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1. IEJIb OCBOEHUA JUCHHUTTJTIMHBI

HGJIB OCBOCHUA TUCHUITIINHBI <<Hp0I‘paMMI/IpOBaHI/I€ Ha A3bIKC BBICOKOI'O YPOBHA» COCTOUT

B (opmupoBaHHHM Yy OOydarolUXCs TEOPETUYECKUX 3HAHWM B OO0JIACTH aJrOPUTMH3ALUU U
COBPEMEHHOTO MPOTrPAMMHUPOBAHMSI, BKIFOUYAIOMIETO B Ce0s METOIbI IPOCKTUPOBAHNS, aHATTN3a U
CO3/aHUSI POTPAMMHBIX POAYKTOB, OCHOBAHHBIX Ha HCIOJIb30BAHUU CTPYKTYPHOU U OOBEKTHO-
OpPUEHTHUPOBAHHOM METOAOJOTUM M MPAKTUYECKUX HABBIKOB COCTABJICHHS aJITOPUTMOB,
BOIUIOIICHHS UX Ha A3bIKE IporpaMMupoBanus Python, TecTupoBaHus U OTIaIKH aJrOPUTMOB/

[Ipu 3TOM 3@0auamu TUCUUIUIUHBI SBIISIFOTCS:

npuoOpeTreHne OOy4YaOIIMMHUCS 3HAHWKA  OCHOBHBIX TMPUHIIMIIOB  CTPYKTYPHOTO,
MOAYJIBHOTO, 00BEKTHO-OPUEHTUPOBAHHOTO IpOrpaMMUpPOBaHMS, MIPUHLUIIOB
COCTaBJICHUSA aJI'OPUTMOB, 0a30BbIX KOHCTPYKLIAU HA3Yy4aeMbIX SI3BIKOB
[IPOrpaMMHUPOBaHUs, ITANIOB PELIEHUS 3a/1a4 HA KOMIIBIOTEPE;

NPUMEHEHHE CHHTAKCHCa SA3bIKa MpOorpaMMHupoBanus Python s HamucaHusi mporpamm,
peaU3yIOIINX 3aJaHHbBIN alTOPUTM;

OBJIAJICHUEC OOYYAIOIIMMHCS METOJaMH TIOCTPOCHHUS OJIOK-CXEMBl QJITOPUTMOB H
HaBBIKAMU PeaTU3alMy aITOPUTMOB Ha KOHKPETHOM SI3bIKE ITPOTPaMMHUPOBaHHst/

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. JucuunnuHa «lIporpammupoBaHue Ha S3bIKE BBICOKOTO YpPOBHS» OTHOCUTCS K
JUCITUIUIMHAM TI0 BBIOOpPY dYacTH, (OPMUPYEMOH ydaCTHHKaMHU OOpa30BaTEIbHBIX OTHOIICHHMA
bnoka 1 Jlucuunnunsl (MOIYH), UMEET TECHYIO CBSI3b C APYTUMHU JUCHUILTHHAMH.

2.2. B Tabnune nmpuBeAeHbI MPeIIIeCTBYIONINE U MOCIeAYIONINe TUCIUILINHBI, HallpaBlIeHHbIC
Ha (OPMHUPOBAHNE KOMIIETCHIIMIA JUCIUIUINHBI B COOTBETCTBUU C MaTpHIlei komrereHiuii OI1.

IIpexmecTByouue 1 nocjaeayUue TUCHHUILINHBI,
HanpaBJIeHHbIE¢ Ha (JopMHUpOBaHHE KOMIIETEH LU

Ne
/ [IpenmecTByromuye TUCIUIIIUHBI [Tocnenyromme TUCIUTIITMHBI
n/m
1 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX Teopus A3bIKOB IPOrpaMMUPOBAHUS U
OCHOBBI POTPAMMHUPOBAHUS METO/IbI TPAHCISLNT
[IpakTuueckoe pemienue 3aga4 Ha 9 BM ba3sl maHHBIX
KomnelorepHas rpaduka u 1u3aiH




3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

[Inanupyemble pe3yiabTaThl OCBOeHHs oOpaszoBarenbHOM mporpammbl  (OIT)  —

KOMIICTCHIIM U o6yqa}oumxca OIIPECACIIAOTCA Tpe6OBaHI/I$IMI/I CTaHJapTa II0 HallpaBJICHUIO

MOJTOTOBKHU (CHEHMATBbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuliel komneTteHuuii OI1

No Homep/ HaumeHoBanme B pe3yabTare u3y4eHusi AMCUUINIMHBI
o/ HHJIEKC KOMIeTEeHI[HH o0y4Jaronuecsi 10JLKHbI:
KOMIIETEHIIMH (M1M ee 4ACTH)
1 2 3 4
ITK-2. Cniocob6eH 000CHOBATh [IK-2.1. Pa3zpabaTbiBaeT u yrpaBisieT
1. MPUHUMAEMBIC IPOCKTHBIC | MPOCKTaMH, U PEATU3YET UX C
pellIeHusl, OCYIIECTBISATh UCIIOJIb30BAaHUEM COBPEMEHHOTO
MMOCTAHOBKY U BBIIIOJIHEHUE | IIPOTPAMMHOI0 00ECIICUCHHMSI.
HKCIIEPUMEHTOB 110 [IK-2.5. IIpon3BoAUT aHAIU3 METOAOJIOTUU
MIPOBEPKE UX MIOCTaHOBKH BBIYHCITUTEIHLHBIX
KOPPEKTHOCTH U 9KCIIEPUMEHTOB IO MPOBEPKE UX
3P PEKTUBHOCTH 3¢ PEKTUBHOCTH
[TIK-2.6. PaboTaeTr ¢ COBpeMEHHBIMH
CUCTEeMaMH MTPOTrPAMMHUPOBAHUS U
POEKTUPOBAHHUSI
[1K-3 Criocoben [1K-3.3. Pa3zpabarbiBacT KOMITOHEHTBI

MCIIOJIb30BaTh HABBIKU
Pa3IMYHBIX TEXHOJIOTHIA
pa3paboTKu
MIPOrPaMMHOTO
obecneyeHus,
OTICPAITMOHHBIX CUCTEM,
CETEeBBIX TEXHOJIOTHUH,
CpE/ICTB pa3pabOTKu
MPOrPaMMHOTO
uHTepdeiica,
MIPUMEHEHUS S3bIKOB U
METOJI0B (pOpMaNIbHBIX
cnenuduKanui, cucteM
yIpaBieHus: 6azaMu
JTAHHBIX

MH(POPMALIMOHHBIX CUCTEM, BKIIIOYAs
MoJienu 0a3 JaHHBIX U MOJIETH pa3padOTKU
IpOrpaMMHBIX UHTEpdelicoB

[IK-3.5. Ilpumensier ctpareruu
IPOEKTUPOBAHUSA U KOHCTPYHUPOBAHUS
MIPOrPaMMHOTO MPOAYKTa, UCTIOIb3YSI
OCHOBBI MOZICJIMPOBAHNUS U aHAJIN3a
MIPOrPaMMHBIX CUCTEM

[1IK-3.6. Mcnonb3yeT COBpeMEHHBIE
TexHosioruu pazpadotku [1O (cTpykTypHOE,
00BEKTHO-OPUEHTHPOBAHHOE)




4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Bua yueOHoii padoThl Bcero yacos CemecTpnl
Ne 4
4acoB
1 2 3
AyIuTOpHAas KOHTAKTHAsA padoTa (Bcero) 108 108
B ToM uucne:
Jlexmuu (JI) 32 32
Jlaboparopusie paboTs (JIP) 32 32
[Tpaktueckue 3anstus (I13) 16 16
KonTakTHas BHeayauTopHasi pabora, B 2 2
TOM 4HCJIe
WH/IMBUYaIbHBIC U TPYIIIIOBbIC 2 2
KOHCYJIbTAI[H
CamocrosiTesibHasi padora 62 62
ooyuawmerocsi (CPO) (Bcero)
Paboma ¢ knudiCHbIMU U 971€KMPOHHBIMU 12 12
UCTOYHUKAMU
Iloocomoska k KOHMpPOALHOU pabome 12 12
Iloozomoeka k 1a60pamopHbiM 3aHAMUIM 12 12
Tloozomoeka Kk npakmu4eckum 3aHAMusM 10 10
Iloocomoska Kk meKywemy mecmosomy 8 8
KOHMPOJIO
Iloocomoska Kk npomeicymoyHomy 8 8
KOHMPOJIO
IIpomexyToun | Dx3ameH (D) 3 (36) 3 (36)
asi aTTecTalnus | B TOM YHcJe:
[Tpuem 5k3., gac. 0,5 0,5
Koncynprarnus, gac. 2 2
CPO, uac. 33,5 33,5
HUTOI'O: 4acoB 180 180
Obwas 3a4. e/l 5 5

TPYAOEMKOCTh




4.2. COAEP KAHHUE JUCHUIIJINHbI

4.2.1. Pa3nennl (TeMbl) IMCUMILIHHBI, BUAbI YUeOHOMH 1esITeJIbHOCTH H (POPMBI KOHTPOJIA

Ne Ne HaumenoBaHue pasjaesa Buabl yueOHo# 1esiTeJIbHOCTH, DopMbl
n/ | cemec (TeMbI) JUCHUNJIMHBI BKJIIOYasi CAMOCTOATEIbHYI0 TeKylei u
n Tpa padoTty o0y4armmxcs MPOMEKYTOY
(B yacax) HOM
J | JP | 1I3 CPO | Bcero | arrecranuu
1 2 3 4 5 6 7 8 9
1. 4 Moaynu B si3bIKe 4 2 2 8 16 KontponbHas
nporpammupoBanus Python pabora,
2. Kiaccer u OOIT. 4 2 2 8 16 nmaboparop
3. UckioueHus u 2 |2 |2 6 |12 HbIe paboTHI,
WHCTPYMEHTBI R
4, Peanuzarus anroputmMoB 2 4 2 8 16 TCCTOBBIN
00pabOTKH TAHHBIX HA KOHTPOJIb,
Python MpaKkThyiec
5. Benenue B 6ubnmoreky 6 6 2 8 22 Kue padoThI
NumPy
6. Manunynsiuu Hajg 6 6 2 8 22
JAHHBIMU C TIOMOIIIBIO
nakera Pandas
7. Busyanu3zanus ¢ nomompo | 4 6 2 8 20
oubmmotexu Matplotlib
8. DOnemMeHTHI TpaduKH B 4 4 2 8 18
Python
9 KonrtaktHasg 2 WHUBUIYaJIbH
BHEayIUTOpHAas paboTa bIe U
TpyNIOBBIE
KOHCYJIbTAITUU
10 ITpomexyTouHas 36 OK3aMeH
aTTecTaIus
Bcero uacoB B 4 cemecTpe: 32 | 32 |16 62 180
4.2.2. JIeKIIHOHHBII KypC
Ne HaumeHoBaHue HaumeHoBanue Conep:xanue jJeKIUN Bceero
n/ pasaeJa (TemMbl) TeMbI JIEKIUH 4acoB
n AUCIUTLIMHBI
1 2 3 4 5
Cemectp 4
1 | Moaynu B si3bIKe OcHoBBI Mopnynu ctangapTHOR 2
MPOrpaMMHUPOBAaHUS | IporpaMMupoBanus | 6ubanorexku. Coznanue MOIyJs,
Python MOJYJIEN HCIIOJIb30BAaHUE MOJLYJIEH,
SKBHBAJICHTHOCTh HHCTPYKITAH
import 1 from
[Taketsl MOy NEH OCHOBBI Onepanuu 2
UMIIOPTUPOBAHUS MTAKETOB.




Wuctpykuuu from u import muist
nakeTtoB. COKpBITHE JAHHBIX B
MOJTYJISIX

Kinaccer n OOIL. OCHOBBI [Tpunimner OOIT:
MIPOrpaMMHUPOBAHUSL | MHKAICYJIALNS, HACIEAOBaHUE U
KJ1aCCOB nosmmopdusm. [Touck
yHacJIeZJOBaHHBIX aTpUOyTOB
WNuctpyknus class. MeTonpl.
Coenuanusanus
YHACJIeIOBAHHBIX METOJIOB
[1Ta0moHbBI [IpocTpancTBa UMEH: OKOHUYAHUE
MPOCKTUPOBAHUS C ucropur. KOHCTpYyKTOpHI 1
KJIaccaMu BbIpakeHUs: init and sub.
OO01IKe MEeTO Bl eperpy3Ku
OTepaTopoB
HacnenoBanue, KOMIO3HIINS,
JIeJIETUPOBAHUE.
Uckirouenus u OOBeKTHI Wucrpykims try/except/else.

WHCTPYMEHTBI UCKJTIOUEHUH U Wucrpykuus try/finally.
0COOCHHOCTH UX Wucrpyxkims raise. Mckiarouenns
UCIIOJIb30BAHUS Ha OCHOBE KJIACCOB

Peanmuzanus ANTopuTMBI CopTHpoBKa MacCHBOB Ha

aJITOPUTMOB COPTHUPOBKH U Python. ITouck MUHUMATBHOTO,

00paboTKM JaHHBIX | MOWCKA JIEMEHTA HAa | MAKCUMaJIbHOTO 3JIEMEHTa

Ha Python Python MacCHBa, BBIYUCIICHUS CPETHETO

3HAYCHHSI.
Brenenue B Beenenue B L{enoe gucio B s3b1ke Python.
oubmmorexky NumPy | maccuBb MaccuBbl ¢ PUKCHPOBAaHHBIM

6ubamoreku NumPy

TUTIOM B si3bIke Python.
Wupexcarus maccuBa: TOCTYI K
OT/AENbHBIM dyieMeHTaM. Cpe3bl
MacCCHBOB: JIOCTYI K
noamaccuBaM. ClusiHHUE U
pa30ueHne MacCHUBOB.

Pabota ¢ maccuBaMu
OnOIMOTEKHU
NumPy:

O0630p YHHBEPCATIBHBIX
¢yskuuit oubmmorekn NumPy.
ArperupoBanue,
TPaHCIUPOBAHUE, CPABHEHHUS.
CopTupoBKa MacCCUBOB.
CTpyKTypHpOBaHHbIE MAaCCHUBbI
o6ubanoreku NumPy

Manunynsuuu Haj
JTAaHHBIMU C
MMOMOIIIBIO MTaKeTa
Pandas

OOBEKTHI
oubmmorexu Pandas.
Nupexcanusa u
BBIOOPKA JIAHHBIX

YcTaHOBKA U HCIIOIL30BAHUE
oubnmuorexku Pandas. O0bekT
Series ononmuoreku Pandas.
Oo0next DataFrame 0ubanoTexu
Pandas. O6nekT Index
oubnmnorexku Pandas.

Onepanuu Haj
JTAHHBIMH B
oubmuoreke Pandas.

YHuBepcallbHbIe (PYHKIIHH:
COXpaHCHHE UHJICKCA,
BBIPAaBHUBAHHUE WHJIEKCOB,
BBITIOJTHECHHE OTIEPAIIAN MEXKTY
oownexTamu DataFrame u Series.




O06paboTKa OTCYTCTBYOIINX
JAaHHBIX

00pabOTKH JaHHBIX Ha

No4

OKOHYaHHC UCTOPUH.

Busyanuzanus ¢ Wmmnopt matplotlib, | Mcnons3oBanue Matplotlib B 2
MIOMOIIBIO HACTpOWKa CIICHAPHU; B TCPMHUHAJIC
o6ubnnorexku uHTepdeiica o6omnouku [Python; B 61okHOTE
Matplotlib IPython
[Toctpoenue [Tpoctbie nuHEHHBIE TPAPUKH. 2
rpaMKoB B [Tpocthie quarpaMMer
o6ubnuorexe paccessHus: QyHKUIUH plot u
Matplotlib scatter. I'paduku IUIOTHOCTH U
KOHTYPHBIE TpapuKH.
['ucrorpammbl, pa30HeHUs 110
MHTEPBAJIAM M IJIOTHOCTb.
OnemeHThl rpaduku | DnemeHTsl rpaduku | [IpuHIMIIBI COOBITUIHHOTO 4
B Python B Python pOTpaMMHUpPOBaHUs. BHKETHI.
I'paduxa.
Bcero yacoB B 4 cemecTpe: 32
4.2.3. J1abopaTopHbIii NPAKTHKYM
Ne HaumenoBanue HanMeHoBaHHue Conep:xxanue Bcero
n/ pasaena (TemMbl) JadopaTopHoii padoThl J1adopaTopHoii 4acoB
n AV CHHILTHHBI patoThI
1 2 3 4 5
Cemectp 4
1 | Moaynu B sI3bIKe JlaboparopHast pabota Monynu cTaHaapTHOU 2
IIPOrPaMMHUPOBAHHUS Nel: 6ubnuorexku. Co3znanue
Python MOTyJIs, UCTIOIh30BAHUE
MOJYJIEH,
HKBUBAJICHTHOCTh
MHCTPYKIMHA iMpPOrt 1
from
2 | Kmaccel u OOIL. JIaGoparopHas paboTa OcHOBBI Onlepanyu 2
Ne2 UMIIOPTUPOBAHUS
nakeToB. MTHCTpyKIMK
from u import as
nakeToB. COKpBITHE
JTAHHBIX B MOIYJISIX
3 | Uckmouenus u JIaGoparopHas paboTa [Tpuanuns OOIT: 2
UHCTPYMEHTHI Ne3 WHKATCYJISIIHS,
HaclleIoBaHHE U
noumopdusm. [Touck
YHACJIEeJOBAaHHBIX
aTpubyTOB
Wuctpykims class.
MerTompl.
Cnenunanuzanus
YHACJIEJOBAHHBIX
METOJIOB
4 | Peanuzanus anroputmos | JlabopaTtopHas pabora [IpocTtpancTBa NMeH: 4




Python

KoncTpykTops! u
BbIpakeHus: init and
sub. O0mme MeToabl
neperpys3Ku onepaTopoB

Hacnenosanue,
KOMITO3UIIHS,
JIeJIETHPOBaHUE.
5 | Beenenwue B Oubnuoteky | JlabopaTopHas pabora HNucrpykuns 6
NumPy Neb try/except/else.
Wucrpykuus try/finally.
HNHucTpykuus raise.
HcknroyeHus Ha OCHOBE
KJIACCOB
6 | MaHumynsauu Haj JlaGopaTopHas pabota CopTupoBKa MacCHBOB 6
JIAHHBIMHA C ITOMOILBIO Neb6 Ha Python. ITouck
nakera Pandas MUHUMAJIBHOTO,
MaKCHMaJIbHOTO
JJIEMEHTa MacCHBa,
BBIYMCIICHHSI CPETHETO
3HAYEHUSI.
7 | Buzyanuzanus ¢ JlabopaTtopHas pabota enoe uncmo B sI3bIKE 6
IIOMOIIIBIO Ne7 Python. MaccuBsl ¢
6ubnmuorexku Matplotlib (UKCUPOBAHHBIM TUIIOM
B si3bIKe Python.
WNHnekcanus maccusa:
JOCTYT K OTJEIbHBIM
anemeHnTaM. Cpessl
MacCHUBOB: JIOCTYT K
noamaccuBaM. CiusiHue
U pa30HeHHue MaCCUBOB.
8 | DnemeHTHI rpad KU B JlaGoparopHas paboTa 0O0630p yHHUBEpCAIbHBIX 4
Python Ne8 ¢byHKuMit 6ubnmoTexku
NumPy.
Arperuposanue,
TpaHCIUPOBaHUE,
cpaBHeHus. COpTHpPOBKa
MacCCHBOB.
CTPYKTYypUPOBAHHbBIE
MacCHUBBI OMOIMOTEKH
NumPy
Bcero yacoB B 4 cemecTpe: 32
4.2.4. IlpakTnyeckue 3aHSITHS
Ne | HammeHoBaHmn HanmeHnoBanue CoaeprxaHue NPaKTHYECKOI0 Bcero
n/n e pa3ziena NPaKTHYECKOTr0 3aHATHA 4acoB
JUCIUIIIINHBI 3aHSATHUS 0®0
1 2 3 4 5
Cemectp 4
1 Mopnynu B Mopnynu B s3bIKE Monynu ctannapTHON OUOIHOTEKH. 2
S3BIKE IPOrPaMMHUPOBAHHUSI Coznanmne MOAyJIsl, UCTIOJIb30BaHUE




nporpammupoB | Python MOJ1yJIel, 9KBUBAJICHTHOCTh
anus Python MHCTPYKIMH import u from

2 Kiaccel Kiaccsr 1 OOIL OcHOBBI oriepanuu 2
OOIL. MMIOPTUPOBAHUS IMAKETOB.

Wuctpykuuu from u import ams
nakeToB. COKpBITHE JaHHBIX B
MOJTYJISIX

3 Ucknrouenus u | UcknroueHus u [Tpuniuner OOIL: nnkancynsnus, 2
WHCTPYMEHTBl | HHCTPYMEHTHI HACJICIOBAHKE U TTOJIUMOP(DHU3M.

[Touck yHacie10BaHHBIX aTpUOYTOB
Wuctpykuus class. Metonpl.
Crienmanusanus yHaciaeI0BaHHBIX
METOJIOB

4 Peanuzanus Peanuzanus [IpocTpancTBa UMEH: OKOHYaHUE 2
AITOPUTMOB JIITOPUTMOB ucropuu. KoHCTpYKTOPHI U
06paboTkH 00paboTKM JaHHBIX Ha | BeIpaxkeHus: init and sub. O6iue
JTAHHBIX HA Python METO/IBI ITEPETPY3KHU OIEePaTOPOB
Python Hacnenosanne, KOMITIO3HUIINA,

JISICTUPOBAHUE.

5 BBenenue B BBencuue B Wucrpykuus try/except/else. 2
OoubmmoTeKy oubmmorexy NumPy Wucrpykuus try/finally.

NumPy WNHuctpyknus raise. MckinroueHus Ha
OCHOBE KJIACCOB

6 Manunynsimun | MaHumyasiuu Hag CoprupoBka maccuBoB Ha Python. 2
HaJ JAHHBIMHU C | JIAaHHBIMH ¢ TTOMOIIbI0 | [lorck MUHMMATBHOTO,

MOMOIIbIO nakera Pandas MaKCHMaJIbHOTO 3JIEMEHTa MacCHBa,
nakera Pandas BBIUMCJICHHSI CPETHETO 3HAUCHUSI.

7 Busyanuzanua | Busyamusauus c Llenoe yncno B s3bike Python. 2
C TIOMOUIBIO TIOMOIIIHIO MaccuBsl ¢ GUKCHPOBAHHBIM THIIOM
ONOINOTEKH oubmnorexu Matplotlib | B sizpike Python. Unaekcarus
Matplotlib MaccHBa: JOCTYI K OTACTbHBIM

anemeHTaM. Cpe3bl MACCUBOB:
JIOCTYTI K mogMaccuBam. CiusiHue u
pa30ueHne MacCHUBOB.

8 DNIeMEeHTbI OnemenTsl rpaduku B | O630p yHUBEpCAIbHBIX (PYHKIIUMA 2
rpaduxu B Python oubimorexku NumPy.

Python ArperupoBaHue, TpaHCIMPOBaHUE,
cpaBHeHus. COPTHPOBKA MaCCHBOB.
CTPYKTYPHPOBAHHBIC MaCCHBBI
o6ubnuoreku NumPy

Bcero yacoB B 4 cemecTpe: 16




4.3. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIEI'OCA

Ne HaumenoBaHue pa3jaesa Buan: CPO Bcero
n/n (TeMbl) JUCHUILJIMHBI 4acoB
1 3 ) 6
Cemectp 4
1 Monynu B A3bIKe Pabota ¢ KHUKHBIMU U 3JIEKTPOHHBIMU 8
IPOTpaMMHUPOBAHUS HUCTOYHUKAMU
Python [ToaroToBka K KOHTPOJIBHOM paboTe
[ToaroTroBKa K MPaKTUYCCKUM 3aHSATUSIM
[ToaroroBka k 1a00PATOPHBIM 3aHATUSIM
[ToaroToBKa K TEKyIIEMY TECTOBOMY KOHTPOJIIO
2 Kiacesr u OOIL. PaboTa ¢ KHMKHBIMH M 3JIEKTPOHHBIMHU 8
HUCTOYHUKAMU
[TonroroBka Kk KOHTPOJILHOU paboTe
[ToaroToBKa K MPaKTUYCCKUM 3aHSATHSIM
[ToaroroBka k 1a00PATOPHBIM 3aHATUSM
[ToaroToBKa K TEKyIEMY TECTOBOMY KOHTPOJIIO
3 Uckrouenus u PaboTa ¢ KHW)KHBIMH U 3JI€KTPOHHBIMA 6
UHCTPYMEHTBI MCTOYHUKAMU
[ToaroroBka K KOHTPOJILHOU paboTe
[ToaroTroBka K MPaKTUYECKUM 3aHSATHIM
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM
[ToAroToBKa K TEKyIIEMY TECTOBOMY KOHTPOJIIO
4 Peanmzanus anroputmoB | PaboTa ¢ KHM)KHBIMH U 3JI€KTPOHHBIMA 8
00pabOTKHU JaHHBIX Ha MCTOYHUKAMU
Python [ToaroToBka K KOHTPOJIBHOHN paboTe
[ToaroTroBka K MPaKTUYECKUM 3aHSATHIM
[TonroroBka k 1a00OpPaTOPHBIM 3aHATUAM
[ToaroToBKa K TEKyLeMy TECTOBOMY KOHTPOJIO
) BBenenue B 6ubnanoreky | Pabora ¢ KHUKHBIMU U 3JIEKTPOHHBIMHU 8
NumPy HMCTOYHUKAMHU
[ToaroroBka K KOHTPOJIBHOM paboTe
[ToaroroBka K MPaKTUYECKUM 3aHSATHIM
[TonroroBka k 1a00OpPaTOPHBIM 3aHATUAM
[ToaroToBKa K TEKyLeMy TECTOBOMY KOHTPOJIIO
6 MaHuITy IS HaJ Pabora ¢ KHWKHBIMHU M 3JICKTPOHHBIMH 8
JTAHHBIMU C TIOMOIIIBIO HUCTOYHUKAMU
naketa Pandas [ToaroroBka K KOHTPOJIBHOM paboTe
[ToaroTroBKa K MPaKTUYECKUM 3aHSATHSIM
[TonroroBka k 1a0OPaTOPHBIM 3aHATUAM
[ToaroToBKa K TEKyLIEMY TECTOBOMY KOHTPOJIIO
7 Busyanmmzanus ¢ PaboTa ¢ KHWKHBIMH U DJIEKTPOHHBIMH 8
MIOMOIIBIO HUCTOYHUKAMU
oubnmorexku Matplotlib [ToaroroBka K KOHTPOJILHOU paboTe
[ToaroroBKa K MPaKTUYECKUM 3aHSATHIM
[TonroroBka k 1a00OPaTOPHBIM 3aHATUAM
[ToaroToBKa K TEKyIIEMY TECTOBOMY KOHTPOJIIO
8 DOneMeHTHI TpaduKHu B PaboTa ¢ KHUKHBIMH H SJIEKTPOHHBIMHU 8
Python HUCTOYHUKAMU
[ToaroToBKa K KOHTPOJILHOM paboTe




ITonroroBka K MpakKTUYECKUM 3aHATHAM
[ToaroToBka k 1a00paTOPHBIM 3aHATUSAM
ITonroroBka K TeKylieMy TECTOBOMY KOHTPOJIIO
[ToaroroBka K NpOMEKYTOYHOMY KOHTPOJIIO

Bcero yacoB B 4 cemecTpe:

62




5. IIEPEYEHb YYEBHO-METOJAHYECKOI'O OBECIIEYEHUA JJIs
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA ITO JUCHUIIJIMHE

5.1. MeToauuecKkue YKa3aHus AJd NOATOTOBKU oﬁyqammnxca K JICKIITHOHHBIM 3aHATUAM

Jlexuust sIBISieTCA OCHOBHOM (pOpMOI 0Oy4eHHUs B BBICIIEM Y4eOHOM 3aBEACHUU. 3alHuCh
JICKIUI B KOHCIIEKTaX JOJKHBI ObITh U30UpPATEIbHBIMU, TOTHOCTBIO CIIEYET 3alHChIBATh TOJIBKO
orpeneneHus. B KOHCIEKTe peKOMEHAYeTCS MPUMEHSTh COKPAIIEHUE CIIOB, YTO YCKOPSIET 3aIUCh.
Bonpocel, Bo3HUKaOIIKME B XOA€ JIEKIUU, PEKOMEHAYETCs 3aliChiBaTh Ha MOJSIX U IOCHe
OKOHYAHUs JICKLIUU 00paTUTHCA 32 Pa3bsCHEHHEM K IPENoJaBaTelIio.

Pabora Haj KOHCIIEKTOM JIEKIIMU OCYLIECTBIISIETCS 10 dTanam:

* IOBTOPUTH U3yYEHHBII MaTEPHUA MO KOHCIICKTY;

* HETIOHATHBIE TIOJIO’KEHUSI OTMETUTH Ha MOJIAX U YTOYHUTH;

* HCOKOHYCHHBIC (Dpasbl, MPOITYIIICHHBIE CJIOBA U PYTHE HEJJOUETHI B 3aMUCAX YCTPAHUTD,
MOJIb3YACh MaTepUaIaMu U3 ydeOHUKA U APYTUX UCTOUHUKOB;

* 3aBEpIINTh TEXHUYECKOEe O(OopMIICHHE KOHCIEKTa (ITOAYECPKUBAHUS, BBIICICHUE
[JIaBHOTO, BBIJICICHNE PA3/AEIIOB, MOAPA3/IEIOB U T.I1.).

CamocTosiTenbHy10 paboTy ClielyeT HAaUMHATh C J0PaO0OTKH KOHCIIEKTA, KEIaTeIbHO B TOT
e JIeHb, TIOKa BpEeMsl HE CTEpJIO COJIep)KaHue JIEKIUU U3 mamsTu. Pabora Haj KOHCIIEKTOM He
JOJDKHA — 3aKaHYMBATBCS € OpOCHymMBaHug —Jeknud. llocnme nekuum, B mporecce
CaMOCTOSITENIbHOM pabOoTHI, Mepell TeM, KaK OTKPBITh TETPaJb C KOHCIEKTOM, MOJIE3HO MBICIEHHO
BOCCTAHOBHUTH B TIAMSITH COZCPKAHUE JICKITH, BCTIOMHHUB €€ CTPYKTYPY, OCHOBHBIE TTOJIOKCHUS H
BBIBO/IBI.

C nenbio 10pabOTKU HEOOXOIMMO MPOUYUTATH 3AMKMCU, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaKk)K€ HCIPAaBUTh OIMUCKU, pacmiudpoBaTh HE MPUHATHIE paHEe COKPAIICHHS, 3alOJHHUTH
MPOMYIIEHHBIC MECTa, MOHATh TEKCT, BHUKHYTh B €r0 CMBICI. Jlajmee mpouuTaTh Marepual 1o
PEKOMEHIyeMOW JHTepaType, paspelias B XOJI€ YTEHHUs, BO3HHUKIINE paHee 3aTpyIHEHUs,
BOTIPOCHI, a TAKXKE JIOTIOTHCHHSI U MCIIPABJISIl CBOW 3aIHCH. 3alHCH JIOJDKHBI OBITh HATJISITHBIMH,
JUTSL 9€TO ClieAyeT MPUMEHSTh Pa3nyHble CIOCOOBl BhIAENEeHUNH. B Xoxe mopaboTku KOHCIEKTa
YTITyOJISIOTCS, PACIIUPSIFOTCS W 3aKPEIUISIFOTCS] 3HAHUS, a TaKXKe JOIOJHSICTCS, UCIIPABIISCTCS |
COBEpIIIeHCTBYeTCSl KOHCIeKT. Emne nydine, ecnu Bbl mepepadoTaeTe KOHCHEKT, JaJUTe €ro B
HOBOHM CHCTEMaTH3aluy 3alucei. DTo, HECOMHEHHO, 3aliMET HEKOTOpPOE BpEeMs, HO MaTepual
BaMu Oy/JeT XOpolIo mpopaboTaH, a KOHCIIEKTHBHAs 3allMCh €r0 MpUBEIeHA B YIOOHBIN uis
3allOMMHAaHus BUJ. BBeneHne 3arojoBKOB, CKOOOK, 000OO0IIAIONIMX 3HAKOB MOKET 3HAYHUTEILHO
MOBBICUTh Ka4eCTBO 3aMHUCU. JDTOMY MOXKET CIYXHTh TaKKe MOJYEPKUBAHUE OTACIbHBIX MECT
KOHCIICKTa KPAaCHBIM KapaHJAIIoOM, MPUBEACHWE HA TIONSAX WM Ha OOpPAaTHON CTOpOHE JIUCTa
KpPaTKO# cXeMbl KOHCIIEKTA U JIp.

[ToArOTOBICHHBI KOHCIEKT W pPEKOMEHAyeMas JUTepaTypa HCIONB3yeTCs TpU
MOJTOTOBKE K MPAKTUYECKOMY 3aHsATHIO. [I0Ar0TOBKA CBOIUTCS K BHUMATEIHHOMY MPOYTEHHIO
y4eOHOr0 Marepualia, K BBIBOAY C KapaHIAIIOM B PyKax BCEX YTBEpXACHHU U (hopmyn, K
pEIIeHHI0 TPUMEPOB, 3a/ad, K OTBETaM Ha BOMNPOCHI, MPEATOKEHHBIE B KOHIIE JIEKIHH
mperoaBaTesieM WM OMENICHHBIE B peKOMEHIyeMoi iuteparype. [IpuMepsl, 3a1aun, BOIIPOCHI
M0 TeMe SBJISIOTCS CPEJCTBOM CAMOKOHTPOJIS.

HenpeMeHHBIM yCIOBHEM TIyOOKOT'O YCBOCHHS Y4eOHOTO MaTepuayia sBIIICTCS 3HAHWE
OCHOB, Ha KOTOPBIX CTPOMUTCS H3JIOKeHHe Mmartepuana. OOBIYHO TperojaBaTelb HANOMUHAET,
KaKoOW paHee M3yYEHHBIM MaTepHall U B KaKOW CTETNICHW TPeOyeTCs MOATOTOBUTH K OYEPETHOMY
3aHATHIO. JTa PEKOMEHJAIUs, Kak U TpeOOBaHHE CHCTEMATHUYECKOH M Cephe3HOM paboThl HaJ
BCEM JICKIITHOHHBIM KypCOM, TIOJUICKUT O0€3yCIIOBHOMY BBHINMTOHEHHIO. [oTepy JOornveckoi cBs3n
KaK BHYTPH TE€MbI, TaAK U MEXJY HUMHU MPUBOAUT K HETATUBHBIM IOCIEICTBUSAM: MaTepual
y49eOHOM JUCIMIUIMHBI TIEPecTaeT OCHOBATEIBLHO BOCIPUHUMATBCS, a TBOPYECKHHA TPYI
MOJIMEHSIETCSl YTOMJICHHBIM TiepenuchiBanueM. OOpaliieHre K paHee U3y4eHHOMY MaTepuany He
TOJILKO TIOMOTAeT BOCCTAHOBHTH B ITAMSATH W3BECTHBIC ITOJOXKCHHS, BBIBOJBI, HO W MPHUBOJIUT



pa3po3HEHHbIE 3HAHUS B CHCTEMY, YIIIyOnsieT W pacmupsier ux. Kaxaslii Bo3BpaT K cTapoMmy
MaTepuaty IO3BOJSET HAUTH B HEM YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C WHBIX IO3UIHUH,
OmpeAeNuTh NIl Hero HauOosiee MOAXOASIIEee MECTO B YK€ HMMEIOIIEHCs cucTeMe 3HaHUU.
HeonHokpatHOe oOpalieHue K MPOMICHHOMY MaTepHaly SIBIsIeTCS HauOoliee palMOHATBHON
dbopMoiil mpuobpeTeHus U 3aKkperieHus: 3HaHuii. OueHb MOJIE3HBIM, HO, K COKAJICHUIO, elle MaJlo
UCIIONIB3YEMBIM B TMPAKTUKE CAMOCTOATEIBHOW  pabOThI, SBISETCS  IPEIBAPUTEIHLHOE
O3HAaKOMJICHHE ¢ yueOHbIM MaTepuaioM. Jlaxke kparkoe, Oerioe 3HaKOMCTBO C MaTepHalioM
OuepenHON JeKuu aaeT MHoroe. OOydaromuecs MONMy4aroT oOIiee MpeACTaBIeHUE O ¢
COJIEp’)KaHUU U CTPYKType, O TJABHBIX M BTOPOCTENEHHBIX BOIPOCaX, O TEPMHUHAX H
onpezaeneHusx. Bee aTo obneruaer paboTy Ha JEKIIMU U JIEIACT ee IeNIeyCTPEMIICHHOM.

5.2. MeToauuyecKkue YKa3aHusl AJd NOATOTOBKHU oﬁyqammnxca K .J'IaﬁOpaToprIM 3aHATHUAM

Benymelt aupakTuyeckon 1epi0 J1TA0OPAaTOPHBIX 3aHSITHH SIBISETCA CUCTEMATH3alUsS U
0000111eHNe 3HAaHUM 10 U3ydaeMol Teme, MPUOOpETeHne MPAKTUYECKUX HABBIKOB 110 TOMY WJIU
JIpYyroMy paszieiy Kypca, 3aKpelyieHUEe MOJYy4YEeHHBIX TEOpPETUYECKUX 3HaHuil. JlabopaTopHbie
paboThl CONPOBOXKIAIOT U IMOIJEPKUBAIOT JIEKUMOHHBIA Kypc. IloaroroBka k jgabopaTOpHbBIM
3aHATUSM M TIPAKTUKyMaM HOCUT DPa3JIMYHBIA XapakTep, KaK IO COJCPXKAHHUIO, TaK U IO
CJIO’KHOCTH MCTIOJIHEHMS.

MHuorue nabopaTopHble 3aHITHS TPEOYIOT OOJBIIONH HCCIeIOBATENLCKONH PabOTHI,
U3y4YeHUs JONOJIHUTEIBbHOM HaydyHOM nuTepaTypbl. lIpexae yeM NpUCTynHUTh K BBINOJIHEHHIO
Takol paboThl, 0OydaroleMycsi HEOOXOAMMO O3HAaKOMHUTBCS OOCTOSITENIBHO C COJAEpKAaHUEM
3aJlaHUs, YSICHUTh €T0, OLICHUTh C TOUKH 3PEHUS BOCIIPUATHUS U 3a[IOMUHAHUS BCE COCTABJIAIOLIIE
€ro KOMIIOHEHThI. DTO OY€Hb BaXHO, TaK KaK MpU MpopabOTKe COOTBETCTBYIOIIErO MaTepHaa 1o
KOHCIIEKTY JIEKLIMH WM [0 PEKOMEHJOBAHHOW JMTEpaType MOTYT BCTPETUTHCS OIpelesIeHUs,
(daxThl, TOSCHEHHS, KOTOPBIE HE OTHOCSATCS HEMOCPEICTBEHHO K 3amaHuio. OOydaromuiics
JIOJDKEH XOPOILO 3HATh M MOHUMATh COJEp)KaHUE 3a/JaHusi, YTOOBI OBICTPO OLIEHUTh M OTOOpaTh
HY)KHO€ W3 uuTaeMoro. Jlamee, B COOTBETCTBUU CO CIMCKOM DPEKOMEHIIOBAHHOW IJIMTEpPaTypHI,
HE00X0IMMO OThICKaTh MaTepHall K JaHHOMY 3a/IaHUIO 110 BCEM OCOOUSIM.

Becrk momoOpanHbIi MaTepuan Hy»XHO XOTs ObI OJWH pa3 MPOYUTATh WM BHUMATEIHLHO
IPOCMOTPETh MONHOCTHIO. I10 X0y UTeHHs MoMeyaroTcs Te€ MECTa, B KOTOPBIX COAEPIKUTCS OTBET
Ha BONIPOC, COpMYJIMPOBAHHBIN B 3alaHuu. YuTas aurepaTypy Mo TeMe, 00yqaroImuics T0JKeH
MBICJIEHHO CIIpallIiBaTh ce0s, Ha KakoW BOMpOC 3aJaHUsl OTBEYAaeT TOT WJIM HHOW ab3al
npopabateiBaemMoro nocodbus. Ilocne Toro, kak mMaTepuan s OTBETOB MOJOOpaH, >KEIaTeNbHO
XOTSl OBl MBICIIEHHO, a JIy4llleé BCEr0 YCTHO MJIM K€ MHCbMEHHO, OTBETHTb Ha BCE BONpOCHL. B
cirydae eciii 0OHapy>KUTCS IpoOen B 3HaHUSAX, HEOOXO0AUMO BHOBb OOPATHTHCS K JINTEPATYPHBIM
UCTOYHHKAM U IpopaboTaTh COOTBETCTBYIOMIMI pa3zien. ToIbKO Mociie Toro, Kak MpernoaaBaTellb
yOeauTCs, 4TO 00y4aroUIUiicsi XOpOIIO 3HaeT HEOOXOAUMBIN TEOPETHUECKHUI MaTepuall, 4To €ro
OTBETHl JIOCTATOYHO APTyMEHTUPOBAHbI M JOKa3aTelbHbI, MOKHO CUYMTATh OOYYaroIIerocs
MOATOTOBJICHHBIM K BBITIOJTHEHUIO TAOOPATOPHBIX padoT.

5.3. Mertoauueckue ykazaHMs /Ui TNOATOTOBKH O0YYalOIIMXCS K HNPaKTHYeCKUM
3aHATHAM

B nmpomecce moAroToBKM K MPAKTUYECKUM 3aHATHUAM OOydYaroluecs 3aKperuisioT
NOJyYeHHbIE paHee TEeOpeTUYEeCKHE 3HaHMSA, NPUOOPETAIOT HaBBIKM HX IMPAKTHYECKOTO
MPUMEHEHHUS, OTIBIT PAllMOHATILHON OpraHu3alui y4eOHOM paboThI.

[ToaroToBKy K HpPAaKTUUYECKOMY 3aHATHIO KaXAbI oOydarolmiuiics MODKEH Hadarh C
O3HAKOMJICHHS C IUIAHOM TPAKTUYECKOTO 3aHSATHS, KOTOPBIM OTpa)kaeT cojAepkKaHHe
IPEIOKEHHONW TeMBbl. THIaTeNbHOE MTPOYMbIBAHUE U N3YYEHHE BOIPOCOB IIAHA OCHOBBIBAETCS
Ha NpopabOTKe TEKyIero Mmarepuanga, a 3aTeM H3y4deHHe O0O0sA3aTeJIbHOM M JONOJHUTEIBHOM
JUTEPATyphl, PEKOMEHIOBAaHHON K JaHHOU TEME.



Bce HOBblEe MOHATHS MO HM3yyaeMoOW TeMe HEOOXOIUMO BBIYYUTh HAaW3YCTh U BHECTH B
rJIoccapuii, KOTOPBIH 1ierecooOpa3Ho BECTH ¢ CaMOro Havalia u3ydeHus Kypca. Pesymnbrar Takoit
paboThl JIOJDKEH TMPOSIBUTHCS B CHOCOOHOCTH oOOydaromierocs CBOOOJHO OTBETHTh Ha
TEOPETHUYECKUE BOIMPOCHI, €r0 BHICTYIIJICHUU U YYaCTUU B KOJUIEKTUBHOM OOCY’KJIEHUU BOIIPOCOB
M3y4aeMO# TeMbl, IPaBUJILHOM BBINOJHEHUH NpaKkTUYeckux 3aaanuid. [Ipennaraercs cienyromas
OTOpHAs CXeMa MOJArOTOBKHU K MPAKTHUYECKUM 3aHATHSIM.

OOyyaronuiicst pu MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOXKET KOHCYJIbTHPOBATHCS C
MIpEnoiaBaTesieM U MoJIydaTh OT HEro HaBOJSIIUE Pa3bsICHEHUS, 3aJIaHUsl JUIsl CAMOCTOSTEIbHOM
paboTHI.

1. OsHakomiieHHE C TEMOW NPAKTUYECKOTOo 3aHATHUs. Bbljenenue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10Ipa3/ielibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHHE TECOPETHUECKOr0 MaTepuaja 1Mo TeMe C OMOpPOi Ha JIEKIMOHHBIA MaTepua,
y4eOHUK U JIpyrue yueOHble pecypcbl. CaMonpoBepka: IOCTaHOBKA BOIIPOCOB, 3aTPAaruBaOLINX
OCHOBHBIE€ TEPMUHBI, ONPEACIICHUS U MOJIOKEHUS 110 TEME, U OTBETHI HA HUX.

3. BeimonHenune mnpaktuyeckoro 3amaHus. OOHapy>KEHHE OCHOBHBIX TPYIHOCTEH, HX
pelIeHHe C MOMOIIBIO0 JOMOJHUTEIBHBIX WHTEIUICKTYAIbHBIX YCHUJIUH W/WIW TTOAKITIOYCHUS
JOTIOTHUTEIbHBIX KICTOYHUKOB HH(OPMALIUH.

4. PenieHue TUTIOBBIX 3a/IaHUN PACYETHO-TPaAUICCKON PabOTHI.

5.4 Metoanueckue yKa3aHusi 10 CaMOCTOAATEJILHOM padoTe 00yuyaruierocs

CamocrosaTenbHass  pabora  OOydYaromIerocs  MPENnojaracT  pasiudHble  (HOpMBI
UH/IMBUYalIbHOM yueOHOM JesTenbHOCTH: KOHCIIEKTUPOBAHHE Hay4yHOH JuTeparyphl, cOop H
aHanmu3 mpakTudeckoro marepuasnia B CMU, mpoeKTHpoBaHWE, BBIMOJIHEHUE TEMATUYECKUX H
TBOPYECKUX 3aJaHuil u 1mp. Beibop GopMm M BHIOB €aMOCTOATENIBHOM pPabOThI OIpenesiseTcs
WH/IMBUIYaTbHO-THYHOCTHBIM ~ IOAXOJOM K OOYYEHHIO COBMECTHO TMpENoaBaTeieM M|
oOyuyaromuMmcsi. PopMbI TEKYLIEro KOHTPOJS YCIIEBAEMOCTH U INPOMEXKYTOYHOM aTTecTallH
o0yyJarouuxcs.

CopneprkaHue BHEAyAUTOPHOW CaMOCTOSITEIbHON paboThl 00yUaroIerocs Mo JTUCIMILIIMHE
«IIporpamMmmupoBaHre Ha SI3bIKE BBICOKOTO YPOBHS» BKIIOYaeT B CeOS CIEAYIONIME BHIIBI
NeSITeIbHOCTH:

— Paora ¢ 371eKTpOHHBIMU UCTOUHUKAMU

— TIloaroroBka k 1aGOpaTOPHBIM 3aHATUAM

— TloaroroBka K MpaKTUYECKUM 3aHATUAM

— TIloaroroBka Kk TeKyIIeMy TECTOBOMY KOHTPOJIIO
— TloaroroBka K MPOMEXYTOYHOMY KOHTPOITIO

— Pabota ¢ KHWKHBIMH UCTOYHUKAMU

— IloaroroBka kK KOHTPOJBHOM padoTe

B rmporecce MOAroTOBKM K NPAKTHYECKUM 3aHATHSIM, OOydYarolmMMcs HE0oO0XO0AUMO
0o0paTtuTh 0co00€ BHHMAHHE Ha CaMOCTOSATENBHOE W3yYEeHHE PEKOMEHJIOBAaHHON Yy4eOHO-
METOAMYECKOH (a TaKKe HAyYHOH U MOIYJISPHOI ) JIUTEPATYypPHI.

CamocrosiTenbHas paboTa ¢ yueOHUKaMU, Y4€OHBIMU MTOCOOMSIMH, Hay4YHOM, CIIpaBOYHON
U TONMyJNAPHOM JMTEpaTypod, MaTepualaMd MEepUOAMYEecKHX u3maHuii u HHTepHera,
CTaTUCTHYECKUMH NTaHHBIMH SBIsSeTCs HanOoiee 3(h()EeKTHBHBIM METOJOM MOJNydYeHHs 3HAHWH,
MO3BOJISIET 3HAYMTENIFHO aKTHBH3MPOBATh IMPOLIECC OBIAZACHUS HH(OpMaiuei, crnocodbcTByeT
Oosnee riIyOOKOMY YCBOEHHIO H3y4aeMoro Marepuana, (QopMHUpyeT y O0OydaroIIUXcsi CBOE
OTHOILIEHHE K KOHKPETHOH mpolieme.

Bostee Timy00KOMY pacKpBITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJHHUTEIBHOM
JUTEpaTypoi, PEKOMEHIOBAHHOM IpernojaBaTesieM IO KaXJI0 TeMe CEeMHUHApCKOro WM
NPaKTUYECKOTO 3aHSTHS, YTO TO3BOJISIET OOYYArOIIUMCS MPOSBUTH CBOI HHIUBUIYAIFHOCTH B
paMKax BBICTYIIJICHHS Ha JaHHBIX 3aHATHUSX, BBIIBUTH IIMPOKUH CIIEKTP MHEHHUH 1O U3ydaeMoi
npobiieme.



TecTupoBanue MpeaACTaBIsAET COOOM CPEACTBO KOHTPOJISI YCBOCHHS YYEOHOTO MaTepuaia
TEMBbl WU pa3jieia IUCHUIUIMHBL. [Ipu camMoCTOSITENbHOW TMOATOTOBKE K TECTHPOBAHHIO
00yyJarouMcs He0OX0IUMO:

a) mpopaboTarh MHOOPMAMOHHBIA MaTepUaN MO JUCIHUILINHE, IPOKOHCYIBTUPOBATHCS C
IperojaBaTesieM 0 BOIPOCY BEIOOPA yUeOHOM JTUTEPaTyPHI;

0) BBISICHUTH BCE YCIIOBHS TECTUPOBAHUS 3apaHee, Y3HaTh, CKOJIBKO TECTOB OYIET
IPEIJIOKEHO, CKOJIBKO BpPEMEHH OTBOJUTCS Ha TECTUPOBAHHE, KAaKOBa CHCTEMa OILCHKH
pe3yJIbTaTOB | T.J.

B) mpHcTynas K paboTe ¢ TecTaMH, BHHMATEJIbHO W JO KOHIIA IPOYHMTATH BOIPOC H
npeJiaraeMbie BAPUAHTH OTBETOB, BBIOPATH MPABUIIBHBIE (MX MOXKET ObITh HECKOJIBKO).

I) B IPOLECCe PEIICHHs JKEIAaTeIbHO IMPUMEHITh HECKOJIBKO IOJXOJ0B B PEHICHUH
3a/1aHusl, ITO MO3BOJISIET MAKCUMAJILHO THOKO OMIEPHPOBATH METOJAMH PEIICHUS, HAXO/Is KaXKIbIN
pa3 ONTUMaJIbHBIA BapHAHT.

1) €CITU BCTPETUJIICS YPE3BBIYAHO TPYIHBIA BOIIPOC, HE TPATUThH MHOTO BPEMEHHU Ha HETO,
NEPEHTH K IPYTUM TeCTaM, BEPHYTCS K TPYJAHOMY BOIIPOCY B KOHIIE.

¢) 00s13aTeIbHO OCTaBUTh BPEMsI JIJISl TPOBEPKH OTBETOB, YTOOBI H30CKATh MEXaHHUCCKUX
OIINOOK.

KonTtpouabnas paéora

KonTposibHass pabora paccMaTpHBaeTCs KaK Pa3sHOBHJIHOCTh CaMOCTOSITEIbHOM
paboTel  oOywaromuxcs, KOTOpas  HampaBieHa Ha  (opMupoBaHHEe  YMEHHMA
CaMOCTOSITEJIbHO paboTaTh C TEOPETUYCCKUM MaTepUaIOM, aHAJIU3HPOBATh Ba)KHEHIIIHE
KaTeropuy JUCIUILINH, YCTAHABIIMBATH B3aMMOCBS3b MEXK/Ty X INIABHBIMH TOHATHSAMU. B
XOJIC BBIMOJIHEHHUSI KOHTPOJIBHOU pabOThl O0YYAIONIUICS JODKEH HAYUYUThCS ONPEIENATh
MPAKTUYECKYI0 HAMPAaBICHHOCTh W 3HAYMMOCTH JIUCIHIUINHBI, €€ CBS3b C JPYTHMH
y4eOHBIMH JUCUIUIUIMHAME U COOTBETCTBYIOIUMH HAyKaMHU.

Hamucanme paboThl CBOOUTCS K THIATSILHOMY WCCIICIOBAaHUIO MaTepHaa,
MMEIOIIETOCS B TEME KOHTPOJBHOW pPabOTHI, @ MOTOM K H3JIOKEHHUIO PE3yJIbTaTOB B
KQXJIOM TYHKTE, MpuYeM (aKTUYECKUE JaHHBIC MOTYT IMPEIIIeCTBOBATh BBIBOJAM HIIH,
Ha00OpOT, BBITEKATh M3 HHUX. V3JI0KEHHE KAKIOTO 3aJaHUs HA0 YETKO OTICIUTH JUIS
TOro, 4TOOBI MOXXHO OBLIO SICHO BHACTH, TJIE HAUYMHACTCA W TJI€ 3aKAHUMBACTCS HX
ocBerieHre. B 0CHOBHOM 4acTH HEOOXOJAMMO OCHOBATEIHHO U MOJAPOOHO HU3JIOKHUTH, KaK
MMEHHO yKa3aHHas mpoOriema MpeacTaBieHa B HAy4yHOU W yuyeOHOU nureparype. BaxkHo
MOKa3aTh YMEHHWE HCIIOJIb30BAaTh 3HAHUE TEOPUHU JUISI OOBEKTHBHOTO M BCECTOPOHHETO
aHalM3a HUcClenIyeMod MpoOJeMbl; MOKa3aTb CBOE OTHOIIEHHE K BOIPOCY, KOTOPHIHA
W3YyYaeTCs;, BBIACIUTH TIOJOXKUTEIBHOE, OIPEICINTh HEI0CTATKH, C(HOPMYIHPOBATH
Haubosee 3hPpeKTUBHBIE MEPHI OTHOCUTEIHHO UX YCTPAHEHHUS.

Hamnucanue TexcTa KOHTPOJIBHON pabOTHl — 3TO H3JIOKCHHUE CBEICHUI O TIpeIMeETe
(0OBeKTe) HCCNeAOBaHUsA, KOTOpPHIE SBISIOTCS HEOOXOAMMBIMU U JIOCTATOUYHBIMHU JUIS
PacKpBITHSL CYIIHOCTH BOIPOCOB TUTaHA 0003HAYCHHOW pabOTHI M ee pe3ysnbraroB. K
TJIaBHBIM ~ TpeOOBaHUSAM, OTHOCUTEIBHO  COJEpXKaHUS  KOHTPOJIbHOH  paboThl,
MPUHAICKAT €€ CaMOCTOSATEIBHOCTh. [IMcaTh HAJlO CBOMMH CIIOBaAaMH, aHAIH3UPYS H
0000111251 3HAHMS, TOTyYeHHBIC 3 YUeOHON W HAyYHON TUTEPATyphl U 3aKOHOIATEIbHBIX
(HOPMAaTHBHO-TIPABOBBIX) aKTOB. B TeKkcTe cllelyeT UCIHOIB30BaTh MaTepualbl U3
HAay4YHBIX HMCTOYHHMKOB. V3MokeHHME Marepuaia JIOJDKHO OBITh TOCIeI0BaTEebHBIM,
JIOTUYECKUM W YETKUM, B COOTBETCTBHH C IIAHOM paboThl. HemomycTiMo niepenuchiBaTh
13 yuyeOHHMKOB IeNbIMU pa3fenamu! Takoe MUTUPOBaHHWE HE MMEET HHUYEro OOIIero C
MOHATHEM KOHTPOJIBHOU paOOTHI M SIBJIICTCS HUYEM JPYTHM, KaK IUIarHaToOM.

TecrupoBanue

TectupoBaHme MpeaCTaBIsAeT COOOM CPEJCTBO KOHTPOJIS YCBOCHHUS YU4EeOHOTO MaTepuaia
TEMBbl WU pa3jiela IUCHUIUIMHBL. [Ipu camMoCTOSITeNbHON TMOATOTOBKE K TECTHPOBAHUIO
o0yJaronuMcs He0OXO0IUMO:

a) mpopaboTath MH(HOPMALIMOHHBIA MaTepUall O AUCIHILTUHE, IPOKOHCYIBTUPOBATHCS C



MIPErno/1aBaTesieM 1o BOIPOCY BIOOpa YUECOHOM TUTEPATYPHI,

0) BBUICHUTH BCE YCIIOBHS TECTUPOBAHHS 3apaHee, Y3HaTh, CKOJIBKO TECTOB OyJIeT
IPEUIOKEHO, CKOJBKO BPEMEHHM OTBOJAMUTCS Ha TECTUPOBAaHHE, KAaKOBAa CHCTEMa OLIEHKH
pE3yJIbTaTOB U T.J.

B) mpucTynas K paboTe ¢ TecTaMM, BHUMATEIbHO M O KOHIIA IPOYMTATh BOIPOC U
npejiaraéMblie BapUaHTHl OTBETOB, BBIOPATh MPaBMIIbHBIE (MX MOXKET ObITh HECKOJIBKO).

I') B IPOLECCE PELICHMs MKeNaTebHO IPUMEHSTh HECKOJbKO IOJIXOAO0B B pEIIECHUH
3a/laHus, ATO NO3BOJIIET MAKCUMaJIbHO THOKO ONIEPUPOBATh METOAAMHU PEIICHUS, HAXOAs KX IbIi
pa3 ONTUMaJbHbIN BaApUAHT.

1) €CJIM BCTPETUIICSA YPE3BBIYAHO TPYAHBII BOIIPOC, HE TPATUTh MHOTO BPEMEHH Ha HETO,
HEepelTH K JpyTuM TecTaM, BEPHYTCA K TPYAHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeTTbHO OCTABUThH BPEMsI JJISl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX
OIINOOK.

PafoTa ¢ KHUKHBIMH H 3JIeKTPOHHBIMU UCTOYHUKAMH

— B mpouecce noAroToBkU K NpakTUUYECKUM 3aHATHAM, CTYAEHTaM HEOOX0AMMO oOpaTHUTh
ocoboe BHUMaHME Ha CaMOCTOSITEIbHOE M3Y4YCHHE PEKOMEHJOBAaHHOW y4eOHO-
METOMYECKOH (a TaKKe HayYHOU U MOIYJISIPHOM ) TUTEpaTypBhl.

— CamocrosiTenbHast paboTa ¢ yueOHMKaMH, y4€OHbIMHM [TOCOOMSIMU, HAyUYHOU, CIPAaBOYHON
U TOMYJSIPHOW JIMTEpaTypoi, MaTepuanaMu IMepHOAMYECKUX u3gaHuil u VHTepHera,
CTaTUCTHYECKUMH JaHHBIMHU SIBIsieTCss HanOosnee 3((HEeKTUBHBIM METOJOM IIOYYEHUS
3HAHU, MO3BOJISET 3HAYUTEIBHO AKTUBM3MPOBATH IPOLIECC OBJAAEHUS HH(MOpPMAIUEH,
crocoOCTByeT Oojee TIyOOKOMY YCBOCHHMIO H3y4aeMOro marepuaia, (OpMHpPYET Yy
00yyaroIuxcst CBOe OTHOILIEHUE K KOHKPETHOM Ipobieme.

— bonee riybokoMy packpbITHIO BOIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JIOIOJHUTEIIbHON
JUTEPaTypOi, pEeKOMEHOBAaHHOM MperoiaBaTesieM O KaKJoi TeMe CEMHMHApCKOIro WM
NPaKTUYECKOTO 3aHATHS, YTO IMO3BOJISIET CTYIEHTAM MPOSBUTH CBOIO MHIUBUAYAILHOCTD B
paMKax BBICTYIUICHHMSI Ha JIQHHBIX 3aHATHUAX, BBIIBUTH IIMPOKUN CHEKTP MHEHHUH IO
u3y4yaeMoil mpoobieme.

IIpomMeskyTOoUHasI aTTeCTALUSA

— Ilo wroram 4 cemecTpa mMpoBOAUTCS 3K3aMeH. [Ipu HOArOTOBKE K claue 3K3aMeHa
pEeKOMEHAyeTCsl MOJIb30BaThCsl MaTepHaaMu Jab0paTOPHBIX, MPAKTUYECKUX 3aHATHH U
MaTepHajaMM, U3y4YeHHBIMH B X0JI€ TeKYyIIel caMOCTOSTEeIbHON paboThI.

DK3aMeH MPOBOJIUTCS B YCTHOH (popme, BKIIIOYAET MOJTOTOBKY U OTBETHI 00y4aromerocs

Ha TeopeThyeckue Bonpockl. [To nToram sk3aMeHa BBICTABISETCS OLIEHKA.

[To uroram oOydeHHs MPOBOAMUTCS dK3aMEH, K KOTOPOMY JIOIYCKarOTCsl O0ydyarouuecs,

UMEIOIIME MOJOKHUTEIbHBIE PE3yJIbTAThI 110 3aIIUTE Ja00paTOPHBIX, MPAKTUYECKUX PadOT

U C/IaBIlIME KOHTPOJIbHYIO padoTy.



6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

Ne Ne Buabl yuedHoii padoThI OO0pa3zoBaTebHbIC TEXHOJIOTHH Bcero
n/m | cemec 4acoB
Tpa
1 2 3 4
1 4 Jlexyus «Mopayinu B si3bIKE MyIbTHMEHHHbIC u|2
nporpammupoBanus Pythony TEICKOMMYHIKAITHONHBIC
TEXHOJIOTHH
2 Jlekyua « MaHumyasiuy Haj MynpTUMEaUIHBIE ulé
JIAHHBIMH C TIOMOIIIBIO ITAaKeTa TEJIEKOMMYHHUKAIITHOHHBIC
Pandas» TEXHOJIOTMH
3 Jlekyus «Peanuzanus MynsTUMeguiiHbIC uj|?2
aNrOpUTMOB 00PaOOTKH TEJIEKOMMYHHUKAI[HOHHBIC
naHHbIX Ha Pythony TEXHOJIOTHH
Bcero uyacoB B 4 cemecTpe: 8




7. YYEBHO-METOAUYECKOE 1 HWH®OPMAINMOHHOE OBECHEYEHHUE
YYEBHOU JUCIIUITJIMHBI

7.1. IlepeyeHb OCHOBHOM U IONOJHUTEIbHON Y4eOHOM JIUTepaTypbl
OcHoBHasi iuTEepaTypa

1. HpoGoryn, H. B. Anropurmusanus u nporpammupoBanue. S3pik Python : yuebnoe
nocobue / H. B. [Ipo6otyn, E. O. Pynkos, H. A. baeB. — Cankr-IletepOypr : CaHkT-
[TeTepOyprckuii  roCyJapCTBEHHBI YHHUBEPCUTET IPOMBIIUIEHHBIX TEXHOJIOTMM H
nuzaitHa, 2020. — 119 ¢. — ISBN 978-5-7937-1829-5. — Tekct : 31eKTpOHHBINA //
[ludposoii  obpazoBarenbubiii  pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/102400.html

2. Cysu, P. A. S3bik mporpammupoBanusi Python : yue6noe mocodue / P. A. Cy3u. — 3-¢
u3ll. — Mocksa : Untepuer-Yuusepcuter Undpopmannonusix Texnomoruit (MHTYUT),
At TIm Ap Memma, 2020. — 350 c. — ISBN 978-5-4497-0705-5. — Tekcr :
anexkTpoHHb // Ludposoit obpazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97589.html

3. enyasko, B. M. OcHOBBI IporpaMMHUpOBaHUsl Ha sI3bIKE BBICOKOTO YpoBHs Python :
yaeoHoe mocobue / B. M. llenyapko. — PocroB-Ha-[ony, Taranpor : M3garenscTBO
HOxnoro denepansHoro ynusepcutera, 2017. — 146 ¢. — ISBN 978-5-9275-2649-9. —
Texcr : anexrponnsiit / Ludpooit oopazoBarensuslii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/87461.html . — Pexum moctyma: s aBTOPH3HP.
II0JIB30BaTEIEN

4. Ilupokos, A. U. Nudopmaruka: pa3paboTka MmporpaMM Ha sI3bIKE MPOTPAMMHUPOBAHHS
[TutoH: Ga3oBBIE SI3BIKOBBIC KOHCTpYKUUH : yueOHuk / A. W. upokos, M. O. [IbmHsK.
— Mocksa : U3parensckuii [Jom MUCuC, 2020. — 142 ¢. — ISBN 978-5-907226-76-0.
— Tekcer : anextponnsiit // ludposoit oOpazoBarensHblil pecypc IPR SMART : [caiit].
— URL.: https://www.iprbookshop.ru/106713.html

JlonmoJTHUTeIbHAS JIUTepaTypa

1. byiinaues, C. K. OcHoBBI nporpamMmupoBaHus Ha si3bike Python : yue6HOe mocobue / C.
K. byi#tnaueB, H. 1O. boknar ; mon penmakmueit 0. B. Ilecun. — ExatepunOypr :
VYpansckuii Gpenepanbubiii yausepcurer, 9bC ACB, 2014. — 92 ¢. — ISBN 978-5-7996-
1198-9. — Texkcr : anexrponnslii // Lnudposoit o6pazoBatensHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/66183.html

2. Tomamesckuid, I1. P. [Ipuser, Python! Mos nepBas kaura mo nporpamMmmupoBanwio / I1. P.
Tomamesckuii. — Canxr-IletepOypr : Hayka n Texnuka, 2018. — 256 ¢. — ISBN 978-
5-94387-748-3. — Tekcr : anextponHsbiit // LudpoBoit obpazoBarenbHbIil pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/73047.html

3. Puxk, I'acko IIpocroii Python mpocto ¢ myns / I'acko Puk. — Mocksa : COJIOH-IIpecc,
2019. — 256 c. — ISBN 978-5-91359-334-4. — Tekct : anekrponHslit // Ludposoit
00pazoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/94940.html

7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTepHEeT»
http://window.edu.ru- Enuroe okHO q0cTyna kK 00pa30oBaTelIbHBIM pecypcam;

http:// fcior.edu.ru - dexepanbHbI IEHTP HHGOPMALIMOHHO-00PA30BATEILHBIX PECYPCOB;
http://elibrary.ru - Hayunas snekTponHas 6ubiuoreka.

7.3. UndopManoHHbIe TeXHOJIOTHH, JTUIIEH3HOHHOE IPOrPaMMHOe obecrevyeHue.


http://window.edu.ru-/
http://elibrary.ru/

JIneH3noHHOE MPOrpaMMHOE
obecrnieueHue

PexBu3NTHI TUIICH3UI/ TOTOBOPOB

Microsoft Azure Dev Tools for
Teaching

1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013,
2019

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u T. a.

Wnentudukarop noanucunka: 1203743421
Cpok aeictBus: 30.06.2022

(TIpoIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JInuensus 6eccpounas

Awntusupyc Dr.Web Desktop
Security Suite

JIutieH3MOHHBIN cepTH(UKAT
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpok aeictBus: ¢ 20.10.2022 no 22.10.2023

[udposoii 06pa3oBaTeNIbHBIN
pecypc IPRsmart

JIuuensuonnslii jorosop Ne 10423/2311 ot
30.06.2023 .

Cpox nerictBust: ¢ 01.07.2022 r. o
01.07.2023r.

Csoboanoe I1O:

https://www.python.org/downloads/release/python-3101/

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

Winpython64-3.7.12.0PyPy.exe

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JJUCHUIIJINHBI
8.1. TpeGoBanus k ayTiuTOPUsAM (MOMeELIEHUAM, MeCTaM) /1JIsl MPOBeAeHUs 3aHATHI

VYueOHast ayuTOpHs AJIs IPOBEACHUS 3aHIATHH JICKITMOHHOTO THUIIA

Crernuanu3upoBaHHasi MeOEIb:

[TapTs! - 101T., CTYNBS - 291IT.; MTOCKA MenoBas - 11T., kadeapa HacToabHAs - 1IT., CTY

MSATKUH - 11IT., KOMIIBIOTEPHBIE CTOJIBI-121T.,

CTOJ OJJTHOTYMOOBBIH (IIpernogaBaTeNnbCKuii) - 11T.,

mKkad IByXABEpHBIH - 11IT.

Habop nemMoHCTpaIiimoHHOTO 000pyA0BaHUs U YU4eOHO-HATJISAHBIX TOCOOHH, 00eCTIeYnBaIONINX

TEMaTHYECKHE NIUTIOCTPALUH:
WNuTepakTuBHas 1ocKa- 1mr.
ITpoexTop - lmT.

HoyTt0Oyxk - 1.

ITK- 10mrr.

VYyeOHast aymuTOpHs 7Sl MPOBEIEHUS 3aHATUIH CEMUHAPCKOTO TUIIA, KYPCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHUE KYPCOBBIX pabOT), TPYNIOBBIX U UHAUBUIYaAIbHBIX KOHCYJIbTALUN, TEKYIIETO

KOHTPOJIA U HpOMe)KYTO‘—IHOI\/'I arrecraiuu

CHCL[I/IaJ'II/ISI/IPOBaHHaH MeO0elb:



https://www.python.org/downloads/release/python-3101/
https://www.python.org/ftp/python/3.8.5/python-3.8.5.exe
https://sourceforge.net/projects/winpython/files/WinPython_3.7/3.7.12.0/Winpython64-3.7.12.0PyPy.exe/download

[TapTel - 61T., JOCKA MeoBas - 1 1IT., KOMIBIOTEPHBIE CTOJIBI - 7HIT., CTOJ MPENOAABATEIILCKHIA -
3MIT., CTYbs - 28 WT., COJI Ja0OpaTOPHBIN -3 IIT.

JlabopaTopHoe 000pyI0BaHKE, TEXHUYECKUE CPEJICTBA 00YUEHUS, CITy Kalue JJIs
npeocTaBlIeHs yueOHOH nHpopMaIiy O0IbIION ay JTUTOPUU:

Komnsrorep B coope - 7 wrT.

[Tomerienue U1t CaMOCTOATENBHOM pabOoTHI.
bubnuoreuno-usnarensckuil neHTp. OTaen oOcayKUBaHUS EYaTHbIMU M31aHUSIMU
Criennanu3upoBaHHas MeOeIb:
Pabouwne cronsl Ha 1 MmecTo — 21 T
Crynbs — 55 mr.
Habop neMoHCTpalMOHHOTO 0OOpYHOBaHMS M y4eOHO-HAIVISIHBIX MOCOOMH, 0OecreunBaronux
TEMaTUYECKUE WILTIOCTPALUN:
OKpaH HaCTEHHbIN — | MIT.
ITpoekrop — 1mirt.
HoytOyk — 1.
HNudopmanmonno-6ubmmorpaduyeckuii oTaen.
Criennanu3upoBaHHas MeOelb:
PaGoumne cronel Ha 1 mecTo - 6 WIT.
Crynbs - 6 Wt
KoMrmiproTepHasi TEXHUKa ¢ BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTH «VHTepHeT» u obecrnedeHrnem
JOCTyIa B 3JIEKTPOHHYI0 HHPOpManoHHO-00pa3oBareinbHyto cpeny PI'bOY BO «CeBKaBl'Ax:
[TepconanbHbIi KOMIBIOTEP — 11IT.
Ckanep — 1 mrT.
M®Y — 1 mr.
Otnen o0cCyKUBaHUS AIEKTPOHHBIMU U3JIaHUSIMU
Crneunanu3upoBaHHasi MeOeb:
Pabouwne cronsl Ha 1 MecTo — 24 mmT.
Crynbs — 24 .
Habop aeMoHCTpallMOHHOTO 0OOpPYIOBaHHS M y4eOHO-HAIVISHBIX MOCOOMH, 0OecreunBaromnx
TeMaTU4YeCKHUe WILTIOCTPaIUH:
WNuTepakTuBHas cucrema - 1 mr.
Monurop — 21 mrT.
CereBoit TepmuHa -18 mr.
[TepconanbHbIN KOMOBIOTED -3 LIT.
MOV — 2 mir.
IIpunTep —1mrt.
[Tomerienue Ui XpaHeHUs: U TPO(YUIAKTUYECKOTO 00CITYKUBAaHUS y4eOHOro 000pya0BaHHS
Ayn. 11 Crneunanu3upoBaHHas MeOEb:
Cremnaxu — 1 mt., mkag — 1 mwr., ctyn -1 mWrt., Kpeciao KOMIbIOTEpHOE — 4 MIT., CTOJ — 5 IIT.
[Tpodunaktuueckoe o6opyaoBaHuE:
[Tepcdoparop -1 mT.
AKKyMyJSITOpHas Jpeib-IypynoBepT — | 1T, HAOOPBI OTBEPTOK -2 WIT., MbUIecOC -1 MIT., KJIeuu
00XMMHBIE — 3 IIT., TecTep OJIOKOB MUTAaHUSA -1 MIT., MyTbTUMETp -1 IUT., (heH TEPMOBO3AYIIHBIH
MasIGHBIN -1 IIT., DasIBHUK -3 IIT.
YyebHOe mocobue (NmepcoOHaJIbHBIN KOMIBIOTEpP B KOMIUIEKTE) — 2 INT., MaccaTwxu — 1 mrT.,
Ookopesbl-1 mT.
Kommytarop -1 mir., BHemHuit DVD npuBoa -1 1T., BHEIIHUHT )K€CTKUM JUCK - 1 IIT.
8.2. TpeGoBaHus K 000pYI0BAHUIO Pa00UYMX MECT NPeNnoaaBarTeis U 00yYaAIMNXCS
1. pabouee MecTO mpernoaaBaress, OCHAIIEHHOE KOMITBIOTEPOM € A0CTyToM B MHTepHeT,

2. pa60qI/Ie MECTa o6yqafom1/1xc51, OCHAIICHHBIC KOMIIBIOTECpAMU C OOCTYIIOM B
I/IHTCpHCT, NpCAHA3HAYCHHBIC JJI1 paGOTBI B BHGKTpOHHOI‘;I O6p330BaTeHBHOﬁ cpeac.



3.B koMmmbroTepHOM Kjacce JOJDKHBI ObITh ycraHoBieHbl cpeiactBa MS Office:Word,
Excel, PowerPoint.

8.3. TpeGoBaHus K cielHAJIU3UPOBAHHOMY 000PY10BAHMIO HET

9. OCOBEHHOCTH PEA/IMBALIMU JUCHUIIJINHBI 1J1s1 UHBAJIM/10OB U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA

Hns  obOecnieueHust 00pa3oBaHMsS HMHBAJIUIOB M OOYYarOIIMXCA C OrPaHHMYCHHBIMH
BO3MOXKHOCTSIMU  3/I0POBbsl pa3zpabatbiBaeTcs (B Cilydyae HEOOXOAMMOCTH) aJalTHPOBaHHAsS
oOpa3oBaTenbHas MpOrpamMma, WHIWBUAYAIbHBIA Y4eOHBIH IUIaH C Y4eTOM OCOOEHHOCTEH HX
HCUXO(U3UUECKOTO  Pa3BUTHUS M COCTOSIHUSL  3JI0POBbS, B  YACTHOCTH  IMPUMEHSETCS
WHIUBUIYAIbHBIA TMOAXOJ K OCBOCHHIO TUCHUIUIMHBI, WHIWBUIyAIbHBIC 3aJaHus: pedeparsl,
HHChbMEHHbIE Pa0OTBl M, HA00OPOT, TOJBKO YCTHBIC OTBETHI W JHAJOTH, WHIMBUIyaTbHbIC
KOHCYJIbTAlluH, HCIIOJIB30BaHHUEC I[I/IKTO(l)OHa U ApYyrux 3alucblBaromux CpcaACTB  JIA
BOCIIPOU3BEICHUS JICKIHOHHOTO 1 CEMHHAPCKOTr0 MaTepHaa.

B Oeiax oOecrieueHust 06y‘-IaIOHH/IXC$I HHBAJIMAOB W JHIO C OrpaHU4YCHHBIMH
BO3MOXKHOCTSIMH ~ 3JI0POBbSI  KOMIUIEKTyeTCsI  (DOHII OCHOBHOW  yd4eOHOH  JIUTEepaTypoi,
aJaNTHPOBAHHON K OIPaHUYEHUIO 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JOCTYI K KOTOPHIM
opranu3oBad B BUIL] Akagemun. B OuOnnoreke MpoBOISTCS WHIMBHUAYaJIbHBIC KOHCYJIbTAIMU
JJIsA I[aHHOﬁ KaTeropmuu HOJ'II)3OBaTeJ'[eI\/JI, OKa3bIBACTCA IMOMOIIb B PCruCTpai U UCI0JIb30BaHUHN
CETEeBBIX M JIOKAJIBbHBIX JJICKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB, MPEIOCTABISIOTCS MECTa B
YUTaJIbHOM 3alJiC.



IIpunoxenue 1.

®OH/I OHEHOYHbLIX CPEJICTB

o AIMCIHUIIJIMHE [IporpaMMupoOBaHKE Ha SI3bIKE BHICOKOTO YPOBHSI




1. HACIIOPT ®OHJJA OHEHOYHBIX CPEJACTB 1O JUCHHUIIJIMHE
IIporpamMupoBanne Ha si3bIKe BBICOKOTO YPOBHS

1. KOMHeTeHIII/II/I, (l)opanyeMble B IIpouecCce N3yJYeHusl TUCHUIIJINHBI

Hnpnexc ®opMyTUpOBKa KOMIIETEHIIUU

[1K-2. CriocoObeH 000CHOBATh IPUHUMAEMbIC TIPOCKTHBIC PEIICHHSI, OCYIIIECTBIISATh
MMOCTAHOBKY U BBIITOJIHEHUE SKCTICPUMEHTOB 10 TIPOBEPKE UX KOPPEKTHOCTH U
b dexTuBHOCTH

[1K-3 Crioco0OeH UCTOIb30BaTh HABBIKK PA3IMYHbBIX TEXHOJIOTHIA pa3paboTKu
MPOrPaMMHOTO 00ECTICUEHUsI, OTIEPAIIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHH,
CPEICTB pa3pabOTKH MPOrpaMMHOro UHTepdelica, MpUMEHEHHS S3bIKOB U
METOJIOB (POPMATBHBIX CIIeIU(DUKAIIHIA, CHCTEM YIIPaBICHUs 0a3aMH TaHHBIX

2. Jtanbl (OopMUPOBAHNS KOMIIETEHIIUH B MPOIECCE OCBOCHHS I CIUIIIMHBI

OcHOBHBIMU 3TanamMu  (HOPMHUPOBAHMS YKA3aHHBIX KOMIICTCHIMH TPU U3yYCHHUH
00yJaromuMHUCs  JUCHUIUTMHBI  SIBISIOTCS  TOCJIEJOBATEIEHOE H3YYEHHE COAEPIKATEIBHO
CBSI3aHHBIX MEXKIY cO00# pa3aenoB (TeM) yueOHbIX 3aHATHH. M3yueHne kaxaoro pasaena (TeMbl)
OperoiaraeT OBJAJACHUE OOYYarOIIUMHUCS HEOOXOAMMBIMH KOMIETEHIMSIMH. Pe3ynbprar
aTTecTalMd OOYyYaroIIUXCsS Ha Pa3IMYHbIX dTanax (OPMHUPOBAHMS KOMIICTCHIIMH ITOKa3bIBACT
YPOBEHBb OCBOCHUS KOMIICTCHIIHIA 00YYarOIIIMUC.

OranHoCTh (HOPMHUPOBAHMS KOMIIETEHIIUI MPSMO CBsi3aHA C MECTOM JUCIUIUIMHBI B
00pa30BaTeNIbHOI MporpamMmme.

Pa3aens! (TeMbl) JUCHUILIHHBI DopMupyemMblie KOMIETEHIIUN (KOIbI)
[1K-2 IK-3.

Monysu B si3bIKe iporpammupoBanusi Python + +
Knaccel u OOIL. + +

M ckiroueHnst 1 ”HCTPYMEHTHI + +
Peanu3zanus anroputMoB 00pabOTKH TaHHBIX Ha + +
Python

Bsenenue B 6ubanoreky NumPy + +
MaHunynsauuy HaJ JaHHBIMU C TOMOIIBIO TTaKeTa + +
Pandas

Buzyanuzanus ¢ moMoIsro +
6ubnmuorexku Matplotlib +

Onementsl rpaduku B Python + +




3. HOKa3aTeJII/I, KPHUTECPHUH H CPEACTBA OLICHUBAHUS KOMHeTeHHHﬁ, (l)Ole/IpyeMbIX B IIpouecce U3yIeHust TUCIHUIIJTUHBI

IIK-2. Cnnoco6eH 000CHOBATH NPUHUMAEMbIe POEKTHbIE PellleHUs, OCYIIeCTBJIATH MOCTAHOBKY M BbINOJHEHHE IKCIIEPUMEHTOB 110 NIPOBEPKe UX
KOPPEKTHOCTH U 3 (PeKTUBHOCTH

Kpurepun oneHuBaHus Pe3y/IbTATOB 00yYeHUs

Cpeucma OLICHUBAHUSA PE3YyJIbTATOB

o0yueHust
Hnnukaropbl 10cTHKEHHST
KOMIIETeHIMH HEYIOBJICTB YAOBJICTB X0poLIo OTJIHYHO Texymuii ITpomexyTounas
KOHTPOITb aTTecTanys
[IK-2.1. Pa3pabaTriBacT u He 3naer HemoHcTpHUpyeT Xopoue 3HaHuA Hemonctpupyet omiinunble | KoHTposbHas DK3ameH
yIpaBJIseT NPOeKTaMHu, 1 COBPEMEHHOT0 COBPEMEHHOTO COBPEMEHHOTO 3HAHUS COBPEMEHHOTO paborta,
peanusyer ux C MIPOTPaMMHOTO NPOrPAMMHOTO IIPOTPaMMHOTO IIPOTPaMMHOTO nabopaTopHbIe
HCTIONb30BaHUEM oOecrieyeHus U He 06eCIICUCHILS " obecrieyeHus U o0ecrieyeHuss ¥ METOI0B paboThl, ;FGKyI.HHfI
COBPEMEHHOTO IIPOrPaMMHOT0 | MPUMEHSET UX B METOJIOB IPUMEHEHUSI | MPUMEHEHHUS UX B TECTOBBIH
obecrieyeHus. peanusamun npoekrop | HOYBEPCHHO HPUMCHACT |y o boamsarm peanu3anuy IpoeKTOB KOHTPOJIb,
nx B pCAIN3ALNHN | poekTOB MPaKTHYECKUE
TIIPOCKTOB pa6()T1,1

I1K-2.5. IlpousBoaut anamu3 | He ymeer u He roroB | He yBepeHo | YBepeHo ucnosbsdyer | I'oros u yMeeT
METOI0JIOT U TIOCTAaHOBKH | IPOBOJIUTH aHAIN3 | aHATU3HPYET METOJIOJIOTUHI HCTIONIb30BATh
BBIYHMCIIATEIBHBIX METOJI0JIOTUHI METO/I0JIOT U MOCTaHOBKH METOJIOJIOTUH  [TOCTAHOBKH
9KCIIEPUMEHTOB I10 TPOBEPKE | TOCTAHOBKH MIOCTaHOBKH BBIYHCIIUTEIBHBIX BBIYHCIIUTEIBHBIX
nx 3¢ dexTBHOCTH BBIYHMCITATEIHHBIX BBIYHMCITUTEIBHBIX 9KCIIEPHMEHTOB 0 | AKCIIEPUMEHTOB 1o

JKCIIEPUMEHTOB MO | 3KCIEPUMEHTOB 10 | TIpOBEpKe uX | IpOBepKe nx

TIPOBEPKE UX | MPOBEpKe uX | 3pPeKTHBHOCTU 3 PEKTHBHOCTH

s dekTUBHOCTH 3¢ PeKTUBHOCTH
TIK-2.6. Paboraer ¢ | He Bmanmeer YactraHo Biazeer | Brnageer OCHOBHBIMH OTinnyHOE BJIAJICHUE
COBPEMEHHBIMH  CHCTEMaMH | OCHOBHBIMH OCHOBHBIMM  HaBbIkamy | HaBBIKAMH PabOTHI C OCHOBHBIMHU HaBBIKAMU
MIPOTPaMMHPOBAHHS W | HaBBIKaMH pabOTHI C PaBoTHI ¢ | coBpeMeHHBIMU PaBOTEl C COBPEMEHHBIMHU
MIPOEKTHPOBAHUS COBPEMEHHBIMHU COBPEMEHHBIMH cucTeMaMu CHCTeMAMMU

cucTeMaMu MPOrpaMMUPOBAHUS U

nporpammupoBanns u | CHCTEMAMH MIPOEKTHPOBAHUS. TpOTpaMMHpOBAHHA "

IIPOEKTUPOBAHUSL. pOTpaMMHUPOBAHUA U IIPOEKTUPOBAHUSL.

MIPOEKTHPOBAHMUS.




IIK-3 Cnoco0eH ucnob30BaTh HABBIKM PA3JIMYHbIX TEXHOJIOTHI Pa3padoTKH NPOrpaMMHOI0 o0eciiedeHusi, ONePANMOHHBIX CUCTEM, CETEBbIX
TEXHOJIOTHH, CPeICTB Pa3padoTKU NPOrpaMMHOI0 uHTep(eiica, npuMeHeHNsl I3bIKOB U MeTOA0B (POPMAIbHBIX cieupuKaAnMii, CHCTEM
yhpaBJieHus 6a3aMH JTaHHBIX

Kpurepuu oneHnBaHusi pe3yJibTATOB 00y4eHMsI

CpencTBa OLleHUBAHHUS Pe3YJIbTATOB

00y4eHust
HnpukaTopbl J0CTHKEHUS
KOMIICTEeHIIMH HEYIOBJIETB YAOBJIETB X0po1io OTJIMYHO Texymmii IIpomexyTounas
KOHTPOJIb aTTecTalys
I1K-3.3. Pa3pabatsiBaer He 3Haer HemoHcTpupyeT Xopomue 3HaHus | JlemoHcTpupyer ominuseie | KoHTponbHas Ok3ameH
KOMITOHCHTBI KOMIIOHCHTBI YaCTUYHbIEC 3HAHUS | METOJOB  pa3pabOTKH | 3HAHUS MeTozoB | Padora,
HH(POPMAIMOHHBIX CUCTEM, HH(POPMAITMOHHBIX METOIOB Pa3spabOTKH | KOMIOHEHT paspaboTku KoMIoHenT | 1800paTtopHbie 5
BKITIOYast MOJIENIN 0a3 JaHHBIX | CHCTEM, BKITFOUAS paboTHI, TEKYIITHIA
KOMITOHEHT HHPOPMAITMOHHBIX HHPOPMALMOHHBIX CHCTEM, .
1 MOZETH Pa3paboTKH Mojenu 0a3 JaHHBIX H 5 TECTOBBIN
MpOrpaMMHBIX HHTEphEiicon MOJIEITH Pa3paBoTKy WHPOPMAINOHHBIX CHUCTEM, BKJIIOYAs | BKJIIOYAss  MOJEIH a3 | OHTPOITE,
IPOrPaMMHBIX CHUCTEM, BKIIFOYas | Mojaenu 0a3 NaHHBIX U | JaHHBIX u MOJISTH | ppakTHYCCKHe
unTepdeiicoB Momenn 0a3 MaHHBIX W | MOIENM  pa3spabOTKM | pa3pabOTKH IPOTPAMMHBIX | paboThl
MOJIeNnn pa3paboTKH | MPOTPAMMHBIX uHTepeiicon
IIPOrpaMMHBIX uHTepeiicon
unrepdeiicon
[K-3.5. [Ipumenser He ymeer u He roros He yBepeHo mnpumeHseT | YBEpEHO IPUMEHSET I'oros 51 yMeeT
CTpaTeruu NpoCKTUPOBAHUA U MPUMEHATH CTPATETUN CcTpaTeruu CTpaTerun NIPUMEHATH cTpaTreruu
KOHCTPYUPOBaHUS IIPOEKTUPOBAHUS U [POEKTHPOBAHMUS i | IPOCKTUPOBAHHS U NPOEKTUPOBAHHUS -
IIPOrPaMMHOTIO IIPOAYKTa KOHCTPYUPOBaHUs KOHCTPYUPOBaHUs
porp poayKTa, TPyHp KOHCTPYUPOBaHUS TPyHp KOHCTPYUPOBaHUS
HCIIOJIb3YSl OCHOBBI MPOrpPaMMHOTO MIPOrPaMMHOTO
MOJEJTUPOBAHUS U aHAJIU3a MPOAYKTa, UCIIONB3YS TpOrpaMMHOTO MPOJYKTa, UCIIOB3YS TIpOTPAMMHOrO  pOAyKTa,
OCHOBEI MPOJYKTa, UCTIONB3YS | oCHOBEL HCIIOJIB3YS OCHOBBI

MPpOrpaMMHBIX CUCTEM

MOJCIUPOBAHUA U
aHaJIn3a

OCHOBBI MOACIHNPOBAHUSA
1 aHaJin3a nporpaMMHBIX

MOJCIUPOBAHUA U
aHaJin3a MMporpaMMHbIX
CUCTEM

MOJIEIMPOBaHKs U aHallu3a
[IPOrPaMMHBIX CUCTEM

MPOTPAMMHBIX CHCTEM | cpcTeM
ITK-3.6. Mcnonb3yeT He Brnaneer Yactraao Biazeer | Bmageer OTtnnyHOE BIIAJCHUE
COBPEMEHHBIC TEXHOJIOTUH COBPEMEHHBIMU COBPEMEHHBIMU COBPEMEHHBIMHU COBPEMEHHBIMU
pazpabotku [10 TEXHOJIOTHSIMH TEXHOJOTHsIMH TEXHOJIOTHSIMH TeXHONOTHAMH Pa3paboTKH
CTPYKTYpHOE, 00bEKTHO- azpabotku I10O aspabotku I[10
(cTpyKTypHOC, pasp pa3paboTku 1o | P»P o (cTpykTypHOe,
OpUEHTHPOBAHHOE) (cTpykTypHOE, (cTpykTypHOE, 6
0OBLEKTHO- (cTpyxTypHOE, 0OBEKTHO- OOBEKTHO=
OPUEHTHUPOBAHHOE) 00BeKTHO- OPUEHTHPOBAHHOE) OpHEHTHPOBAHHOE)

OpPHEHTHUPOBAHHOE)




1.

2.
3.

4. KoMIJIEKT KOHTPOJIbHO-0LIEHOYHBIX CPEACTB MO AUCIUIIINHE
OCHOBBI M IPOrPAMMMPOBAHMS

Bonpocel k 3xk3amMeHy
ITo nucuurumne [IporpammupoBanue Ha SIBY

. Tl JaHHEBIX.

. IlepemeHHbIE.

. HucioBble TUIIBI JAHHBIX.

. Onepanuu Ha/l YUCIOBBIMU THUITAMU JaHHBIX.

. CTpoku.

. Ctpoku unicod.

. BoiBo 1aHHBIX.

. BBOJ naHHBIX.

. @opMaTupoBaHHbII BBOJI/BBIBOI.

10.Croucku.

11.BpIpaxeHus B ciucKax.

12.0mnepatop del.

13./croib30BaHKE CIIMCKOB, KaK CTCKOB.
14.Mcnosib30BaHue CIIUCKOB, KaK oyepecH.
15.0nepanuu cpaBHEHUS JJIs1 CITUCKOB.
16./lnama3oHsbl.

17 Koprexu. OTivune KOpTexKeu oT cioBapein
18.CnoBapu.

19.0mneparop if. OcoOeHHOCTH ONEPATOPOB CPABHEHHUS.
20.0Omneparopsl 1ukia. Oneparop for. Onepatop while.3aBepiienne nukia.
21.IMponomxkenne mukina.Oneparop pass.
22.0Onpenenenue GyHKIUH.

23.ITpocTpaHcTBO UMEH (DYHKIIMU.

24 Ilepenava napamerpos. Kiroun.

25.I1lepenava B hyHKIHIO IEPEMEHHOTO YHCIIA APTYMEHTOB.
26.2neMeHThI PYHKIHMOHAIBHOTO MPOrpaMMHUPOBAHHS.
27.Wcnonp3oBanue aaMOaa PyHKIMA.

28.dyHKIMK pabOThI CO CTPYKTYpPaMU JaHHBIX.
29.@yukums map(). [Ipumeps! npuMeHeHus
30.®yukuus filter().IIpumepsr npuMeHeHus
31.®yunkuus reduce().Ilpumepsl npumeHenus
32.JlokyMeHTHpOBaHUE (PYHKIIHUI.

O 00 1 N DN B~ W —

Tunossble 3a1a4u
o gucuumuinee [IporpammupoBanne Ha SIBY

Manoe npeanpusaTye B NepBbIi 1eHb pa0OTHI BBIMYCTHIIO P e 1IMHUIl TOBApHOM MPOTYKIIUH.
Kasxnprit mocneyromiuii 1eHb OHO BBIMTYCKAIO MPOIYyKIMKA Ha Q eIWHUIL OOJIbIIE, YeM B
npeapaymui. CKoJbKo THEH nmoTpedyercs npeAnpHsITHIO, 4TOO0bI 00111ee KOJINYECTBO
BBINYIEHHON MPOIYKIIMU 32 BCe BpeMsl pabOThI BIIEpBbIE MPEBHICUIIO 3aINIAHUPOBAHHBIN 00beM
T?

Haiit HOMEep MUHUMAJILHOTO 110 MOYJIIO JIEMEHTA MACCHUBA.

Yucna dubonayuun onpenenstorcs kak a(0)=1, a(1)=1, a(i)=a(i-1)+a(i-2). Haiitu: a) n-oe uncio
®ubonayuu. 6) cymmy nepBbix N yucen GudoHauym.



10.

11.

12.

HaiiTu B MaccuBe Te 3J1IeMEHTHI, 3HaYeHHE KOTOPHIX MEHBIIIE CPEIHEr0 apUPMETHUECKOTO,
B35ITOr'O OT BCEX 2JIEMEHTOB MacCHBa

Haiitn Haumenbiee oomee kparnoe (HOK) n1Byx HaTypaJlbHBIX YHCEI.

Jlanbl ABa HaTypaJIbHBIX uncia. [IpoBepuTh, SIBISAIOTCS U OHU APY>KECTBEHHBIMH.
[Tpumeuanue: 1py>KECTBEHHBIMU YHCIIaMU Ha3bIBAIOTCS JIBA PA3IMUHbIX HATYpalIbHBIX YUCIA,
JUISL KOTOPBIX CyMMa BCEX COOCTBEHHBIX JI€IMTENEH IEPBOT0 YKcia paBHa BTOPOMY YHCIY U
CyMMa BCE€X COOCTBEHHBIX JICJIUTENICH BTOPOTO YUCIa paBHa nepsomy yuciy. Hanpumep, 220 u
284 — mapa npy>KeCTBEHHBIX Yncel, moToMy uto: Cymma coOCTBeHHBIX aAenutenet 220: 1 + 2 +
4+5+10+11+20+22+44+55+ 110 =284 Cymma coOCTBEeHHBIX aenuteneit 284: 1 +2 +
4+71+142 =220

Janbpl HaTypasibHbIe yucia n u K (k He peBbImaeT n). BEIYUCIUTE 9MCI0 COYeTaHM U3 n 10 K.

I
' !

C =—
' k‘.{n—k}‘.

JlaHo HaTypaJlbHOE YHCIIO N 3apaHee Hen3BecTHOU paspsaHocTH. CHopMUpoOBaTh U BHIBECTH Ha
9KpaH YUCIIO, IPEACTABIIAIONIEE COOON PEBEPCHYIO 3aIIUCh N.

JlaHbl ABa HaTypaJIbHBIX YMCIIA OAUHAKOBOU AeCATUYHON paspsaHocTH. CHopMUpOBaTH U3 HUX
TPEThE YUCIIO TaK, YTOOBI U(PHI IEPBOTO YUCIIA CTOSIN Ha HEYETHBIX MECTaX TPEThETO, a

U psl BTOPOTO — Ha YeTHBIX. [Ipu aTOM nopsiaku crnegoanus uudp coxpansworcs. Hampumep,
nipu BBoje 1234 u 5678 nporpamma J1okHa BbIJaTh OTBET 15263748

Jlano HatypayibHO€ uMcio n. [IpoBepuTh, ABISAETCS JIM OHO CHACTIMBBIM OUIIETOM.
[Tpumeuanue: BooO1ie, B MaTeMaTHKe OOBIYHO PACCMATPUBAIOTCS CYACTIMBBIE OUIIETHI €
YETHBIM KOJMYECTBOM IIU(P, TOTOMY YTO Y HUX MOXKHO SIBHO BBIJICTUTH JIEBYIO U NPABYIO
MOJIOBUHBI OJIMHAKOBOH JITMHBI, CYMMBI IU(p KOTOPBIX U cpaBHUBAIOTCSA. OTHAKO MBI
HECKOJIBKO PacIIupUM 3TO ONPEIENICHUE, M0J1aras, 4YTo €ClIy YNCI0 UMEET HEUETHYIO JUIMHY,
€ro HEeHTPATbHYIO IU(PPY MOXKHO OTOPOCUTD, TaK KaK €€ JOTUIHO ObLIO OBl MPUOABUTH K
HaKaIlJMBaeMbIM CYMMaM OOOUX MOJIOBUH, YTO, COOCTBEHHO, HE U3MEHUT OTHOIICHUS MEXIY
Humu. Hanpumep, uncno 14350 — cyactinuBslii Ouer, Tak kak 1 +4 =5 + 0, a HeHTpaIbHYyIO
upy Mbl OTOPOCUITH.

JlaHo faefcTBUTENBHOE YUCIIO X. BBIUNCINTD 3HaUEHNE SKCIIOHEHIIUAIbHON PYHKIMHU (TO €CTh,
noKa3aTelbHON (QYHKIUH €X , [JIe € — MaTeMaTH4ecKasi KOHCTaHTa, € ~ 2,718281828459045 ) B
TOYKE X C 3aJJaHHOM TOYHOCTBIO €ps C MOMOIIIbI0 psna Teiopa:

. x X x
& =l+—+—+—+--::
no2r 3

Jlana nocnenoBaTenbHOCTh CUMBOJIOB JUIMHEI 1 (n >= 1). [IpoBepuTh OanaHc KpyTabIX CKOOOK B
9TOM BhIpakeHnu. Hampumep, mpu BBoie Beipaskerus (())() mporpamma J0JKHA COOOITUTE O
MPaBUIILHOCTH PaCCTAaHOBKHM CKOOOK, a Mpu BBOJIe BhIpakeHUs ((()) — O HEMPaBUILHOCTH.
[Tpumeuanue: cOanaHCUPOBAHHONW CKOOOYHOM 3aMMChI0 HAa3bIBAETCSI CUMBOJILHOE BHIPAYKEHUE, B
KOTOPOM KaKJIOM OTKpBbIBaroIell CKOOKE COOTBETCTBYET 3aKphIBAIOIasl CKOOKaA IpaBee 1

Ha000pOT, KaXKJIOH 3aKPHIBAIOIICH CKOOKE COOTBETCTBYET OTKPBIBAIOIIAsl CKOOKA JIEBEE.
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14.

15.

16.

17.

18.

19.
20.
21.

22.

CreHepupoBaTb 20 cnyvanHbiX Lenblx Yncen B gnanasoHe ot -5 Ao 4, 3anncatb UX B A4ENKu
maccuBa. [locumTaTtb CKOMbKO Cpeayn HUX MONMOXUTENbHbIX, OTpMUATENbHbBIX U HYNEBbIX
3Ha4yeHu. BelBeCTH Ha 3KpaH anemeHTbl MaccyBa U MOCYUTAHHbIE KONMYeCTBa.

Jana nocienoBaTebHOCTh HaTypaibHBIX YUCEI, OTpaHUYEHHAs BBOJIOM HyJIs. BriBecTu Ha
KOJIMYECTBO MPOCTHIX WICHOB 3TOM MOCIe10BAaTEIbHOCTH

JlaHo HaTypaJIbHOE YKCIIO N, a 3aTEM MOCIeI0BaTEIbHOCTh HATYPAJIbHBIX YHUCEN, OTpaHUYEHHAs
BBOJIOM HYJIsl. BbIBECTH Ha 3KpaH NMpoU3BEACHUE ABY3HAUHBIX AJIEMEHTOB 3TOM
MOCIIEI0BATEIbHOCTH, KOTOPBIE JIEJSTCS Ha 1.

B ogHOMepHOM MaccuBe XpaHUTCS HH(DOPMAIIHS O KOJTMYECTBE OCAIKOB, BHITIABIINX 3 KaXIbII
JeHb CeHTAO0ps. OnpeIenuTh: a) B KaKUe IHA 0CaIKOB He ObLI0; 0) JHH, KOT/Ia KOJIMYECTBO
0CaJIKOB MIPEBBICUIIO CpeTHEE 3HAUCHHUE; B) 00IIee KOJIMYECTBO OCAIKOB 32 MECHIIL.

B onnomepHoM MaccuBe XpaHUTCS UHPOPMALIUS O KOMMYHAIbHBIX TJIATEXaX KKI0M U3 ceMen
20-xBapTHpHOTO JToMa 3a Mecsil. OnpeennuTh: a) 00Ny CyMMY TUIaTexel; 6) HoMmepa
KBapTHUpP, KOTOPHIE HE OIUIATUIIN KOMMYHAIBHBIC YCIIYTH; B) HOMEpPA KBAPTHUD, IJIATEKHU
KOTOPBIX MPEBBICUIIN 33JJAaHHOE 3HAYCHUE.

BriBecTu Ha skpaH Matpuiy 5x4, aneMeHTaMHu KOTOPO SIBJISIOTCS LI€TIbIe CIIyYaiHbIE YUCIa U3
unrepsaia [30,70]. OnpenenuTs HOMEP MUHUMAIBHOTO 3JIEMEHTA B K)KJIOM YETHOM CTOJIONE U
HOMEp MaKCUMAJIbHOTO AJIEMEHTA B Ka)/I0M HEUETHOM CTOJIOIIE.

. HaiiTu monoxutenbHble 3J1eMEHTHI TJ1aBHOM JUaroHalld KBaJpaTHOW MaTpPHULIBL..
[IpeoOpa3zoBath Tpu BBEIEHHBIE CTPOKH, YTOOBI MOCTIE KAX10i U(PHI crieaoBaa cUMBOI _! ¢
W3MeHUTh BBEJIEHHYIO CTPOKY LGP, pa3MeCcTUB cHaua1a HU(pbl 3aHUMAIOIINE HEYEeTHBIE
MeCTa, IOTOM YETHBIE.

BeiBecTr Ha 3kpaH Tabauity ymMHOKeHus (o1 1 10 9).

CEBEPO-KABKA3CKAA TOCYJIAPCTBEHHASA AKAJIEMMUSA

Kadenpa Obmeit nHGopMaTHKH

20 -20 Y4eOHBIN T0J1

DK3aMeHaIMoOHHbIH omteT Ne 1

o gucuuiuinge: Iporpammuposanue Ha SIBY

i oOyuatonuxcs HanpasiaeHus nmoarotoBku 09.03.04 - TlporpaMMHas WHXEHEPHS]

. [lonsatue anroputma u nporpamMmbl. CrIoCOOBI 3aMMUCH aAJITOPUTMOB.
. OnHomepHbie MaccuBbl. [IOHSATHS: MaccuB, CTPYKTYpbl JaHHBIX, OJHOMEPHBINU,

nByMepHbIi MaccuB. O0bsaBnenue. [Ipumep onucanust 0OAHOMEPHOTO MacCHBA.

. 3agava: 3amaH ogHoMepHbId mMaccuB A[l..20]. HailtTu cymMMy MakCUMajlbHOTO W

MHHUMAJIBHOI'O 3JICMCHTOB.

3aB. kadeapoi Onbpkanosa JI.M.



KonTposabnas padora
o pucuuiuiee [Iporpammuposanue Ha SIBY

Bapuanr 1

1. OcHOBHBbIE 37I€MEHTHI IPOTPAMMHUPOBAHUS
2. IIporpammHbIe CpesicTBa

3. 3anmanue Ne 1

CoctaBuTh OJOK-CXEMy M HpOTpaMMy JUIsl BBIYMCICHUs 3Ha4eHUs (YHKUMU 1O ¢dopmyie (Bce
[IEPEMEHHBIE IPUHUMAIOT 1€HCTBUTEIbHBIE 3HAUECHHUS )

7=

Bapuant 2

1. TpeGoBanusi, MpeIbIBISIEMBIE K TPOTPaAMMe

2. Hucxopsiee npoeKTHpOBaHHE

3. Bamanune Ne 2

BbIluncauTh KOJIMYECTBO U CYMMY OTPHILIATEIbHBIX 3JIEMEHTOB MaccuBa X(5,4).

Bapwuanr 3

1. AHanmu3 ¥ TpPOEKTUpOBaHUE — pa3padoTka KoMIUIeKca anroputMmoB. KoaupoBaHue wu
KoMmwisanus. TecTupoBanue u OTIIAIKa.

2. Bocxopsiee npoeKTHPOBaHHUE
3. 3aganme Ne 3
B nenounciennom maccuse A (30) HaliTH HAUMEHBIIHIA U3 DJIEMEHTOB C HEYETHBIMU HOMEPaMH.

Bapuanr 4

1. Ha3naueHue anroputmMudeckoro s3bika Python.
2. OYHKIMOHATBHOE TIPOTPAMMHUPOBAHUE

3. 3amanue Ne 4

Haiitu MPOU3BCACHUC DJICMCHTOB MAaCCUBAa , MHACKCHI KOTOPBIX KPAaTHBI 3.

Bapwuanr 5

1. A3bik mporpammupoBanus Python
2. IlepeMeHHBIE THUIIBI JTAHHBIX.

3. 3amanme Ne 5

CocTtaBuTh nporpamMmy M OJIOK-CXeMY JJIsl BHIUMCIIEHUS 3HaueHni ¢pyHkuuu F(x)=2 sin2x+1, rae x
U3MEHsIeTCS Ha oTpeske [a,b] ¢ marom h.

Bapnanrt 6

1. Urpa B nnanupoBanue

2. Xakep. 3amuta napopmarmu. Madopmanmonnas 6ezonacHocTsb. biok-cxema.

3. 3aganue Ne 6

CocTaBUTh OJ0K-CXEMY U IIPOTPaMMY Ul BBIUMCIICHUS 3HAUYCHHUSI MHOTOWIEHA B Touke Xx=0.5.



Bapuant 7

1. IlnanupoBanue uTepanui
2. Jloruka B mHGOpMATHKE.
3. 3aganue Ne 7

PazpaboraiiTe npuiokeHue AJsi OnpeneieHus o0IIe CTOMMOCTH TOKYNKH (B pyOssx U qoiuiapax).
HasBanme mpoayKTOB BBIOMPAIOTCS W3 CIHCKA, II€HBI, KOJIWYECTBO, KypC J0JIapa BBOJIMT
10JIb30BATEb.

BapuanT 8
1. OpraHu3zanus OporpaMm pa3BeTBISIONICHCS CTPYKTYPBI.
2. XapaKkTepUCTUKU SKCIIEPTHOIN CUCTEMBI.

3. 3aganue Ne 8
Beenute uncno ot 1 1o 7. Haneuaraiite COOTBETCTBYIONIMN HOMEPY IIBET U3 I[BETOB PaayTH.



TecToBBIE BOIIPOCHI M 3aJaHUA

o pucuuiuiee [Iporpammuposanue Ha SIBY

1. SI3bik mporpammupoBanus Python moaxoaut uis pa3paboTKu:

a.

b
c.
d

KoMIbproTepHBIX 1 MOOMIIBHBIX TTPUIIOKEHU
AHaMTHKa U MaIlIMHHOE 00y4YeHHE

Urp

Hwugero u3 storo.

®dopmupyemast komrereHmus [1K-2

2. Hazosure Tin aniroput™ma:

R

3. Twun anropurma

PazBeTBisarommuiics
JIMHEHHbII
Huxnuyeckuit
CMenIaHHbIA

®dopmupyemas komnerennus [1K-2

®opmupyemas komnerennus [1K-2

4. HazoBuTE TUIT aTOPUTMA:

+

if

O
a. PasserBusroniuiics
b. JIuHeHHBIM
c. CwMmemaHHBIN
d. Iuxnnyeckuit

®opmupyemas komnerenius [1K-3

5. IlepemeHnHas XpaHut B cebe



a. Hwmsa

b. 3HaucHHE
c. Tum

d.

JnunHy cBOero 3HaueHus
dopmupyemas komnerenuus 11K-3

6. int o0o3HaAYaeT THI JaHHBIX ?

dopmupyemast komrereHnmus [1K-2

7. BriOepuTte mpaBUIbHYIO 3aITUCH ONEPATOPa MPUCBAUBAHMUS:

a. 10=x

B. vy=7,8

c. a=5

d. a==b+X

®opmupyemas komnerenuus [1K-2

8. VYkaxwure ornepaTop BBOJA:

a. input()
b. print()
c. int()
d. random()
9. V¥ nepemennoii tuma bool BO3MOXHBIX 3HAYECHHI

®opmupyemas kommnerenus [1K-3

10. YKakuTe onepaTop, KOTOPbIM 3/1€Ch UCIIOIb3YETCS

If n <100:
B=N+A

YcnoBHBIM oniepaTop

a
b. OmnepaTop npHUcBauBaHUS
c. Omnepatop croxeHus

d

OnepaTop yMHOKEHUS
®opmupyemas komnerennus [1K-3

11. YTo mydIne UCIOIb30BaTh JIJI1 MHOKECTBEHHOT'O BETBIICHUSA?

a. Iif—elif —else
b. Muoro if

c. if—else—elif
d. while

®opmupyemas komnerennus [1K-2



12. Onepatop 1ukia B s3bike Python:

a. while
b. for
c. if

d. print

®opmupyemas komnerennus [1K-2

13. Urepanus nuKIa MpOU30MIeT pa3 (Mrepamus — e ITMHUYHOE BBITIOJTHCHHE TEja
IUKJIA)

TOTAL =100
1=0
WHILE 1 <0:

N = INT(INPUT()) TOTAL = TOTAL — NI =1
+1

PRINT(“OCTAJIOCH”, TOTAL)

®opmupyemasn komneteHuusa MK-3

14. Omneparop break nyxen ms

®opmupyeman komneteHuus MK-3

15. I'ne HaxoAsTCs MapamMeTpsl, a Ije apryMeHThl QyHKUIUN?
a. Ilapamerpsl nuiytcs npu 00bSBIEHUN PYHKIIUU, apTYMEHTHI IPU BbI30BE
b. ApryMeHTbI HUIIYTCS IPH 00BSIBIECHUN (QYHKIUH, TAPAMETPHI IIPU BbI30BE
c. OTO OHO U TO xke!
d. Y QyHKUIMHU €CTh TOJIBKO apaMeTpsbl

dopmmnpyemasn komneteHuma MK-2

16. dyuknus len() Bo3sparaer

dopmmnpyeman komneteHums MK-2

17. YtoObl 106aBUTH MOJYJIb B IPOTPAMMY UCHIOIB3YIOT
a. import math
b. import math()
c. import (math)
d. import.math



dopmmnpyeman komneteHuma MK-3

18. Python moxeT paboTaTh Ha ONEepaIMOHHON CUCTEME. ..

a. Windows

b. Linux

c. macOS

d. Hwuero u3 storo

dopmupyemasn komneteHuus MK-3

19. Ot yero A3bIK MporpaMMUpOBaHus Ha3bIBaeTcs «IIuTon»?
a. B dects 3mMen
b. Buects TB-moy
c. B uects urpsl
d. B dgects Omroga

dopmunpyemasn komneteHumsa MK-2
20. Co3natesb s3bIKa IporpammupoBanus Python
a. I'suno Ban Poccym
b. Hpsun Ilarrepcon
c. OpsuH Jonane Knyt
d. Jxeitmc Aptyp ['ociuHr

dopmmnpyeman komneteHuma MK-2

21. a = 345. Komanpa print(a//100)BsiBeieT 3HaYECHHE

dopmunpyeman komneteHuma MK-3

22. BpiGepute NUKINYECKUN alrOpUTM
a. k=0
WHILE K < 10:
PRINT (“TIPUBET”)
K+=1
b. a=int(input())
b = int(input())
¢ = int(input())
s =atb+c
print(c)
c. a=int(input())
ifa>0:
PRINT(A)
ELSE:

PRINT(A)



DOPMUPYEMA 51 KOMITETEHIUA ITK-3

23. [IpaBuibHO 3amMCaH BBOJ YKCIIA C KJIABUATYPBI B CTPOKE MIOJ HOMEPOM

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

vk W

m o 0 T W
a b w DN -

dopmmnpyeman komneteHuma MK-2

24. OmunbKa AoMmyIIeHa B CTPOKE MO HOMEPOM

1. A=
INT(INPUT())
IF A>0:
PRINT(A):
ELSE
PRINT(A)

R W

o 0o T o
A O N -

dopmunpyeman komneteHums MK-2

25. 3HaueHue «elsen?

a. Tak kak
b. Hnaue
c. Ecmm

d. Iloromy 4tO
dopmunpyeman komneteHums MK-3
26. IIporpamma Hanumer cioBo «IIoka» pa3
K=0
WHILE K<10:

PRINT(«ITPUBET»)
K+=1




dopmmnpyeman komneteHuma MK-3

27 1meerca xoprex Buna T = (4, 2, 3). Kakas u3 onepauuii npuBen€r k Tomy, uto umst T Oyner
ccplnatbes Ha koprex (1, 2, 3)?

a. T[0]=1

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

dopmmnpyeman komneteHuma MK-2

28. Berpoennas ¢ynkmnus enumerate() B Python ncnons3yercst 1i1st oTHOBpEMEHHOTO
10 CAMUM 3JIEMEHTaM M UX UHJAEKCaM.

dopmmnpyeman komneteHums MK-2

29. HeoO6xommuMo coOpaTh U BHIBECTH BCE YHUKAIBHBIC CJIOBA U3 CTPOKU PEKIIAMHOT'O TEKCTa.
Kakoii u3 nepeyrcieHHbIX THITOB 1aHHbIX Python moaxomuT myyie Bcero?

a. KopTex (tuple)

b. crucoxk (list)

C. MHOXECTBO (set)

d. cnoBaps (dict)

dopmunpyeman komneteHuma MK-3

30. B (aiimax _ init py cmucku __all  wucnonw3yooTrcs s ONpeAeNieHHs, UTO

, KOT'JIa KaTaJior UMIIOPTUPYETCS ¢ MOMOIIBI0 (HOpMBI oriepaTopa
from*. [lns NEPEMEHHBIX HMX HMEHA HAYMHAIOTCI C OJUHOYHOTO
MO TYEPKUBAHHSL.

dopmunpyeman komneteHums MK-2



Ilepeuyensb 1abopaTOpHBIX padoT
no pucuumuinHe [IporpammupoBanne Ha ABY

JlabopaTropnas padora Nel «3nakomcrBo ¢ Pythony

Heanb pa6oThl: MO3HAKOMUTHCS CO cpeaoi pazpadboTku Python. M3yunTh OCHOBHBIE THUIIBI TaHHBIX,
KOMaH/1bl BBO/Ia U BbIBOJIA IAHHBIX.

ITocTanoBka 3agaun

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

Hanucars nporpammy, KoTopast 3anpaminBaia 0b1 y noib3oBateins: Umsa, @amunus, Bozpact, Mecto
KHUTEIbCTBA - (hammus, ums ( "Bamm gamunms, ums?") - Bozpact ("Ckonbko Bam ner?") - mecto
xkutenscTBa ("I'ne B )xuBere?") Ilocme aToro BeIBoAMIA Obl Tpu cTpoku: "Bamm dpamunms, ums"
"Bam Bo3pact" "Bbl )kuBeTe B

JladopaTopHasi padora Ne2: «/IuHeiiHble MPporpaMmmbi»

ean padoThI:

Jatp oOyuaromumcsi NpakTUYECKHM HaBbIK B IOJATOTOBKE IMPOCTOM IPOrpaMMbl M B 3alUCH
MaTeMaTUYECKUX BBIPAXKEHUI Ha sI3bIKe IporpammupoBanus Python.

IMocTaHoBKa 3aga4n

Hanummre nporpammy ansi pacuera mo 3agaHHbIM Qopmynam. [IpeaBapuTenbHO MOATOTOBBTE
TECTOBBIC IPUMEPHI C TOMOIIBIO KaJbKYJISATOPA UK 3JIEKTPOHHOM Tabmuisl Excel.

JladopaTopnasi padora Ne3: «Pa3BeTBisiiominecss BLIYMCJIUTEIbHbIE POIECCHD,

ean padoThI:

Jlath 00y4JaroIuMCcs IPAKTHUECKAN HABBIK B MCIIOIH30BAaHUH YCIOBHBIX OTIEPATOPOB BETBIICHUS HA
s3bIKe porpammupoBanus Python. Pabora cocTOUT U3 ABYX 3a1aHHIA.

Crnenyronuii MaTepral MpeACcTaBiIeH B BUIE 0POPMIIEHHOH J1a00paTOpHOIl paboTHI.

3ananmne 1

IMocTanoBKa 3aga4n

Hanucarp mporpammy, KoTopas MO BBEISHHOMY 3HAUEHHUIO apryMEHTa BBIYMCISET 3HAYEHUE
byHKIMM, 3a7aHHON B BUAE rpaduka. [lapamerpsl, HeOOXOIUMBIE JJIsl PELLEHUS 3a/laHusl CIeNyeT
MOJTyYUTh U3 TpaduKa U ONpeAeTUTh B IPOrpamMme.

3ananue 2

ITocTranoBka 3agaun

Hamucate mporpammy, KOTOpasi onmpenersieT, TOoMagaeT U TOYKa ¢ 33JaHHBIMH KOOPJIMHATAMH B
3alITPUXOBAaHHYIO oOnacTs. TOUKM Ha rpaHMile MpUHAIIEKAT o0racTu. HeoOXxoaumblie mapaMeTpsl
MOJTyYNTh U3 PHUCYHKA. Pe3ynbraT paOoThl MPOrpaMMbI BBIBECTH B BHJE TEKCTOBOTO COOOIICHUS:
ITonmamaer, He nmomagaer.

JlabopaTopnasi pabota Ned: «OpraHu3anusi HMKJIOB».

ean padoThi:

Jath o0ydaronmmcs MPaKTUIECKU HaBBIK B MCMOJIB30BAHUN 0a30BBIX KOHCTPYKIIUNA CTPYKTYPHOTO
MIporpaMMHUPOBAHUS - ONIepaTOPOB IMKiIa. PaboTa cocraBiena u3 Tpéx 3aJaHuid.

3ananmne 1

IlocTanoBKa 3a1a4u

BrryncnuTe 1 BHIBECTH Ha 9KpaH B BUAE TaOMUIIBI 3HAaUeHUS (QDYHKIIWH, 3aJaHHON Tpaduyecku (CMm.
nabopatopHas padora Ne 2, 3amanue 1), Ha uHTEpBase oT XHayu 10 XKOH ¢ marom dX. MHTepBan u
miar 3ajaTth TakuM oO0pa3oM, 4YTOObI TPOBEPHUTH BCE BETBH MporpamMMbl. Tabmuily CHaOAWUTH
3aroJIOBKOM M IIAIKOM.

3ananme 2

IlocTanoBKa 3a1a4u

s necsati BBICTPEINIOB, KOOPAUHATBEI KOTOPBIX 3aJal0TCS T€HEPATOPOM CIIy4alHBIX YUCEII, BBIBECTH


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

TEKCTOBBIEC COOOIIEHHS O TIOMAIaHUK B MUIIICHB (CM. JJabopaTopHas padorta Ne 2, 3amanue 2).
3amanue 3

ITocTanoBka 3agaun

BrrancnuTe ¥ BBIBECTH Ha 3KpaH B BUJEC TAOMUIBI 3HAYCHUS (YHKIIMH WHTETPAILHOTO CHHYCA,
3aJIaHHOM C MOMOIIBIO CTETMIEHHOTO Psijia, Ha HHTEepBaje oT XHay 0 XKOH ¢ [1aroM dX ¢ TOYHOCTBIO
€ — DTICHJIOH.

Tabnuiy cHaOaUTH 3arojoBKoM M mmiankoi. Kaxmas ctpoka TabauIbl T0JKHA COJIEPKaTh 3HAUEHUE
aprymenTa, 3HadeHre (pyHKIUU U KOJMIECTBO TPOCYMMHPOBAHHBIX YWICHOB PsIa.

JladbopaTopHasi padora Ne5: «OnHOMepHBIE MaCCUBbBD)

Iean padoThI:

Jath oOywarommmcsl MPaKTUYECKUH HAaBBIK B HAMHCAHUU MPOrpaMM 0OpabOTKH OJHOMEPHBIX
MacCHBOB: MIOMCK MAaKCUMyMOB 1 MUHUMYMOB, COPTHPOBKA.

3ameuanue: Jlns opraHu3anuu MaccuBoB B PythOn MoryT ucronb30BaThCs pa3HbIC BapHaHTBHI,
HanpuMep, CIHMCKU WM pelIeHus, IpejaraeMbie B MOAYJSIX array, numpy, B stux pemienusx
MOTYT OBITh TOTOBBIC METOJIBI M (PYHKIIMH, YIPOIIAIONINE MPOrpaMMHUPOBAaHUE, HAPUMEP ITOUCK
MakCHUMyMa, MHHHMYMa HWJIM COPTHPOBKAa. B 3TOM pyKOBOJCTBE mpeiaraercs HCIOIb30BaTh
QITOPUTMBI ITOMCKA PEIICHUH 0€3 NCIIOJb30BaHUS TOTOBBIX METOJIOB U (DYHKITHIA.

ITocTanoBka 3agaun

CdopmupoBaTh OJHOMEpHBINA CHUCOK, cocTosuii M3 N BEIIECTBEHHBIX YHCEI, MOJTYYCHHBIX
reHepaTopoM ciydaiHbix uyucen. KommuectBo »snmementoB crucka (N) 3ampammuBaercs y
noJsib30Batess, Ho He npeBbimaet 30. Inanazon 3HaueHuit 3aeMeHToB oT -5.0 10 5.0. BeruncauTs:

1. [TepBblii 1 BTOPOI MaKCUMaJIbHbIEC IO MOAYJIIO JIEMEHTHI CITUCKA.

2. CyMMy 3JI€EMEHTOB, MOJyJIb KOTOPBIX MEHbIIIE €ANUHUIIBI.

3. Bce aneMeHThI, MOJTyJIb KOTOPBIX MpeBbIIaeT AMaxX oOHYIHUTD.

3. OTcopTupoBaTh CIMCOK, COXpaHss MOPSIOK HEHYJIEBBIX DJIEMEHTOB. PaBHBIE HYIIO DIIEMEHTHI
pa3MeCTUTh B KOHIIE CITUCKA.

JlaGopaTopHas paGoTa Ne6: «/IBymepHbIe MaccHBbI H (PYyHKIHID)

Hean padoThi:

Jatp oOywaromumcsi MpaKTHUYECKU HaBbIK B HAMMCAaHUM TNPOrpaMM 0OpabOTKH JBYMEPHBIX
MacCHBOB C HUCIIOJIb30BaHUEM (DYHKLIUH.

ITocTranoBka 3agaun

JlaH AByMEpHBIN MAaCCHUB BEIIECTBEHHBIX YUCEL.

1. UHUIIMUpOBATh 3JIEMEHTHI CIyYailHbIMK dnciamu B auamnaszone (-10 -: 10).

2. Boruncnutsh cpeqnee u aucnepcuto (D) mo Bcem anemenTaMm MaccuBa.

3. 3ameHUTb, Ha CpefHee 3HAUEHHE, T€ JJIEMEHTBl MAacCHUBA, OTKIOHEHHE KOTOPBIX OT CPEIHETO

npeBbIaer ¢, rae 6 =D .
4. ITyHkTbI 3a1aHUS1 0QOPMUTD B BUAE (QDYHKIMH.

IIpakTnyeckune padoThbI
o pucuuiuiee [Iporpammuposanue Ha SIBY

IIpakTyeckas padora: «J/InHeiiHbIe MPOrpaMMbI»

ean padoThi:

Hatp oOyuarommmcsi MPaKTUYECKH HaBBIK B MOJATOTOBKE IPOCTONM NpOrpaMMbl M B 3aluCH
MaTeMaTHYeCKHX BBIPAXXCHUH Ha sI3bIKe porpaMMupoBanus Python.

ITocTtanoBka 3agaun

Hanummre anroputM nporpaMMel Ui pacueTa o 3agaHHbIM (opmynam. [IpenBapurensHoO



MOJIrOTOBBTE TECTOBBIC MTPUMEPHI C MOMOIIBIO KaTIbKYJISITOpa WK dJICKTPOHHOM Tabmuiel EXcel.

IIpakTnyeckas padora: «Pa3BeTBsilonHecss BbIYUCIUTEIbHBbIE IPOLECCHDY,

Hean padoThi:

Jatb oOydaromuMes NpakKTUYECKU HaBBIK B HCIIOJIb30BAHUH YCIOBHBIX OINEPATOPOB BETBICHUS Ha
si3bIKe IIporpammupoBanus Python. Pabora cocTouT 13 ABYX 3a1aHUI.

Crnenyroiuii MaTepual MpeicTaBjieH B Buie 0OPMIICHHOH J1abopaTOpHON paboOTHI.

3ananmue 1

ITocTanoBka 3agaun

Hanumwure anroput™m nporpaMMbl, KOTOpas 110 BBEJECHHOMY 3HAYEHHMIO apryMEHTa BBIUUCIISIET
3HaueHue (pyHKUMH, 3a7aHHOI B Buje rpaduka. [lapameTpsl, HeOOXOUMBIE AJISl PEHICHUS 3a/laHuUs
CJIEAyeT MOJIyYnTh U3 rpaduka U ONPEAeTUTh B IPOrpaMMe.

3aganue 2

ITocTanoBka 3a1aun

Hanucars nporpammy, KOTOpasi Ompenenser, MonagaeT Ju TOYKa ¢ 3aJaHHbIMU KOOpAMHATaMHU B
3alITPUXOBaHHYO0 00sacTh. TOUKM Ha rpaHule npuHaIexar odiactu. HeoOxoaumeie napaMeTpsl
MOJyYUTh U3 PUCYHKA. Pe3ynbraT paboThl mMporpaMMbl BBIBECTH B BUJE TEKCTOBOTO COOOIICHUS:
Ilonmamaer, He momapgaer.

JladopaTopHasi padora: «Opranu3anusi HUKJI0B».

ean padoThI:

Jatp 00yuaromumMcst TpaKTUYECKU HABBIK B UCIIOJIb30BAHUU 0a30BBIX KOHCTPYKIIMM CTPYKTYPHOTO
IPOrpaMMHUPOBAHUS - ONIEPaTOPOB IuKIa. PaboTa cocTaBiieHna u3 Tpéx 3adaHHiA.

3aganue 1

ITocTranoBka 3agaun

BeruucauTes ¥ BBIBECTH Ha DKpaH B BUJE TAOIUIBI 3HAUCHHS (PYHKIIMHU, 3aJaHHON rpadudecku (cm.
maboparopras pabora Ne 2, 3aganue 1), Ha uHTepBase oT XHad 10 XKoH ¢ marom dX. MaTepBan u
miar 3ajaTh TakUM oO0pa3oM, 4YTOObl MPOBEPUTH BCE BETBU MporpamMmbl. Tabmuiy cHaOIUTh
3aroJIOBKOM U MIAMKOM.

3aganue 2

ITocTranoBka 3agaun

st iecsiTu BBICTPEINIOB, KOOPAUHATHI KOTOPBIX 33al0TCS T€HEPATOPOM CITyHYailHBIX YHCEN, BEIBECTH
TEKCTOBBIE COOOIIEHHUS O MOMaJaHUN B MUIIIEHb (CM. TabopatopHas pabota Ne 2, 3amanue 2).
3aganue 3

ITocTranoBka 3agaun

BeruucauTe ¥ BBIBECTH HAa JKpaH B BHUJAE TAOJUIIBI 3HAYCHUS (PYHKIMHW HHTETPAIHHOTO CHHYCA,
3aJJaHHOM C MOMOIIBIO CTENICHHOTO psijia, Ha HHTepBayie 0T XHau 10 XKOH C marom dX ¢ TOYHOCTBIO
€ — DIICUJIOH.

Tabnuiyy cHaOaUTH 3ar0JOBKOM M Inankoid. Kaxkaas cTpoka TaOiuIbl JOMKHA COAEpKaTh 3HAUCHUE
apryMeHTa, 3HaueHne (PyHKIIMU ¥ KOJIMYECTBO TPOCYMMHUPOBAHHBIX YWICHOB PsJIa.

IpakTnyeckas padora: «OgHOMepHbIE MACCUBbD)

Iean padorsr:

Jate oOywaromuMcss TpPaKTHYECKWH HAaBBIK B HAMMCAHWHM TMPOTPaMM OOPabOTKH OTHOMEPHBIX
MAaCCHBOB: IOUCK MAKCUMYyMOB 1 MUHUMYMOB, COPTUPOBKA.

3ameuanue: JIns opraHuzanud MaccuBoB B PythOn MoOryT HMCrmonb30BaThCsl pa3HbIe BapHAHTHI,
HalpUMEpP, CIOMCKU WIIM PELICHMS, NpeajaraéMble B MOAYJIAX array, numpy, B »Tux pemeHusax
MOTYT OBITh TOTOBBIE METOABI U (PYHKIIUH, YMPOIIAOIINE MPOrPAMMHUPOBAHKE, HAPUMED IMOUCK
MaKCUMyMa, MHUHUMyMa WJIM COPTUPOBKA. B 3TOM pyKOBOJCTBE MpeaaracTcs HCIOIb30BaTh
AITOPUTMBI ITOMCKA pelIeHHH 0€3 NCIOIb30BAHNS TOTOBBIX METOA0B U (QYHKITUH.

ITocTranoBka 3agaun

CdopmupoBaTh OJTHOMEPHBIN CHUCOK, cocTosimuid u3 N BEIECTBEHHBIX YHCEN, MOTyYEeHHBIX



reHepatopoMm ciaydaidHbix umcesl. KomnmuectBo »snemenTtoB crmcka (N) 3ampammBaeTcs y
noJib30Bares, Ho He npeBbimaet 30. Jlnanazon 3HaueHuit 35eMeHToB oT -5.0 10 5.0. BeruncauTs:

1. IlepBbIit U BTOPOIl MAKCUMAJIBHBIE 10 MOJTYJIO 3JIEMEHTBI CITMCKA.

2. CyMMy 3JI€EMEHTOB, MOJyJIb KOTOPBIX MEHbBIIIE €AUHUIIBI.

3. Bce anieMeHThI, MOJyJIb KOTOPBIX MpeBbIIaeT AmaxX oOHYIHUTD.

3. OTcopTupoBaTh CIIMCOK, COXpaHss HMOPSIOK HEHYJIEBBIX AJIEMEHTOB. PaBHbIE HYIIO 3JI€MEHTHI
pPa3MeCTUTh B KOHIIE CITUCKA.

IpakTnyeckas padora: «/[BymepHble MAaCCUBBI U PYHKIIUI

Hean pa6oThi:

Jatp oOyvarommmcs MPaKkTHYECKH HABBIK B HAaNMCAaHUM MPOrpaMM OOpabOTKU JIBYMEPHBIX
MacCHBOB C UCIOJIb30BaHUEM (PYHKIIUI.

ITocTanoBka 3agaun

JlaH AByMEpHBIN MAaCCHUB BEIIECTBEHHBIX YUCEL.

1. UHUIIMUpOBATh 3JIEMEHTHI CTy4ailHbIMU Ynciiamu B auamaszone (-10 -: 10).

2. Beraucnuth cpeanee u aucrnepcuto (D) mo Bcem anemeHTam MaccuBa.

3. 3amMeHHUTb, Ha CpelHee 3HAYeHHE, T€ SJIEMEHThl MAacCHBa, OTKIOHEHHE KOTOPBIX OT CPEIHEro

npeBbImaeT G, rae 6 =+/D .
4. ITyHkThl 3a1aHusi 0QOPMHUTD B BUAE (DYHKIIUH.



5. MeToanueckue MaTepuaJbl, onpeaesiiolime Npoueaypbl OHeHUBAHUS
KOMIIeTEeHIINH

5.1 Kpurtepuu oueHMBaHusl pe3yJbTATOB OCBOEHHS THCIUILIUHBI HA IK3aMeHe:

5.2 Kpurtepuu olleHMBAHUSA TeCTHPOBAHMS
[Ipu TectupoBanuu Bce BepHbIe OTBeThl Oepytcst 3a 100%.
90%-100% oTnu4HO
70%-90% xopoiio
50%-70% yIooBIETBOPUTEITHHO
MeHee 50% HeyI0BIETBOPUTEIBHO

5.3 Kpurepuu oueHnBaHus1 JIa0OPATOPHBIX padoT

O1ieHKa «3a9TEHO0» BBICTABJISICTCS 00yJaroIIeMycs, €CJIU JlabopaTopHasi paboTa BhIMOJIHCHA
MPABWIIHO M 00YYArOIIHMICS OTBETHII Ha BCE BOIIPOCHI, TOCTABIICHHBIC MIPETIOaBaTelieM Ha 3allluTe.
OlLeHKa «He 3a4TeHO0» BBICTABISICTCS oOOydvarleMmycs, eciu jgabopatopHas paboTa
BBITIOJTHEHA HE MPABWIBHO MJIM OOYYAIONIUICS HE MPOSBUI TIyOOKUX TEOPETUUYECKUX 3HAHUH TpU
3amuTe padoTh

5.5 Kpurtepuu oueHnBaHusi MPaKTHYeCKUX padoT

Kputepun BBINONHEHUS OTYeTa Ha «OTIMYHO». IIpakTHueckas paboTa BBHINOJIHEHA
MIOJIHOCTBIO, 0€3 MOrpeIHOCTEN U 3aMedaHuil.

Kputepun BBINONHEHUS OTYeTa Ha «HEyAOBJIeTBOpuTesnbHO» IlpakTuueckas pabora
MIOJIHOCTHIO BBITIOJIHEHA.

Kpurepun oieHKH PUHATOTO OTYETA

* IPOTPaMMHBIN KO/ HE ONITUMAJIEH;

* HCIOJIb30BAHBI INI00aTbHbIE TEPEMEHHBIE;

* HE Ha BCE BOIIPOCHI MOTYUYEHBI BEPHbIE OTBETHI IPHU 3alIUTE PabOThI;

Kputepun 10nogHUTENBHBIX OAJUIOB 3a JMYHOCTHBIE KaueCTBa

* pa0oTa BBIIIOJHEHA BEPHO C IEPBOT0 pa3a, Ha 3aHATUU 110 PACIUCAHUIO;

* cOOJTI0/IEHUE PEKOMEHAYEMOT0 CTUJISI IPOTPaMMHUPOBAHMS;

* HaJIM4Ke, OTCYTCTBHE MM HETIOJIHOTA CMBICIIOBBIX KOMMEHTAPUEB B IIPOrpaMMe.

5.4 KpuTepuu onleHKH KOHTPOJIBHBIX 3aaHMil (TEKYIIHil KOHTPOJIb):

- OLEHKa «OTJIMYHO» BBICTAaBIsETCS OOyYaroleMycs, €eClIM JaHbl HMCUYEpIBIBAIOLINE U
000CHOBAaHHbBIE OTBEThl Ha BCE IIOCTaBJIEHHBIE BOIPOCHI, IMPABUJIBHO PELICHBI MPAKTHUYECKUE
3a/1aHMs, [IPU OTBETAX BBIJEISUIOCH TTIaBHOE, BCE TEOPETUYECKUE TOJIOKEHUS YMEIIO YBA3BIBAINCH C
TpeOOBaHUSIMU PYKOBOJSIIUX JOKYMEHTOB, OTBEThl ObUIM YETKUMU U KpPaTKUMH, a MBICIU
U3JIaraJIiCh B JIOTMYECKOM  IOCIENOBATEIBHOCTH, II0Ka3aHO YMEHHME  CaMOCTOSTEIbHO
aHAIM3UPOBATh (DAKTHI, COOBITUS SIBJIEHHUS, IMPOLECChl B HMX B3aUMOCBSI3U U JIHATEKTHYECKOM
pa3BUTHHU.

- OLEHKAa «XOpOLI0» BBICTaBIseTCs OOydaloleMycs, €cild JaHbl IOJIHbIE, JIOCTaTOYHO
000CHOBaHHbIE OTBETHl HA MOCTAaBJIEHHBIE BOIPOCHI, MIPABUIBHO PEIIEHBl MPAKTUYECKUE 3a/1aHUs;
IIPU OTBETAaX HE BCETJA BBIJEISUIOCH TNIABHOE, OT/AEIIbHBIC ITOJIOKEHUS HEIOCTATOYHO YBSI3bIBAJIUCH C
TpeOOBaHUSAMHU PYKOBOSIIUX JOKYMEHTOB; OTBETHl B OCHOBHOM OBLIM KpaTKMMH, HO HE BCErna
YETKUMHU U 110 CYHIECTBY;

- OLIEHKAa «YyAOBJIETBOPHUTEJIbHO» BBICTABISCTCA OOYyYaroOEeMyCs, €CIH JaHbl B OCHOBHOM
IPaBUJIbHBIE OTBETHI HAa BCE MIOCTABJICHHBIE BOIIPOCHI, HO 0€3 JOJKHOW INTyOuHBI 1 000CHOBaHMS; Ha



YTOYHSIOININE BOMPOCHI JIaHBI MTPABHIIBHBIC OTBETHI; TP OTBETaX HE BBIACISUIOCH TTABHOE, OTBETHI
ObUIM MHOT'OCIOBHBIMHM, HEUYETKMMH H 0€3 JOJDKHOM JIOTMYECKOM IOCIIeI0BATEIbHOCTH, Ha
OTJIeNIbHBIC JIOTIOJTHUTEIIBHBIC BOIIPOCHI HE JIAHBI TIOJI0KHUTEIBHBIC OTBETHI,
- OIICHKAa «HEY/I0BJEeTBOPHUTEIbHO» BBICTABISETCS OOydaloOlMEMyCs, €CIU JaHbl HEMpaBUIbHBIC
OTBEThI Ha OOJBIIMHCTBO BOIMPOCOB; OOYYAIOIIUICS IYyTaeTCs B OINPEICIICHUSX W TOHSATHIX; HE
BJIAACCT MPAKTUYCCKUMHU HABBIKAMH PCIICHUSA 3a/1a4.
5.5. Kputepuu onieHMBaHUA Ka4eCTBAa KOHTPOJIbHOH PadoThl
— OICHKA «3a4TeHO0» BHICTABISETCA 00yJaromemMycs, eciy paboTa BbIIIOJHEHA 6e3 om0k, U
o0yuaroneMycst y1aioch 3allTHTh KOHTPOJIbHYIO paOb0OTy 0€3 HaBOJSIIMX BOIIPOCOB;
— OIICHKa «HEe 3a4YTEeHO0» BBICTABISETCS Korja paboTa HE BBIMOJIHEHA MO TPEOOBAHMSIM, WIIH
00yJaromuicsl He MOXET 3alIUTUTh KOHTPOJIBHYIO padoTy.



