UIT/ JOTOBOPOB
olecneyenune

AntuBupyc Dr.Web Desktop Security Suite | JIunensuonnsiit jorosop Ne 621
Cpok aeiictBus: ¢ 25.09.2025 no 24.09.2026

[Tudposoii 0OpazoBaTeIbHBIN pecype Jlnuensuonnslit norosop Ne 12873/25I1 ot
IPR SMART 02.07.2025 .

Cpok aeiictBus: ¢ 01.07.2025 r. 10 30.06.2026 r.
Koncynprant Ilmtoc Horosop Ne 7 ot 15.01.2026 1.

becniataoe I1O

LibreOffice, OpenOffice, MoitOduc, Sumatra PDF, 7-Zip, Adobe Acrobat Reader,

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHbI
8.1. TpeGoBanus Kk ayTuTOpPUsM (MIOMENIEHUSIM, MeCTaM) /IJIsl IPOBeIeHUsI 3aHATH I

VYuebHast ayAUTOpUS IS IPOBEACHUS 3aHATHI JIGKLIMOHHOTO TUTIA

Crenmanu3upoBaHHasi MeOeb:

[TapTst - 10mT., CTYNBS - 2910IT.; JOCKa MeToBas - 11iT., kadenpa HacToMbHAS - 11IT., CTYI
MSATKUH - 11IT., KOMIIBIOTEPHBIE CTOJIBI-1210T.,

CTOJI OAHOTYMOOBBIH (TIpEToaBaTEIbCKUM ) - 1 IIT.,

mkag ABYXABEpPHBIN - 11T.

Hab6op nemoHcTpanioHHOTO 000pYI0BaHUS U Y4eOHO-HArTSAHBIX TTOCOOUI, 00eCTIeYMBAIOIITIX
TeMaTHUYeCKHE WILTIOCTPAIINH:

WuTepaktuBHas 1ocka- 1mT.

IIpoekrop - 1mr.

HoytOyk - 1.

ITK- 10mT.



VYyeOHas ay iuTopus JUIsl IPOBEACHUS 3aHATUNH CEMUHAPCKOI0 TUIIA, KYPCOBOI'O POEKTHUPOBAHUS
(BBIIOJTHEHHE KYPCOBBIX paboT), TPYIIIOBBIX U MHAMBUAYATbHBIX KOHCYJIbTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOYHOM aTTecTaiuu

Criennanu3upoBaHHasi MeOelb:

ITapTsel - 6mIT., JOCKA MeNNOBas - 11IT., KOMIBIOTEPHBIE CTOJBI - 7ILT., CTOJ MPENOIABATENbCKHI -
31T., CTYJbs - 28 MT., COJI Ja0OPATOPHBIH -3 IMIT.

JlabopaTopHoe 00opy10BaHKE, TEXHUYECKUE CPE/ICTBA OOYUCHHUS, CITy>KaIlne s
npeocTaBieHus yueOHoi nHdopMaiy 60IbII0N ay JTUTOPUN:

Kowmmbrorep B cbope - 7 mir.

[Tomemnenue sl CAMOCTOSITEIIEHON paOOTHI.

bubnunoreuno-uznarensckuii neHTp. OTAen 00CTyKUBaHUS TEYaTHBIMU U3IaHUSIMU
Crnenuanu3upoBaHHas MeOelb:

Paboune cronst Ha 1 mecTo — 21 mT.

Crynbs — 55 .

HaGop nemMoHCTpanmoHHOro 00OpYJOBaHUS M Yy4eOHO-HATJSAHBIX MMOCOOUH, 00ecTieunBarOIuX
TEMaTUYECKHUE WIUIIOCTPALUU:

DKpaH HACTE€HHBIN — | IT.

IIpoexrop — lmir.

HoytOyx — 1.

NudpopmarrionHo-6ubmmorpaduyeckuii oTer.

Crenmanu3upoBaHHasi MeOeb:

Pabouue cromnsl Ha 1 MecTo - 6 mIT.

Crysbs - 6 WT.

KommbroTepHast TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTH «IHTepHe™» 1 obecriedeHrnem
JIOCTYTIa B AJIEKTPOHHYIO HHPOpMamoHHO-00pazoBarenbhayto cpenxy PIBOY BO «CeBKasl'Ax:
[lepconanbHbI KOMITBIOTEP — | IIT.

Cxanep — 1 mr.

M®VY — 1 .

OTtaen oOcimyKUBaHUS AIEKTPOHHBIMU U3/IaHUSIMU

Crenmanu3upoBaHHasi MeOeb:

PaGouue cronst Ha 1 MecTo — 24 1T

Crynbs — 24 wr.

Habop nemoHcTpanmoHHOTO 000pyI0BaHUS W YUeOHO-HATJISIHBIX MOCOOM, 00eCIIeYnBarOIINX
TEMaTUYECKHUE NIUIIOCTPALUN:

WNHrepakTruBHas cucrema - 1 mr.

MounwuTop — 21 mit.

CereBoil TepmuHail -18 mr.

IlepcoHanbHBINH KOMIBIOTED -3 IIT.

M®VY — 2 mr.

[Ipuntep —1lmT.

[Tomermienue s XxpaHEHUS U TPOPUITAKTUIECKOTO 00CITy)KUBaHUS y4eOHOT0 000PYI0BaHUS

Ayn. 11 Cnenunanu3upoBaHHasi MeOEIb:

Cremnaxu — | ., mkag — 1 wr., cTyn -1 mr., Kpeciio KOMIbITEpHOE — 4 IMIT., CTOJI — 5 HIT.
[Tpodunaktuaeckoe 000pyoBaHKE:

[lepdoparop -1 mir.

AKKYMYJSITOpHAsL Ipelib-ITypynoBepT — 1 mT., HabOpbl OTBEPTOK -2 MIT., MbLIECOC -1 MIT., KIemun
00>XMMHBIE — 3 IIT., TecTep OJOKOB MUTAHUS -1 MWIT., MyIbTUMETp -1 WIT., HeH TepPMOBO3TYITHBII
MasUIbHBIN -1 IIT., HasIBHUK -3 IIT.

YyeOHOoe mocobue (MepcoHANbHBI KOMIBIOTED B KOMIUIEKTE) — 2 IIT., MaccaTXu — 1 mT.,
Ookope3bl-1 miT.

Kommyrarop -1 mr., BHemnuit DVD npuBoa -1 mT., BHEMIHUM KECTKUM JUCK - 1 mIT.



8.2. TpeGoBaHus kK 000py10BaAHMI0 PA0OYHX MECT MPeNnoJaBaTe/ s U 00y M XCS
1. paboyee mMecTo mpemnoaBaTelisi, OCHAIICHHOE KOMITBIOTEPOM C TocTynoMm B MHTepHET,

2. paboume MecTta OOyYarOUIUXCs, OCHAIICHHBIE KOMIIBIOTEpAMHU C JIOCTYTIOM B
WutepHer, npeHa3HaYeHHBIC 7151 paOOThI B 3JICKTPOHHOI 00pa30BaTeIbHOM cpee.

3.B KOMIBIOTEPHOM KJIacce JOJKHBI ObITh ycTaHoBieHBI cpenctBa MS Office:Word,
Excel, PowerPoint.

8.3. TpeGoBaHus K cienMaAJIN3MPOBAHHOMY 000PY10BAHHMIO HET

9. OCOBEHHOCTHU PEAJIMBALIUU JUCHUIIJIMHBI 1J1s1 UHBAJINJ1OB U JIULL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMM 3/ 10POBbS

Jlna oOecrnieueHus: 0O0pa3oBaHHsA MHBAIMIOB U OOYyYarOIIMXCS C OrpaHUYEHHBIMU
BO3MOKHOCTSIMM  3/I0pOBbsl pa3zpabaThiBaeTcst (B ciaydae HEOOXOAMMOCTH) aJalTUPOBAHHAs
oOpazoBaTenbHas MpOrpamMMa, MHIUBUAYaTbHBIA Y4YEOHBIH IJIaH C y4eTOM OCOOEHHOCTeH HuX
NCUXO(U3MYECKOTO  pPa3BUTHSI U COCTOSHUSL  3/10pOBbsl, B  YaCTHOCTU IPUMEHSETCS
MHAMBUIYalbHbIM IOJXOA K OCBOCHMIO JUCLUIUIMHBI, MHIUBUAyaJIbHBIE 3a/aHUs: pedepaTsl,
MUCbMEHHBIE PAa0OTBl M, HAOOOPOT, TOJILKO YCTHBIE OTBETHl M JMAJIOTH, WHIWBUIYyaJIbHBIE
KOHCYJIbTAIlMH, WCIOJb30BAaHUE JUKTOGOHA W JAPYrHMX 3alMUCHIBAIONIMX CPEICTB  JUIS
BOCIIPOM3BEIEHUS JICKIIMOHHOIO U CEMUHAPCKOI0 MaTeprasa.

B nmemix oOecrnieyeHus oOydaromMXcss WHBAIMJAOB M JIMI C OrpaHUYCHHBIMH
BO3MOYKHOCTSIMH ~ 3/IOPOBBbSI  KOMILICKTyeTcs (OHJ OCHOBHOH y4eOHOW JHTEpaTypoH,
allalTUPOBAHHOM K OIpPaHUYEHUIO 3JIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, 1OCTYI K KOTOPHIM
opranuzoBad B BUIL[ Axkagemun. B Gubanoreke mpoBoAsTCS MHIMBUAYaJIbHBIE KOHCYJbTallUH
JUI JaHHOM KaTeropuu I0JIb30BaTelell, OKa3bIBAETCs IOMOLIb B PETUCTPALIUU U UCIIOIb30BAHUU
CETEBBIX M JIOKATbHBIX 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB, MPEJOCTABISAIOTCS MECTa B
YUTAJIBLHOM 3aJl€.



[Tpunoxenue 1.

®OHJI OLIEHOYHBIX CPEJICTB

o AMCHUIIVIMHE [IporpamMmmMupoBaHUE HA S3bIKE BBICOKOI'O YPOBHS




1. HACITIOPT ®OHJIA OLHEHOYHBbIX CPEACTB 11O JTUCHUIIJIMHE
IIporpamMupoBaHue HA A3bIKEe BHICOKOTO YPOBHSI

1. KOMHeTeHHHI/I, (bopanyeMble B IMpoecce N3yYCeHusl I CHMIIJINHBI

Nunekc DopMyJIUPOBKA KOMIIETEHITUU

I1K-2. Crocoben 000CHOBATh MPUHUMAEMbIE TPOCKTHBIC PEIIECHHUS, OCYIIECTBIISATh
[MOCTAHOBKY U BBIITOJIHEHUE SKCIIEPUMEHTOB 10 MPOBEPKE UX KOPPEKTHOCTH U
r¢ddhexkTuBHOCTH

[1K-3 Crnioco0eH HCI0/Ib30BaTh HABBIKHM Pa3IMYHBIX TEXHOJIOTHI pa3paboTKu
[IPOrpPaMMHOT0 00€CIIEYEHHU S, ONIEPALIMOHHBIX CUCTEM, CETEBBIX TEXHOJIOT U,
CpeICTB pa3pabOTKU MPOrpaMMHOro UHTepdeiica, TPUMEHEHHUS SI3BIKOB U
METO/10B (POpPMaIbHBIX CrIeNU (UKL, CUCTEM yIpaBIeHHs 0a3aMu TaHHBIX

2. Jranbl (OPpMUPOBAHNS KOMIIETEHIIUHN B IIPOLIECCe OCBOCHUS TM CHUIIJIMHbI

OcHoBHBIMU dTanmaMd  (POPMHUPOBAHUS YKa3aHHBIX KOMIIETEHIMH MpU H3YYEHHUH
OOy4aromMMHUCs  JUCHUIUIUHBL  SIBISIOTCSL  TOCJIENOBaTeNIbHOE HM3YyUYEHUE COJIEP’KATEIbHO
CBSI3aHHBIX MEXKIY c000i pa3aenoB (TeM) yueOHbIX 3aHaTHi. M3ydueHne kaxaoro pasjesna (TeMbl)
MpEeArnoaraeT OBJAJICHHEe OOyYaOIIMMHUCS HEOOXOIUMBIMH KOMIETCHIUSAMU. Pe3ymbTar
aTTecTaluu OOyYalomIMXCcs Ha Pa3NUYHBIX dTanax (OpPMHUPOBAHHS KOMIIETEHIIMH TOKa3bIBAET
YPOBEHb OCBOCHUSI KOMIIETSHIIMI 00YJIarOIIUMUCS.

OTtanmHOCTh (HOPMUPOBAHUS KOMIIETEHIIMM MPSMO CBS3aHA C MECTOM JUCIUIIIMHBI B
00pa3oBaTeIbHOM MporpaMme.

Pa3zgesbl (TeMbl) AUCHMILIMHBI ®opmupyeMble KOMIIETEHIUH (KOIbI)
I1K-2 I1K-3.

Monymu B s3bIKe TporpammupoBanust Python + +
Kiracesr u OOIL + +
HcknroueHus: U HHCTPYMEHTBI + +
Peanuzanus anroputMoB 00pabOTKHU TaHHBIX HA + +
Python

Beenenue B Oubnuoreky NumPy + +
Manunynsiuuu Ha JaHHBIMA C TTOMOIIIBIO ITaKeTa + +
Pandas

Busyanuzanus ¢ noMousro +
oubmmotexu Matplotlib +

OnemenTsl rpaduku B Python + +




3. Iloka3arte/i, KpUTEPUH M CPEACTBA OLICHUBAHUSA KOMIIETEHIU I, (POPMHUPYEMBbIX B IPOLeCCe H3YyYEHHUS M CUMILTUHBI

IIK-2. Cnioco0eH 000cHOBATH NPUHMMAaeMble IIPOEKTHbIE PellieHUsl, OCYIEeCTBJISATH MOCTAHOBKY M BbINOJHEHHE IKCIIEPUMEHTOB 10 MPOBEPKe UX
KOPPEKTHOCTH U 3P (PeKTUBHOCTH

Kpurepuu onieHMBaHUs pe3yJIbTATOB 00y4YeHNsI

CpeacrBa oLlcHMBAHMS Pe3yJIbTATOB

00yueHuUst
HNHaukaTopbl 10CTHKEHUST
KOMIeTeH A HEYI0BJIeTB YI0BJIETB Xopoio OTJIMYHO Texymuit IIpomexyrounas
KOHTPOJIb aTTecTanus
IIK-2.1. Pa3pabaTsiBacT u He 3naer JeMoHcTpupyer Xopouie 3HaHUsA JemoHcTpupyet otnuunble | KoHTponbHast OKk3amMeH
YTPaBIsieT MPOCKTAMH, U COBPEMEHHOTO COBPEMEHHOTO COBPEMEHHOTO 3HaHUS COBPEMEHHOTO pabora, mpoBepka
peanmsyer ux ¢ MIPOTPaMMHOTO TPOTPAMMHOTO MPOTPaMMHOTO MPOTPaMMHOTO 71a00paTOPHBIX
HCTIOJIE30BaHUEM obecrieueHns 11 HE 0GeCTICUCHIS " obecrnieueHns1 U obecriedeHnsT 1 METOJIOB pabor, TgKymHﬁ
COBPEMEHHOT'O IPOTPAMMHOTO | TIPUMEHSET UX B METO/IOB ITPUMEHECHHS MPUMEHEHUS UX B TECTOBBIH
obecrieyeHms. peanusamyu poektop | HoYBEPCHHO TPUMEHACT |y b heanmsanmn peanu3aliy MpoeKToB KOHTPOJIb
nx B pealusalli | ppoexToB IpOBEPKa
MPOCKTOB MPAKTUICCKUX
TIK-2.5. TIpousBoaut ananu3 | He ymeer u ne roroB | He YBEPEHO | YBepeHo wucmonb3yeT | [oToB u yMeeT paGor
METO/I0JIOTHH TIOCTAHOBKH | MPOBOJHTH aHaln3 | aHAIH3HUPYET METO/I0JIOTHH WCTIONb30BaTh
BBIUHCIIUTEIBHBIX METOJIOJIOTHH METO/I0JIOTHH MIOCTAHOBKH METOJOJIOTUH IOCTAaHOBKH
9KCIIEPUMEHTOB 10 MPOBEPKE | MOCTAHOBKU MOCTaHOBKH BBIYHCIIUTEIIBHBIX BBIUHCIIUTEIILHBIX
uX 3QPEKTUBHOCTH BBIYUCIIUTEIBHBIX BBIYMCIIUTEILHBIX JKCIIEPUMEHTOB 10 | DKCIIEPUMEHTOB TI0
9KCIIEPUMEHTOBIIO IKCTIEPUMEHTOB IO | MpOBEpKe UX | IpOBEpKE nX
MPOBEPKE ux | NpOBEpPKE ux | 3¢ eKTHBHOCTH s dexkTuBHOCTH
3¢ GEKTUBHOCTH 3¢ GEKTUBHOCTH
TIK-2.6. Paboraer ¢ | HeBnmageer Yactuaao Biasieer | BrameeT OCHOBHBIMHU OtnuaHoe BIIaJICHUE
COBPEMEHHBIMU CHUCTEMAaMHU | OCHOBHBIMU OCHOBHBIMH  HABBIKAMY | HABBIKaMU pabOTHI C OCHOBHBIMH HABBIKAMU
IIPOrpaMMHUPOBAHUSA U | HaBBIKAMH paboTHI C paGoThI ¢ | COBpeMEHHBIMU PaGOTEl ¢ COBPEMEHHBIME
MPOEKTUPOBAHUS COBPEMEHHBIMU CUCTEMaMHU
COBPEMEHHBIMU cucTeMaMu
cucTeMaMu NIPOrpaMMHUPOBAHUA U
[IPOrpaMMHUPOBAHUA U CHCTCMaMH NIPOEKTUPOBAHUS. TpOrpaMMHPOBAHI 1
IPOEKTUPOBAHMSL. NPOTPAMMHPOBAHUSL | MPOEKTHPOBAHHUS.

IIPOCKTHUPOBAHUSL.




ITK-3 Cnoco0eH ucenoib30BaTh HABBIKH PA3JIHYHBIX TEXHOJIOTHH Pa3padoTKHU NPOrPaMMHOI0 00ecrieYeHusl, ONePAIHOHHBIX CHCTEM, CeTeBbIX
TEXHOJIOTHii, CPeCTB Pa3padoTKu NPOrPaMMHOIr0 HHTep(eiica, NpUMeHEeHHUs SI3bIKOB U MeT010B (POPMAJILHBIX ClleH(PUKALHUI, CHCTEM
ynpasJieHus 0a3aMM JaHHBIX

KpnTepml OLICHUBaHM pe3yJ/ibTaTOB Oﬁy‘leﬂﬂﬂ

Cpe):lcr Ba OLICHUBAHUA PE3yJabTaTOB

o0yueHuUst
HnmkaTopbl T0CTHKEHUST
KOMIeTEeHIHA HEY/IOBJIETB YIOBJIETB X0pouIo OTJIMYHO Tekymmit [TpomexxyTouHast
KOHTPOJIb arTecTanus
I1K-3.3. Pa3zpabaTsiBaeT He 3naer JemoHcTpHpyeT Xopormme 3HaHus | JlemoHcTpupyer ornuunble | KoHTponsHas OK3aMeH
KOMITOHCHTBI KOMITOHCHTBI YaCTUYHBIE 3HAHUS | METOIOB  Pa3pabOTKM | 3HAHUSA MetozoB | pabora, mpoBepka
HH(POPMAIHOHHBIX CUCTEM, UH()OPMAIIMOHHBIX METOJIOB Pa3pabOTKH | KOMIIOHEHT paspaboTku KoMIToHeHT | 1A00paTOpHBIX
BKJIFOYast MOJIETTH 0a3 IaHHBIX | CHCTEM, BKITIOUast pabor, Texyumit
KOMITOHEHT nH(OPMaIMOHHBIX MH(OPMALIMOHHBIX CHCTEM, o
U MOJICIH Pa3pabOTKH MoJIeNn 0a3 JaHHBIX U 6 TECTOBBIH
HPOrPAMMHEIX HHTEP(EHCOB MOJIeJTH Pa3paGoTKu nH(OpPMAaIOHHBIX CHUCTEM, BKJIIOYAsl | BKJIIOYAs  MOJIENU a3 | orTpOIE
IIPOrPAMMHBIX CHCTEM, BKJIIOYast | MoJieiu 0a3 JaHHBIX M | JaHHBIX u MOJIEIH | ppopepka
unTepdeiicon Mozienu 0a3 JaHHBIX M | MOAENHM  pa3paboTKH | pa3pabOTKH HPOrPaMMHBIX | OPAKTHYECKHX
MOJIENH pa3paboTKH | MPOrpaMMHBIX nHTepdencon pabor
MIPOTPaMMHBIX nHTepercoB
nHTepercoB

TIK-3.5. Ilpumensier
CTpaTeruy MPOCKTUPOBAHUS U
KOHCTPYHPOBAHUS
MPOTPaMMHOTO MPOAYKTA,
UCTIONIb3YSl OCHOBBI
MOJICTIMPOBAHUS U aHAJIN3a
MIPOTPAMMHBIX CHCTEM

He ymeer u He rotos
TIPUMEHSTH CTPATETUH
TIPOEKTUPOBAHUS U
KOHCTPYHPOBAaHUS
HPOrPaMMHOTO
MPOIYKTa, UCTIONB3YS
OCHOBBI
MOJICTTUPOBAHUS 1

He yBepeno npumenser
CTpaTeruu

MPOEKTHPOBAHUS u
KOHCTPYHPOBAHUS
MPOTPaMMHOTO
MPOJIYKTa, UCTIONIB3Y ST

OCHOBLI MOJCIMPOBAHUSA

YBepeHO MpHUMEHSIET
CTpaTernn
MIPOEKTUPOBAHUSA U
KOHCTPYHPOBAHUS
MPOTPaMMHOTO
MIPOAYKTa, UCTIONIB3YS
OCHOBBI
MO/JICIUPOBAHUS U

l'otos u yMeeT
MPUMEHATh CTpaTeruu
MIPOEKTUPOBAHUS u
KOHCTPYHPOBAHUS

MPOTPaMMHOTO TPOJYKTa,
UCTIONIB3Y ST OCHOBBI

MOJC/IMPOBAHNA U aHAJIM3a

aHaam3a W aHaJIu3a MPOrPaMMHBIX | aHAJIM3a IPOTPAMMHBIX | MPOrPaMMHBIX CHCTEM

IpPOrPaMMHBIX CUCTEM | cpcreM CHCTEM
TIK-3.6. Ucnons3yeT He Bnaneer YactuyHo Biazeer | Bianeer OTnu4gHOE BJIaJICHUE
COBPEMCHHBIC TEXHOJIOTUN COBpPEMCHHBIMU COBPEMEHHBIMU COBPECMCHHBIMHU COBPEMEHHBIMUA
pa3pabotku [10 TEXHOJIOTUSIMH TeXHOMOT UM TEXHOJIOTHSIMHU TEXHONOTHAMH Pa3paboTKy
CTPYKTYPHOE, OOBEKTHO- azpabotku [10 aspaboTku 110
(cTpyKTypHOE, pasp pa3paboTku ro | basp 1o (cTpykTypHOE,
OpPHEHTHUPOBAHHOE) (cTpykTypHOE, (cTpykTypHOe,

(cTpykTypHOE, 00BEKTHO-
00BEKTHO- 00BEKTHO-
OPHEHTHPOBAHHOE) 00BEKTHO- OPHMEHTHPOBAHHOE) OPHEHTHPOBAHHOE)

OpPHEHTHUPOBAHHOE)




4. KoMIJIEKT KOHTPOJIbHO-0LI€HOYHBIX CPEICTB M0 IMCHUIIHHE
OCHOBBI M TPOTrPAMMMPOBAHUS

Bomnpocsl k 3k3amMeny
[To mucummummne [IporpammupoBanue Ha SIBY

. THUOBI TaHHBIX.

. Ilepemennsie.

YucnoBble TUITBI JTAaHHBIX.

Onepauuy HajJ YUCIOBBIMU TUIIAMH JAHHBIX.
Ctpoxku.

Crpoxu unicod.

. BbIBOJ 1aHHBIX.

. BBog maHHEBIX.

9. ®opMaTHPOBAHHBIN BBOJI/BBIBOI.

10. Crincku.

11. BolpaxkeHus B CIUCKaXx.

12. Oneparop del.

13. Ucnnonb30BaHUE CIHCKOB, KaK CTCKOB.

14. cnionb30BaHuE CIMCKOB, KaK O4epee.

15. Onepanuu cpaBHEHHUS TSI CITICKOB.

16. JlnanazoHsbI.

17. Koprexu. OTinune KOpTexken OT cloBapeit

18. CrioBapu.

19. Oneparop if. Oco6eHHOCTH ONIepaTOPOB CPABHEHUSI.
20. Oneparops ukia. Oneparop for. Oneparop while.3aBepiienne nuxa.
21.IIponomxenue nukia.Omneparop pass.

22. Onpenencarie QyHKIIH.

23.IIpocTpaHcTBO UMEH (PYHKIIUU.

24.Tlepenaya napametpoB. Kitouwn.

25.T1lepenaya B GyHKIHIO IEPEMEHHOTO YHCIIa QPTYMEHTOB.
26.DneMeHTh! PYHKIIMOHAIBHOI'O IPOrpaMMHUPOBAHUSI.
27. Ucnons3oBanue 1aM01a GyHKITHH.

28. @yHKIMU pabOThI CO CTPYKTYPaMH JIaHHBIX.

29. ®ynxkus map(). Ilpumeps! npumMeHenus

30. ®ynknus filter().Ilpumeps! mpuMeHneHus

31. ®ynknus reduce().IIpumeps! npuMeHeHus

32. lokyMeHTUpOBaHUE (PYHKLUH.

0N L AW

Tumnossble 3a1aun
no aucuuiuinae [TporpammupoBanue Ha ABY

1. Marnoe npeanpusiTUe B MEPBbIi IeHb paOOThI BBEITYCTHIIO P e IMHUIL TOBApHOM MPOAYKIUH.
Kaxip1ii mocienyromuii IeHb OHO BBIITyCKalIo MPOAYKIUHU Ha Q equHMIl O0JblIe, YeM B
npenplrymuid. CKoibKo JHEH noTpedyercs MpeanpusTHio, 4ToObl 0011ee KOJINYECTBO
BBIYILIIEHHOW IPOAYKIIMHU 32 BCE BpeMs paObOThI BIIEPBbIE MTPEBBICUIIO 3aIlJIaHUPOBAHHBIA 00bEM
T?

2. HaiiTn HOMEpP MUHMMAJIBHOTO 110 MOJTYJIFO 3JIEMEHTA MaCCUBA.
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10.

11.

12.

Uucia dubonavum onpenenstores kak a(0)=1, a(1)=1, a(i)=a(i-1)+a(i-2). Haiitu: a) n-oe uucmno
®ubonauun. 6) cymmy nepsbix n yrcena Gubonauyu.

HaiiTi B MaccuBe Te 2JIeMEHTHI, 3HAU€HHE KOTOPHIX MEHBIIIE CPEIHEr0 apuPpMeTHIECcKoro,
B3SITOrO OT BCEX 3JIEMEHTOB MacCUBa

Haiitu nHanmenbiiee obmiee kparHoe (HOK) nByx HaTypanbHBIX Yncer.

JlaHbl ABa HaTypaIbHBIX uncia. [IpoBepUTh, ABIAIOTCS U OHU JPYKECTBEHHBIMH.
[Tpumeuanue: 1py>KECTBEHHBIMU YHCIaMHU HA3bIBAIOTCS JIBA PA3IMYHBIX HATYpaJbHBIX YHCTIA,
JUTSL KOTOPBIX CyMMa BCEX COOCTBEHHBIX JENUTENICH MEPBOT0 YKCIIa paBHA BTOPOMY YHCITY U
CyMMa BceX COOCTBEHHBIX JeTUTeNel BTOPOro YKcia paBHa eppoMy uuciy. Hampumep, 220 u
284 — mapa ApyKEeCTBEHHBIX YHcell, ToToMy uTo: CyMMa coOCTBeHHBIX aenuTeneit 220: 1+ 2 +
4+5+10+11+20+22+44 +55+ 110 =284 Cymma coOCTBeHHBIX aenuteneit 284: 1 +2 +
4+71+142 =220

Janbr HatypanpHbIe yncia n 1 k (k He mpeBwimaeT n). BeraucauTs yuciio couetanuii u3 n mo k.

!
‘ n!

" k\(n—k)!

JlaHO HaTypallbHOE YHCIIO N 3apaHee HeU3BECTHOU pa3psaHocTu. CHopMUpOBATH U BEIBECTH Ha
AKpaH YHUCIIO, MPEeACTaBISIoNIee COO0N PeBEPCHYIO 3aMUCh N.

JlaHb! 1Ba HATYpaAIBHBIX YUCIIA OJMHAKOBOW JeCATUIHON pa3psiiHocTH. CPopMUpOBATH U3 HUX
TPEThE YHCIIO TaK, YTOOBI IIU(PHI IEPBOTO YKCIIA CTOSIN HA HEYETHBIX MECTaX TPEThEro, a
uudpsl BTOporo — Ha 4eTHbIX. [Ipu aToM nopsiaku cienoBanus uudp coxpaunstores. Hanpumep,
npu BBozie 1234 u 5678 nporpamma A0KHA BbLAAaTh OTBET 15263748

Jlano HaTypanbHOe uncio n. [IpoBepuTh, ABIAETCS JIM OHO CYACTIMBLIM OMIIETOM.
[Tpumevanne: BooOIIEe, B MaTEMaTUKE OOBIYHO PacCMATPUBAIOTCS CYACTIIMBBIC OMIICTHI C
YETHBIM KOJTMYECTBOM IHUQP, TOTOMY YTO Y HUX MOYKHO SIBHO BBIJICTUTH JIEBYIO U MIPABYIO
MOJIOBUHBI OJIMHAKOBOH JITUHBI, CYMMBI (P KOTOPBIX U cpaBHUBaIOTCA. OIHAKO MBI
HECKOJIBKO PACUIMPUM 3TO OMpeesieHne, mojaras, 4To eCji YUCiIO UMEEeT HEUeTHYIO JIUHY,
€ro IeHTPAITBHYIO TU(PY MOKHO OTOPOCHTH, TaK KaK €€ JIOTHYHO ObLTO ObI MPUOABHUTH K
HaKarIMBaeMbIM CyMMaM 00OHX TOJIOBHH, YTO, COOCTBEHHO, HE U3MEHUT OTHOILICHHS MEXIY
Humu. Hanmpumep, ancio 14350 — cuacTimBeiil OumeT, Tak kak 1 +4 =5 + 0, a neHTpaibHyI0
¢ py MbI OTOPOCHITH.

JlaHo nefCTBUTENBHOE YHCIO X. BBIUMCINTD 3HaUE€HHE SKCIIOHEHITMAIBHON (DYHKIMHU (TO €CTb,
MOKa3aTenbHON (PYHKINU €X , TJIe € — MaTeMaTh4eckas KOHCTaHTa, € =~ 2,718281828459045 ) B
TOYKE X C 33JIJaHHON TOYHOCTBIO €ps C MOMOIIIbIO psna Teiopa:

[lana nocnenoBaTeabHOCTh CUMBOJIOB ANUHBL N (n >= 1). [IpoBepuTh OanaHc KpyTiabix CKOOOK B
3TOM BhIpaxkeHUH. Hanpumep, npu BBoze BbipaxkeHus (())() mporpaMma J0JIKHA COOOLIUTH O
MPaBUIILHOCTH PACCTAHOBKHU CKOOOK, a IIpH BBOJIe BhIpakeHUs ((()) — 0 HeNpaBUIbHOCTH.
[Tpumeuanue: cOanaHCHPOBAHHON CKOOOYHOM 3alMChI0 HAa3bIBAETCS] CHMBOJILHOE BBIPDAKEHUE, B
KOTOPOM KayKI0H OTKpBIBAIOIIEH CKOOKE COOTBETCTBYET 3aKphIBAIOIasi CKOOKa MpaBee U
HA000POT, KaX10# 3aKpbIBaroIeil CKOOKE COOTBETCTBYET OTKpPbIBAIOILasi CKOOKaA JIeBee.
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13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

CreHepupoBaTb 20 cnyvarHbIX LENbIX YACEN B Ananas3oHe oT -5 A0 4, 3anmcaTb UX B SHENKM
mMaccuBa. [locuntaTb CKOMbKO CPEAM HUX MONOXUTENbHBIX, OTpULATENbHBIX N HYNEBbIX
3HavyeHun. BbiBeCcTn Ha aKpaH aneMeHTbl MaccuBa U NOCYMTaHHbIE KONMYecTBa.

[laHa nocneoBaTenbHOCTh HATYPaJIbHBIX YMCEN, OTpaHUYEHHAsl BBOJIOM HyJIsl. BbiBecTH Ha
KOJIMYECTBO MPOCTHIX YWIEHOB 3TOH MOCIEI0BATEIbHOCTH

JlaHo HaTypaJlbHOE YHCIIO N, a 3aTEM MOCIEA0BATEIIBHOCTh HATYPAJIBHBIX YUCEN, OTPAHUYEHHAs
BBOJIOM HYJisl. BbIBECTH Ha 3KpaH MPOU3BEACHUE JBY3HAUHbIX AJIEMEHTOB 3TON
II0CJIEZI0BATENBHOCTH, KOTOPBIE JIENATCA Ha N.

B onHomepHOM MaccuBe XpaHUTCS HHPOpMALIHS O KOTUYECTBE OCAIKOB, BHIABIINX 32 KaXIbIi
JIeHb ceHTAOps. OnpenenuTh: a) B KaKhe JTHU OCaIKOB HE ObLI0; 0) JHH, KOTJa KOJIHMYECTBO
0CaJIKOB IIPEBBICUIIO CpEJHEE 3HAUEHHE; B) 00IIee KOJINYECTBO OCAKOB 38 MECSIL.

B onHomepHOM MaccuBe XpaHUTCS HH(OpMaIIHs 0 KOMMYHAJIbHBIX TUIaTeXax Kaxa0i u3 ceMeit
20-KBapTUPHOTO J0Ma 3a Mecsil. OnpenenuTh: a) 00yl CyMMy TUIaTeXe; 0) Homepa
KBapTHUP, KOTOPBIE HE OIIATUIM KOMMYHAJIbHBIE YCIYTH; B) HOMEpa KBAapTUD, TIATEKU
KOTOPBIX MPEBBICUIIN 33JaHHOE 3HAaYECHUE.

BriBecTH Ha 3kpaH MaTpuly 5x4, 3JeMeHTaMu KOTOPOM SBJISIOTCS LiEJble ClTydaliHble Yhclia U3
unTepBana [30,70]. Onpeaenuts HOMEp MUHUMAJIBHOTO 3JIEMEHTA B Ka)KJIOM YETHOM CTOJIOLE U
HOMEp MaKCUMAJIBHOT'O 3JIEMEHTA B Ka)KJIOM HEYETHOM CTOJIOLIE.

. HaliTn mostoxuTenbHble 371€MEHTBI TVIABHOW JUArOHaIu KBAaPaTHOW MaTPULIBL..
[TpeobpazoBath Tpu BBEACHHBIE CTPOKH, YTOOKI MTOCIIE KaXA0H HUQPHI cea0BaT CUMBOJ _!_
H3MeHuTh BBECHHYIO CTPOKY HU(DP, pa3MecTUB cHavana U pbl 3aHUMAIONINE HEUETHbIE
MECTa, TOTOM YETHBIE.

BriBecTu Ha 5kpaH Tabnuiy ymMmHOKeHuUs (0T 1 710 9).

CEBEPO-KABKA3CKAA I'OCYJAPCTBEHHASA AKAJIEMUSA

Kadenpa O6uieit naHbOpMaTUKU

20 —20 y4eOHBII T0/1

DK3aMeHaIMOHHEIN OmneT Ne 1

o aucuuIuinee: [Iporpammuposanue Ha SABY

JUTst oOyuarommuxcs HarpayieHus moaroroBku 09.03.04 - [IporpaMMHasi HH)KEHEpUS

[TonsiTue anroputma u nporpammbl. CriocoObl 3aMKUCH aITOPUTMOB.
. OnHomepHble MaccuBbl. [IOHATHS: MacCUB, CTPYKTYpbl JTAHHBIX, OJJHOMEPHBI,

nByMepHbIN MaccuB. O0bsBienue. [Ipumep onucanusi OJHOMEPHOTO MacCHBa.

3amaua: 3agan ogHomepHblid MaccuB A[l..20]. Haiitu cyMMy MakcUMalabHOTO U

MHWHHUMAJIBHOT'O 3JIEMECHTOB.

3aB. kadenpoii OnpkaHoBa JIL.M.
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KonTposabnas padora
no aucnuiuinee [IporpammupoBanue Ha SABY

Bapnanr 1

1. OcHOBHBIE RJIEMEHTHI IPOrPaMMHUPOBAHUS
2. IlporpamMMHBI€ CpeCTBA

3. 3aganune Ne 1

CocraBuTh OJIOK-CXEMy M MPOTpaMMy JUIsl BBIYUCICHUS 3Ha4YeHUs] PyHKIUU 1o Gopmye (Bce
MepeMEHHbIE IPUHUMAIOT IeHCTBUTEIbHBIC 3HAYCHUS)

Z:

Bapuanr 2

1. TpeGoBanus, MpeabsABIsEMbIC K TPOrpaMMe

2. Hucxopasuiee npoeKTUpOBaHue

3. 3aganue Ne 2

BrraucianTh KOJIMUECTBO U CyMMY OTPHIIATEIbHBIX 2JIEMEHTOB MaccuBa X(5,4).

Bapuanr 3

1. Amanu3 wu MMPOCKTUPOBAHUEC — pa3pa60TKa KOMIUICKCa aJITOPpUTMOB. KO,[[I/IpOBaHI/Ie u
KOMITUJIAII M. TGCTI/IpOBaHI/IC H OoTJIaaKa.

2. Bocxopsiiee npoeKTHpOBaHNE
3. 3amanne Ne 3
B nenouncnennom maccuse A (30) HATH HAMMEHBIITNI U3 DJIEMEHTOB ¢ HEYETHBIMA HOMEPAMH.

Bapuant 4

1. Ha3nauenue anropurMudeckoro s3bika Python.
2. OyHKUMOHAIBHOE IPOrPaMMHUPOBAHNE

3. 3aganune Ne 4

Haittu npousBeneHre 3J1EMEHTOB MacCuBa , UHAEKCHI KOTOPBIX KPaTHBI 3.

Bapuanr 5

1. S3b1k mporpammupoBanus Python
2. IlepeMeHHBIE TUTIBI TAHHBIX.

3. 3amanue Ne 5

CocraBuTh nporpammy u OJOK-CXeMy ISl BEIYUCICHUS 3HaYeHni QyHKmn F(x)=2 sin2x+1, rae x
M3MEHsETCsl Ha oTpeske [a,b] ¢ marom h.

Bapuant 6

1. Urpa B nuiianupoBaHue

2. Xaxkep. 3ammTa uHbopmanuu. MabopManmonHas 6e30macHoOCTh. biok-cxema.

3. 3aganue Ne 6

CocTtaBUTh 0JIOK-CXEMY U IPOTPAMMY ISl BEIYUCIICHUSI 3HAYSHUSI MHOTOYJICHA B Touke x=0.5.
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Bapuant 7

1. IImaHnpoBaHue UTEpanni
2. Jloruka B uHpOpMaTUKe.
3. 3ananue Ne 7

PazpaOoraiiTe npuioxeHue Ui onpeeaeHus o0mell CTOMMOCTH MOKYIIKU (B pyOssX U joJuiapax).
Ha3Banue mnpomyKTOB BBIOMPAIOTCS W3 CIHCKA, IEHBI, KOJIWYECTBO, KypC JAoJlapa BBOJHT
M10JIb30BATEb.

Bapuanrt 8
1. Opranuzanus nporpaMm pa3BeTBIISIOEHCS CTPYKTYPBHI.
2. XapaKTepUCTUKH IKCIIEPTHON CUCTEMBI.

3. 3amanue Ne 8
Brenure uncno ot 1 1o 7. HaneuaTaiiTe COOTBETCTBYIONIUI HOMEPY LIBET U3 IIBETOB PATyTH.

TecTOBbBIE BOIIPOCHI U 3aJaHUA
o gucuuiuinee IIporpamMmmuposanue Ha JABY

1. 3wk mporpamMupoBanus Python nogxoaut mist pa3paboTku:
a. KomnbroTepHbIX 1 MOOMIIBHBIX MPUIIOKEHUH
b. AHaJuTHKa U MalIMHHOE O0yUYeHUE
c. HUrp
d. Hwuero u3 sroro.

®opmupyemas komnereHuus [1K-2

2. Hazoswute Tun anropurMa:

PaszBerBasromnuiics
JInHnenHbII
I[uknmueckuii
CMemaHHbIH

—

®opmupyemas kommnerennus [1K-2

3. Tun anropurma
gl
J
—

®opmupyemasi komnereHuus [1K-2
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4. HazoBuTe TUII aIrOpUTMa:

Q
oS
=

a. PaspertBisroniuiics
b. JInHEHHBIH

c. CwmenraHHbIA

d. [ukmuueckuit

®opmupyemast komnerenus 11K-3

5. IlepemeHHas XpaHUT B cebe

a. HNma

b. 3Hauenue

c. Tun

d. JlmuHy cBOEro 3HaYeHUus

®opmupyemas komnerenus [1K-3

6. int o003Hayaer TUI JaHHBIX ?

®opmupyemast komnereHuus [1K-2

7. BriOepute npaBUIBHYIO 3aITUCh OTIEpaTOpa MPUCBANBAHUS:

a. 10=x

B. v=17,8

c. a=5

d a==b+x

®opmupyemasi komnereHuus [1K-2

8. YKaxuTe oreparop BBoJa:

a. input()
b. print()
c. int()
d. random()
9. ¥V mepemeHHo# Tuma bool BO3MOXHBIX 3HAYCHU N

®opmupyemas komnerenuus [1K-3

10. YkaxuTe orepaTop, KOTOPBIM 34€Ch UCIIOIb3YETCS
Ifn <100:
B=N+A
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a 0 T o

VYcnoBHbIIM onepaTop
OnepaTop mpucBauBaHUs
Omneparop cinoxeHus
OmnepaTop yMHOKEHUS

®opmupyemas komrnereHus [K-3

11. Yto JIydmie UCIoJib30BaThb AJId MHOKCCTBECHHOI'O BCTBIICHHS?

a0 T o

if — elif —else
Muoro if

if — else — elif
while

®opmupyemasi komnereHuus [1K-2

12. Omnepatop 1ukia B si3eike Python:

a 0 T w

while
for

if
print

®opmupyemasi komnereHuus [1K-2

13. WUtepanus UKiIa NpOU30MAET

pas (I/ITepaHI/IH — CAMHHUYHOC BBIITOJIHCHHUC TCJIa

[IUKJIA)
TOTAL= 100
1=0
WHILE 1 <0:

N = INT(INPUT()) TOTAL =
TOTAL—NI=1+1

IPRINT(—OCTAHOCBH, TOTAL)

dopmunpyemasn komneteHuma MNK-3

14. Omneparop break Hy>xeH s

dopmunpyemasn komneteHuma MNK-3

15. I'ie HaxoATCs MapaMeTphl, a I/ie apryMeHThl QyHKIUN?
[TapameTps! Uy TCS IPH OOBSIBICHUH (DYHKIMH, apTyMEHTHI TP BBI30BE
ApryMeHTHI UIITYTCS MIPU 00BABICHUN (PYHKLUH, TApaMETPHI IPU BHI30BE

o 0 T o

3TO0 OJTHO U TO XKe!

VY yHKIIMM €CTh TOJIBKO apaMeTPhl
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dopmunpyeman komneteHuma MK-2

16. dynkmus len() Bo3Bpammaer

dopmunpyemasn komneteHuma MNK-2

17. YtoObI 106aBUTH MOJYJIb B IPOrpaMMy HCIOIb3YIOT
a. import math

b. import math()
c. import (math)
d. import.math

dopmupyemasn komneteHums MNK-3

18. Python moxeT paboTaTh Ha ONIEPAIITMIOHHONW CHCTEME. ..
a. Windows
b. Linux
c. macOS
d. Hwuuero u3 3toro

dopmupyemasn komneTteHumsa MNK-3

19. Ot yero A3bIK IporpaMMupoBanus HazbiBaeTcs «lIuton»?
a. Buects 3men
b. B uects TB-moy
c. B uectp urps
d. B uects Omona

dopmunpyeman komneteHuma MK-2
20. Cozparensb s3bIKa IporpaMmMupoBanus Python
a. I'upo Ban Poccym
b. sBun Ilarrepcon
c. OpsuH [Jonansn Kuyt
d. Jxeitmc Aptyp I'ociuHr

dopmunpyeman komneteHuma MK-2

21. a=345. Komanna print(a//100)BsiBeieT 3HaUCHHUE

dopmunpyemasn komneteHuma MNK-3

22. BpiOepute IMKINYECKUN aITOPUTM
a. k=0
WHILE K < 10:



PRINT (—IIPUBETI)

K+=1
a = int(input())
b = int(input())
¢ = int(input())
s =atb+c
print(c)
a=int(input())
ifa>0:

PRINT(A)
ELSE:

PRINT(A)

DOOPMUPYEMA I KOMITETEHIIMA TTK-3

23. IIpaBuibHO 3amucaH BBOJI YHCIIA C KJIIABUATYPBI B CTPOKE 10T HOMEPOM

v wN

A =1INT(INPUT))
B=INPUT(INT())
C=INT(INPUT())
S=A+B+C
PRINT(S)

© oo T oW

D A~ W N =

dopmunpyeman komneteHuma MNK-2

24. OmmOKa AoIyIIieHa B CTPOKE IO HOMEPOM

1. A=
INT(INPUT())
2. TF A>0:
3. PRINT(A):
4. ELSE
5. PRINT(A)
a. 1
b. 2
c. 5
d. 4

dopmunpyeman komneteHuma MK-2
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25. 3HayeHue «else»?

a. Tak kak
b. Hnaue
c. Ecmm

d. Iloromy uro
dopmunpyemasn komneteHuma MNK-3
26. lIporpamma Hanwmmer ciaoBo «Iloka» pa3
K=0
WHILE K<10:

PRINT(«ITPUBET»)
K+=1

dopmupyemas komneteHuma MNK-3

27. Umeetcs koptex Buga T = (4, 2, 3). Kakas u3 onepanuii mpuBeAeT K TOMY, 9To uMs T Oyaer
cchlIathes Ha Koptex (1, 2, 3)?

a. T[0]=1

b. T=(1)+T[1:]
c. T=(1,)+T[Ll:]
d. T.startswith(1)

dopmunpyeman komneteHuma MNK-2

28. Bcrpoennas ¢yukmus enumerate() B Python ucons3yercs 11t oqHOBpEMEHHOTO
10 CaMUM 3JIEMCHTaAM U UX UHACKCAaM.

dopmunpyemasn komneteHuma MNK-2

29. Heo6xoauMo coOpath U BHIBECTH BCE YHHKAIBHBIE CJIOBA 3 CTPOKU PEKIAMHOTO TEKCTA.
Kakoii u3 nmepeuncieHHbIX TUNOB NaHHBIX Python mogxoaut myunie Bcero?

KopTex (tuple)

criucok (list)

MHOXECTBO (set)

cioBaps (dict)

a o oo

dopmunpyemasn komneteHuma MNK-3

30. B aitmax __init_py cnuckum __all_ ucmome3yroTcs UIs  ONpeneNeHusi, uTo

, KOTJla KaTaJor UMIIOPTUPYETCsl ¢ TIOMOIIBI0 (POPMBI OIeparopa
from*. Jlms NEpEeMEHHBIX WX HMEHa HAYMHAIOTCI C OJWHOYHOTO
M0TYE€PKUBAHMS.

dopmmpyemasn komneteHuma MNK-2
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Ilepedensb 1adbOpPaTOPHBIX PadoOT
no qucuuiuinee [IporpammupoBanue Ha SIBY

JlabopaTopuas padora Nel «3nakomcTBo ¢ Python»

Leab padoThl: MO3HAKOMUTECS cO cpenoil pazpaboTku Python. U3y4unth OCHOBHBIE TUIIBI JaHHBIX,
KOMaH/Ibl BBO/Ia ¥ BBIBOJIA IaHHBIX.

IMocTranoBka 3agaun

VYcranosuts Python https:// www.python.org/ftp/python/3.8.5/python-3.8.5.exe

Hanwucate nporpamMy, KoTopas 3ampaiiiBaia Obl y nonb3oBateins: Mms, @amunus, Bospact, Mecto
KHUTENbCTBA - (ammus, ums ( "Bamm pamummms, nms?") - Bo3pact ("Ckoabpko Bam ner?") - mecto
xutenbcTBa ("T'ne BoI sxuBete?") Ilocne 3Toro BeBoaMia Okl Tpu cTpoku: "Bamu damunus, nms"
"Bam Bozpact" "Bsl xuBeTe B

JlabGoparopHas padora Ne2: «J/IuHeiiHbIe MPOrpamMMbI»

ean padoThi:

Jlatb oOydaromuMcsi NMPAaKTUYECKUH HABBIK B IOATOTOBKE IMPOCTOM MporpaMMbl U B 3alUCH
MaTeMaTHYECKUX BBIPAKEHUN Ha sI3bIKe MporpammupoBanus Python.

ITocTanoBka 3agaun

Hanumure nporpammy uis pacdera mo 3agaHHbiM (opmynam. IlpenBapuTensHO MOArOTOBBTE
TECTOBBIE MPUMEPHI C TOMOIIBIO KAJIbKYJISTOPa WU AJIEKTPpOHHOM Taliuis! Excel.

JlaGopaTopHas padora Ne3: «Pa3BeTBiIsAI0IIHECS BHIYNCINTEIbHbIE TPOLECCHD,

ean paGoThI:

Jlatb 00y4aromuMes MpakTHUECKU HaBBIK B MCIIOJIb30BAHUHU YCIOBHBIX OMEPaTOPOB BETBJICHUS HA
a3bIKe porpamMmmupoBanus Python. PaGora cocTouT U3 aByx 3aiaHuii.

Crnemyromnuii MaTepuan mpeCTaBlIeH B BUAC OPOPMIICHHOH J1a00OPaTOpPHO padOTHI.

3ananme 1

ITocTraHoBKa 3a1a4H

Hanucate mporpamMmy, KoTopas IO BBEIEHHOMY 3HAQUEHHIO apryMEHTa BBIYHCISET 3HAuYEHUE
¢byHkuy, 3aqaHHoN B Buje rpaduka. [lapamerpsl, HeoOXoaUMBbIE ISl pEeIICHUS 3aJaHUs CleIyeT
MOJIy4UTh U3 rpaduka U OMpeeTuTh B IporpamMmme.

3aganue 2

ITocTanoBka 3agaun

Hanwucars nporpamMmy, KoTopasi onpenenisieT, NomajaeT M TOYKa C 3aJlaHHbIMU KOOpPJIMHATaMH B
3alITPUXOBAHHYIO 00JIacTh. TOYKM HA TpaHUIlE MpHHAAISKAT obmactu. HeoOxommmble mapamMeTpsl
MOJIyYUTh W3 PUCYHKA. Pe3ynbTar paboThl mporpamMmbl BBIBECTH B BHUJE TEKCTOBOI'O COOOIICHHUS:
Ilonmagaer, He momagaer.

JlabGopaTopnas padora Ne4: «Opranu3anusi HHKJIOBY.

eab padoThi:

Jlath 00y4aromumcst MpaKTUYECKU HAaBBIK B UCIIOJIb30BAHUN 0A30BBIX KOHCTPYKLUIH CTPYKTYpHOTO
MIPOrPaMMHUPOBAHMSI - OTIEPATOPOB MHKJIA. PaboTa cocTaBiieHa U3 TPEX 3aaHUN.

3ananue 1

ITocTraHoBKa 3aJa4H

BeIurcnuTh ¥ BEIBECTH HA DKpaH B BUE TAOMUILI 3HAYCHHS (DYHKIIMH, 33JaHHON rpaduuecku (cM.
nabopaTtopHas pabora Ne 2, 3amanue 1), Ha uHTEpBasie OT XHa4 10 XKOH ¢ maroM dx. MHTepBan u
mar 3aJaTh TakuM oO0Opa3oM, 4YTOObI MPOBEPUTH BCE BETBU IMporpaMmbl. Tabmuily cHaOAUTH
3aroJIOBKOM M IIANKOM.

3aganmue 2

ITocTaHoBKAa 3aga4n

I[.HSI ACCATU BBICTPCIIOB, KOOPAWHATBI KOTOPBIX 3a4al0TCA T'CHEPATOPOM CJIy‘-IﬁfIHBIX YHUCCJI, BHIBECTHU
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TEKCTOBBIC COOOIICHHS O TTOTIaJaHNK B MUIIICHB (CM. JabopaTtopHas padora Ne 2, 3ananue 2).
3amanmne 3

IMocTanoBka 3agaun

BorluncnuTh W BBIBECTM Ha JKpaH B BHJIE TAaOMUIBI 3HAUYEHHA (YHKIIMM WHTETPAIBHOTO CHUHYCA,
3aJJaHHOM C MOMOIIBIO0 CTENIEHHOTO psifa, HA HHTEPBAIC OT XHad 10 XKOH ¢ IaromM dx ¢ TOYHOCTHIO
€ — DIICHJIOH.

Tabnuiy cHaGaANUTH 3arooBKOM U mankoi. Kaxaas ctpoka TaGnuibl JOHKHA COJepkKaTh 3HaUCHHE
apryMeHTa, 3HaueHue (YHKIIUU U KOJTUYECTBO MPOCYMMHUPOBAHHBIX YWICHOB PSa.

JlaGoparopHas padora NeS5: «OmHOMepHbIe MACCUBbI»

Leas paGoThI:

Jate oOydaromuMcsi MPAKTUYCCKUH HABBIK B HAMMCAHWHM TPOrpaMM OOpaOOTKH OJTHOMEPHBIX
MacCHBOB: MIOMCK MAaKCUMyMOB 1 MUHUMYMOB, COPTHPOBKA.

3ameuanue: JIns opraHuzanuu MaccuBOB B Python MoryT mcnonb3oBaThcs pa3Hble BapHAHTHI,
HampuMep, CHHCKU WIH PEIICHHs], MpeajiaraéMble B MOAYJSAX array, numpy, B 3TuX pemeHusx
MOTYT OBITH TOTOBBIC METOJBI M (DYHKIIHH, yIPOIIAIIINE MPOrpaMMHUpPOBAHUE, HAPUMEDP ITOUCK
MakCMMyMa, MHUHHUMyMa WM COpPTHUPOBKa. B 3TOM pyKOBOJACTBE mpemiaraeTcsi HCHOIb30BaTh
JITOPUTMBI TOUCKA PEIIeHUH 0e3 UCIOIb30BaHUs TOTOBBIX METOZOB U (PYHKIIUH.

IlocTanoBka 3a1auun

ChopmupoBaTh OJHOMEPHBIM CHUCOK, COCTOSIIIMNA M3 N BEIIECTBEHHBIX YHCEN, MOJTYYEHHBIX
reHepaTopoM chydailHeix uwcen. KommuecTBo d3nmeMeHTOB crucka (N) 3ampammBaeTcs Y
nosib30Baresi, Ho He npesbiaet 30. uana3on 3HaueHuit 3neMeHToB oT -5.0 10 5.0. BeruncauTs:

1. IlepBbIii 1 BTOPOIl MaKCUMaJIbHbIE TTO0 MOYJIIO 3JIEMEHTHI CITHUCKA.

2. CyMMy 37IEMEHTOB, MOYJIb KOTOPBIX MEHBIIIE €TUHUIIBI.

3. Bce a1eMeHTBI, MOJTyJTh KOTOPBIX MPEBHIMAeT Amax OOHYJIUTb.

3. OTcopTHpOBaTh CIHMCOK, COXpPaHsis MOPSAJOK HEHYJIEBBIX AJIEMEHTOB. PaBHBIE HYJIO 3JIEMEHTHI
pa3MecTUTh B KOHIIE CITUCKA.

JlabopaTopHas padora Ne6: «/[ByMepHbIe MacCUBBI M QYHKIMH»

Leas paGoThI:

Hatp oOydaromuMcsi MPaKTUYSCKUH HABBIK B HANMCAHUHM MPOrpaMM OOpabOTKH ABYMEPHBIX
MacCHBOB C HUCIIOJIb30BaHUEM (DYHKLIUH.

ITocTanoBka 3agaun

JlaH AByMepHBIN MAacCCUB BEILIECTBEHHBIX YHCEIL.

1. UaummupoBaTh 3JIEMEHTHI CITy4ailHBIMH unciiaMu B Auana3one (-10 -: 10).

2. Beruncnute cpeanee u aucnepcuio (D) Mo BceM 3ieMeHTaM MacCHBa.

3. 3amMeHuTh, HA CpeJHEee 3HAYEHME, T€ AJIEMEHTbl MAacCHBAa, OTKJIOHEHUE KOTOPBIX OT CPEAHEro

MPEBBIIAET G, e c=+vD .
4. IlyHKTBI 3a1aHUS OPOPMHUTH B BHJIE (DYHKIIMH.

IIpakTnyeckue padoThHI
no qucuuiuinee [Iporpammuposanue Ha SIBY

IIpakTnyeckas padora: «/IuHeiiHbIC MPOrPaMMBbD)

ean paGoThI:

Jate oOydaroumuMcs NPaKTHYECKUH HaBBIK B TOATOTOBKE IMPOCTON MpOrpaMMbl U B 3alUCH

MaTeMaTHYeCKUX BbIPAXKEHUH Ha s3bIKe porpamMmmupoBanus Python.

ITocranoBKa 3a1a4u

Hamumumre anroputm mnporpamMmsl JUisi pacuera 1o 3amaHHbiM  (Gopmynam. [IpeaBapurensHO
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MOATrOTOBBTC TCCTOBLIC IIPUMCEPHI C ITIOMOIIBIO KAJIBKYJIATOPA UJIH 3J'IeKTp0HH0171 TaGJ’II/II_IBI Excel.

IIpakTnueckas padora: «Pa3BeTBisil0IIHecs BBIYHCIUTEIbHbIE TPOLECCHD,

ean padoThi:

Jlath 00y4aromuMest TpakTHUECKU HaBBIK B MCIIOJIb30BAHUN YCIOBHBIX OMEPATOPOB BETBICHUS HA
s3b1Ke porpammupoBanus Python. Pabora cocTouT U3 nByx 3aiaHuii.

Crnenyromuii MaTepurai IpeICTaBlIeH B BUIe 0POpMIIEHHOH JIabopaTOpHOU pabOTHI.

3ananme 1

IlocTanoBka 3agaun

Hanumwure anroputM mporpaMMbl, KOTOpasi MO BBEIECHHOMY 3HAUEHHUIO apryMEHTa BBIYHMCIISAET
3HaueHue (PyHKIIMU, 3a1aHHOi B Buje rpaduka. [lapamerpsl, HEOOXOAUMBIE ISl PEIICHUS 3aJaHHs
CIIe/yeT MOJMYYHUTh U3 TpaduKa U ONPENIEIUTh B IIPOTPAMME.

3ananue 2

ITocTaHoBKa 3agaun

Hanucate mporpammy, KoTopasi OompezenseT, Monagaet Jid ToYKa ¢ 3aJaHHBIMU KOOPAWHATAMH B
3alITPUXOBaHHYIO 00sacTh. TOUKM Ha rpaHuLe MpHUHAIekaT obnactu. HeoOxoaumMble mapameTpbl
MOJIyYUTh U3 PHUCYHKa. Pe3ynbraT paboThl MporpamMMbl BBIBECTH B BUJE TEKCTOBOTO COOOIICHHUS:
Ilonamaer, He momagaer.

JlaGoparopHas padora: «Opranu3zanus HUKJI0OB.

Lean paGoThI:

Jlath 00y4aromumMcst MPaKTUYECKU HABBIK B UCTIOJIB30BAHUN 0a30BBIX KOHCTPYKIUH CTPYKTYpHOTO
MIpOTrpaMMHUPOBAHUS - OTIEpaTOpoB HKKIa. PaboTa cocraBieHa u3 Tpex 3agaHuil.

3aganmue 1

ITocTanoBka 3agauu

BrraucinuThk ¥ BBIBECTH Ha DKpaH B BUJIE TaOIUIIBI 3HAYCHHS (YHKIHUH, 33JaHHON rpadudecku (cM.
naboparopHast pabota Ne 2, 3aganue 1), Ha uHTEepBane OoT XHay A0 XKoH ¢ maroM dx. MuTepBan u
miar 3ajgath TakdM 00pa3oM, 4TOObI TPOBEPUTH BCE BETBU NpOTrpamMMbl. Tabnuiy cHaOIuTh
3aroJIOBKOM M IIAITKOi.

3apanue 2

ITocTanoBka 3agauu

JI71s1 mecATH BBICTPEIIOB, KOOPAWHATHI KOTOPBIX 3aal0TCs FTEHEPATOPOM CIyYaHBIX YHCEIl, BRIBECTH
TEKCTOBBIE COOOIIIEHUS O MOMaJaHu1 B MUIIIEHb (CcM. TaboparopHas pabota Ne 2, 3ananue 2).
3apanue 3

IlocTanoBka 3agaun

BeruncnuTh ¥ BBIBECTM HA DKpaH B BHJIE TaONMUIBI 3HAUYCHUS (YHKIIMM WHTETPAIBHOTO CHHYCA,
3aJIaHHOM C TMIOMOIIBIO CTETIEHHOTO PAJia, Ha UHTEpBaJie OT XHay 0 XKOH ¢ marom dx ¢ TOYHOCThIO
€ — DIICHJIOH.

Tabnuiy cHaGAUTH 3arooBKOM U mankoi. Kaxxaas ctpoka TaGnuiibl JOHKHA COJepKAaTh 3HAUCHHE
apryMeHTa, 3HaueHHe (yHKIIMH U KOJTMYECTBO MPOCYMMHPOBAHHBIX YWICHOB PAA.

IMpakTHyeckas padora: «OgHOMEepPHbIE MACCUBBD)

Lean paGoThI:

Jlatb oOydarolmuMcsi MpPaKTUYECKUH HaBBIK B HANMCAHUM IpOrpaMMm 0OpabOTKH OJHOMEPHBIX
MacCHBOB: MIOMCK MAaKCUMyMOB 1 MUHUMYMOB, COPTHPOBKA.

3ameuanue: JIns opraHuzanuu MaccuBOB B Python MoryT mcmonb3oBaThes pa3Hble BapHAHTHI,
HalpuMep, CIUCKU WM pelIeHus, NpeularaeMble B MOAYJSAX array, numpy, B 3Tux pemenusx
MOTYT OBITb FOTOBbIE METOJbI U (PYHKLIMH, yHPOIIAIOIIKME NPOrpaMMUpPOBAaHUE, HAPUMEDP IMOUCK
MakCUMyMa, MUHHMyMa WJIA COpPTUpOBKa. B 3TOM pyKOBOJCTBE Npeajiaraercsi HCIOIb30BATh
JITOPUTMBI TOUCKA PeIIeHnH 0e3 UCIIONb30BaHUs TOTOBBIX METOZOB U (PYHKIIUH.

ITocranoBKa 3a1aumn

ChopmupoBaTh OJHOMEPHBIH CIUCOK, COCTOSIIMNA M3 N BEIIECTBEHHBIX YHCEN, MOTYYEHHBIX
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reHepaTopoM ciydaiHbIx uucen. KomuuectBo aneMeHtoB chucka (N) 3anpammBaercs y
10JIb30Bares, Ho He npespimaeT 30. lnana3zoH 3HaueHui 21eMeHTOB oT -5.0 10 5.0. BeruncaunTs:

1. IlepBelii 1 BTOPOI MaKCUMaJIbHBIE 10 MOJTYJIIO AJIEMEHTHI CITHUCKA.

2. CyMMy 2JI€MEHTOB, MOJYJIb KOTOPBIX MEHBIIE €IUHUILIBI.

3. Bce aieMeHTbI, MOy Ib KOTOPBIX MTPEBbILIAeT Amax OOHYIUTb.

3. OTcopTHpoBaTh CIMCOK, COXpaHss MOPSAJOK HEHYJIEBBIX AJIEMEHTOB. PaBHBbIE HYJIO 3JIEMEHTHI
Pa3MECTUTh B KOHIIE CITUCKA.

IIpakTuyeckas padora: «/IBymepHble MacCUBBI H (PYyHKIHI

ean paGoThI:

Jate oOydaroumMmcs NPaKTHUYECKUH HaBbIK B HAMHMCAaHUM HPOrpaMM oOpabOTKH JABYMEPHBIX
MacCHBOB C UCIOJIb30BAaHUEM (PYHKLIUH.

ITocTanoBka 3a1a4n

JlaH IBYMEpHBI MacCHB BEIIECTBEHHBIX YHCEIL.

1. MHMmMupoBaTh 3J€MEHTHI CiTydaiiHbIMHU yuciamMu B auanazone (-10 -: 10).

2. Beiuncnute cpeanee u aucnepcuio (D) mo BceM 37eMeHTaM MacCHBa.

3. 3aMeHUTh, Ha CpeJHee 3HAYEHHE, T€ DJIEMEHThl MACCHBA, OTKIOHEHHE KOTOPBIX OT CPEIHEro

MPEBBIIAET G, TA€ 6 =D .
4. ITynkTsl 3a1aHus1 OPOPMHUTH B BUJIE PYHKUIHUHA.
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5. MeTognyeckue MaTepHaJbl, OIpEeaACJIAIIIUEC IIPOUECAYPbI OHCHUBAHUA
KOMIICTCHINUH

5.1 Kpurepun onieHUBaHUS Pe3yJIbTATOB OCBOECHHS TUCIUIIIMHBI HA JK3aMeHe:

- OLEHKa «3a4TeHO» BBICTABISAETCS OOydYaroIeMycsi, €Clid OH JEMOHCTPUPYET 3HaHUS
OCHOBHBIX TEOPETHUECKHUX TIOJIOKEHUST B 00JacTH  aNrOpUTMHU3AIMK W COBPEMEHHOIO
MIPOrpaMMHUPOBAHMSI, BKJIIOYAIONMIETO B CceOsl METOAbl MPOSKTUPOBAHMS, aHAIM3a WM CO3JaHUs
MPOTPAMMHBIX  MPOAYKTOB, OCHOBAaHHBIX Ha HCIOJIB30BAHUU CTPYKTYpHOH U  OOBEKTHO-
OPHUEHTUPOBAHHON METOJIOJIOTUU.

['oTOB M yMeeT COCTaBISTh MPOCThIE OJOK-CXEMBI aITOPUTMOB, PEIIAIONINX KOHKPETHYIO
3amaqy.

JleMOHCTpUpYyeT BIAJEHUE METOJaMU pealu3aliyd aJrOpUTMOB B BHUJE IPOTPaMM Ha
KOHKPETHOM SI3bIKE IPOrPaMMUPOBAHUS.

- OLICHKA «HE 3a4TE€HO», €CIIM 00y4Yarolniics, He 3HaeT OCHOBHBIE TEOPETUUYECKUE MOTOKEHUS
B 00JIaCTH aJrOPUTMU3ALKU U COBPEMEHHOTO MPOrpaMMHPOBAHUS, BKIIIOUYAIOLIETO B ce0sl METObI
MPOEKTUPOBAHUS, AaHAJIM3a U CO3[IaHHUsI TPOrPAMMHBIX ITPOJYKTOB, OCHOBAHHBIX HA MCIIOJIb30BaHUU
CTPYKTYPHOU M 0OBEKTHO-OPUEHTUPOBAHHON METOJI0JIOTHH.

He yMmeer um He TOTOB COCTaBISTh MPOCTbIE OJOK-CXEMbl QJITOPUTMOB, pELIAIONINX
KOHKPETHYIO 3a/a4y.

He Bmageer meromamu peaM3aln aarOpUTMOB B BHJE NPOTPaMM Ha KOHKPETHOM S3BIKE
MPOTrPaMMHPOBAHUS.

5.2 Kpurtepum onieHMBaHHUS TeCTUPOBAHUS
[Ipu TecTupoBaHuu Bce BepHbIE O0TBETHI OepyTcs 3a 100%.
90%-100% oTan4HO
70%-90% xopotio
50%-70% ymOBIETBOPUTEIHLHO
MeHee 50% HeyI0BIETBOPUTEIBHO

5.3 Kpurepun oneHnBaHus J1a00paTOPHBIX padoT
O1eHKa «3a4TeHO0» BBICTABISETCS O0yYaromemMycs, eciu JrabopaTtopHast paboTa BBIIIOJHEHA
IIPaBUIILHO U 00y4YaroLHiics OTBETUII Ha BCE BOIIPOCHI, IOCTABJICHHBIE IIPEIO1aBaTeIeM Ha 3alluTe.
OneHka «He 3a4YTEHO» BBICTABIsICTCS OOydarolemycsi, eciau JiaboparopHas pabora
BBINIOJIHEHA HE MPABUJIBHO WM OO0y4aroUIuiicsi He MPOSBUI IITyOOKHX TEOPETHUYECKUX 3HAHWUW NpU
3amuTe paboThl

5.4 Kpurepum oueHNBaHUS NPAKTHYECKUX padoT

Kputepun BbInoMHEHHsS oOT4YeTa Ha «OTAUYHO». [IpakThueckas paboTa BBINOJHEHA
HOJHOCTBIO, 0€3 MOrpeIHocTeil U 3aMedaHuii.

Kpurepun BBIIONHEHHS OTYETa Ha «HEyAOBIETBOpUTENbHO» I[lpakThueckas pabora
MIOJIHOCTBIO BBINOJHEHA.

Kpurepnun olieHKH IPUHATOrO OTYETa

* IPOrpaMMHBII KO/l HE ONITHMAJIEH;

* HCII0JIb30BaHbI IJ100AJIbHbBIE IEPEMEHHBIE;

* HE Ha BCE BOIIPOCHI OJIYUYEHbI BEPHBIE OTBETHI IPU 3aIIUTE PadoTHI;

Kputepuu 1omomHUTETBHBIX 0aJUIOB 32 TUYHOCTHBIE KaueCTBa

* paboTa BBIIIOJIHEHA BEPHO € NIEPBOI0 pa3a, Ha 3aHATUU IO PaclrCaHMIo;

* coOMI0/IeHNE PEKOMEH/1yEMOT0 CTUIISI TPOrPaMMHUPOBAHMS;

* HaJIM4Ke, OTCYTCTBUE WM HEMOJHOTA CMBICIIOBBIX KOMMEHTApPHUEB B IPOrPAMME.
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5.5 KpuTepuu onieHKH KOHTPOJIbHBIX 3aaHN (TeKYIIUii KOHTPOJIb):
- OIICHKAa «OTJHMYHO» BBICTABISICTCS OOyYarolmeMycs, €ClId JaHbl HCYEpIbIBAIONINE U
O6OCHOBaHHI)Ie OTBCTBI Ha BCC IMOCTABJICHHLIC BOIPOCHI, IMPAaBHUJIIBHO PCHICHBI IMPAKTUYCCKUC
3aJlaHusl, IPU OTBETaX BBIAEISUIOCH INIABHOE, BCE TEOPETUYECKHE TOJI0KEHUS YMENO YBSA3BIBAIHCH C
TpeOOBaHUSAMH PYKOBOJAIIUX JOKYMEHTOB, OTBETHl OBLIM YETKUMH M KpPAaTKUMH, a MBICIHU
U3JIarajluch B JIOTUYECKOW  IOCIEAOBAaTENbHOCTH, IOKAa3aHO YMEHHE  CaMOCTOSTEIbHO
aHAJIM3UPOBaTh (HAKThl, COOBITHS SBIEHUS, MPOLECCHl B HMX B3aUMOCBSI3U U JUAIEKTHUYECKOM
Pa3BUTHH.
- OIIGHKA «XOPOIIO» BBICTABIsETCS OOydJaromeMycs, €cld JaHbl IIOJHBIE, JOCTATOYHO
000CHOBaHHBIE OTBETHI HA MOCTABJICHHbBIE BOIIPOCHI, MPABUJIBHO PCIICHBI MPAKTHUYCCKHUE 3aaHUs,
IIpU OTBETAX HE BCEI/IA BBIIEISIOCH IJIaBHOE, OT/IEIbHBIE MOJIOKEHUSI HEJOCTATOYHO YBSI3bIBAJIUCH C
Tpe6OBaHI/ISIMI/I PYKOBOAAIINX JOKYMCHTOB, OTBETBI B OCHOBHOM ObLIN KpaTKuMH, HO HC BCCrha
YETKUMHU U II0 CYILECTBY;
- OIEHKa <«Y/AOBJIETBOPHUTEJbHO» BBHICTABISACTCS OOyYaloOlmeMycs, €cld JaHbl B OCHOBHOM
MpaBHUJIbHBIC OTBCTHI HAa BCC MMOCTABJICHHBIC BOIIPOCHI, HO oe3 IIOJI)KHOI;’I I‘.Hy6I/IHbI n OGOCHOBaHI/ISI; Ha
YTOUYHAIOIIHE BOIIPOCHI JAaHbI NPABUJIIBHBIC OTBETHI; IIPH OTBETAaX HE BBIACIIAIOCH I'NTABHOC; OTBCTHI
ObUIM MHOTOCIIOBHBIMU, HEUETKMMH M 0€3 [OJDKHOM JIOTHYECKOM TMOCIe0BaTeNbHOCTH; Ha
OTACIIBHBIC JOMMOJTHUTCIILHBIC BOIIPOCHI HE JAHBI ITOJIOKUTCIBHBIC OTBCTHI;
- OIICHKa «HEYJAOBJIETBOPHUTEIbHO» BBICTABIACTCA OOYydYaIOMIEMyCs, €CIU JaHbl HENMPaBUIIbHBIC
OTBETHl Ha OOJBIIMHCTBO BOIPOCOB; OOYYAlOUIMIICS MyTaeTcsi B ONpEeAENCHUSX U MOHATHIX; HE
BJIAJICET MPAKTUUYECKUMHU HABBIKAMH PELIEHUS 3a/1a4.

5.6. Kputepuu onieHUBaHUS Ka4eCTBA KOHTPOJIbHOM padoThl
— OIICHKA «3a4TeH0» BBICTABIIACTCS 00yYaroLIeMycsl, €CIi padoTa BBIIIOJIHEHA 6e3 OO0k, 1
o0ydJaroniemMycs yJaiuoch 3alllUTUTh KOHTPOJIbHYIO PadoTy 0€3 HaBOAIINX BOTIPOCOB;
— OILIGHKAa «He 3a4TeHO0» BBICTABIIAETCS Korja paboTa He BBIIOJIHEHA MO TPeOOBaHUSAM, WU
00y4YaroIuics He MOXKET 3alIUTUTh KOHTPOJIbHYIO paldoTy.
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