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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

(popMupoBaHME y CTYyIEHTOB HABBIKOB, COOTBETCTBYIOIIMX BUAaM MPO(ECCUOHATIBHON AESATEIbHOCTH,
HEOOXOUMBIX JIJIsI peleHus MpogheCCUOHATBHBIX 3a/1a4.

3agaun 0CBOEHHUS M CIUILINHbBI

puoOpeTeHNe CTyIeHTaMH HEOOXOJMMBIX 3HAHMHA O 0a30BBIX KOHIICMIIMSAX MPOTrpaMMHpPOBAaHUS Ha
Python, o6acTsix ero mpuMeHUMOCTH, KOHCTPYKIIUSAX si3bika Python u TexHomoruu pa3paboTKy MporpaMm
Ha Python.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huctmmumaa «[IporpammupoBanue Ha si3bike Python» oTtHocutcst K umcny aucimruivH 61oka B1.0,
Npe/HA3HAYEHHOTO JUIS  CTYJEHTOB, oOydawoimuxcs 1o HampasieHuwo: 15.03.04 Asromaruzanms
TEXHOJIOTMYECKUX MTPOLIECCOB U TPOU3BO/ICTB.

B npouecce uzyuenus aucuuiinabl popmupyorcs komnereHuuu: HK-1, K-2.

OCHOBHBIE TOJIOKEHUS JUCLIMIUIMHBI UCIIOJIb3YIOTCS B AAJbHEUIIEM NIPU U3YYEHUU TAKUX JUCLMILIMH
kak: CratucTuka JU1s aHanu3a JaHHbIX, [IoaroroBka k caaye v caavya rocyJapCTBEHHOIO 9K3aMEHa.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHU 110 JUCIHUILJIAHE,
COOTHECEHHBIX C INIAHUPYEMBIMU PE3VJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJILHON OBPA30OBATEJIbHOM ITPOI'PAMMBI

Ko n HanMeHOBaHHe peayn3yeMoil KoMIeTeHIIN IlepeyeHb NVIAHMPYEMBIX PE3yJIbTATOB 00yY€EHHS MO
JHCIHILIIHE (MO/IyJII0), COOTHECEHHBIX C
HHIHKATOPAMH 0 CTHK€HUS] KOMIIeTEHIU

]_[K—l Croco0eH UCIIONb30BaTh WHHOBALIMOHHBIC ITIPOAYKTHI 1 3HaTh:
TEXHOJIOTMH, aHAJIM3UPOBATh JAHHBIC W IIPUMEHATb METOIbI 3HaeT METOOBI MMPUMCHCHUA CKBO3HBIX HI/Iq)pOBLIX
HUCKYCCTBEHHOI'O MHTEJIJICKTA TeXHOHOFHﬁ, METOObI nu TEXHOJIOIUHA c60pa,

CTPYKTYpPUPOBaHUs, aHAJIN3a JAHHBIX 151 IOCTPOEHU S HOBBIX
OpraHU3alMOHHBIX U YIIPABIEHYECKUX MOJIEJIEN, IPOLYKTOB U
CEPBUCOB. 3HAET OCHOBHBIE CKBO3HBIE TEXHOJIOTMU (HOBBIE
[IPOU3BOJICTBEHHbIE ~ TEXHOJIOTUM; HEUPOTEXHOJOTMU U
HCKYCCTBEHHBII HMHTEJUIEKT; TEXHOJOTUM OeCIpOBOIHOMN
CBSI3H; KOMITOHEHTHI pOOOTOTEXHUKH M CEHCOPHKA; KBAHTOBBIE
TEXHOJIOT MM ; CUCTEMBI PACIIPE/IEIEHHOTO PEECTPa; TEXHOJIOTUU
BUPTYaJIbHOH U JOIOJIHEHHOM PealbHOCTH).

YMeThb:

VMeer B ciaydae BeIOOpa MeXAy IepCHEKTHBHBIMU
MHHOBAallUOHHBIMU M yCTApeBIIUMU IIOAXOJAMHU JIETKO
BHIOMpAaTh HOBBIE HAEM W METOIObl M IPeANpPUHIMATh
KOHKpPETHble [JEUCTBUS Ul TeHepalud U pealu3aluu
MHHOBAlIMOHHBIX MOEU U IOAXOJ0B, YMETb aHAJIU3UPOBATD,
CHUHTE3UPOBATh U OLEHUBATb MH(OPMALUIO ISl NIPUHATUSA
pelIeHUi ¥ pealu3aluy CBOMX JEUCTBUHA. YMeeT HaXOIUTb
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Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

KpeaTHBHBIE CIOCOOBI peleH s ITPOOIIEMbI, aHATTM3UPOBATH UX
TUTIOCHI 1 MUHYCBI, PUCKH, BHIOUPATh ONTUMAILHOE PEIllCHHUE.
‘YMeeT pacnio3HaBaTh HEMTPOLYK THBHbIE MEHTAJIbHBIE MOJIEIIU 1
CTEPEOTHITH U OTKA3bIBATHCS OT HHUX.

BJIAJIETh:

BrasieeT HaBbIKaM¥ I3MEHEHVISI PEIICHU IIPH HAJIMYIUHA HOBBIX
apryMEeHTOB WM TPOW3OIICANINX W3MECHEHUH, BJaJeTh
TEXHOJIOTUSIMMA YIIPABJICHWS TIOJHBIM JKU3HEHHBIM ILUKJIOM
JaHHBIX. BiajieeT TEXHONOTUSMM TIPUHATHS —PEIICHUH,
OCHOBaHHBIX Ha [JAaHHBIX (KyJbTypa W STHKA TPUHATHUSA
pelieHuid Ha OCHOBE JIaHHBIX; BCTpavBaHHME TMpoliecca
TIPUHATHUS pEelIeHN Ha OCHOBE JIAHHBIX B OM3HEC-TIPOIIECCHI
OpraHu3alvy; CUCTeMBbl  aBTOMATUYECKOTO  MPUHSTHUSA
peleHni, BKJTIoYasi CUCTEMbI UCKYCCTBEHHOTO MHTEJUICKTA).
Bianeer metoankaMu odecrieueHrst 6e301MacHOCTH JIAaHHBIX.

IIK-2 Crioco6eH pa3pabaTthiBaTh IpOrpaMmbl Ha si3bike Python
IUIsl UCIIOJIb30BaHUsI B cdepe CcBoed npodeccoHaIbHON
JesATEebHOCTU

3HATh:
3HaeT OCHOBHbIE MOHATHUSA sI3bIKA IporpaMmupoBanusi Python,
METOIbl OIMCaHUsl CTPYKTYP MAAHHBIX M KJacchl 3aaad,
¢opmyupyeMsbIx U pemaeMsix Ha Python.

yMeThb:

Vmeer paspabGaTeiBaTh NpOrpaMMbl Ha si3bike Python,
[IPUMEHATh WM3YyUEHHbIE METOIbl M CTPYKTYpbl JaHHBIX B
COOTBETCTBHUH C TEXHOJIOTHEH pa3padOTKH MPOrpamMM.
BJIaJ1eTh:

Brageer HaBbIKaMu pa3pabOTKH, OTJIAJKH M TECTUPOBAHHS
rnporpamMMm Ha sizeike Python muist ucnons3oBanusi B cepe
cBoel npodecCMOHATIbHOM IeATEIbHOCTH.

4. OBIIAA TPYTJOEMKOCTDb JUCHUIIJINHDbI

4.1. O06beM AUCHUILINHLI B 3aUeTHBIX equHniax (scero): 2 3ET

4.2. O0beM JUCIHUILUIMHBI 10 BHAAM y4e0Ho# padoThl (B yacax): 72 yaca

dopma o0yuyeHus:: 3a09HAST

Buj yae6H01 pa6oThI

KommuecTBo yacoB (hopma 00yueHns 3a09Hast)

Bcero mo miiany B T.4. mo cemecTpam

1

1 2 3

KonTtakTHas paboTta 00yJarnmxcs ¢ 8 8

npernogaBaresieM B cooTBeTcTBuu ¢ Y11

AyYJUTOpHBIE 3aHATUSL: 8 8

Jlexuun - B

CeMHHApHI U TPAKTHUECKUE 3aHATUS - -

JlabopaTopHbie pabOThI, TPAKTHKYMBI 8 8

CamocrosTenbHas paboTa 60 60
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Buj yue6HO pa6oThI

KommuecTBo yacoB (hopma 00yueHns 3a09nasi)

Bcero no niany

B T.4. mo cemecTpam

1
1 2 3
dopma TeKylero KOHTPOJIst 3HAHUNA 1 OrneHrBaHUE BHITOJTHEHHS 3a/IaHNs, OlLieHMBaHKUE BBITOJHEHUS 3aJaHus,
KOHTPOJISI CAMOCTOSITENIBHON paOOTBI: TectupoBanue TectupoBanue
TeCTHPOBaHKe, KOHTP. paboTa,
KOJUIOKBHYM, pedepar u ap. (He MeHee
2 BUJIOB)
KypcoBast pabota - -
Buipl npoMexxyTOYHOH aTTecTauuu 3auer (4) 3auer
(3K3aMeH, 3a4eT)
Bcero yacos 1o guciurivHe 72 72

4.3. Coneprkanue qUCHHMILINHBL PacnpejesieHne 4acoB o TeMaM | BHaM y4eOHOM padoThl

dopma 0OyueHus: 3a0UHAsT

HazBanue Bcero Bujpl yue OHBIX 3aHATHI dopma
pa3jieJioB TEKYIIero
1 Tem AyauTOpHBbIE 3aHATHS 3aHATus B Camocrosn KOHTPOJIsT
Jlexuun Hpaktunue | JlaGoparo ::z;pax’m ;‘:;ZI;ZH 3HaHui
CKHe pPHbIE dbopme
3aHATHS, padoThl, I
ceMHUHaphI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Paznen 1. OcHoBbI nporpamMmvuposanus Ha Python.
Tema 1.1. 8 0 0 2 0 6 TecrupoBa
A3k HUe
Python.
Tunst
JJAHHBIX.
OcobGeHHOCT
¥ BBOJA/BBI
BOJA.
Tema 1.2. 6 0 0 0 0 6 Tectuposa
JIuneiinoie HUE
aITOPUTMBL.
OcobeHHoCT
u
TIOAKJTIOYEH
Yl ¥ UCTIONb
30BaHUSA
MOJLyJIEeH.
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3zaenoB TEKYIIEro
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;lpaxnl ;:Jg:::ﬂ SHaHHH
CKHe pHbIE bopme
3aHATHS, padoTsl, I
CceMHHaphbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Tema 1.3. P 8 0 0 2 0 6 Tectuposa
a3BETBJISAI0 HUE,
muecs OneHuBaHu
TIPOLIECCHL. e
VcnoBHbIT BBITIOJIHEHU
orepaTop. 51 3aJTAaHUST
Tema 1.4. 10 0 0 4 0 6 Tecruposa
uknuyeck HUE,
ue OrneHuBaHU
aJITOPUTMBI. e
Oneparopst BBITIOJTHEHU
LHUKJIA.. S 3a7JaHUS
Tema 1.5. 6 0 0 0 0 6 Tecrupopa
Patora co HUE,
CTPOKaMH. OueHvBaHU
e
BBIIIOJTHEHU
51 3aJIaHUS
Tema 1.6. 12 0 0 0 0 12 Tectuposa
Koprexu, HUE,
CIIMCKH OneHuBanu
cloBapw, e
MHOKECTBA. BBITTOJTHEHU
OpHOMEpHBI 4 3aJaHUs
€ MacCHBBI.
Tema 1.7. 6 0 0 0 0 6 OrneHuBaHU
JBymepHbIE e
MACCHBBI. BBITIOJTHEHU
S 3a7JaHUS
Tema 1.8. 12 0 0 0 0 12
Pabora ¢
aitnamu.
Hroro 68 0 0 8 0 60
NOAJIeKUT
H3y4YeHHUIo

5. COIEP’KAHUE TVCIUTLINHBI

Paznea 1. OcHoBbl nporpammupoBanns Ha Python.

Tema 1.1. AA3bik Python. Tunsl ganabix. Oco6eHHOCTH BBO1a/BBIBO/1A.
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Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Python kak 0ObEKTHO-OPUEHTUPOBAHHBIN sI3bIK. THMBI JaHHBIX. OcOOeHHOCTU. BBO/I-BHIBO BETMUKH
pasubix THNOB. [IpeoOpazoBanue TMNOB. POpPMATHBIN BHIBO/L,.

Tema 1.2. J/Iuneiiabie aaroputMbl. Oco0eHHOCTH MOAKIIOUYEHHSI H HCIOJb30BaHNs MO Ty JIel.

Monymu B s3bike Python. OcoOeHHOCTH MOJK/IIOYEHUS U UCMOJIb30BaHUSA. 3HAKOMCTBO C MOJYJIEM
math. CocrapijieHHEe JIMHENHBIX aJITOPUTMOB.

Tema 1.3. Pa3BeTBasiiomuecs npouecchbl. Y CJIOBHbIN oneparop.
Paspetssiomuecs rporiecchl. [IporpamMmmHast peamsanusi cpeictBaMu si3bika Python.
Tema 1.4. Ilukanyeckue ajaropurmsl. OnepaTopsl HUKJIA..

[Muknuyeckue anroputMel. Peamuszanms LUKIOB C  ycioBueM, ¢ mnoBropeHueM. Co3gaHue WU
MCIIOJIb30BaHUE I0JIb30BATEIbCKUX (DYHKLIMI.

Tema 1.5. Pa6oTa co cTpokamMu.

CrpoxoBble BenuurHbl. OCOOEHHOCTH peanu3aii U padoTel ¢ HUMH. OCHOBHbBIE METOIBI pabOTHI CO
CTPOKaMH.

Tema 1.6. KopTe:xu, ciucKH cJI0Bapu, MHOKecTBa. OJTHOMepHbIe MACCUBBI.

Komneknmu si3pika Python. Koprexwu, crimcku, cioBapu, MHOkecTBa. OCOOEHHOCTH W peasiu3aliusl.
OcobeHHocTH pabOThI ¢ OJHOMEPHBIMU MAaCcCUBAMU CpeJICTBaMH si3bika Python.

Tema 1.7. /IByMepHbI€ MaCCHUBBI.
JIBymepHble MaccuBbl. OCOOEHHOCTH U peanu3aiys 00pabOTKHU.
Tema 1.8. Pa6oTa ¢ ¢aiiamu.

TexcroBbie (paitibl B sizbike Python. ITpumepst paboTsl ¢ aiinamu.

6. TEMBI IPAKTHUYECKUX U CEMUHAPCKUX 3AHATUI

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Jluneiinble nporpaMmsl

Lenn: Hanumwmre nporpammy [uis pacyera 1o AByMm opmysiam. IloarotoBeTe He MeHee MATU TECTOBBIX
npuMepoB. [IpenBapUTeIbHO BBINOJIHUTE BBIYMCIEHUS C UCIOJIB30BAHUEM KaJbKYJISATOPA WM O(PUCHOTO
npwioxenus, Hanpumep Excel mmm Calc. Pesynbrarel BhlumciaeHuss mo odeum ¢opmyliaM JOJKHBI
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coBnagate. OTCYTCTBYIOIIME B SI3bIKE (DYHKIIMU BbIpa3UTe Y€pe3 UMEIOIIUECs.

Copepxanue: [Ina maremaTMyeckux BbluMciaeHMd B Python wumeloTcs Kak BCTpPOEHHBIE, Tak U
JOMOJIHUTENbHBIE (DYHKIIMU U MeTOIbl. IIpUMEHUTDh 1OMOJHUTENIbHBIE MaTeMaTHUecKie (DYHKIIMIA MOKHO
nocJie MoJaKJIoYeHus1 MoayJisi math: import math m16o from math import * B nepBom ciydae pyHKIMN
paccMaTpuBalOTCsl Kak MeToAbl OObeKTa math M JOJUKHBI 3aluChiBaThCsl Tak: import math
print(math.sin(math.pi/4)) print(math.sqrt(2)/2) Bo BTopom citydae BbI30B (pyHKIIUM MOXKET ObITh C/IeIaH B
Oosiee mpUBBIYHON /11 Hac popme: from math import * print(sin(pi/4)) print(sqrt(2)/2) Bmecre ¢ tem,
TaKoW crocod UMITOPTa MOKET HAPYIIUTh MPOCTPAHCTBO UMEH MPOTPAMMBl, TOCKOJIbKY MOXET BO3HUKHYTh
KOH(JMKT MeXIy WMEHaMH [EepPEeMEHHBIX, KOTOpbleé HCIOJb3yeT NpPOrpaMMHUCT U HMEHaMH
UMIOPTUPYeMbIX (pyHKIMA. [Ipy MMIIOpTE MOXHO OrpaHUYUTHCS TOJIBKO HEOOXOAWMBIMH (DYHKIIMSIMU,
Hanpumep: from math import (pi, sin, cos,tan, log) Beon nanHeix BBOI IaHHBIX MOXHO BBIIIOJHUTH C
KJaBuatypel (pyHkuuen input(): m = input([str]) [Ipu sTOM Ha 3KpaH OyngeT BbiBeAEHa CTpPOKa Str, a
NepeMeHHasl m MOJIyYUT 3HaYeHHE CTPOKOBOIO THUIA, BBEAEHHOE M0Jb30BaTesieM. CTPOKOBBIN THUII MOXKET
ObITH IPe0oOpa30BaH, HaMpuUMep, K TuIy int wiu float, ecnu BBeJEHHOE 3HAUYEHUE — YMCII0. BBIBOI JaHHBIX
BrIBO 1aHHBIX HA 9KpaH MOHUTOPA MOXET OBITh BBINOJNHEH (pyHKIMeH print(). D1a (yHKIUS MTO3BOJISET
BBITIOJTHATH (DOPMATUPOBAHHBIN BBIBOJ, KaK C UCMOIb30BaHueM CH-1T0JOOHOr0 (pOpMaTUpPOBAHMUS, TAaK U C
ucroyib3oBaHueM (opmarHoil crpoku Python. Craenymoonme CTpOKM AEMOHCTPUPYIOT, KaK MOKHO
¢opmaruposats BbiBOA. for x in range(1,11): print('%2d %3d %7.2f" % (x, x*x, x*x*x)) um for X in
range(1,11): print("{0:.2f} {1:2f} {2:4f}".format(x, x**2, x**3)) BykBa B (hopmaTe 4ucia onpenensier
THUI BBIBOAUMOTO uncia. Tak, d —3to uensii tur, f — BemecTBeHHOE ynciio. Yucio B popmaTe 03HAYaeT TO
YUCIIO TIO3WIWH, KOTOpoe OydeT WCIOJIB30BAaHO Ui BBIBOAA uHcia. [l BEIIECTBEHHOTO 4YHCIia
yKa3bIBaeTCs, OCJIE TOUKH, KOJIMYECTBO BBIBOJIMMBIX JIECAATUYHBIX 3HAKOB. BO BTOpOI CTpOKE MCIOIb30BaH
Cu-niono6ubii popmar, B KoTopoM popMaT 4Ymcia HauyvHaercss ¢ mporeHta "%". B atom gopmare
aApryMeHTHl OTIENSI0TCA OT (POPMATHOM YaCTU CTPOKHU TaK ke CUMBOJIOM % — MpOLEHT. B TpeTweil cTpoke
ucnojs3yercs ¢gopmarHas crpoka Python, B kKoTtopol B (pOpMaTHOU CTpPOKE MO3ULMM ISl 3HAYEHUU
aApryMEHTOB BBHIIEJAIOTCS (pUrypHbIMH cKOOKamu. OOpaTuTe BHUMaHME Ha TO, 4TO caMH (pOpMaTHbIE
CTPOKM HAUMHAIOTCS WM 3aBEpINAIOTCS OJMHOYHON WJIM JIBOWHOW KaBbukoi. B Python momyckatorcs oba
BUJIa KaBbIYEK JJIs1 BBIACTICHUSI CTPOKH. BaXHO TOJBKO YTO OBl HAYAJIO M KOHEIl ObUTM OJMHAKOBBIMU. Tak
XKe ciielyeT MOHUMAaTh, YTO B MPOMEKYTKaX Mek1y CMMBOJIAMH (hOpMaTUPOBaHUs MOTYT HAaXOIUTHCSA U
apyrue cuMBoJIbl win ciosa: for x in range(1,11): print('x=%2d x"2=%3d x"3=%7.2f'% (X, x*x, X*x*X))
w for x in range(1,11): print("a={0:.2f} x={1:.2f} y={2:.4f}".format(x, x**2, x**3)) Mcnonp3oBaHue
(popMaTHBIX CTPOK [esaeT BBIBOJ JaHHBIX OoJiee BHATHBIM. PerienHue 3aganusi BepHemcss K Hammm
IpUMepaM M 3alluileM MX, UCTOoJb3ys npaBuia s3pika Python. Ilepsoe BblpakeHue npumer Bui: 1.y =
tan(x**2/2-1)**2+2*cos(x-pi/6)/(1/2+sin(a)**2) Bropoe BbIpakeHHUE NPEACTaBUM B BHUAE IBYX: 2.
tmp=log(3-cos(pi/4+2*x),3+sin(x))/(1+tan(2*x/pi)**2) y = pow(2, tmp) Omnwucanue anroputma s
BBIYMCIIEHUI HEOOXO0IMMO 00€CIIeUnTh BBOJ IBYX MEPEMEHHBIX X U a. [IOCKOJIbKY MO YCIOBUAM 33/1a44 UX
TAI U TOYHOCTh TPEACTAaBIEHWs He 3aJaHbl, BeiOepeM s HuX BemecTBeHHbI Tum (float). s
ONTUMU3ALMH 3aIUCU BBIPAXKEHUS UCTIOJIb3YEM POMEKYTOUHYIO IepeMeHHyo tmp. 1. BBectu 3HaueHus a
U X, peoOpa3oBarh K tury float. 2. Beruuciuts BepakeHue 1. 3. BoiBecTu pe3ysibTaT BeIYHCIEHHS. 4.
Breruricnnte 3HaueHue epeMeHHou tmp; 5. BeruuciuThb BelpakeHue 2. 6. BeiBecTr pe3ysibTaT BBIYMCICHUS.
Jluctuar mnporpammbl  from math import * a = float(input('BBegure mnapamerp a: ')) x =
float(input('Begute 3Hauenue X: ')) y=tan(x**2/2-1)**2+(2*cos(x-pi/6))/(1/2+sin(a)**2) print("{0:.2f}
{1:.2f} {2:.4f}".format(a, x, y)) tmp=log(3-cos(pi/4+2*x),3+sin(x))/(1+tan(2*x/pi)**2) y=pow(2,tmp)
print("{0:.2f} {1:.4f}" format(x, y))

PesynpraThl: BeIBOA B KOHCOJIb PE3Y/IbTATOB BBICUCIICHUS

Ccbutka: http://lib.ulsu.ru/MegaPro/Download/MObject/13200
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Pa3peTBIisiomyecs BbIYMCIUTENBHBIE IIPOLIECCHI

[lemm: Hamumcate mporpammy, KoTopasi MO BBEJEHHOMY 3HAUEHHUIO APTyMEHTa BBIUMCISET 3HAYEHHE
(pyHK1IMM, 33/1aHHOU B BUJIE rpaduka.

Copnepsxanue: [l penieHrs 3aauu MCMHOJIb30BaH ONEepaTop BETBJIEHUS, KOTOPBIA B sA3bike Python umeer
cnepyommii Bu: if <Jlornueckoe BelpaxkeHHe>: <BJIOK — BBHINOJHAETCS, €C/IM YCIOBUE UCTUHHO> [elif
<Jlornyeckoe BbIpakeHue>: <bjlOk — BBHINONHSIETCS, €clii yciaoBue HUCTUHHO> | [else: <bmok -
BBITIOJIHSETCS, €CJIM BCE YCJIOBUS JIOKHBL> | <BJIOK> — 3T0 HaOOp BJIOKEHHBIX WHCTPYKLMHA, KOTOPBIE
BBIJICJISIIOTCS] OJMIHAKOBBIM KOJIMYECTBOM MPOOEIOB (0OBIYHO YeThIpbMsl). [IJ1s1 BBOAA JAHHBIX UCTIONIB3YETCS
MHCTPYKIMA input(), KOTOpas BO3BpallaeT CTPOKY. BBen€HHble 3HaueHMs, Nepej MCIOJIb30BAaHHEM B
apru(dMeTHUecKIX BBIPAXEHUSX, JOJIKHBI ObITh NMPeoOpa3oBaHbl K YMCIOBOMY (popmaty. BbiBoa JaHHBIX
BBITIOJTHSIETCSl MHCTPYKLIKMEN print(), B KOTOPOU MCMOIb30BaH (hOPMATUPOBAHHBINA BBIBOJ JaHHBIX. I 'paduk
(pyHK1IMM TIpencTaBieH (pparMeHTaMy MpsIMBIX JIMHUM, ONMCHIBAEMBIX ypaBHeHUEM y=kx+b u nyramm
KpyroB. B o0mem ciydae ypaBHeHHMEe Kpyra MOXeT OBITh NpeACTaBIeHO Tak: (x-a)2+(y-b)2=R2
HeusBecTHble mapaMeTpel, yrojl HakjJOHa U CMEILEHHE NpPsAMOW, a TaK K€ KOOPAMHATHI LIEHTpa [Iyr,
ONpeJeNM, HCIIONb3ysl JaHHble U3 rpadguka. [nsa npsmor Ha uHrepBaie (-5, 0) MoxeM 3anucarb
CJeyIoNIyI0 CUCTeMY ypaBHeHui: M3 BTOporo ypaBHeHUs cieqyeT, uTo b = -2, a u3 neporo — k = -3/5.
Jns monykpyra ¢ ueHTpom (6, 2) ypaBHeHue Kpyra npumMeT BUL;: (x-6)2+(y-2)2=22 IlepenuiiiemM ypaBHeHMe
Tak: (x-6)2=4-(y-2)2. Otcioaa cienyer: 3HaK mepej KOPHEM BHIOpaH IJis CIydasi, KOrjla pacCMaTpUBAETCs
BEPXHsIS YacCThb MOJYKpYyra. BHIOIHMB HEOOXOMMMBIE BBIYMCICHUS [UIS BCeX (PparMeHTOB (PYHKIMHU, MBI
MOJYYMM CHCTEMY ypaBHEHMI, KOTOPYIO 3aluileM B cieayiomeM Buiae: PyHKIMA onpeaeseHa Ha BCEM
nuamnasone . [Tpu aToM, 0coObIX TOUek y He€ HeT. Omnucanue aroputma 1. BBectr 3HaueHMe aprymeHTa x u
npeoOpazoBath ero K tumy float. 2. OnpeaenuTs, K KAKOMY UHTEpBaLy U3 00J1aCTH orpeaeseHus (PyHKIUU
OHO TNPHUHAMJIEKUT, U BBIYMCIUTh 3HAYeHUE (DYHKLUH Yy MO COOTBETCTBYMOLIEH ¢opmyse. 3. BeiBectn
3HaueHue X M y. Onmcanue BXOAHBIX M BBIXOJHBIX JaHHBIX BXO[HBIE JaHHBIE IOCTYNAIOT C KJIaBUATYPBI, a
BBIXOJIHBIE - BBIBOJATCS HA MOHUTOP Ul IpocMOTpa. BXogHble M BeIXOJHBIE AaHHbIe nMeloT Tyl float.
Jluctunr nporpammbl (Bapuant 1) from math import * # tenepr MoxHO Tak: # print(sin(pi/4)) x =
float(input('BBeaute 3Hauenue x=")) if x <-5:y =1 if x >=-5 and x<0: y = -(3/5)*x-2 if x >= 0 and x<2:y
= -sqrt(4-x**2) if x >= 2 and x<4: y = x-2 if x >= 4 and x<8: y = 2+sqrt(4-(x-6)**2) if x >=8:y =2
print("X={0:2f} Y={1:2f}" format(x, y)) Ciegyer OTMETUTb, YTO B TAKOW 3aMKCH aJTOPUTMa IMPOBEPKA
BBINIOJIHSIETCS [UIS1 BCEX YCJIOBHBIX OIEPATOPOB, B TOM UHMCIIE U TEX, KOTOPBIE CIEAYIOT 3a BBIUMCIIEHHBIM.
Tak, HampuMep, €clM X PaBHO -3, TO BBIMOJHUTCA BTOPOM ONEPATOp, HO U BO BCEX MOCIEAYIOIIMX
orepaTopax orneparus cpaBHeHHs OyneT nposejaeHa. Yuciao mpoBepoK MOXKHO COKPATHTh, €CJIA HAMUCATh
IPOrpaMMy C HUCIIOJb30BAaHMEM BJIOKEHHBIX YCJIOBHBIX OIEpaToOpoB. JIMCTMHI mporpammsl (BapuaHT 2)
from math import * # Tenepb MOxHO Tak: # print sin(pi/4) x = float(input('Beeaure 3Hauenue x=")) if x <
-5:y =1 elif x >=-5 and x<0: y = -(3/5)*x-2 elif x >= 0 and x<2: y = -sqrt(4-x**2) elif x >=2 and x<4:y
= x-2 elif x >=4 and x<8: y = 2+sqrt(4-(x-6)**2) else: y = 2 print("X={0:.2f} Y={1:.2f}".format(x, y))
PesynbraTel: BBeaute 3Hauenue aprymenta: -6 X= -6.00 Y= 1 Beeaure 3HaueHue aprymenta: -3.33 X=
-3.33 Y=-0.00 Beegure 3Hauenue aprymenra: 6 X=6.00 Y=4.00

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

Opranu3zaiys 11KJIOB

Llemm: BoraviciuTh ¥ BHIBECTH Ha 9KpaH B BUJIE TAOJIUIIBI 3HAYCHUsT (DYHKITUH, 3aJAHHON TpadudecKu (cM.
nabopatopHas padota Ne 2, 3amanue 1), Ha uHTepBaje oT XHad A0 XKOH ¢ maroMm dx. VIHTepBan u 1mar
3a71aTh TaKMM OOpa3oM, YTOOBI MPOBEPUTh BCE BETBM MporpamMMbl. TaOnuIly CHaOIUTh 3arojOBKOM M
IANKOM.

Coneprxanue: [Jis1 perieHns 3a1a4y UCMONIB30BaHa MPOrpaMMa, MOArOTOBJIEHHAs B JIJAOOpPaTOpHOH padoTe
Ne2, 3amanue 1 u onepatop HMKia ¢ mpeaycioBueM: <HauvanbHoe 3HaueHue> while <VYcioBue>:

8/16



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
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<MNHucrpykumn> <IIpupamenue> [else: <biok, BHIONIHAEMBIM, €CIM HE Hcnonb3oBaica break> | Ina
oOMEeHa C KOHCOJIbIO (BBIBOJA COOOIIEHWI M BBOJA HAYaJbHBIX JAHHBIX) HCIOJb30BaHbI CTaHIAPTHBIE
nporeaypsl print() u input(). PesymbraThl paOOTH HpPOrpaMMbl 3alMCHIBAIOTCS B TEKCTOBHIN (haill.
Onwucanue anroputma 1. Beectu 3HaueHus nepemeHHbix Xbeg, Xend, dx. 2. IlpucBouth Tekyiemy
3HaueHUI0 Xt HavyaJlbHOE 3HaueHue: Xt = XHau. 3. BerunciuTh 3HaueHue (PyHKLIMU U BBIBECTU B BUJIE
CTpoKU Tabuiibl. 4. BerauciuTh HOBoe 3HaueHue aprymenTta Xt = Xt + Dx. 5. Eciiu 3HaueHue aprymeHTa
Menbiie Xend, TO mepeldTH K MyHKTY 3. 6. 3aBepIIuTh PUCOBAHME TAOIUIBI U PadOTy IMPOTrPAMMBI.
Onwucanue BXOJHBIX M BBIXOJHBIX JAaHHBIX B mpenmiectByomeil pabote ObUT MPUHAT BEIIECTBEHHBINA THUIT
naHHbIX (real). B aToii paboTe THIT JaHHBIX COXpaHEH. [[JIs1 yIpOIeHUs MOCIeAY0IIEro KOHTPOJIsi padoThI
[IPOrpamMMbl B BBIXOJIHOM TEKCTOBBIN (pailyl 3alMCHIBAIOTCA M HavajbHbIEC JaHHbIE. JIMCTUHI IporpaMMsl
from math import * print('Beegure Xbeg, Xend u Dx') xb = float(input('Xbeg=")) xe =
float(input('Xend=")) dx = float(input('Dx=")) print("Xbeg={0: 7.2f} Xend={1: 7.2f}".format(xb, xe))
print(" Dx={0: 7.2f}".format(dx)) xt = xb print("+-------- e +") print("l X I Y I")
print("+-------- oo +") while xt <= xe: if xt < -5:y =1 elif xt >=-5 and xt<0: y = -(3/5)*xt-2 elif xt >=
0 and xt<2: y = -sqrt(4-xt**2) elif xt >= 2 and xt<4: y = xt-2 elif xt >= 4 and xt<8: y = 2+sqrt(4-(xt-6)**2)
else: y = 2 print("I{0: 7.2f} I{ 1: 7.2f } I".format(xt, y)) xt += dx print("+-------- - +")

Pezynprarsr: Xbeg=-10.00 Xend= 10.00 Dx=1.00 +-------- 4o +IXIYI4+----- - +1-10.00 I
1.00I1-9.0011.00IT-8.00I1.001T-7.00I1.00IT-6.0011.00IT-5.0011.00I1-4.0010.4011-3.001
-0.2011-2.001-0.8011-1.001-1.40110.001-2.001T11.001-1.73112.0010.00I13.0011.00114.001
200IT15001373116001400117.0013.73118.0012.00I19.0012.00T11 10.00T1 2.00I
e +ommmmee +

Ccbutka: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
JlaHHbIi BUJ paOoTh! He npenycMoTpeH YII.
9. IEPEYEHD BOITPOCOB K 3AYETY

1. IlepemenHsle u 0a30Bble TUIIB JAHHBIX fA3blka Python. Apudmernueckue onepauuu. Oneparop
MIPUCBAaUBaHMUS.

2. Bron/BbiBOA. OcoOeHHOCTH peanu3anui. PopMaTHBIN BBIBO/I.
3. OcoGeHHOCTH MOJKTIOUEHHS U UCTIONb30BaHKs MoayJiel B Python.

4. Omepanud OTHOIICHWS W JIOTMYECKWE OIepalnyd. YCIOBHBIA omeparop. OcobeHHOCTH
HCIIOJIb30BaHUA

5. IIukJisl ¢ ycI0BUEM U 3aJaHHBIM YMCJIOM NOBTOpeHul. Peam3zanms nukios B Python.
6. ®ynkuuu B sa3pike Python. Co3nanue noabp30BaTeabcKux (PyHKIMNA U MOZYJIEN.

7. CTpoK# 1 cUMBOJIHL B si3bike Python, criocoObl 3aganust 1 BeiBoa cTpokd. OCHOBHBIE (DYHKIIMU [IsI
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PabOTHI CO CTPOKAMH.

8. Komekiuu si3pika Python. Crimcku. OcoGeHHOCTH paOOThI CO CITUCKAMH.

9. Konnekuun si3pika Python. MHoxectBa. [Ipumveps! paboThl ¢ MHOKECTBAMMU.

10. Komnekuum s3bika Python. Cnosapu. [Ipumepsi.

11. Komnekuum s3bika Python. Koprexu. [Ipumeps! ucnosib3oBanus.

12. Maccusbl. CriocoOsl 3a1anust 1 00paboTKu MaccrBoB B Python.

13. TekcroBsle (aitsibl. OCHOBHbIE (PYHKLIMU.

10. CAMOCTOATEJIbHAA PABOTA OBYYAIOIIINXCS

Cooepotcanue, mpebo8anusi, Ycaogus U NOPLO0OK OP2AHU3AUUU CAMOCTOSINENbHOU padombl
00YUAIOUUXCSL C Yuemom popmuvl 00yuerus onpedeasiiomcs 8 coomgeememeuu ¢ «llonodceruem 0o
OP2aHU3AUUU CAMOCTOSIMENLHOL PAOOMbL 00YUAIOULUXCS1», YMBEPHCOCHHBIM YueHvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Ilo xkaxcooii hopme obyueHUs: OUHAS/3A0UHAS/OUHO-3A0UHASL 3ANOAHEMCS OMOENAbHAS. MAOAUUA

dopma oOydeHHUs: oUHAS

OCOOEHHOCTH OIKJIIOYEHN S U
HCIIOJIb30BAHMSI MOJLYJIEH.

WCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOUYECKOTO U
MHGOPMAIIMOHHOTO 0OeCTIeUeHH ST
JIMCIIUTUTAHBI.

Ha3zBanue pa3aenoB u tem Buja camocTosATEJIbHOT PadOThHI Oo6bem ®opmMa KOHTP0JisI (nposepka
(npopadomka yueorozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
Pazgen 1. OcHoBbl nporpammupoBanus Ha Python.
Tema 1.1. f3pix Python. Turst ITpopaboTka yuebHOrO Matepuanac | 4 TectupoBanue
naHHBIX. OcobeHHOCTH HCIOJIb30BaHUEM PECYPCOB yIeOHO-
BBOJIa/BBIBOJIA. METOANYECKOTO 1
nH(pOpPMaIMOHHOTO ObecrieYeHu s
JVCIIUTUTAHBL.
Tema 1.2. JIuHeiHbIE aNTOPUTMBL. ITpopaboTka yueOHOrO Matepranac | 4 TectupoBanue
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 1.3. Pa3BeTBasmomuecs
MPOLIECCHI. Y CJIOBHBII oneparop.

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

TectupoBanue, OnieHuBaHNue
BBITOJIHEHUS 3aJaHUsA

Tema 1.4. Hukimmyeckue
anroputmbl. OniepaTopsl LIKKJIA. .

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLUIUIHHBL.

TCCTI/IpOBaHI/IC, OHeHI/IBaHI/Ie
BBIIIOJIHCHUA 3a/JaHUA

Tema 1.5. PaGota co cTpokamu.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TecrupoBanue, OueHuBaHuE
BBIIOJIHEHU ] 3aJaHus

Tema 1.6. Koprexu, cniucku
cnoBapy, MHOXecTBa. OTHOMepHbIe
MAaCCHBBHI.

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAaHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue, OnieHuBaHNE
BBIITOJIHEHNS 3aJaHUs

Tema 1.7. [IBymepHbIE MaCCHBBL.

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JVCLUIUIHHBL.

OHGHI/IBaHI/IC BBITNIOJIHCHU A 3alaHUA

Tema 1.8. Pabota ¢ daitnamu.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

dopma o0yueHH: 3a09HASA

Ha3zBanue pa3aenoB u tem

Buja camocTosTEJIbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuierue 3a0a,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska K coave
3auema, IK3aMeHA U Op).

Oobem
B yacax

®opmMa KOHTP0JIsI (nposepka
pewenus 3adau, pedhepama u op.)

Pazgen 1. OcHoBbl nporpamMupoBanus Ha Python.

Tema 1.1. f3pix Python. Turst
JaHHbIX. OCOOEHHOCTH
BBOJIa/BBIBO/IA.

ITpopaboTka yueOHOro MaTepuaa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOrO U
MH(POPMALIMOHHOTO 00eCIIeUeH s

TecrtupoBanue
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

JIACLIATUIAHEL.

Tema 1.2. JInHeiHbIE aITOPUTMBI.
OcoGeHHOCTH TOKITIIOYCHUS U
WCIIOJIb30BAHUS MOJYJIEH.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUIUTHHBL.

TectupoBanue

Tema 1.3. Pa3BeTBasmomuecs
MPOLIECCHI. Y CJIOBHBII oneparop.

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue, OnieHuBaHNe
BBITTOJIHEHUS 3aJaHUsA

Tema 1.4. Hukimmyeckue
anroputmbl. OniepaTopsl LIKKJIA. .

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JVCLUIIHHBL.

TCCTI/IpOBaHI/IC, OHeHI/IBaHI/Ie
BBIIIOJIHCHUA 3a/JaHUA

Tema 1.5. PaGota co cTpokamu.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TecrupoBanue, OueHMBaHUE
BBIIOJIHEHU S 3aJaHus

Tema 1.6. Koprexu, cniucku
cnoBapy, MHOXecTBa. OTHOMepHbIe
MAaCCHBBHI.

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

12

TectupoBanue, OnieHuBaHNE
BBIITOJIHEHNS 3aJaHUs

Tema 1.7. [IBymepHbIE MacCHBBL.

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUITHHBL.

OHGHI/IBaHI/IC BBITNIOJIHEHU A 3alaHUA

Tema 1.8. Pabota ¢ daiinamu.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

12

11. YYHEBHO-METOJJUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl

OCHOBHasA

1. 3natonosnbckuii .M. OcHOBBI TporpaMmMupoBaHus Ha si3bike Python : yueO6Huk / [I.M. 31aTOnObCKUN ;

12 /16




MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

3narononbekun M. - MockBa @ IMK-npecc, 2017. - 284 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605523.html. - Pexum nocryna: 9BC "KoncynbraHt
cryzaenTa"; no noanucke. - ISBN 978-5-97060-552-3. / .— ISBN 0_253809

2. ®depopos [1. 10. [TporpammupoBanue Ha python : yaedbHoe nocodue / [1. 10. ®enopos. - 6-¢ uzn. ; nep. u
nor. - Mocksa : FOpaiit, 2025. - 187 c. - (Beiciiee obpazoBanue). - URL: https://urait.ru/bcode/556864 . -
Pexum noctyma: DneKTpoHHO-OMOMoTreuHast cucrtema lOpaiit, s aBropu3s. mosb3oBaresied. - ISBN
978-5-534-19666-5. / .— ISBN 0_545942

JAOIMOJHHUTEJIbHAsA

1. Jlyuano Pamanbo. Python. K Bepiimnam macrepcta : nmpaktuueckoe pykoBoacTBo / P. JIyuano ; Jlyuano
Pamairo. - MockBa : JIMK-npecc, 2016. - 768 C. - URL:
https://www.studentlibrary.ru/book/ISBN9785970603840.html. - Pexum nocryna: 9BC "Koncynbrant
cryznenTa"; no noamnucke. - ISBN 978-5-97060-384-0. / .— ISBN 0_253816

2. Makkunmu, Yac. Python u anamu3 nanssix / V. Makkunaiu, A. CiirHkuHa ; ¥Yac MakkuHig; nepesos A.
CmunkuHa. - Caparos : [IpogoGpaszoBanue, 2019. - 482 c. - Kuura Haxoautcs B npemuyM-Bepcru S5C
IPR BOOKS. - Tekcr. - Jluuensus no 28.10.2024. - s1eKTpOHHBIA. - DNeKTpoH. gaH. (1 ¢ain). - URL:
http://www.iprbookshop.ru/88752.html. - Pexum pocryna: DBC IPR BOOKS; mis aBtopusmp.
nonn3oBatelieit. - ISBN 978-5-4488-0046-7. / .— ISBN 0_150368

y4eOHO-MeTOoJuueCcKast

1. PanieeB Cepreii MuxaitioBud. 3agauu 10 TPOrpaMMHUPOBAHUI0 U OCHOBHBIE aJITOPUTMBI : y4e0.-METO/I.
noco6ue no Kypey "Mudopmatuka". Y. 2 / C.M. Panees. - YibsiHosck : Yal'V, 2009. - 3aru. ¢ skpaHa. -
Nmeercs mned. anHamor. - DyeKTpoH. TekcToBble pgaH. (1 daiin : 364 KO6). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/776. - Pexum pocryna: ObC VYal'V. - Tekcr
aneKkTpoHHbIi. / .— ISBN 0_1369.

2. Yrapos B. B. DnemenTs nporpaMmmupoBaHus Ha si3bike Python : yueGHo-MeTonmueckoe mocodue / B. B.
Vrapos, 10. B. Lpiranosa ; Yal'V, ®DMUAT. - Viassaaosck : Yal'V, 2019. - 3ari. ¢ skpaHa. - DJIeKTPOH.
tekcroBble JaH. (1 ¢aiin : 2,02 MB). - Pexum nocryna: 9bC Val'V. - Tekcr : anektponHsiit. / .— [SBN
0_36128.

3. lepuesa U. A. MeTtoauveckue yka3aHusi JUisi CaMOCTOSTENIbHON pabOThl CTY/IEHTOB MO JUCHUILIMHE
«OCHOBBHI ITporpaMmMupoBaHus Ha Python» 111 CTyI€HTOB BCeX HANpaBJIEHWH M crienuaibHocTer He UT
npopuna / U. A. Ilepuesa, 0. I'. CaBunos, 1. A. Cannukos ; Yal'V, ®DMUuAT. - 2023. - 69 c. -
Heomy6mmikoBannsiii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/15009. - Pexum
nocryna: 9bC Val'V. - Tekcr : anektponnsiii. / .— ISBN 0_511237.

4. TlepueBa U. A. Metoanyeckue yka3aHusl ISl CAMOCTOSATENLHON paOOThl CTYAEHTOB MO JUCHUILIMHE
«IIporpammupoBanue Ha s3bike Python» 1715 cTyaeHTOB Becex HanpasiieHuu U crienyaibHoctern PMUAT /
N. A. Tlepuesa, 10. I'. CaBunos, . A. Cannukos. - 2022. - 87 c. - HeonyonukoBaHsbiid pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200. - Pexum poctyma: DBC Val'V. - Teker
anekTpoHHbId. / .— ISBN 0_468729.
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0) IIlporpamvHoe oGecnieueHue
- OneparonHas cuctema "AJbT oOpazoBaHue"
- OducHpii naket "Mou opuc"

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpazoBatenbHbii pecypc IPRsmart : 3;1ekTpoHHO-OMOIMOTEYHast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyMa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAs GHOINOTEKA :
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TEKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DneKkTpoHHas Onbmoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
9JIeKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: 1is 3apeructpup. noibs3opateneil. — Tekcr
: QJIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAs MeJULMHCKas OuOimoteka : 6a3a jmaHHbeiX : caidlt / OO0
Beiciias mikona  opraHM3alliMi M yIIPABJICHUs  3[paBOOXpaHeHHWEM-KOMIUIEKCHBI — MEeAUIIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbinast MequIIMHCKasi OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresien. — TeKCT : 3JIeKTPOHHBIN.

1.6. OBC Jlanb : anekTpoHHO-OMOMMoTeyHast cucreMa : cat / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryna: [jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OnMOMOTeYHass cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. Koucyabrantllmoc [DnekTpoHHbll pecypc]: crpaBouyHast nmpaBoBas cucrtema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektpoHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.

1oJib30Baresen. — TEKCT : 3IeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmanunonHasa cucremMa «HamumoHajabHas
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3JeKTPOHHAsI OM0JHOTEeKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:
https://136.pd. — Pexrm qocTyna : s nojb3oBaresieid HayqHOU OMOIMoTeKku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii noptan / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIM.

6. DdaexTponHass 6udmoreynas cucrema Yal'V : monyns «nekrponHas oubmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nms
NoJb30BaTe el HayuyHOH OMOIMOTeKU. — TEKCT : SMeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAIIJINHBI:

AyauTtopuu 1ist pOBeICHUS JICKIUIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHH ST TaOOPAaTOPHBIX paboT 1
MPAaKTUKYMOB, [UIsl TIPOBEAEHUSI TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOW AaTTeCTallud, KypPCOBOTO
MIPOEKTUPOBAHMUSI, TPYIITOBBIX M UHIVBUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxo0umoe)

AyaMTOpHH YKOMJICKTOBAHbI CIICIUATM3UPOBAHHON MeOeblo, y4eOHOW JIOCKOH. AyauTOpuu s
MIPOBEJCHUSI JICKITMI 000PYI0BaHbI MYJITUMETUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsT MH(OPMAIIUN
OoutbioNn ayauTopun. [ToMereHus JIisi CaMOCTOATENILHON padOThl OCHAIIIEHBI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «MHTepHeT» W oOecrieueHWeM JOCTyna K 3JeKTPOHHON
UH(POPMAIIMOHHO-00pa30BaTeIbHOM  cpelie,  3JEeKTPOHHO-OMONIMOTeyHoi  cucteme.  IlepedyeHsb
000pyI0BaHMsI, UCIIOJIb3YEMOr'0 B y4eOHOM TIporiecce:

- MynbTrMeiMitHOe 000pY/I0BaHUE: KOMIIBIOTEP/HOYTOYK, 9KPaH, IPOSKTOP/TeIeBU30D

- KomnblotepHast TexHuka

13. CHEINUAJIBHBIE YCJIOBUA /14 OBYUYAIOIIINXCA C OTPAHNYEHHBIMHA
BO3MOXKHOCTAMU 3J0POBbA

B ciyyae He0OX0AMMOCTH, 0OYJaIOIMMCS U3 YHCIIA JIUL] C OTPAHUIEHHBIMI BO3MOKHOCTSIMH 3[J0POBbSI
(Mo 3asBJEHUI0 OOYYAIOIIErocs) MOTYT TMpelaraTbCs OAHU U3 CJIEAYIIMX BAapHUAHTOB BOCIIPUSITHUS
MH(POPMAIIMH C YUETOM MX WHIMBUAYATbHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- A JMI C HapylLIeHUsIMU 3pEHHUs: B IEYaTHOM popme yBeaMueHHbIM wIpugTOoM; B (opme
3JIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpaiid; MHOMBHUIyasJbHblE KOHCYJbTAllMd C  MPUBJICUYECHHEM
TU(IOCYpAONIEPEBOIUMKA; UHIUBUAYAJIbHBIE 3aJaHUS U KOHCYJIbTALIUM;

- JUId JIMIl C HapylIEeHUsIMU cliyxa: B mnevyaTHou ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATepHalIbl C CYOTUTPaMK; MHAWBUIYaJIbHbIE KOHCYJIBTALMN C MPUBJICYEHUEM CypIONepPEBOTUMKA;
VH/IMBUAYyaJIbHbIE 3aJaHNUS U KOHCYJIbTALUH;

- Ui JIML C HapylleHUsMM OINOPHO-ABMUIATENILHOTO ammapara: B IedaTHOW ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIMBUYaIbHbIC 3aJaHNS U KOHCYJIbTALIUY.

B ciyyae HEOOXOAMMOCTH WCIIOJBb30BAHUS B YYeOHOM MpoLiecCe YaCTUYHO/HMCKITIOUUTETHHO
AMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOrHi, opranuzaims padots! [II1C ¢ obyyaomumucs ¢ OB3 u
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MHBAIM/IAMH TIPEIyCMaTPUBAETCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00pa30BaTEIbHON Cpejie C y4eTOM MX
MHIVBUIYQIBHBIX ICUXO(U3MUECKUX OCOOEHHOCTEM.

Kangupar ¢pusuko-mMmaTeMaTHyecKux CannukoB Uropp AnekceeBuu
Pazpaborunk HayK, JloLeHT
JIOJKHOCTB, yueHas CTeTleHb, 3BaHNe 0)4(0]
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