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Pabouas nporpamma guciuminHel « TeXHOIOTHH 1 METOMBI MPOrpaMMHPOBAHUS IS
o0ydJaromuxcss IO HampaBleHH0 mHoxrotoBkd 10.03.01 Wudopmarpiontas Ge30macHOCTS
(IIpopunb: Be3omacHOCTs aBTOMATH3UPOBAHHBEIX CHCTEM), COCTABIEHA HA OCHOBAHHE
DefiepanbHOTO rOCYIAPCTBEHHOTO 06Pa3oBaTENbHOIO CTAHAAPTA BBICIIETO obpazoBaHust —
OaxalaBpHaT IO HampasleHHIO moxrotoBku 10.03.01 HMudopmarnmonnas 6Ge30macHOCTS,
YTBEPXKICHHOIO IIpUKa3oM MUHHCTEPCTBA HAyKM M BBICIIETO 0OpPa3oBaHHSA POCCHUCKOMN
Oenepatnu o1 17 Hosbpst 2020 r. Ne 1427 (c um3M. ® jorL.). Ilopsinka opramusanuu u
OCYIIECTBICHHS 00pa30BaTENBHON NEATENBHOCTH 110 06Pa30BaTENbHEIM IIPOrPAMMAM BBICIIETO
oOpasoBaHus — TporpaMmaM OakalaBpHaTa, NPOTpaMMaM —CIICHUATHTETA, IIporpamMmmam
MarucTpaTyphl, yTBEPXKACHHOIO IIpHKa3oM MUHUCTEPCTBA HAYKH W BBICIIETO OOpAa30BAHHS
Poccuiickoit @enepanuu ot 06 ampenst 2021 r. Ne 245 (¢ u3M. 1 [OIL.), B COOTBETCTBHH ¢ y4eOHBIM
ITAHOM, yTBEPKJICHHBIM Y ueHbM coBeToM PI'EOY BO «louI'Y» ma maGopa 2024 roza.
PazpaboTumk:

N\

Cr. mpenomasarens £

KaQeapsl paguohU3nKu / E.H. Koxexuna
- .4

4 UHPOKOMMYHHUKAIIHOHHBIX TEXHOJIOT Ui 7
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1. MECTO JUCLMITJINHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIINUXCS, MPEAIICCTBYIOIIHE
U CONYTCTBYIOIIHNE AUCHUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

6a3o0Basi MOATOTOBKA 110 MaTeMaTHKe B 00bEME TPOrPaMMbl CPEHEN LIKOJIHI,

JMCLUIUIMHBI TPOTpaMMBbl OakanaBpuara: Marematuyeckuii ananus, Madopmaruka.

2. OIMMCAHUE AMCHUITJIMHBI

2.1.  OOmas XxapaKTepUCTHKA
HanmeHoBaHue mokasaresns 3HaueHHe MOKa3aTeIs
Ha3zBanue 00pa3oBarTenbHOM MPOrpaMMbl 10.03.01 Uudopmanmonnas 6€30macHOCTb
(ITporpamma Gakanaspuara: 10.03.01
WNudopmannonnas 6e3onacuocts (IIpoduis:
be30nacHOCTh aBTOMAaTU3UPOBAHHBIX CHCTEM)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M3.2 TexHOI0TUU U METO/IbI
y4eOHBIM TUIAHOM POrPaMMHUPOBAHHUS

Yacte 00pa3oBaTeIILHON MPOTrpaMMBbl bazoBas yacTp

KonuuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 8/288

2.2. Pacnpenenenue yacoB 1o ¢popmam u nepuoaam o0ydeHus

OO0111e€e KOJINYECTBO YaCOB
o = CaMoCTOs-
dopma | @ .
= | € | nekmu- | mabopa- | MpakTH- | TEIBHOU dopma
00yJeHus 2| 3 BCETO
51 OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJTH
Ounas 1 2 30 30 - 84 144 3ayeT
Ounas 2 3 34 34 - 76 144 JK3aMeH
Ounas, Bcero 64 64 - 160 288

3. LEJM JUCLUTUIMHBI

[Ipno6perenne ymeHuil pa3pabOTKM M TECTUPOBAHUS MPOrPaMM Ha BBICOKOYPOBHEBOM
si3pike Python 3. PasButie y oOyd4arommxcsi HABBIKOB KOMaHIHON pabOThI, MEXKIMYHOCTHOM
KOMMYHHUKAIMM, NPUHATUS pemieHuid. OOyueHue OCOOEHHOCTSM TPUMEHEHHS pPa3IMYHBIX
TEXHOJIOTUIl MPOrpaMMHUpPOBaHMs, MPHUHLMIAM I[OCTPOEHUS M aHajlu3a aJrOpUTMOB 33734 B
npeaMeTHoi obnacti. O0yUyeHHe OLeHKE CI0KHOCTH MOCTaBICHHOM 3a7aun U BbIOOpYy Hanbosee
ONTUMAJILHOTO AJITOPUTMA ¥ COOTBETCTBYIOIIETO SA3bIKA MPOTPAMMHUPOBAHUS ISl €€ peau3aum.
[TogroToBKka K AaKTHBHOMY HWCIOJB30BAHHIO METOJOB W CPEICTB, a TakKe OCHOB
IPOTPaMMHUPOBAHUS MPH PEIICHUH 33]a4 BEIOPaHHOW CHEeUaTbHOCTH.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X MH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHiun

Komnerenuun WHaukaTopsl Pe3ynbpTaTsl 00ydeHus
OIIK-7. Cnocoben | OIIK-7.1. OIIK-7.1.1. 3HaeT TEOpPETHYECKHE OCHOBBI
HCII0JIb30BATh Brnaneer JITOPUTMU3ALINN u IIPOrpaMMHUPOBAHH,
A3BIKN HaBBbIKAMHU U MOCTPOEHMUsI  ceTell  KOMMYyHMKallM{,  3Haer
IIPOrpaMMHUPOBAHHUS | TEXHOJOTUSMU




Y TEXHOJIOTHH pa3paboTKu

HECKOJIbKO SI3bIKOB ITPOrPaMMHUPOBAHUS HA YPOBHE

pa3paboTku MPWIOXKEHUHN U1 | PELIEHUs CTaHJapTHBIX 3a/]ad.

MPOrPAMMHBIX peleHus 3a1a4 OIIK-7.1.2. 3Haer TEOPETUYECKHE OCHOBBI
CPEICTB AJIs WH(GOPMALIMOHHON | aNrOPUTMU3ALUT U IPOrpaMMUPOBAHUS,
pelieHus 3aaad 0e301MacHOCTH IIOCTPOCHHUS CeTe KOMMYHHUKAIIM, OCHOBHBIC
npogeccuoOHaTbHON QITOPUTMBI 00paOOTKH TaHHBIX, 3HAET HECKOJIBKO
NeSITeNIbHOCTH; SI3BIKOB MTPOTPAMMUPOBAHMS Ha YPOBHE CO3IAHUS

MpPOrpaMMHOTO  O0ECleYeHusT  MPUKIAJTHOTO
YpOBHS

OIIK-7.1.3. 3HaeT TEOpPETUYECKHE OCHOBBI
ITOPUTMU3ALINN u IPOrpaMMHUPOBAHUS,
IIOCTPOCHHUsI CeTed KOMMYHHUKALMM, IIPUEMBI
pa3pabOTKM HOBBIX  aJITOPUTMOB  00pabOTKH
JTAHHBIX, 3HAeT HECKOJIBKO SI3BIKOB
OpPOrpaMMUPOBAHUS Ha  YpOBHE  CO3/aHUA
IPOTPaMMHOTO  O0ECIIEUYeHUs] CHCTEMHOI0 U

ITPUKIIAJHOT'O YPOBH

S. I[TPOTPAMMA JJUCLATTJIMHBI

HasBanue temnl

Kpatkoe conepxanue TeMbl (BOIPOCH TEMbI)

Cemectp:1

Pa3znesn 1. OCHOBBI TEOPUU MHOYKECTB

Omnpenenenus, MOpUMEPHI, OlEpalyu
HaJl MHOJKECTBAMH

MHuoxectBa n onepauuu Haja HuMmu. [Ipocreitmme
TEOPETUKO-MHOKECTBEHHBIE TOXKIECTBA

Paspea 2. Jloruka BeICKa3bIBaHUM

IlonsTue bopMyIbI. TaGnure!
WUCTHHHOCTH. DKBHUBaJICHTHOCTh
¢opmyn.  OcCHOBHBIE  TOXKIECTBa

JIOTUKM BBICKA3bIBAHWM | TCOpUHn
MHOXKCECTB.

Tabnuilbl MCTUHHOCTH. JKBHBAJICHTHOCTH (hOpMyI.
OCHOBHbBIEC TMPOIMO3UIHOHAILHBIC CBS3KH B JIOTHKE
BBICKa3bIBaHUIl: -OTPUIIAHUE («HEBEPHO, UTOY»), & -
KOHBIOHKIHS («»), V - HECTporas JIU3bIOHKIUSI
(«umm»), V - cTporasi TU3bIOHKIUS («71r00... JTH00»),
— - UMILUTHKAIHS («ECIH. .. TO»), <> - IKBUBAICHITUS
(«eCITU ¥ TOJIBKO €CIIN»)

Hopmaneuble ¢opmbl.  [IpuBenenue
dbopmynsl k CITH® u CKHO

PaccmarpuBatorcss  cBoiicTBa OyneBbIX (YHKLHH,
METOABl HMX MHUHUMH3AIMM W TPUBENCHHS K
HOpMaJIbHBIM (pOpMaM, OIMHUCAHHE BCEX 3aMKHYTBIX
KJ1accoB OyJIeBbIX (PYHKIMHA, a TakkKe METOIbl
OIpeNieNIeHUs] TOJIHOTHI CHCTEM TaKuX (YHKUIUH.
Kpome TOTO, paccMaTpuBarOTCs BOITPOCHI
MPAaKTUYECKOTO NMPUMEHEHUs! OyineBoi anredpsl mpu
MTOCTPOEHNH MAaTEMAaTHYECKUX MOJEIIEH B pa3IMYHbIX
obuacTsx

Paspnea 3. Jloruka npenukaToB

[Tpumepsl. TepMbl U HOPMYIIBI JTOTUKH
npenukaroB. M CTUHHOCTD (OpMYIIbI
Ha MoJenH. ToXKIECTBEHHO UCTHHHBIE
U BBINOJTHUMbIE GOPMYIIBI.

Jlornueckue TCOpPHUU  PA3HBIX  THUIIOB. Jloruka
MNPEANKATOB IICPBOTO IMOPsSAJAKaA, JOTHUKA IMPECIAUKATOB
BBICHIUX TTOPAIKOB.

CemanTHyeckas SKBHBAJIEHTHOCTD
dhopmyi. OcHOBHBIE  TOXJI€CTBa
JIOTUKHA INPCAUKATOB.

OOBeKTBl, HX CBOWMCTBA, OTHOIICHHUS  MEXIY
o0bekTaMu U (QYHKIHH. Y TBEPKICHHUSI O CBOWCTBAaX
00BEKTOB ¥ OTHOILICHHSIX MEXIy HUMU. [IpeauKaTsl.
CuHTakcHc JOTUKU npeaukaTtoB. CeMaHTHKa JIOTHKU




NPEUKATOB: CHUCTEMBI,
dbopMyIT Ha COCTOSTHHS

COCTOSIHHMA H 3HA4YCHUA

Pa3nen 4. OtHomeHus U QYHKIIMU

[Ipennopsnok, OTHOIICHUS
SKBUBAJICHTHOCTH W YaCTHYHOIO
nopsiaka. Ilonstue pemerku.

DKBUBAJICHTHOCTH U pazOueHue, (pakTop-MHOKECTBO.
MakcumanbHble ¥ MHHUMAJIbHBIC, HAHOOJBIINE |
HAaUMCHBIINEC 3JICMCHTBI, TOUYHAA BCPXHAA U HHUKHAAL
TpaHH.

Pa3nen S. bynesbr anre6psl

OcHoBHBIE CBOICTBA OyJIeBOM anredpsl
[Ipumepsl. ATOMHBIE W 0O€3aTOMHBIE
3JIeMEHTHI OyIeBbIX anredp. Koneunsie
OyneBbl anreOpsl, Teopema CToyHa AJis
KOHEUHBIX OyJIeBBIX anreop.

MHOK€eCTBO-CTENEHD, IOHATUE U OCHOBHBIE CBOKMCTBA
OyneBoit  anreOpbr  [Ipumepbl.  ATOMHBIE W
0e3aTOMHBIE 37eMEHTHI OyieBbIx anredp. Koneunsie
OyneBbl anredpel, Teopema CTOyHa ISl KOHEUHBIX
OyneBbIX anreop.

Pa3pen 6. MoIHOCTE MHOKECTBA

[loHsiTHE PABHOMOILIHOCTH MHOKECTB.
Teopema KanTtopa-bepHireiina.
Teopema Kanropa. beckoHedHOCTH
Kjacca OECKOHEUHBIX MOUIHOCTEH.
ITapagoOKCBl TEOPUHM MHOKECTB

[ToHsiTHE PaBHOMOIIHOCTH MHOXECTB. Teopema
KanTopa-bepnireiina. Teopema Kanropa.
beckoHeyHOCTh Kiacca OECKOHEUHBIX MOIIHOCTEH.
[TapagoKchl TEOPHHM MHOKECTB

Paznen 7. CuyeTtHbIE U KOHTHHYAJIbHBIC MHOKECTBA

CuyerHble U KOHTHHYAJIbHBIC
MHOXKECTBa

Cuétnble MHOXecTBa. CUETHOCTH MHOXKECTBA CJIOB B
cuétHoM andaBute. Kontunyym. HecuérHocTh
MHO’KECTBA BELICCTBEHHBIX 4uCeN. PaBHOMOIIHOCTH
MHO’KECTBA BELIECTBEHHBIX YHCET U MHOXKECTBA BCEX
IIOJIMHOXKECTB MHOXECTBA HAaTYPAJIbHBIX YHCEIL.
Kontunyym-runoresa u 000OHIEHHAS KOHTHUHYYM-
runore3a. OpIuHaIbHbIE U

Paspnen 8. Mammns! TrropuHra

Marmunsl Teiopunra. Onepatopsl Haj
MamuHaMu  TeropuHra.  @OyHKIUW,
BBIUHCIMMbIEC HA MalllMHAX ThIOPUHT

[Tonsitue anroputma. Berumcnumeie  QyHKIUH.
Mammnbsl Teropunra. Oneparopbl HaJ MalllMHAMU
TeropuHra. @yHKIHMM, BBIUHACIMMBIE Ha MallMHaX
TeropuHT

Pa3nea 9. YactuuHo pexypcuBHbIE PYHKIIMH

YacTHuHO peKypCUBHbIE (DYHKIHH.
KanTopoBckas Hymepanus.

Omneparopsl Cynepno3uiyy, IPUMUTHUBHON PEKYPCUU
U MUHUMM3AIUH.  [IpUMHTHBHO-pEKypCUBHBIE,

oOIIepeKypCUBHBIE W  YaCTHYHO  PEKYpPCHBHBIC
¢byukun. KantopoBckast Hymepanus.

Paznen 10. CexBeHIIMaJIbHOE MCUHUCICHHE BEICKa3bIBAHUH.

CeKkBeHIIHaIbHOE HCUHCIICHUE CekBeHIIMAJILHOE ~ HMCYHCICHHE  BBICKA3bIBAHMIA:

BBICKA3bIBaHU: AKCUOMBI U MTpaBuja
BBEIBOJIA.

AKCHOMBI U TIpaBUJIa BbIBOJIA. JlomycTHMBIE MpaBuiia
BbIBOJIa. Teopema o KoppekTHOCTH. Teopema o

noxacraHoBke. Teopema o 3amene. Teopema o
cymecrBoBanun KH®. Teopema o mnonHOTE
VICUMCIICHUS] CEKBEHIIUI

Pa3nea 11. Vcuncnenue BricKa3pIBaHUM MMIIBOEPTOBCKOTO THIA

AKCHOMBI U ITpaBWJIa BBIBOJIA. AKcHOMBI W TpaBWJa BbIBOAa. Teopema 00

Teopema 06 5KBUBaJIEHTHOCTH SKBUBAJIEHTHOCTH  MCYUCIEHUS  CEKBEHUUH U

HCUHCIICHUS CEKBEeHLIMM. Teopema o
JTETYKIINU

MCYHCIICHUS BBICKA3bIBAHUN THMIIHOEPTOBCKOTO THIIA.
Teopema o gegyKIuu

Cemectp:2
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Pa3znen 1. ba3oBbie KOHCTpyKIHMHK sA3b1Ka Python.

Kommumupyemsie u
MHTEPIPETHPYEMBIE S3bIKU
nporpamMmmupoBaHus. MHTepnperaTop
Python. Crangapt xona PEPS.
[Tepemennsle, onepaTop
npucBauBanus, GyHKIuH type u id.
YucioBble THITBL, apupMeTHIECKHIE
ornepauuu. OcoOEHHOCTH OKPYTJICHUS
IPY [EJTOYNICHHOM JICJICHUH B
s3pikax C++ u Python

[lepemenHble, oreparop NPUCBAMBAHUSA, (QYHKIUU
type wu id. UYwucnoBele TtuBL, apudmMeTHUCCKHE
OTICpAIIHH. OyHKIUN print() u input().
[TpeoOpazoBanue ctpok B uucna int() u float().
Junamuveckass — tunumzanmus.  V3MeHsiemble U
HEU3MEHSEMbIE  TUIBI  JaHHeIX B Python.
LlenounciieHHast apupMeTHKa. OcobenHoctn
OKPYIJICHUS TIPH IEIOYMUICHHOM JIEJICHUU B SI3BIKAX
C++ u Python. Jlormveckuii Tun bool. OnepaTtopsr
CpaBHEHHMsI U oreparopsl and, or, not.

Pa3nen 2. Yci0BHBIE ONIEPaTOPhI, LIUKIIBI, TEHEPATOPHI CIIUCKOB

VY cn0BHBIN oIepaTop, JIOTH4eCKUe
OIlepaLvy, TEPHAPHBINA YCIOBHBIN
OIIepaTop, BJIOKEHHBIE U KACKaIHbIE
yCIIOBUSA

VYcnoBueii  omepatop if.  Koncrpykums if-else.
BrioxeHHbIE yCIOBUS M MHOKECTBEHHBI BBIOOP.
Konctpykuus if-elif-else. TepHapHblii  yCIOBHBIN
ormeparop.  BioxkeHHOe ~ TepHapHOE  yCIOBHE.
Omneparop uukina while. Oneparopsl 1ukioB break,
continue u else.

Oneparopbl LIUKIIOB, TEHEPATOPHI
cnuckoB (List comprehensions).
BJIO’KCHHBIE T€HEPATOPHI CITUCKOB.
O6paboTKa UCKITFOYCHUI.
Wucrpykuun assert B Python

Oneparop nukna for. @ynkuusa range(). IIpumepsr
pabotel  omeparopa  uukiaa  for.  DyHkuus
enumerate().Itepatop u wutepupyemble OOBEKTHI.

Oyukuuu iter() u next(). BroxkeHHbIE UKL
[Ipumepsl  3amad ¢ BIIOKCHHBIMH  ITHKJIAMHU.
Tpeyronpauk Ilackans kak mnpumep paboThI

BIIOXKCHHBIX IHKJIOB. ['eHeparopsl crnuckoB (List
comprehensions). BioxeHHbIe TeHEPATOPbI CIHCKOB

Pasnea 3. TlocnenoBarensHocTr B Python.

Crpoku. MeToabl CTPOK.

Crpoxku.  Meronst  ctpok.  Cpesbr  (slices).
®opmarupoBanue crpok. Meton format, f-ctpoka.
Onepatop '%' pu BBIBOJIE 3HAYEHUM.

Crnincku, KOPTEXH, IByMEpHbIE
MaCCHBBI

Crnucku. Xpanenue B mnamsitu. Co3lnaHue CIHCKa.
Cpesti (slice). IIpocTtbie oneparuu. MeTo bl CIIHCKOB.
OOpamenne k 3iemMeHTaM KopTexa. [lomyudeHue
noakopTexxkeid. KopTexx kak mapameTp U pe3ynbTaT
¢bynkuumii. [lepebop xoprtexeii. [IpoBepka Hanmuuus
3HAYCHUSI.

CroBapu, MHOXKecTBa (set u frozenset)

CnoBapu, wmeroasl cioBapeid. IIpeobpazoBanue
CIIMCKOB W KOpTexked B cinoBapb. [lomydenue,
U3MEHEHHUe, yaaleHue siaeMeHToB. KomupoBanue u

oObenuHeHnue  cioBapeid.  Ilepebop  croaps.
KommuiekcHsle  crioBapH. Onepanun ~ Han
MHOXECTBaMHU, JarpaMMbl Olinepa-BeHHa.

Beenenue B MHOkecTBa B Python. OcHOBBI paboThl ¢

MHOXECTBaMU. MeToapl MHOXKECTB. | 'eHepaTopbl
MHOXECTB U frozenset.
Paznen 4. @ynkuumm B python: CHHTaKcuUC, JOTMKAa W TNPUMEHEHHE. OIJIEMEHTHI

(YHKIIMOHAJILHOTO MPOTPaMMHUPOBAHHUSI

@DyHKIMH, TApaMeTPbl U APIYMEHTBHI.
Omneparopsl return, Yyield B pyukimsx.

@Oynkun: onpenenenue def u ux Bp3oB. OnepaTop
return B GYHKIHSIX. @DyHKIMOHAIBHOE
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OO0nactu BUANMOCTH TICPEMEHHBIX.
Kirouessie cioBa global u nonlocal.
3ambikanus B Python.

nporpammupoBanue. [1o3uImoHHbIe 1 UMEHOBAHHBIE
aprymenTsl.  @aktuyeckue u  (PopMalbHBIE
napameTpel. DYHKIMH C TNPOU3BOJBHBIM YHCIOM
napametpoB *args u **kwargs. Oneparopst * u ** s
YIIaKOBKM M PACHaKOBKU KOJUICKIMH. PexypcuBHBIC
¢ynkumu.  OOnacTd  BUAMMOCTH  IIEPEMEHHBIX.
KiroueBsie croBa global u nonlocal. 3ambpikanus B
Python.

Anonumasble (lambda) ¢yHkiun.
dyukiuu map, filter, reduce, zip.
Brenenue B qexopatopsl PyHKITUH.
JlexopaTopsl ¢ napamerpamu

Anonumubie (lambda) ¢yHknmuu. @OyHKIuM map,
filter, reduce, zip. BBenenue B nexopatopsl )yHKIIHA.
Hexoparopel ¢ napamerpamu. CoxpaHEHUE CBOMCTB
JIEKOPUPYEMBIX (DYHKITUH

Pasznea 5. PexypcuBHbIe aJITOPUTMBI

PekypcuBHbBIE alITOPUTMBI.
Coueranuns. Pasmenienus.
Onrumusanus pekypcun. Kpupas
Koxa

PexypcuBnubie amroputmel. ®Dakropuan. Yucia
®dubonauun. XaHoiickas OamrHs. 3agada o 8 depssix.
OnTumusanus 3a1a4u 0 BocbMu (ep3sax. CoderaHusl.
Paszmemenus. Ontumuzanus pekypceun. Kpusas Koxa

Pa3nea 6. Monynu u nakersl B Python

CrangapTHble MOYJIH.
NmnoprupoBanue MoayJiei.
CobcTBEHHbBIE MOTYJIH.
Cnennanu3upoBaHHbIE MOAYIIH.

OCHOBHBIE CTaHIapTHBIE MOIYJIH U TTakeTsl B Python.
WmnoptupoBanue Moayiei. Moy itertools u
functools. Co3nanre cOOCTBEHHBIX MOIYJICH U UX
umrnoptupoBanue. CrieluaaIn3upoOBaHHbIC MOIYIIH U
TPUIIOKEHHS

Pa3nen 7. PabGota ¢ daiinamu, daiinoBoii cuctemoit u nporeccamu B Python

OcHoBHbIe Bo3MOkHOCTH Python mo
pabote ¢ daiinamu u daiinoBoit
cucteMoit. Moaynu os, shutil, pathlib,
glob. Pabota ¢ natoit u BpemeHeM

OcHoBHBIE BO3MOXHOCTH Python mo pabote ¢
daitnamu u daitnoBoit cuctemoit. Moaynu os, shutil,
pathlib, glob. PaGoTa ¢ naroit u BpemeHem

AprymeHTbl KOMaHJHOM CTPOKH,
Moayab argparse. Cepuanuzanus
pickle, json, yaml. Pabota c
BHEIIHUMH Nponeccamu. Moynb
subprocess

ApryMeHTbl KOMaHJHOH CTPOKH, MOJIYJb argparse.
Cepuanuzamus pickle, json, yaml. Pabota c
BHEIIHUMH TporieccaMu. Mosyinb subprocess

Pa3nea 8. CinoxHOCTh aJITOPUTMOB

Jluneiinprit nouck. CnoXHOCTh Jlunetinpiii  mouck.  CJOXHOCTH  aJTOPUTMOB.

anroputmoB. Horauuu O, Q, ©. Hotanuu O, Q, ®. bunapHbIii TOUCK.

bunapHsIl TOUCK

KBagpatuunbie COpTUPOBKHU. CoptupoBka BbiOOpoM. CoOpTHpPOBKa  METOAOM
ny3bipbka. CoptupoBka BcTaBkamu. CopTHpOBKa

noacuetoM. [lopaspsaHas coprupoBka (Radix Sort).
CHHXPOHHAs1 COPTHPOBKA MacCHBOB

beIcTpBIE COPTUPOBKH.
Y CTONYMBOCTH COPTUPOBOK.

Beictpas coprupoBka (Tonu Xoapa).
COpTHPOBKA CITUSHUEM.

Pazgen 9. Ilepebop. XKagHble anropuTMbl. AJTOPUTMBI AUHAMHYECKOTO TPOTPaMMUPOBAHUS

>Ka,Z[HBIC AJITOPUTMBI

XapakTepUCTUKU JKAJHOro anroputMa. [Ipumepsl
KaIHbIX AJIrOPUTMOB (pa3MeH MOHET, 3ajaya o
prok3ake). [IpuMeHeHHEe JKaJHBIX  AITOPUTMOB.
[Ipenmy1iecTBa HCTIOIB30BAHMS KA THBIX aJITOPUTMOB
HenocraTku/orpaHndeHust HCIOJIb30BAHUS KaJIHBIX
QITOPUTMOB
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3aga4u OTHOMEPHOTO JUHAMHYECKOTO
MIPOrpaMMHUPOBAHUS

JlnHamuyeckoe mnporpaMMupoBaHue. Memousanus.
Yucna GuboHayuu, Ky3HEUHK, MOTUDUKAIINH 33791
0 Ky3HeuMke. 3ajaya O pa3MEHE  MOHET.
BoccraHoBieHue oTsera

3azayu 1ByMEPHOIO JMHAMHYECKOTO
IIPOrpaMMHUPOBAHUS

Camas umHHas oOmIas TOIOCIIEAOBATEILHOCTb.
3amaua o prok3ake. Paccrosnue JleBeHmreiitHa
(penakuronHoe pacctostHue). Camblii  OOJBIION
noamaccuB. Pazmen Moner. Camasi JIMHHAA

BO3pacTaoas MOJINIOCIIEIOBATEILHOCTb.
YMHOXKEHnE LETIOYKHU MaTpHLL. 3anava
KOMMHUBOSDKEpA. 0-1 [lenouucnennoe

nporpammupoBanue. PaccrosHue JleBeHuurelHa c
pazpemieHHbIMM  onepanusasMu. Camas  JUIMHHAs
HNaJIMHJIPOMHAs MOJCTPOKA. 3ajaya O II0JIMaccuBe
MakCUMabHOTro. mpousBeaeHus (Maximum Product
Subarray). Camblii 0OJBIION TPSIMOYTOJBHUK Ha
rucrorpamme. bpocanmne saun. Ilomcuer OuTOB.
WNneansHple kBagparsl. Pasgen paBHOM CymMMBI
noaMHoxxectBa (Partition Equal Subset Sum). Camas
JUIMHHasg oOIas MOJACTPOKA. YHHUKAJIbHbIE IIyTH.
Paccrosinue JleBeHuTelina c MIOMOIIBIO
paspemieHHBIX — omepanuid. IIpobGnema  cymmbl
noaMHo)kecTBa. Camasi JJMHHAS —MaJTUHIPOMHAS
[IOCIEA0BATEIBHOCTD. Cambiii 00Jb1110M
MPSIMOYTOJIBHUK HAa TUCTOTpamMMe. Y HUKAJIbHbIE ITyTH
IIpoBepka paBeHCTBA CTPOK

Pa3nea 10. CTpoKOBbI€ aJITOPUTMBI

[Ipocreimmii MOUCK MOJACTPOKH.
Cydduxcsl, npedukcsl, rpaHu.
[Ipedukc-pynknus. Anroputm Kayra
- Mopupuca — IIparra. Anroputm
boiiepa — Mypa. Anroput™ boliepa -
Mypa Ha npakTHKe

[Ipocreiimmii  nmouck  nonactpoku.  Cydduxcel,
npedukcel, rpanu. [Ipeduxc-pyHkuus. Anroputm
Knyra - Mopupuca — Ilparra. Anropurm boiiepa —
Mypa. Anroputm boliepa - Mypa Ha mpakTuke

Cyddukcusie gepebs. [louck mo
cydpukcaomy nepeBy. [Tocrpoenue
cypdukcHoro nepera. CKopocTb
JITOPUTMOB NTOKMCKA TEKCTa

Cyddukcusie nepeBbs. Ilouck no cydduxcHomy
nepeBy. Iloctpoenne  cydduxcHoro  aepesa.
CKopocThb aIropuTMOB IIOKCKA TEKCTa

Pasnea 11. CTpyKTypsl JaHHBIX

CTpyKTyphl JaHHBIX: JTUHEUHBIE,
HepapxuuecKue u TabIruuHbIe

JImHeliHBIE: MAaCCHB; CIHCOK, CBS3aHHBIN CIIHCOK;
CTeK; odepenp; xdm-tabmumna. Hepapxuueckue:
JIBOMYHBIE JIePEeBbSI; N-apHbBIE JIEPEBbS;
HuepapxuuecKui CITHCOK. CereBble:
HEOPUEHTUPOBAHHBIN Tpad; OpUEHTHPOBAHHBIH rpad.
TabnuuHple: TabnuIa PENSIUOHHON 0asbl JaHHBIX;
nBymepHblii  maccuB.  Kyuwa/llupamupa  (Heap).
NuaykTuBHBIE GhyHKIHU. OaHOMIPOXOTHBIE
AITOPUTMBI. ACUMIITOTHKA aJITOPUTMOB

Pazgen 12. Anroputmsl Ha rpadax

AJropuTMBI MOMCKa BEpIIUH Tpada,
COPTUPOBKH, aJITOPUTMBI MIOKUCKA
KpaT4yaimero nyTu

O6xox rpada B rnyouny (DFS). Beinenenue u
nmoacY€T KOMIOHEHT CBsi3HOCTH. [IpoBepka rpada Ha
JIBYJIOJIbHOCTh. BbIieIeHnEe KOMIOHEHT CHJIBHOM




CBS3HOCTH  oprpada  amroputmoMm  Kocapaiiro.
Tomonoruueckas COPTUPOBKA Ye€pe3  AITOPUTM
Tappsna. OO0xox rpada B IHPUHY. AJNTOPUTM
HeiikcTppl ¢ odepenpto.  Anroputmbl  Pnoiina-
VYopuenna. JIBonuHbIE JIEPEBbS MO CKa.
AcCHUMIITOTHKA OCHOBHBIX omnepauuil. bamancupoBka
JiepeBbeB. Manblii JIeBbIA M TpPaBblii MOBOPOTHI.
bonb110ii neBbId U MpaBblid TOBOPOTHL. . COPpTHPOBKA
Ky4eil. XpaneHue rpada B aMsITH

AJTOPUTM TSI HAXOXKICHHUS
MUHHMAJIBHOTO OCTOBHOTO JIEpeBa s
CBSI3HOT'O B3BEIICHHOTO rpada,
ACHMIITOTUKA OCHOBHBIX OTIE€paIvid.
banancupoBka nepeBbeB. XpaHCHHE
rpada B mamMsTu

Anroput™M A8 HAXOXKICHUS  MUHUMAJIbHOIO
OCTOBHOTO JiepeBa JJIsl CBSI3HOI'O B3BEILIEHHOI0 rpada,
AcHUMIITOTHKA OCHOBHBIX omnepauuil. bamancuposka
JiepeBbeB. XpaHeHue rpada B maMmaTu

Pa3nea 13. Anroput™msel cxaTust

AJ'IFOpI/ITMLI CXXaTu:d

Brenenue B cxatue. Konuposanue ninun cepuit. Kon
Xapopmana. Cxarue Jlemmenss - 3uBa — Bemua.
Crxatue ¢ moTepsamMu

6. CTPYKTVYPA U COAEPXXAHMUE JUCHUIIJIMHDBI

6.1. ®dopma oOyueHus — ouHas, Kypc — 1, cemectp — 2
HanmenoBanus pa3zienoB u TeM Koumiectso qacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Pa3nes 1. OCHOBBI TEOpUM MHOXKECTB. 2 2 - 7 11
MHoskecTBa U onepalnuy HajJ HUMH. 2 2 - 7 11
[Ipocreiinme TeOpeTUKO-MHOKECTBEHHbIE
TOKJIECTBA
Pa3nea 3. Jloruka BbICKa3bIBaHUN 4 4 - 7 15
ITonsarue Gpopmynsl. TaGnauIbl HICTUHHOCTH. 2 2 - 3 7
OKBUBaJIEHTHOCTH popMyi. OCHOBHBIE
TO’KJIECTBA JIOTUKU BBICKAa3bIBAaHUI U TEOpUU
MHOYKECTB.
Hopmanehusie popmsl. [IpuBenenue 2 2 - 4 8
dbopmynsl k CIHO u CKHO
Pasnea 4. Jloruka npenukaTon 4 4 - 7 15
[TonsiTue anreGpanyeckoil CUCTEMBI, 2 2 - 3 7
anreopsl, Mosienu. [Ipumepsl. Tepmbl u
(hOpMyITBI IOTUKY TPEAUKATOB. ICTHHHOCTD
¢bopmybl Ha Mogenu. ToxIecTBEeHHO
VCTHHHBIC U BBITIOJIHUMEBIE (DOPMYITBL.
CemaHTHYecKast 5KBUBAJIEHTHOCTH (POPMYIL. 2 2 - 4 8
OCHOBHBIE TOXK/IECTBA JIOTHKH MTPETUKATOB
Pazgen 5. OtHomenus ¥ GyHKIUK 2 2 - 7 11
[Ipeanopsanok, OTHOIICHUS 2 2 - 7 11
HKBHUBAJIEHTHOCTH U YaCTUYHOTO MOPSAKA.
DKBUBAJIICHTHOCTH U pa3oueHue, pakTop-
MHOX€ECTBO. MaKkCUMaJbHbIE U
MUHHMaJIbHbIE, HAUOOJIBIINE U HAUMEHBILINE




JJIEMEHTBI, TOUHAs! BEPXHSASA U HYDKHSAS
rpanu. [loHATHE pemeTku

Pa3nen 6. bynesbr anreOpol

o

13

MHOXeCTBO-CTENEeHb, MOHATHE U OCHOBHBIC
cBoiicTBa OyneBoil anreOpbl  [Ipumepsl.
ATOMHBIE 1 6€3aTOMHBIE 3JIEMEHTHI OYJIEBBIX
anre6p. Koneunble OyneBbl  anreOpwl,
teopema CTOoyHa A7l KOHEYHBIX OYIJIEBBIX
anreop

13

Pa3nen 7. MonHocTh MHOXKECTBA

11

[lonsiTue ~ pPaBHOMOIIHOCTM  MHOJKECTB.
Teopema Kantopa-bepumreiina. Teopema
Kantopa. beckoneynocts KJ1acca
OeckoHeuHbIX  MomHOcTei.  Ilapamokcel
TEOPUU MHOKECTB

11

Pa3pnen 8. CueTHble U KOHTUHYaJIbHBIE
MHOKECTBa

11

Cuétnble MHOKeCTBa. CUETHOCTh MHOKECTBA
cioB B cuétHoM andasure. KoHTHHYYM.
HecuétHOoCTh MHOXECTBa BELIECTBEHHBIX
qHCell. PaBHOMOIIHOCTD MHOECTBa
BEIICCTBEHHBIX YHCENl M MHOXECTBA BCEX
MOJIMHOXKECTB ~ MHOXECTBAa  HATypaJbHBIX
yucen. KoHTuHyyM-rumnoresa u 0000mi¢HHast
KOHTHHYyM-Tunore3a. OpauHaipHBIE U
Kap/IMHAJIbHBIE YHCIIA

11

Pa3nea 9. Mamunsl Trlopunra

o

o

15

[Tonstue anropurma. Beraucinumele
¢ysakuu. Mammnst Teropunra. OnepaTopsl
HaJa MammMHaMu TeropuHra. @yHKIuu,
BBIYMCIIMMbBIC HA MAIIMHAX TBIOPUHT

15

Pa3nea 10. YacTuyHO peKypCUBHBIE
byHKIMH

11

Oneparopsl cyneprno3ulnu, IpPUMUTUBHON
pexypcuu U MUHUMM3aUK. [IpumMuTUBHO-
PEeKypCcHUBHBIE, O0IIEPEKYPCUBHBIE U
YaCTUYHOPEKYPCHUBHbBIE (PYHKITHH.
KanrtopoBckas Hymepanus

11

Pasznea 11. CexkBeHIIMAILHOE HCUYUCIIEHUE
BBICKA3LIBaHUH.

11

CexBeHIIMAIbHOE UCUYHCIIEHHE
BBICKa3bIBaHUI: AKCUOMBI U IIpaBUjia
BbIBOJIA. JlonmycTrMBbIE MTpaBUiia BEIBOJA.
Teopema o koppekTHOCTH. Teopema o
noactaHoBke. Teopema o 3amene. Teopema o
cymectsoBanuu KH®. Teopema o monHoTe
VCUYUCJICHUS] CEKBEHIIUMN

11

Paznen 12. Vcuucienue BrICKa3bIBAaHUM
THJILOEPTOBCKOTO THIA

11

AKCHOMBI U TIpaBuJjIa BeIBoA. Teopema 00
3KBUBAJICHTHOCTHU NCUHUCIICHUA CeKBeHHI/II\/'I u

11




VICUHCIJIEHUS BBICKA3bIBAaHUN
ruiib0epToBckoro tTuna. Teopema o
JeTyKIUH

NTOI'O 3A CEMECTP

30

30

84

144

6.2. ®opma oOyueHHst — O4HasA, Kypc — 2, ceMecTp — 3

HanmenoBanms pa3aciioB U TEM

KonmuectBo yacoB

Jleki.

Jlabop.

[Ipakr.

CPC

Bcero

Pa3nea 1. bazoBble KOHCTPYKLMU S3bIKA
Python

1

1

4

Komnunupyembie 1 HHTEpIIPETUPYEMbIE
A3BIKU IIpOrpaMMupoBanus. HTepnperarop
Python. Crangapt xona PEPS. [lepemennsie,
oIeparop NpUCBauBaHus, QYHKIUH type U
id. Yucnoble THITbL, apr(MeTHYCCKHE
onepauuu. OcoOeHHOCTH OKPYTJIEHUS IPU
LEJOYMIIEHHOM JIeIeHNH B si3bikax C++ u

Pytho

4

Pa3nea 2. YcnoBHble oniepaTopbl, HUKIbI,
re’HepaTopsl cruckoB. O6paboTka
uckiroueHuit. Mucrpyknum assert B Python

12

VY CII0BHBIH onepaTop, JOrMYECKHue
OIlepaliy, TEPHAPHBIN YCIIOBHBIN OIEPaTOP,
BJIO’KEHHBIE U KaCKaJIHbIE YCJIOBUS

Oneparopbl LMKIOB, T'€HEPATOPHl CIHMCKOB
(List comprehensions). BJIO)KCHHBIC
reHepaTophl CIIUCKOB. O6paboTtka
uckioueHnit. Macrpykuum assert B Python

Pazgea 3. IlocnenoBarensHoctu B Python.

12

Crpoku. Metoas! u ¢pyakuu. Cpessl
(slices). ®opmatupoBanue cTpok. MeTon
format, f-ctpoxa. OniepaTop '%' ipu BeIBOjIE
3HAYEHU

CHI/ICKI/I, KOPTCKHU, IBYMECPHBIC MaCCHBbI

CnoBapu, MHOKeCTBa (set U frozenset)

-

[HEN

w

Pa3nean 4. ®yukuuu B python: cunTakcuc,
JIOTUKA U IPUMEHEHHUE. DIIEMEHTBI
(YHKIIMOHAJILHOTO MPOTPaMMHUPOBAHHUS

14

®dyHKIMHU, TapaMeTPhbl U apTyMEHTHI.
Omneparopsl return, yield B GpyHkmumsx.
OO6acTi BUANMOCTH NIEPEMEHHBIX.
KiroueBsie coBa global u nonlocal.
3ambikanus B Python.

Anonumasle (lambda) pynkumnn. OyHKIIMN
map, filter, reduce, zip. Beenenue B
nexopaTopsl pyHKUuH. JlekopaTopsl ¢
rapaMeTpamu

Paspen 5. PexypcuBHBIE aJITOPUTMBI

PexypcuBnbie anroputmsel, CoueTaHus.
Pasmemenus. OnTumusanus peKypcuu.
Kpusas Koxa




10

Pa3nen 6. Monynu u naketsl B Python

OCHOBHBIE CTaHAAPTHBIC MOAYJIN U MAKETHI
B Python. UMmopTupoBanue Moyei.
Co3nanue coOCTBEHHBIX MOJTyJICH U X
uMmnoprtupoBanue. Crienuanu3upoBaHHbIC
MOJTYJTH M TPUIIOKCHHUS

Pa3nen 7. Pabota c daitnamu, daitnoBoi
crcrteMoii U npouieccamu B Python

14

OcHoBHble Bo3MokHOCTH Python o padore
¢ daiinamu u danaoBoit cucremon. Momynu
os, shutil, pathlib, glob. Pa6ora ¢ naroii u
BpPEMEHEM

ApryMeHTBl KOMaHIHOH CTPOKU, MOAYIIb
argparse. Cepuanu3anus pickle, json, yaml.
Pabora ¢ BHemHUMHE nTporieccaMu. Moyb
subprocess

Pa3nea 8. Anroputmbl ovcka u
COPTHUPOBKH

12

Jluneinplit nouck. CI0KHOCTH aITOPUTMOB.
Hortamuu O, 2, ®. bBunaphslii nouck

KBanpatuunsie coptupoBku: CopTupoBka
BbI0OpOM. COPTHPOBKA METOJIOM ITy3bIpbKa.
CoprtupoBka BctaBkaMu. CopTupoBKa
nojcueroM. [lopaspsiaHas copTupoBka
(Radix Sort). CunxpoHHasi COPTHPOBKa
MacCHUBOB

beicTphIe cOpTHPOBKU. beICTpas copTUpoBKa
CoptupoBkKa ciusHuEM. Y CTONYUBOCTh
COPTHPOBOK.

Pa3nen 9. [Tepebop. XKagHbie alropuTMBI.
ANTOPUTMBI TMHAMHYECKOTO
MIPOrpaMMHUpPOBAHUS

14

JKaHbIe aropuT™MBI

o

3aza4v OAHOMEPHOI0 JUHAMHYECKOTO
IIPOrpaMMHUPOBAHUS

o

3azayu 1ByMEPHOTO JMHAMUYECKOTO
IIPOTrpaMMHUPOBAHUS

Pa3nes 10. CTpoKOBbI€ aJITOPUTMBI

13

[Ipocreiiinii MOUCK MOACTPOKH.
Cydodukcsl, npedukcsl, rpanu. [Ipedukc-
¢ynkuus. Anroputm Kuyra - Mopupuca —
[IparTa. Anropurm boiiepa — Mypa.
Anroput™m boiiepa - Mypa Ha npakTuke

N

Cyddukcusie gepeBbs. [lonck mo
cydpukcnomy nepey. [Tocrpoenue
cypdukcHoro nepea. CKopocTb
QIITOPUTMOB TOMCKA TEKCTA

Paszpnen 11. CtpykTypsl JaHHBIX

CTpyKTypbl JaHHBIX: JTUHEWHBIE,
uepapxXu4eckue 1 TabJNuHbIe

Pazgen 12. Anroputmsl Ha rpadax

15
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ANTOPUTMBI TOMCKA BEPIIUH rpada, 2 1 - 3 6
COPTUPOBKH, aITOPUTMBI TOMCKA
KpaT4ailiero myTu

ANTOpUTM 111 HAXOXKACHUSI MUHUMAJIBHOTO 3 3 - 3 9
OCTOBHOTO JIepeBa sl CBSI3HOTO
B3BEIICHHOTO Tpada, ACHMITOTHKA
OCHOBHBIX onepanuid. bamancupoBka
JepeBbeB. XpaHeHue rpada B maMsaTi
Pa3nen 13. AropuTmel CoKaTUs 1 1 - 6 8
Brenenue B cxxatue. KogupoBanue minH 1 1 - 6 8
cepuii. Kox Xaddmana. Cxxatue Jlemnens -
3uBa — Bemnua. Cxxartue ¢ norepsimu
NTOI'O 3A CEMECTP 34 34 - 76 144
HNTOI'O 110 KOMITOHEHTY OIIOIT 64 64 - 160 288

7. OLEHOYHbBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALIUU

Cemectp 2

7.1.  KoHTpoJbHbIE BOIIPOCHI

Pazgen 1.

MHoxecTBa 1 onepanuy HaJl HUMH. [IpocTeiiine TeopeTUKO-MHOKECTBEHHBIE TOXKIECTBA

Pazgen 2.

S3pik  mormku  BbIcKasbBaHuid. Ilomste  Qopmyner.  TaGmuubl  MCTHHHOCTH.
OKBHUBaAJICHTHOCTb (opMyJl. CBsI3b TEOPETHUKO-MHOXKECTBEHHBIX TOXAECTB U TOXKIECTB JIOTUKU
BbICKa3bIBaHUI. OCHOBHBIE TOXAECTBA JIOTHKH BbICKa3bIBaHUI 1 TeOpUH MHOKecTB. HopmanbHbIe
dopmsl. [Ipusenenune popmynsl k CIH® u CKHO.

Pazpnen 3.

[Tonatue anreOpanyeckoil cuctemsl, anredpsl, Moaenu. [Ipumepsl. TepMbl U GopMyIIbI
Joruku mnpeaukatoB. MctuHHOcTh (opmynsl Ha Mojenu. TOXAECTBEHHO UCTHHHbBIE U
BBINOJIHUMBIE (hopMyibl. CeMaHTHUYecKasi HKBUBAIEHTHOCTh (opMmyia. OCHOBHBIE TOXAECTBA
JIOTUKU MIPEIUKATOB.

Pasnen 4.

[Ipennops10k, OTHOLIEHHS] SKBUBAJIECHTHOCTH U YaCTUYHOTO MOPsJIKa. DKBUBAJIEHTHOCTh
U pa3OueHue, QakTOp-MHOXKECTBO. MakcUMajbHble W MUHUMaJbHbE, HauOOJbIINE U
HAaUMEHBIIINE JIEMEHTBI, TOUHAs BEPXHSS U HIKHSASA rpaHu. [loHsATHE pereTky.

Pazgen 5.

MHoxecTBO-CTENeHb, MOHSATHE M OCHOBHBIE CBOMCTBa OyneBoi anreOpsl [Ipumepsi.
AToMHBIE U OGe3aTOMHBIE 3JIeMEeHThl OyneBbIx anreOp. Koneunbie OyneBbl anredpsl, Teopema
CroyHa 7151 KOHEUHBIX OyJIeBBIX ayreop.

Paznen 6.

[Tonsitue paBHOMOIIHOCTH MHOXeCTB. Teopema Kanrtopa-bepumireitna. Teopema
KanTopa. beckoHedHOCTH Kilacca 6eCKOHEUHBIX MOIIHOCTeH. [lapaqoKchl TEOpUN MHOKECTB

Paznen 7.

Cuérnpie MHOXecTBa. CUETHOCTh MHOXKECTBA CJOB B cu€THOM andasure. KoHTHHYYM.
HecuérHocTh MHOXECTBa BEIIECTBEHHBIX ducel. PaBHOMOIIHOCTh MHOXECTBA BELIECTBEHHBIX
qKCesl 1 MHOYKECTBA BCEX MIOJIMHOKECTB MHOKECTBA HATypaJIbHbIX uncell. KoHTuHyym-runoresa
1 00001IEHHAs] KOHTUHYYM-TUIoTe3a. OpAMHaANIbHbIE U KapAUHAJIbHBIE YHCIIa

Paznen 8.

[Tonstue anropurma. Berumcnumeie ¢ynkimu. Mammasl Teiopunra. Omepatopsl Haj
MamuHaMu TeropuHra. @yHKIUY, BBIYACIUMBIE HA MAlIMHAX THIOPUHT

Pa3znen 9.



12

Omneparopbl CyNneprno3uluK, TPUMUTUBHON PEKYPCHUH M MHUHUMH3AIUH. [[puMUTHBHO-
PEKypCUBHBIC, OOIIEPEKYPCUBHBIE W YaCTUYHOPEKYpCHBHBIC (QyHKIMH. KaHTOpOBCKas
HyMepaunus

Paznen 10.

CekBeHIIMAIbHOE HMCUYUCIICHHWE BBICKA3bIBAaHUM: AKCHOMBI U TMpaBWJia BBIBOJA.
Honyctumble npaBuiia BeiBoja. TeopeMa o koppekTHocTH. Teopema o nojcraHoBke. Teopema o
3ameHne. Teopema o cymectBoBanuu KH®. TeopeMa 0 moiaHOTE UCUUCICHUS] CEKBEHIIMIA.

Paznen 11.

AKCHOMBI U TIpaBHJIa BbIBOJA. TeopeMa 00 3KBHUBAJCHTHOCTH MCUUCICHUS CEKBEHIIMH U
MCYMCIICHUS BBICKA3bIBAaHUH THIILOEPTOBCKOTO TUNA. Teopema o neayKiuuu

Cemectp 2

Paznea 1.

Kommnunupyemble U UHTEpIpeTUpyEeMbIe S3BIKH IporpaMMupoBaHus. HHTeprperaTtop
Python. Cranmaptr xoma PEPS8. Ilepemennslie, omeparop mpucBauBaHus, QyHKIuH type u id.
Yucnossle Tumsl, apupmerrndeckue onepannu. @ynkiuu print() u input(). [lpeodpazoBanue cTpok
B yrcina int() u float(). lmramMmuyeckas Tunu3anus. Mi3ameHsieMble 1 HEU3MEHSEMBIC THITBI TAHHBIX
B Python. llenouncnennas apudmerrnka. OCOOEHHOCTH OKPYTICHHS TPH HEIOYHICHHOM JCeICHUU
B si3b1kax C++ u Python. Jlorudeckwuii Tun bool. Onieparopsl cpaBHEHHS U OniepaTopsl and, or, not.
Maremartuueckue ¢yHkuu u padota ¢ moxyneM math. O6paboTka uckmroueHuii. Mucrpykuuu
assert B Python

Pazpea 2.

Ycnosusiit oneparop if. Koncrpyknus if-else. BioskxeHHbIE YCIIOBHSI 1 MHOKECTBEHHBIN BBIOOD.
Konctpykuus if-elif-else. TepHapHbiii ycoBHBIN orepaTop. BiioskeHHOE TepHApHOE YCIOBHE.
Omnepatop nwmkia while. Oneparopsr 1mukioB break, continue u else. Omneparop mukia for.
Oynkuus range(). Ipumepsr paboTsl oneparopa nukia for. dynkuus enumerate().Mreparop u
utepupyeMble o0bekThl. DyHkuuu iter() m next(). Bmoxkennble mukisl. [Ipumeps! 3amau c
BJIOKEHHBIMU IMKJIaMHu. TpeyronpHuk [lackans kak mpumep paOOThl BIOXEHHBIX IIMKIIOB.
I'eneparopsl crinckoB (List comprehensions). BioskeHHbIe TeHEPATOPHI CITUCKOB.

Paznen 3.

Crtpoxu. Metoas! u pynkmuu. Cpessl (slices). @DopmarupoBanue ctpok. Meton format, f-
ctpoka. Oneparop '%' npu BbiBojAe 3HaueHH. CIIUCKH, KOPTEXH CIIOBapU, MHOXKECTBa (set u
frozenset). JIBymepHBIE MaCcCHBBHI.

Paznen 4.

Oyukuuu: onpeaenenue def u ux Be13oB. Oneparop return B QyHKIKAX. @YHKIIMOHATIBHOE
nporpamMupoBanue. lmeHoBaHHble apryMeHTbl. PakTHueckue W (GopMaibHblEe MapaMeTphl.
OYHKIMKU C MPOU3BOJIBHBIM YHCIOM MapaMeTpoB *args m **kwargs. Oneparopsl * u ** mns
YIIaKOBKU M PACHaKOBKHU KOJUIeKIui. PexypcuBHble ¢pyHkimnu. AHoHMMHBIE (lambda) yHkium.
Oyukimu map, filter, reduce, zip.. O6mactu BuguMocTH nepeMeHHbIX. Kimrouessie ciioBa global u
nonlocal. 3ameikanus B Python. Beenenue B nexoparops! GyHkuuii. Jlekopatopsl ¢ mapamerpamu.
CoxpaHeHue CBONCTB AEKOPUPYEMBIX (YHKIIHI

Pa3pgea 5.

®axrtopuan. Yucna dubonayun. XaHolickas OamHs. 3agaya o 8 ¢epssax. OnTumuszanus
3agaun o0 BocbMu ¢ep3sx. Coueranus. Pazmemnenus. Ontumusanus pekypeun. Kpusas Koxa

Paspnen 6.

OcHOBHBIE CTaHAApTHbIE MOIyaM MU makeTbl B Python. MmmnoprtupoBanume mopyneit.
Monymu itertools u functools. Co3nmanue COOCTBEHHBIX MOJIYJICH M HMX HMIIOPTHPOBAHHUE.
Crienmanu3upoBaHHbIE MOJIYJTU U TPUIIOKESHHUS

Pazgen 7.

OcHoBHbIe BO3MOKHOCTH Python mo pabore ¢ daiinamu u daiaoBoit cuctemoir. Moynu
os, shutil, pathlib, glob. PaGora ¢ naroii 1 BpemeHeM. ApryMeHThl KOMaHIHON CTPOKH, MOJYJIb
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argparse. Cepuanmzanmsi pickle, json, yaml. PaGora ¢ BHemHuMMH mporueccamu. Moayib
subprocess

Pa3znea 8.

Crnoxnocts anroputmoB. Hatanms O-6omnbmoe. KBagpatuunsie coptiupoBku. COpTHpOBKA
BcTaBkamu. CoptupoBka BeIOOpoM. COpTHPOBKAa METOZOM Iy3bIpbka. COPTUPOBKA MOACUYETOM.
[Topazpsianas coptupoBka. Anroputm EBkinja. beicTpoe BO3BeieHHE B CTENEHb. XaHONCKHE
Oamrau. beictpeie copTupoBku: Toru Xoapa u ciMstHuEM. bUHApHBII MOUCK.

Paznea 9.

ITouck onpenenénHoro uucia B notoke yucedn. [louck yucina B noroke naHHbIX. [lonck
MaKCHMaJbHOIO YU MHUHUMAJIBHOIO 4Mcia B HOTOKe. IToMck MakcuManbHOIrO 4ucia B IOTOKE.
[Touck BTOpOro mo 3HaueHHIO SKCTpeMyMa. buHapHblii mouck B MaccuBe Ha Python (z1Ba
¢buKkTUBHBIX dneMmeHTa). KBanparuunele copTupoBku: CopTupoBka BbiOOpoM. CopTHpoBKa
MeTonoM ny3bipbka. KBagparuunsie coptupoBku B Python. CoptupoBka BcTaBkamu. BeicTpbie
coptupoBkH. beicTpas coprtupoBka Xoapa. Bbeictpas coprupoBka Xoapa: Python. Beictpas
coptupoBka Xoapa: Pascal. CoptupoBka cnusHuem. CoptupoBka mnojcueroM. CHHXpOHHas
COPTUPOBKA MAacCHBOB. YCTOMYMBOCTH COPTUPOBOK. IlopaspsnHas coptupoBka. biuHHas
COpPTUPOBKa

Paznen 10.

Yucna @Gudonayun. Camast JyIMHHAs 001Iast MOANOCIEI0BATEIbHOCTD. 3a/1a4a O PIOK3aKe.
Paccrosiaue JleBenmrelina (pegakiuonHoe paccrosinue). Camplii 00JbII0N moamaccuB. Pazmen
MoHeT. CaMas JJIMHHAs BO3PACTAOLas MOAIOCIEN0BATENbHOCTh. Y MHOXKEHHE LIETIOYKH MaTPHIL.
3amaua kommuBospkepa. 0-1 Lenouncnennoe nporpammupoBanue. Paccrosinue JleBenmreiina ¢
paspeleHHpIMU onepanusamMu. Camas JJIMHHAs NaJMHAPOMHAs MOACTPOKa. 3a7ada O OJIMAaCcCUBE
MakcHUMaibHOro. mpou3BeaeHuss (Maximum  Product Subarray). Cawmslit  Gonbmioi
OpSAMOYTOJIbHUK Ha ructorpamme. bpocanue suu. [loncuer 6uroB. UneansHble kBaapatel. Pa3nen
paBHOI1 cymmbl nogmHoskecTBa (Partition Equal Subset Sum). Camas nnmunanast o01as moacTpoxa.
VYHukaneHele nyTH. PaccTosinue JleBeHiTeliHa ¢ MOMOIIBIO pa3pelieHHbIx onepaiuii. [Ipodaema
CyMMBI IoJIMHOKecTBa. CaMas JUIMHHAS MaJTUHAPOMHAs 1OCIe10BaTebHOCTh. Camblil O0JIbIION
IIPSIMOYTOJIBHUK Ha TUCTOrpaMMe. Y HUKaJIbHbIE ITyTH [IpoBepka paBeHCTBA CTPOK.

Paszpen 11.

IIpocreiimmii mouck noxactpoku. Cydduxcel, npeduxcsl, rpanu. [Ipedukc-¢pyHkuus.
Anroputm Knyra - Mopupuca — Ilparra. Anroputm boitepa — Mypa. Anroputm boiiepa - Mypa
Ha mnpaktuke. Cyddukcasie nepeBbs. llouck mno cyddukcaomy nepeBy. Iloctpoenue
cypduxcHoro aepea. CKOpOCTh aITOPUTMOB MTOMCKA TEKCTA.

Paznen 12.

JluneliHble: MacCHUB; CIHMCOK; CBSI3aHHBIM CIHCOK;, CTEK; OdYepeqb; XdII-TabuIa.
Hepapxuueckne: IBOWYHBIE JEPEBbs; N-apHbIE AEPEBbs; MEpApXUUECKUN cNUCOK. CeTeBble:
HEOPHUEHTHPOBAHHBIN rpad; opueHTUpoBaHHBIA Tpad. TadmuuHbIe: TabMUIIa PENAIIMOHHON 0a3bl
JNaHHbIX; JIByMepHbli MaccuB. Kyuwa/llupammupna (Heap). HWHaykTtuBHble — (QyHKIUH.
OaHOMPOXOIHBIE AITOPUTMBI. ACUMITOTHKA aJITOPUTMOB

Pa3nea 13.

O6xox rpada B rmyouny (DFS). Beiaenenne u moacu€t KOMIOHEHT CBsI3HOCTH. [IpoBepka
rpada Ha ABYIOJBHOCTh. BbleneHre KOMIOHEHT CHIIBHOW CBSI3HOCTH oprpada aaroputMom
Kocapaiito. Tononornyeckass coptupoBka yepe3 anroput™m TapbsHa. O0xon rpada B MIUPHUHY.
AnroputM [lefikcTpsl ¢ ouepensto. AnroputMsl Onoiiaa-Yopuenna. J[BondHbIe JEpeBbsl IOUCKA.
ACHUMIITOTHKA OCHOBHBIX onepauuid. bamancupoBka paepeBbeB. Maublil JIeBbIii U MpaBbIi
NOBOPOTHI. bombioil neBslii U mpaBelid moBOpoTHl. . CopTHpoBKa Kyuel. XpaHeHue rpada B
aMsTH.

Paznea 14.

Beenenue B cxartue. Komupoanue nmun cepuit. Kox Xadhdmana. Cxarue Jlemnens - 3uBa —
Bemua. Cxatue ¢ norepsamu
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7.2. Tembl NUCHMEHHBIX PAOOT (THITBI 33/1a4)
KonTtponsHbie paboTsl 10 TEMaM:

Cemectp 1

Kontponsnas padora Nel

1. CocraBuTh TaOMUIBI UCTMHHOCTU Ui (PYHKIUM BPYYHYIO M C IOMOIIBIO SI3bIKa
IIPOrPaMMUPOBAHHUS

F=AVB V(AVC()
2.
a) Yapoctuth Beipaxkenne: X AYAZ " XAY ANZ
b) Yupoctuts Beipakenue:( X VY)AXVYVZ)AX VYV 7Z)
€) Vmpoctuth. IlocTpouTh TabIMIy HCTHHHOCTH [UIS TOJYYCHHS JIOTHYECKOTO
BBIPKCHUS:
3. Haiit 3Ha4YeHNE BBIpAKEHUS !
(A-B)Vv(B—-A4)
KonTponbnas padorta Ne2

Zanucare Gopmyny dyakuuu f B Bume CAH® u mMuHMMU3MpOBaTH e¢ rpadUuecKuM
MeroaoM, meronoM Kaaiina, KaitHa—Mak-Kiiacku 1 metogom MmuHumMusupyroumx kapt KapHo
(nnarpamm Beitua). CpaBHUTB NOJIY4YEHHbIE PE3YIbTATHI.

f=(1,1,0,0,1,0,1,0,0,0,0,0,1,1,0,0)

KonTponbnas padorta Ne3
[Tonyunts nonuHoM XKerankuHa:
Q) f(x1,x2,x3) = (e Axy AX3) V (X1 AX Ax3) V(X1 Axy AX3)

b) f 1, x2%3) =T V (01 AT (221%3))

Cemectp 2
- YCII0BHBIE ONIEPATOPBHI, LIUKIIBI, TEHEPATOPHI CIIUCKOB
- [locnenoBarensHocTH B Python

KonTponbnas padora Nel

1. Bam naercss mocneAoBaTeIbHOCTh IENBIX YMCET M BaM HYXHO ee oOpaboraTh U
BBIBECTU Ha SKPaH CyMMY MIEPBOM MATEPKU YHCEIT 3 ITOH MMOCIET0BATEILHOCTH, 3aTEM
CyMMy BTOpOH mATepkH, U T. A. Ho mocnenoBarenbHOCTh HE JAETCS BaM Cpazy
nenukoM. C TeYeHHEM BPEMEHH K BaM TOCTYHAKOT €€ TOoCIeI0oBaTeIbHBIC YacTH.
Hanpumep, cHavaiia mepBble TpU 3JIEMEHTA, MOTOM CIEAYIOLIUE IIECTh, MOTOM
CJIeyIOIre ABa U T. II.

2. Jlama mocleqoBaTeIbHOCTh HATYypaJdbHBIX 4YHCEN, 3aBepiiaromascs uuciaom 0.
Ompenenure, Kakoe HaWOOJNbIIEE YHCIO TMOAPSA HIYIIUX JJIEMEHTOB JTOM
MOCJIEI0BATEILHOCTH PABHBI IPYT APYTY.

3. Tlo maHHO¥ CTpPOKE OMpENEInTe, IBISCTCS JU OHA MATUHAPOMOM (TO €CTh, YHTACTCS
OJIMHAKOBO KaK CJIeBa-HAIIPaBO, TaK U CIIPaBa-HAJIEBO).
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KonTtponbHas paboTa Mo MpoBEepKEe TEOPETUYECKHUX 3HAHMM — MO BCEM TEMaM, C
MCIIOJIb30BaHUEM YKAa3aHHBIX BBIIIE KOHTPOJILHBIX BOIPOCOB.

- OyHkiuu B python: CUHTaKcHUC, JOTUKA U IPUMEHEHHE. DJIEMEHTHI (PYHKIIMOHAIBHOIO
POrPaMMHUPOBAHHUS

Konrponsnas pabora No2

1. Ectb cnmcoxa=1[1,1,2,3,5,8, 13,21, 34, 55, 89].

BriBeiuTe BCE JIEMEHTBI, KOTOPhIE MEHBIIIE 5.

2. JlaHBI CITUCKH:

a=[1,1,2,3,5,8,13, 21, 34,55, 89];

b=11,23,4,56,7,8,9,10, 11, 12, 13].

Hy»xHO BepHYTb CITHUCOK, KOTOPBIH COCTOMT M3 3JIEMEHTOB, OOIIHUX JIJIS THX JIBYX CITHCKOB.

3. C moMomp0 aHOHUMHOW (PYHKITUHM M3BJICKUTE M3 CIUCKA YHCIa, IeIUMbIe Ha 15 a =
a=[1, 1, 2, 3,5, 8, 13, 21, 34, 55, 89].

4. . IlepemHoxwuTh Bce uncia B criucke a = [1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89].

5. Brruncienne HanbonbInero 3neMenTa B cnucke a=[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89].

6. Beruuciienne cyMMBI BCeX JI€MEHTOB cimcka a = [1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89].

Hanumure nporpammy, KOTOopas NMPUHUMAET JBa CIUCKA W BBIBOJUT BCE AJIEMEHTHI

MepBOTO, KOTOPBIX HET BO BTopom a = [1, 1,2, 3,5, 8, 13, 21, 34, 55, 89];

b=11,23,4,56,7,8,9,10, 11, 12, 13].

7. Ilocunraiite hakTopuan C momormbio lambda-Beipakenus u reduce

a=[11,2,3,5,8,13, 21, 34, 55, 89];

b=11,23,4,56,7,8,9,10, 11, 12, 13].

KonTponbnas padorta Ne3

1. Hanummre nmporpamMmy, KOTOpas CUMTBIBaeT M3 (aiiiga CTPOKY, COOTBETCTBYIOLIYIO
TEKCTY, CXKAaTOMy C TOMOIIbIO KOJMPOBAHUSA MOBTOPOB, M IMPOU3BOJIUT OOpPaTHYIO
OIIEpalUIo, MOITyYast HCXOIHBII TEKCT.

2. Hanmmute mporpammy, KOTOpasi CAMTBIBaeT TeKCT U3 (haitna (B Qaiine MoXeT OBITH

OosiblIIe OJJHON CTPOKHU) U BBIBOJAMT CAMOE YacTOE CJIOBO B 3TOM TEKCTE U yepes npodet
TO, CKOJBKO pPa3 OHO BCTPETHJIOCh. EcCiaM TakuX CJIOB HECKOJIbKO, BBIBECTH
JIeKCUKOTpauIecKH MepBoe.
3. Hwmeercs Qaiin ¢ JaHHBIMH IO yCIIEBAEMOCTH a0UTyprueHTOB. OH NpeCTaBIsIeT u3
ce0s HaOOp CTPOK, IZle B KaXJOW CTpPOKe 3alucaHa clefyrouias HHbopMamus:
®amunus; Ouenka no matemaruke; Onenka o gusuke; OeHKa 0 pyCCKOMY SI3bIKY
Ilona BHYTpM CTPOKHM pa3feiieHbl TOYKOW C 3amsATOM, OLEHKU - LENble 4YHCia.
Hanumure mporpamMmy, KOTOpasi CAMTHIBAET UCXOTHBIN (DA C TOAOOHOM CTPYKTYpOit
U Ul K&KA0ro aOUTYypUEHTa 3alUChIBAET €r0 CPEIHIOI0 OLIEHKY MO TPEM MperMeTam
Ha OTJIETBLHON CTPOKE, COOTBETCTBYIONIECH ITOMY aOWTYpHEHTY, B (aiiJ ¢ OTBETOM.
Taxoke BbIUMCINTE cpeHHE Oaibl M0 MaTeMaTHKe, (U3UKe U PYyCCKOMY SA3BIKY IO
BCEM a0UTypHEHTaM M J100aBbTE IMOJYUYEHHbIE 3HAYEHHS, pa3/iei€HHbIE MPOoOenoMm,
nocjeHel cTpoKkoil B (hailsl ¢ 0TBETOM.

Konrtponsnas padora N4
1. CrenepupoBaTh Bce NpaBWIbHBIE CKOOOYHBIE MOCIEIOBATENIBHOCTH CO CKOOKaMH

OMHOTO BHAAa (YTO TakKoe TIpaBWIbHAs CKOOOYHAs TIOCIIEOBATENLHOCTE), TJIE
KOJIMYECTBO CKOOOK paBHO k.
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JlaH ymopsimoYeHHBIM 1O BO3pacTaHWI0 MaccuB ¢ yuciaamu oT 0 g0 n-1, TpedGyercs
Cr'€HEpPHUPOBATh BCE €TI0 MOJAMHOKECTBA.
Jlan ymopsiIoYeHHbIN 10 BO3pacTaHWio0 MaccuB ¢ yuciamu oT 0 1o n-1, tpebyercs
Cr€HEpUPOBATh BCE €T0 NIEPECTAHOBKH.

OOpa3zern conepkaHusl SK3aMEHAIIMOHHOTO Owmiera (MPU HAJIMYHMU SK3aMEHa IO

JTUCIUATIIINHE)

B ci1ydyac BCIACHUA yqe6Hor0 mponecca ¢ UCIIOJIBb30BAHHUEM JJICKTPOHHOI'O O6y‘ICHI/I${ n

JUCTaHIIMOHHBIX O6pa3OBaT€JIBHbIX TGXHOJIOI‘I/II;'I, COACPIKAHUC OujaeTa MOXKET OTJIMYAThCSA OT

IIPUBEICHHOTO.
OBPA3EIL DK3AMEHHAIIMOHHOI'O BUJIETA
JloHen KM HALMOHAJIBHBINH YHHBEPCUTET
Du3nKo-TexHu4ecknii pakyabTer
Kadenpa paguodusuxku u UKT
O0pa3oBaTenbHO-KBATU(PUKAIIMOHHBIA YPOBEHB: OaKaIaBp
Hanpasnenue moxrorosku: 10.03.01
CneumnanbHOCTh: HHpOpMalMoHHas 6e3onacHocth  Cemectp:3
Haquaﬂ JUCHMIIINHA: Texuomoruu u METOABI IMTPOTrpaMMUPOBAHUA
3K3AMEHAIIMOHHBINA BUIET Ne7
1. Vcnorusie korcrpykimu if / elif / else
2. TlompzoBarensckue pynkun. OdIaCTH BUANMOCTH.
3. Ksanparuunble COpTUPOBKH (COPTHPOBKA BCTAaBKaMH, BBIOOPOM, METOJIOM
My3bIPbKA).
4. Jlansl nensle uyucna al,a2,...,an (B 3TOi MOCIE0BATEIILHOCTH MOTYT OBITh

8.

IOBTOPAIOIIUCCA chna). BriBecTHn Ha 1eyaTh Bce quciia, KOTOPBIC BXOJAT B
MOoCJICA0BATCIIBHOCTD 110 OJHOMY pasy.

YTBep:KIeHO Ha 3aceaHuu Kadeapel

[Iporokoin oT

3apenyomuii kagenpsl paanodpuzuxu u UKT JlanuyoB B.B.
(oamnucs) (pamunus 1 HHULIMATIBI)
JK3amMeHaTop Koxexuna E. H.
(noamnucs) (pamus M HHULIHATIBI)

PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE I[TOJIVHAIOT OBYUAIOINECA

OO6mrast orieHKa 3HAHUM, 00YJAIONIUXCS MO NUCIUIUIMHE TIpoBoauTCsA mo 100-6ammpHOM
[IKAJIE€ MCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabmuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAMTOPUU OIICHUBAETCS HA OCHOBE TAKUX KPUTEPHEB KaK MOCENIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBIMIOJIHEHUE JOMAIHUX 33JaHUM, aKTUBHOCTH BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIEHHHM TEKYLIero u
MIPOMJIEHHOT0 MaTepuania, pereHue 3a1ad 1 T.11.).

8.1. Cewmectp 2

Howmepa pazaenos Bunsr pabot

MaxkcumanbHoe
KOJINYECTBO OaJLIIOB
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Opranu3annoHHO-y4eOHast paboTa B Ay TUTOPUH 2
CamocrosTenbHas padora 3
1-3
KonTtposnbHbIe pabOTHI 5
JlaGopaTopHbIie pabOThI 5
Opranu3anroHHO-y4eOHas: paboTa B ayIUTOPHH 2
CamocrosiTenpHas padbora 3
4-7
KonTtposnbHbie paboThl 5)
JlaGopaTopHbIie pabOThI 5
OpraHu3anroHHO-yueOHas: paboTa B ayIUTOPHH 2
CamocrosTenbHas pabora 3
8-11
KonTtposbHbIe pabOTHI 5
JlaboparopHbie pabOThI 5
NTOI'O 45
3AUYET 55
OOt UTOT 3a CEMECTP 100
8.1. Cemectp 3
Opraan3annoHHO-y4eOHas padoTa B ayIMTOPHH 1
CamocTosiTenbHas paboTa 2
1-3
KonTtponbHbie paboThI 4
JlaGopaTopHbIie pabOThI 5
Opraan3annoHHO-y4eOHas: padoTa B ayIMTOPHH 1
CamocTosiTenbHas paboTa 2
4-7
KoHTtposbHbIC pabOTHI 4
JlabopaTopHbie pabOThI 5)
Opranu3annoHHO-yuyeOHas paboTa B ayIMTOPHH 1
CamocrosiTenpHas pabora 2
8-10
KoHTposbHble paboThI 4
JlabopaTopHbie pabOThI 5
OpranuzallnoHHO-y4eOHas paboTa B ayAUTOPUH 1
CamocrosTenbHas pabora 2
11-13
KoHTposabHbIE paboThI 5)
JlaGopaTopHble paboThI 6
NTOI'O 50
DK3aMeH 50
OOmmuii UTOT 32 CEMECTp 100
CooTBeTcTBHE OAIIOB OIICHKE
Orenka no naTu0auTbHON MIKaJIe
KonunyectBo 6anminon =
s 100 ECTS | DOx3amen, nuddepeHunpoBaHHbII 3auer
3a4er
90-100 A OTJINYHO 3a4TE€HO
80-89 B <ODOLLO 3a4TEHO
75-79 C P 3a4TE€HO
70-74 D OBJICTBOPHUTEIHHO SATTCHO
60-69 E A P 3a4YTEHO
35-59 FX HEYJIOBJIETBOPUTEIBEHO HE 3aTTeR0
0-34 F A P HE 3a4TEHO
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu JUCHUILTUHBI UCTIOIB3YIOTCS CIEAYIOIINE JOMOTHUTEIBHBIE METOIbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBHCUMOCTH OT UX UHAMBHIYaJIbHBIX OCOOCHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

— JeKUru 0(hopMITAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO
KOMITBIOTEPA CO CHEIHMATM3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeueHHEM;

— JUIS ~ BBIIOJHEHHsS  3aJaHusi NOpU  HEOOXOAMMOCTH  IMPEAOCTaBISIeTCA
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBETUYESHHBIM HIPUPTOM.

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU Qopme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
nmpoBeJieHNe B OpMe TECTUPOBAHUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKUUU 0(hOpPMIIAIOTCA B BUJIE JIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO
KOMITHIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MMCbMEHHBIE 33JJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (JOpPME HMITM BBIMOJHSAIOTCS B IIUCbMEHHOMN
dbopMe Ha KOMITbIOTEDE.

[Tpur HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBEITMUCHUE BPEMEHH IS TIOATOTOBKHU OTBETA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOM  aTTecTalMM A OOydaroUIMXcCs
YCTAHABJIMBACTCS C YYETOM WX HMHIWBUAYAIBHBIX TICHXO(U3WYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHs JIOMyCKAeTCs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst JOCTyl K UHPOPMAIIMOHHBIM U OUOIHorpaduyeckuM pecypcam B CETH
WuTepHeT Ui Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3I0POBBSI ¥ BOCTIPHSITHS MHPOPMALIUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AJIEKTPOHHOTO JOKYMEHTA.

3) U1 00yYaroIuXcs ¢ HApYIIEHUSIMHU OIIOPHO-/IBUTaTeIbHOTO arapara:

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O [TPOLIECCA

VYuebnsie 3ansaTus mpoBosaTces B kopmyce Ned JIonl'V (r. Jonenk, mp. Tearpanpabrid, 13).
Jlnist mpoBeieHus JIGKIIMOHHBIX U MPAaKTHUYECKUX 3aHATHN TpeOyeTcs ayauTopusi, 000pyaoBaHHAs
MEJIOBOM MM MapKepHOW JOCKOW, MYJIbTUMEIUIHBIA MPOEKTOp M SKpaH, HOYTOYK, KOMIUIEKT
yuyeOHOl mebenu aisi CTYIAGHTOB, pabouee MecTo MNpemnojaBarens, BbIXxoJ B HHTepHeT —
IIPOBOIHON HITH C HCOJb30BanneM Wi-Fi.

Jlnst mpoBesieHus 1abOpaTOpHBIX 3aHATHI TpeOyeTcst 000pyJoBaHHAs MEPCOHAIbHBIMU
KOMIIbIOTEPAMHU ayIUTOPHUS.
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Jlis caMoCTOSITeNIbHOM paboOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOIMOTEKM YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MpeCTaBIeHHOe B Yy4eOHO-METOJUYECKOM KaOHHeTe
I'maBHoro xopmyca (ayn.405).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIINHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
OI'BOY BO «/loHI'Y». Ilpn u3ydeHUH TUCHUILIMHBI TPUMEHSIOTCS DJIEKTPOHHOE O0y4YeHUe U
JTUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmIaTGoOpMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIMH KOHTPOJb 3HAHWUW, OOYYAIOIIMXCS HAa OCHOBE TECTHPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTEIBHON pabOTHI.
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https://pythonworld.ru/samouchitel-python
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https://www.ibm.com/developerworks/ru/library/l-python_part_1/#ibm-pcon
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https://stepik.org/course/58852/syllabus

5. "Ilokonenue Python": kypc nist npoaBUHYTHIX [OnekTpoHHBIN pecype]. — URL:
https://stepik.org/course/68343/syllabus

6. AITOPUTMBI U CTPYKTYPHI JaHHBIX [DneKTpoHHBIN pecype]. — URL:
https://stepik.org/course/180830/syllabus

7. Anroput™msl: Teopus U npakTHka. Meroas! [Dnekrponsslii pecypc]. — URL:
https://stepik.org/course/217/syllabus

13. I[TPOT'PAMMHOE OBECITEYEHUE

Python 3.13.0
Windows 7 PRO (xopnoparusHas nuniensust JJonl'yY Ne 46484614)
Microsoft Office (kopnopatuBnas numen3us Joal'V Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuensuun GPL, Apache,
BSD nai1is ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS ).
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