Padouast nporpamma qucuumuinubl (moayJst) «IIporpammuposanne Ha Python»,
BRJIIOYaOmasd OCHOYHBbIC U METOAUYIECCKHUE MaTCPHAJIbI

1. TpeGoBanus K pe3yabTaTamM 00yueHHs N0 JUCHUILINHE (MOAYJIIO)

1.1. [lepevyenb KOMIETEHIUIA,
OCBOEHHsI 00Pa30BaTeJILHOI 1l

(¢popmupyembIX aucHMIVIMHON (MoxyJaemM) B mpouecce
orpamMMbl

I'pynna komneTeHUM

Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

IIpodeccronanbubie

- IIK-1 Bemonnser pa3paboTky
HMHTETPAINIO TPOTPAMMHBIX MOJYJICH
U KOMIIOHCHTOB,  BEPH(PHUKAIINIO
BBIITYCKOB MTPOTPAMMHBIX MPOJYKTOB
[IK-2 BbInonHse€T KOHUENTYaabHOE,

CTPYKTypHOE, (YHKIHOHAJIBHOE W
JIOTHYECKOoe MIPOEKTHUPOBAHNE
OPOTPAMMHBIX ~ CHCTEM  CPEIHETO

MaciuTaba 1 CJI0)KHOCTH

1.2. KoMmnereHuum W MHIMKATOPbI
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM MPOrpaMMbl

HX JOCTHKeHHs, (opMHUPYeMBbIX IUCUUIIMHON

Ko Kon
HHAMKATOPA Conep:kaHue HHAMKATOPAa KOMIETEeHIIUN
KOMIIeTeHI[UH
KOMIIETeHIIUI
[IK-1 IK-1.3 Bemmonuser  pa3paborky TpeOoBaHMH K (QYHKIMOHUPOBaHHIO U
WHTETPALlMM MPOTPAMMHBIX MOAYJIEH W KOMIIOHEHT MpPOrpPaMMHBIX
MIPOJIyKTOB
IK-1.4 Bemmonaser pa3paboTKy W HMHTETpalMI0 MPOTPAMMHBIX MOJYNEH H
KOMITOHEHT ITPOTPaMMHBIX TPOJYKTOB, B TOM YHCIIE MOOWIBHBIX, BEO-,
KJIMEHT-CEPBEPHBIX TPHJIOKEHHUH, XPaHWIUIL JaHHBIX MPOrPaMMHBIX
NPOJIYKTOB;  BBIMOJNHSAET BEpU(UKAIUIO  BBHITYCKOB  IPOrPaMMHBIX
MIPOJIyKTOB
IK-2 IK-2.1 3HaeT JOUCHUWIUIMHAPHBIE  OCHOBBI, TPUHIUIBI W TOAXOABI K
IIPOEKTUPOBAHHIO NPOTPAMMHBIX CHCTEM
[K-2.2 Bnameer moaxomamm K MOICTHPOBAHWIO W BEIOOPY apXUTEKTYPHBIX
pELICHUH NPOrpaMMHBIX CHCTEM
IK-2.3 BeimonHseT  KOHIENTyanbHOE, CTPYKTypHOE, (YHKIHOHAIbHOE U
JIOTUYECKOe MPOEKTHPOBAaHKUE IPOrPaMMHBIX CHCTEM Ha OCHOBE MOJEICH
U UCIIOJIB3YET pe3yIbTaThl IPOSKTUPOBAHMS B pa3paboTKe IPOrpaMMHOIO
obecrieueHus

1.3. Pe3yjabTaThl 00y4eHHsl M0 AUCHUINIMHE (MOLYJII0)
Hean wu3yyeHusi AMCUMIUVIMHBI (MOAYJIsI) — HaYallbHas TEOpPETHYECKas M MpaKTHuecKas
MOJATOTOBKA CTYJIEHTOB K MPOTrpaMMHUPOBAHUIO Ha si3bike Python.

B pesynbrate u3yueHus: AUCIUTUTHHBI (MOTYJIs1) OOYYArOIIHIACS TOJIKCH

3HAThb:
[ ]

THUIIBI JAHHBIX;

yMeThb:

OCHOBHEIE OHOJIHOTEKH;

BJIAJeTh:

CHHTAKCHC sI3bIKa IpOrpaMMupoBanus python;
OCHOBHBIE CpeJibl Pa3paboTKy;

TUTIOBBIE KOHCTPYKITUU SI3bIKA;
OCHOBHBIE MTPUEMBI IPOTPAMMHUPOBAHUS;

KOH(UIypUpOBaTh Cpey NPOrpaMMUPOBAHMUS;

MIPOU3BOJIUTH OTJIAAKY KOJIa IPOTrpaMMBbI U MIepeXBaT OIIMOOK;
CTPYKTYPHUPOBATh KOJ IIPOTPaMMBI;

OCYIIECTBIATH OOMEH JTaHHBIMHM MEXAY IIporpaMmoii u ¢aiinamu;
pa0oTaTh C pa3InYHBIMM TUIIAMHU JAHHBIX;

UCIMOJIb30BaTh ONOIMOTEYHbIe (DYHKIMU U1 TUIIOBBIX OTEeparuii;



2.2. Tembl

0a30BBIMU MTPUEMAMU HACTPOUKHU CPEIbI pa3padOTKH, OTJIAJKU U TPACCUPOBKHU MPOrpaMM

B HE;

OCHOBHBIMH ITPUEMAMH OTJIATIKU U TPACCUPOBKH MPOTPAMM B Cpejie pa3padoTKH;
HaBBIKAMU MPOTPAMMHPOBAHUS MPUKIIATHBIX 33/1a4 Ha si3bIke python ¢ MCHoIb30BaHUEM
THIIOBBIX METOJIOB U OMOJIHNOTEK.

2. O0bem, CTPYKTYpA U CO/lepPKAHME JUCUMILIUHBI (MO1YJIs1)

2.1. O6beM TMCUMILIMHBI (MOYJIs1)

Buout yueonoiu pabomut Dopmut 00yueHun

Ounas

Oomasi Tpy10eMKOCTh: 3a4CTHBIC ¢TMHUIIBI/ Yachl 3/108
KoHTakTHas padora: 72
Jlexuuu 18
JlabopaTopHbie paboTh 36
ITpakTudeckue 3aHsATHS, CEMUHAPHI 18
IIpome:kyTOUYHAsI aTTECTAIMSI: 324€T C OL[CHKOW 0
CamocrositesibHasi padota (CP) 36

(pa3aeiibl) IMCHUILTHHBI

(Moayssl) ¢ YyKa3aHMeM OTBEJIEHHOI0 Ha HHUX

KOJIHYeCTBA 4acoB o opmam 00pa3oBaTeIbHOI 1eSITeIbHOCTH
Ounasa ¢hopma odyuenusn

Buasbl yuedHoii padoTsl (B yacax)
Ne | HaumeHnoBanue TeM Konrakrias padora
3ausaTus
n/n | (pazgenos) 3aHATHSA CEMHUHAPCKOr0 THIIA CP
JIEKIMOHHOTO THIIA
J Huble I3 C JIP Hnblie
I. Cpensr 6 0 6 0 12 0 12
MPOTPAaMMHUPOBAaHUS U
TUTBl  JTAHHBIX  SI3BIKA
Python.
2. OcHOBHBIE 6 0 6 0 12 0 12
KOHCTPYKLIUH u
OTIepPaToOpHI SI3BIKA
[IPOTPaMMUPOBAHHS.
3. Bubnmorekn 6 0 6 0 12 0 12
Ilpumeuanusn:

JI — nexumm, [13 — npakrrueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie paborsl, CP — camocrositensHas

pabora.

2.3. Copepxanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE IO TeMaM (pasjenaMm) H
BUJaM padoT

Coaep:xaHue JIEKIIMOHHOTO Kypca

13“1_]1 HaumenoBaHue Tem (pa3eyioB) Cogaep:xanue JeKIIMOHHOTO Kypca

1. | Cpensl nmporpammupoBanus U Tuibl | OcHOBHBIE TIOHsTUS. MHTepnperaTop Python u cpensl pa3paborku.

JIaHHBIX si3bIKa Python. Monynu. Jocryn k gokymeHTtanuu. IlepemenHble. ba3oBble TUIIBI
JTAaHHBIX: YHCJIOBBIC THIIBI, CTPOKOBBIN THIl (sStr). CIIOKHBIE THITBI
nanHbIx: ciuckd (Lists), koptexu (Tuples), cioBapu (Dictionaries),
MHOXecTBa (Sets), ¢uxcupoBanHble MHOXecTBa (Frozen sets),
Oaiithl (Bytes), MaccuBsl OaiiToB (Byte Arrays).

2. | OcHoBHBIE KOHCTPYKLIUH u | Uuctpyknun m oneparopsl. CTpykTypa kozaa. OrepaTopsl si3bIKa
oIepaTopsl s3bika | Python. VYcnoBubie oneparopsl. Iukmbl. IlocnenoBaTenbHOCTH.
MPOTrPaMMHUPOBAHUSL. Berpoennble  GyHKIMM M 2MeMEHTHl  (DYHKI[HOHAJIBHOTO

nporpammupoBanus. [lonb3oBatenbckue QyHkuuu. DyHKIMK
BBICIIHX TOPsiiKoB. Paitnbl. O6paboTKa MCKITFOUCHUH.
3. | bubmmorexkn CrangaptHble OMOIMOTeKH. BHEITHNE ONMOIHOTEKH.
Cojep:xxaHue 3aHITHII CEMHUHAPCKOTO TUIIA
Ne .,
i HaumeHoBaHue TeM (pa3aesoB) Tun Coaep:xanue 3aHATHII CEMHHAPCKOTO THIIA




Cpenbsl MpOrpaMMHPOBAHUS W THITBI
JAHHBIX s1361Ka Python.

JIP Beenenne B nporpammuposanue Ha Python u ocHoBHEIE
nouatusi. Cpenpl pa3pabotku. [lepemennsie. bazoBrie

THIIBI JaHHBIX.

OcHOBHBIE
OIepaTopsI
MIPOTrPaMMHUPOBAHHUSL.

KOHCTPYKLUU u
A3bIKa

JIP Crnoxwuble TUIB JaHHBIX. CTpyKTypa kKoxa. MHCTpyKIuu u
orepaTopbl. BcTpoeHHble  QYHKIMH W DIEMEHTHI
(hyHKIIMOHATBHOTO IIPOrPaMMUPOBAHHUS.

[Tonp3oBarensckue hyakmu. Paiinel. [lepexBar ommoOOK.

Bubnunorexu

JIP | bubnuoreynsle GyHKIHH.

Conep:kaHne caMOCTOSITEIbHOI PadoThI

HaumenoBaHue Tem (pa3eyioB)

Copep:kanue caMOCTOATEIBbHONH PadoThI

Cpelnbl IporpaMMUPOBAHUS U THITHI
JAaHHBIX s13b1Ka Python.

CuHTakcHC 3bIKa, KIIOYEBBIE CIIOBA, OINEPATOPBI, JIUTEPAIIBL,
MIePEeMEHHBIE U TUTIbI TaHHBIX. CTPOKH, CIIUCKHU, KOPTEXKH, CIOBAPH,
MHOXkecTBa.BBeseHue B 0TnaAKy Koja.

YcTaHOBKA M HACTPOHKA Pa3UYHBIX Cpell pa3paOdO0TKH, TAKHX Kak
IDLE, PyCharm, Visual Studio Code. Pabora ¢
MHTETPUPOBAHHBIMH CpEIaMH pPa3pabOTKH W UX HWHCTPYMEHTAMH.
Wzydenne BCTPOCHHBIX (QYHKIIMA W  ONEPaTOpPOB  SI3BIKA.
[IpeobpasoBanne  THNOB  JaHHBIX,  TPHUBEACHHE  THIIOB.
Apudpmernueckue omnepandd ¢ pazIMYHbBIMH THIAMH  JTAHHBIX.
Co3nanne u  MoauMGHKaLUs CIHCKOB, Cpe3bl, COPTUPOBKA,
HaXOXKJICHUE MHJIEKCOB U 3HAUCHUH.

OcHOBHBIE
orepaTopsl
MPOrPaMMHUPOBAHUSL.

KOHCTPYKLIH u
A3bIKa

Wnuctpykuun if-else. Hukmasr for m while. Omeparopsr break u
continue. ®ynkunu. Pabora ¢ aprymentamu Qynkimii. Padora c
UTEepaTopaMu, TeHepaTopaMd M crnuckamu. DaiijoBble MOTOKH.
OTkpeITHE, YTeHHUE, 3amuch (aiiinoB. OOBEKTHO-OPHEHTHPOBAHHOE
nporpaMMupoBaHue. MoJlyJii U aKeThl.

bubauorexu

0030p Oubmmorek Python mis oO0paOGOTKU NaHHBIX, aHAW3a H
BU3yalu3alik JaHHbIX. Pabora ¢ manHeiMu (Pandas, NumPy).
I'padpuka (Matplotlib, Seaborn). PabGora c¢ cerbto (Requests,
BeautifulSoup).  Uuctpymentst  mnst  Machine  Learning.
bubanorexku Python st TecTupoBaHusl.

3. OueHouyHble MaTepuajibl AJsl TPOBeIeHUS] TEKYIIero KOHTPOJSA YCNeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMUXCcs M0 JUCHUILINHE (MOIYJII0)

[To muctumnmuHe (MOIYJIO) TPESYyCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJS KayecTBa
OCBOCHHMSI:
TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH;

MIPOMEXKYTOUHASI aTTeCTAIHSI O0YJAFOIIMXCS 110 JUCITUTUTHHE (MOIYJIIIO).

3.1.1. OueHo4yHble MaTepuadbl JJA NPOBeAeHUS TEeKylleid aTTecTallu¥ MO JAMCUMILINHE

(MoxyJi10)
Ne | Konrposupyemblie TeMbl (pa3aeibl) HauMeHoBaHHMe OLIEHOYHOTI'O CPeCTBA
n/n
1. OCHOBBI BEIUHCIIUTENLHON THAPOIUHAMUKH Ycruslit onpoc, KontposnbHas paborta
2. OcCHOBHEIE YpaBHCHUS u Mojenu | YcTHbIH onpoc, KonTponbHast paboTa
BBIUUCIIUTENIFHON THAPOIMHAMUKI
3. ITocTpoeHHe pacyeTHBIX CETOK Ycrublii onpoc, KonTtposbHas paborta
4. Pacuer TeueHus: pa3nmUYHBIX KUAKOCTEH Yerubiid onpoc, KontponpHast padoTa

3.1.1. TunoBble KOHTPOJIbHbIE 3aJaHUS UJIM MHbIE MATEPUAJIbI, HEO0OXO0AUMBbIE /IJIsl OLEHKH
3HAHMI, yMeHMii, HABBIKOB M (WJIN) ONBITA IeATEJIbHOCTH B MPOLECCe TEKYILIEro KOHTPOJIs
ycreBaeMoCTH
IIpumepsl 3a1aHnii K 1a00paTOPHBIM padoTam:

Ilepemennbie. ba3oBble THIIBI JaHHBIX.

1. lansl ABe mepeMeHHbIe, coAepiKallie Mpou3BoibHbIe 3HaueHus tuna float. [IpoBectn Hax
HHUMH HECKOJBKO apu(PMETHUCCKUX OIEpalliii: CI0KEHHUEe, BEBIUYUTAHUE, YMHOKEHHUE, OCTaTOK OT
JICIICHUS U TIeJIasi 9acTh OT JesieHus. Kaxaplil pe3yinbpTar mpeodpa3oBarh B TUI int.

2. Vcnonb3ys MO3UIIMOHHOE IPUCBAaUBAaHUE 3aJ1aTh JIBE TIEPEMEHHBIC, OJJHA U3 KOTOPHIX JOJKHA
COJiepKaTh TMpOW3BOJILHOE 3HaueHue Ttumna float, apyras — Tuma int. IlpoBecTu Hajg HUMU
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HECKOJIbKO apu(METHYECKUX OIEpaldii: CI0KEHUE, BBIYUTAHUE, YMHOXKEHHE, OCTaTOK OT
JIeJIeHUs U 1ieJ1ast 4acThb oT JeneHus. Kaxapiil pesynbrar npeobpazoBats B T float u str.

3. Ectp nBa kxomriuiekcHbix uncia 0.000458 + 0.90964; u 0.0003218 + 1.000678j. Haiitu:
CONpPSKEHHBIE YHCIAa U UX CyMMY M TNPOHM3BEICHHE, BO3BECTH KaXKJIO€ HCXOJHOE YHCIO B
KBaJIpaT U BBIACIUTH U3 MOJIYUYEHHBIX PE3YJIbTaTOB MHUMYIO U ACHCTBUTEIBHYIO YaCTb.

4. Nanbl 1Ba KOMIUIEKCHbIX uncia 3.58 + 0.44) u 1.2056 — 43j. Haiitu ux cymmy, pa3HoOCTb,
IIPOU3BENICHUE U YaCTHOE. BBIIENNUTh U3 MOTYYEHHBIX PE3yIbTATOB MHUMYIO U I€HCTBUTENIBHYIO
4acTb U IOMEHATh UX MECTaMHU.

5. JlaHbl 1B€ NMPOU3BOJIBHBIE CTPOKU. ONpeneiauTh AJIUHBI CTPOK, IPOU3BECTH MX CIIOKEHUE U
nyOnupoBaHHEe OAHOM M3 HHUX, NMPHUBECTH OJHY CTPOKY K HIDKHEMY JPYIYI0O K BEpXHEMY
peructpy. I[IpoBepuTh COCTOUT JIM MOCIIEAHEE CIIOBO MEPBOIl CTPOKU TOJBKO U3 OYKB MIIH TOJIBKO
u3 mudp.

6. Beimenmute w3 crpoku  "Mendeleev University of Chemical-Technology. Faculty of
Information Technology." BTopoe u mocnennue cnoBa. [lomecTutre MX B CTPOKY € AJIMHOM
paBHOM JUIMHE NCXOJHOW CTPOKU. OTLHEHTPUPYHITE 3Ty CTPOKY, 3aII0IHUB JIMIIHEE TPOCTPAHCTBO
B Hayajie ¥ B KOHIIE CTPOKHU 3BE30YKAMHU.

Ci10:kHBIE THIIBI JAHHBIX

3agaTh CIUCOK A M3 TPOU3BOJIBHBIX LEJIBIX YHCE.

Ilepenncate Bce MOJIOKUTENBHBIE 2JIEMEHTHI B CIIMCOK B, a octanbsHble — B criucok C.
Onpenennts, ecTh 1M B ciucke B uncio 4.

Haiitu, ckonbko yncen -4 ObUI0 B UCXOAHOM CITUCKE A.

Haiitn MUHMMAaJIBHBIN U MaKCUMAJIBHBIN 3JIEMEHTBI HCXOIHOIO CIIHACKa A.

B onnomepHOM unciioBoM cnucke D qymmHo#n N:

BBIUHCIIUTH CYMMY 3JI€EMEHTOB C HEUETHBIMU UHACKCAMH.

3aMEHUTB BCe IEMEHTHI citucka D menbime 15 ux yABOGHHBIMM 3HAUEHUSMHU.

3anucath MpeobpazoBaHHbIN criicok D B 06paTHOM mopsiike

B npousBonpHOM 0HOMEPHOM cricke D:

OrnpenennuTh KOJINYECTBO YACIOBBIX AJIEMEHTOB.

OmnpenenuTh CKOJBKO UX HUX UMEIOT TUIBI complex, float u int.

3aMEeHUTh BCE TEKCTOBBIE 3HaUeHUs Ha None.

3anaTh OTHOMEPHBIN CIIMCOK YHUCIOBBIX 3HAUEHUI, HACUNTHIBAIOIUN N>5 351€eMEHTOB.
BrInonHUTE NepeMeleHne 3JIEMEHTOB CIIUCKA 110 KPYTY BIIPABO Ha S MO3HIIHAMN.

. OnpenenuTs MaKCUMaJIbHBIM 1 MUHUMAJIBHBIN 110 MOJYJIIO 2JIEMEHTHI CIIHCKA.

HpOBepI/ITb ecTb Jiu 35ieMeHT 10 B J1eBoii nosoBrHHE MpeoOpa30BaHHOTO CIIUCKA.

Crpykrypa xona. UHCTPpyKIMH H ONIepaTOPHI

1. HanmucaTth mporpamMmy BBIYHCIEHHMSI CTOMMOCTH TOKYIKHM ¢ ydyeToM ckuiaku. Ckuzaka B 5%
NPEJOCTABIISCTCS B TOM Cllydyae, eciii cyMMa Mokynku Oonbiie 600 py6., B 7% — ecinu cymma
6omeiie 3000 pyo.

2. Hanmcath mporpaMmy, KoTopas Obl 1O BBEJICHHOMY HOMEpY eAMHUIBI u3Mepenus (1
KWJIOTpaMM, 2 — MWIIUrpamm, 3 — rpamm, 4 — TOHHa, 5 — IeHTHep) M Macce M BblAaBaia
COOTBETCTBYIOIIEE 3HAYEHHE MACChI B KMJIOTpaMMax.

3. HaliTu cuHyc MUHUMAaJIBHOTO M3 TpeX MPOU3BOJIBHBIX YHCeN 0e3 MCIOJb30BaHUS (YHKIHH
min().

4. BolBecTd Ha JKpaH KOCHHYC MAaKCHUMAaJIbHOTO U3 4YETbIpeX IMPOU3BOJBHBIX 4YHCET Oe3
UCTIOJIb30BaHUsS PYHKIUH max().

5. OmnpenenuTtp, CKOJIBKO BO BBEIEHHOM I10JIH30BATENEM LIEJIOM YHUCIIE YETHBIX HUGP, a CKOJIBKO
HeuéTHbIX. CoOpaTh mepBble B CIOBapb IMOJ KIIOYaMH a, b, C,... a BTOpbIE — B KOPTEX B
oOpaTtHOM mopsizke. KomndaecTBo pa3psiioB BBEAEHHOTO YKCIa HE JOHKHO MPEBBIIATH 26.

6. Jlan criucok A pasMepHOCTBIO N, CoJepsKaluii LieIble Yuca.

7. Heo0xoaumMo BEpHYTh UX CyMMY, €CJIHM BCE OHH IOJIOKUTEIbHbIE WM MPOU3BEIEHUE, ECIH
BCE OHM OTPULATEIIBHBIE.

8. Ecnu xoTs1 Obl OZJHO U3 YKCEN paBHO HYJIIO, TO IPOCYMMHUPOBATh UX MO MOJYJIIO.

TE RO TP WO TENAS T



9. Ecnu e HU OJHO M3 YCIIOBHI HE BBIIIOJIHEHO, TO BBIBECTH COOTBETCTBYIOIIEE COOOIIECHHUE B
KOHCOJTb.

10.  JlaH cMCOK M3 HEKOTOPOIO KOJIMYECTBa LENbIX yhced. HeoOxoaumMo noacunuTaTh CyMMbI
MOBTOPSIIOUINXCS U HEMOBTOPSIOIINUXCS €0 YJICHOB.

Bcerpoennbie pyHKIUH U 3JIEeMEHThI (PYHKIIHOHAJIBLHOIO IIPOrpaMMHPOBAaHHU.

1. bespazmepnass Temmnepatrypa Tr paccuutweiBaetcss mo Qopmyne Tr = T/Tc, tne T —
temneparypa, K, Tc — kputuueckass temneparypa, K. Paccuurates Tr mms CO, CO,, CHs B
unreppane temnepatyp 100 — 200°C ¢ marom 5 rpamaycos, ecnu Tc=132,9K; 304,2K; 190,6K
COOTBETCTBEHHO.

—  OdopmuTts pacyér B Bue QyHKITHIA.

—  Bxopausie napamerpsl: T(K), Tc(K), HazBanus BemecTs

— Ha3panus BemecTB nepenaBaTh Kak I100aabHbBIE TAPAMETPHI.

2. CoOpatb pesynbTaThl B cTpykrypy Buza: [(t, T), {«BemectBol»: Trl, ..., «BemecTBO3»:
Tr3}], roe t, T, Tri — CIMCKHU COOTBETCTBYIOIIUX TEMIIEpaTyp, a «BEIIECTBOI» — GopmyJa i-To
BemecTBa. Eciii BO3MOXKHO, UCTIOIH30BaTh (PYHKIIHIO Zip WM map.

— Paccunrate naBnenne nmapos anerona Pvp npu temneparypax 273,4 — 373,4K ¢ marom 5 K

N
InP, =A-——

UCIIOJNIB3YS ypaBHEHUE AHTyaHa: T+C ym. pT. CT.
A=16.6513; B=2940.46; C=—-35.93.
[Tpum. DkcnepuMeHnTaibHOE 3HaueHue npu 273,4K paBHo 71,2 Mm. pT. CT.
e Odopmurh pacu€r B Buae (yHKUUMU. B 3aBHCUMOCTH OT 3aJaHHOTO TMOJIb30BaTEIEM
BXOJIHOTO (pyiara 0O6ecrneynTh BbIBOJ JaBJieHUs mapoB B MM. pT. Ct., [1a unu atm.
— MHcnmonwsys ¢dyskmuio zip u HeoOxoammble mpeoOpazoBaHMs, cOOpaTh pacCUYMTaHHBIE
naHHble B crmucok cioBapeid Buma: [{«t(C)»: t0, «T(K)»: TO, «P(ed)»: p}, ..., {«t(C)»: tn,
«T(K)»: Tn, «P(ed)»: p}], rae n — KomuuecTBO TEMIIEpaTyp, AJIT KOTOPBIX BEICS Pacuér.
IToan3oBaTeanckne pynkuun. Paiiasl. Ilepexsat ommodok.
e J[06aBUTH B MpOrpaMmy IO MPEAbIAYIIeH J1a00paTopHOi paboTe Clieayromui (yHKITHOHAT:
— BBoja monb3oBaTeneM MCXOIHBIX NAHHBIX JUIsl pacyéTa ¢ KOHCOJIM M U3 TEKCTOBOTO (aiina-
3amanus. Dailn JOMMKEH coiepXaTh HEOOXOAMMBIE MOSICHEHHS K BBOJUMBIM IapamMeTpam.
[TapameTps! JOMKHBI 337]aBaTh BECh BBIYMCIIIEMBII TUana3oH, a HE OJJHY TOUKY.
— BriBoa B TekcToOBO# (aiin pe3ynbpTaToB pacuéTa B OTQOPMATHPOBAHHOM TAaOJIUYHOM BHJIE C
HE0OXOAMMOM MOsCHSIOIIEH HHPOPMAITE 1 pa3MEPHOCTAMH BXOJHBIX U BBIXOHBIX BEJIMYUH.
— IlepexBar omuOOK BBOAA-BbIBOJA (HEKOPPEKTHBIE BXOJHBIE JaHHbIE W HEKOPPEKTHBIH
JMarna3oH 3HaYeHUH, OTCYTCTBHE BXOAHOTO (paiiia, HeOKUIaHHbIN KoHell (aiina).
— Ilepexar ommOoK pacuéra (BO3MOXKHBIE apHPMETHIESCKHAE OITHOKA U TIp. ).
Bbubauoreunnie GpyHKUMHU
JIist Bcex BapuMaHTOB BBIBECTH B CIUMCOK: PAa3MEPHOCTH HUTOTOBOI'O MAacCHBa, THUII JJIEMEHTOB,
pa3Mep KaxkJI0ro 3JeMeHTa.
JIeficTBYS BBIMOTHSIOTCS ¢ UCTIOIh30BAHUEM METONI0B OMOIMoTeKH Numpy
1. 3anonHuTh OJHOMEpPHBIM MaccuB 3HadeHussMu oT S50 mo 499.5 ¢ marom O0,5.
Ilepepazmeputs ero B 2-mepHblii MaccuB 100%9
2. Co3patb OAHOMEpHBIH MaccuB co 3HadeHussMH OT 150 mo O ¢ marom -0.5.
[lepepazmeputs ero B 2-mepHsiit 100%3
Coznate MaccuB 3%4 U MOCTPOYHO 3alOJIHUTH €ro 3HadeHussMu oT 0 o 11
Coznate maccuB 2x8 co 3Hauenusimu 0,1,2...15 moctpouno.
Coznats matpuity 404 ¢ 1 Ha nuaronanu. Ilepepazmeputs e€ k 2x8x10 pa3MepHOCTH.
Coznatp HyneByo matpuily 10x40. CBepHYTh €€ B IIJIOCKUH MaCCHUB.
Co3znate MaTpully ciiydailHbIX BemecTBeHHbIX uncen 10x10. Yucna B nuanazone ot -5 10
5. IlpuBectu €€ K OTHOMEPHOMY BULY.
8. Cozpmate Marpully ciaydaiHbIX Henblx yucen 5x%10. Yucna B amanazone ot -5 mo 10.
[IpuBectu €€ K OTHOMEPHOMY BUJLY.

Nk Ww



10.
1.

12.
13.
14.
15.
16.
17.

18.

Coznate TpéxauaroHanpbHyro martpuiyy 10x10 m3 1 Ha rnaBHOM nuaroHanu, 2 Hax
TJIaBHOM JHAroHaiablo U 3 IMOoJ HEW.

3anars maccuB A=[1, 2, 3,4,5,5,7,8,4,4, 1, 3]. HaliTu uHAEKCHI 3JIEMEHTOB PaBHBIX 4.
3anate maccuBbl A=[10, 12, 17, 15, 16, 17], B= ['a','b", 'c, ', ', k'], C=[0, 2, 4, 7, 5,
16]. C nmomompto Metona where chopmupoBaTh MaccuB D u3 snementoB B wiu C s
KOTOPBIX COOTBETCTBEHHO BBITIOJNHACTCS/HE BBIMOJHAETCS cooTHommenue 10<Ali] < 16.
T.e. B utore D=['0""'b"' '4''1"'5' '16']

CdopmupoBaTh NPOU3BOJIbHYIO IEIOUUCICHHYIO MaTpHily 3% 10 1 BBIYMCTUTH €€ paHr.
Bbruucnuth coOCTBEHHBIE YUCIIA IPOU3BOIBHOIN MAaTPHUIIBL.

Boeruncnuts Hopmy PpobenHuyca U MaKCUMalbHYI0 HOPMY HPOH3BOJIBHOM JBYMEpPHOM
MaTpPHULIBI.

Bernenuts u3 npownsBosnbHOM Matpuiel 10x10 mogmatpuny 3x4, HaunHas Cc 3JI€MEHTa
(1,1) ucxogHO#M MaTPHUIIBI.

JlJis OAHOMEPHOIr0 MaccuBa C MPOW3BOJIbHBIMU JAHHBIMU MOMEHITh Ha OOpaTHBIN 3HAK
3JIEMEHTOB, JISKAIIMUX B TUana3oHe UHAeKcoB oT 0 70 2 6e3 UCIOIb30BaHUs [IUKIOB
BeIuucuTh onpeneneHHbi uaTerpan ot Gpynkuuu f = x* + 3x’ + 10 msaxasr: 00a pasa
rpaHMIIbl a U b 331aTh cllyyailHBIMM LIENBIMH YHCIaMU B Auana3one ot -20 1o +20.
BeluucIuTh JBOMHON ONpENENeHHBIM uHTerpan or ¢GyHkumu f = x* + 3y’ + 10y.
I'panuiiel a u b 3a1aTh cnyvyaiiHbIMM YHciaaMH oT -9,5 10 +9,5.

H UmeeTca kopTexx Buaa T = (4, 2, 3) .Kakas us onepaumit NpUBen&T K TOMY, YTO UMA T

ByAeT cChiNaTbhCA Ha KopTew (1, 2, 3) 7

T[O] = 1

T = (1) + T[1:]

(1,) + T[1:]

T.startswith (1)

& [1nsa yero B Python ucnonbayetcA BCTpoeHHanA QYHKUWA enumerate () ?

IlnAa onpefeneHnA KONWYECTBa 3NEeMEHTORB NOCNeA0BATENBHOCTH.

InA oAHOBPEMEHHOro UTEPUPOBAHKMA MO CaMUM 3NEeMEHTaM U MX MHOSKCAM.

[InA cOPTMPOBKM 3NEeMeHTOB Mo 3HaYeHWAM id.



Heo6xonumo cobpaTh M BLIBECTH BCE YHUKANbHEIE CNOBA U3 CTPOKKW PEKNaMHOro TeKCTa.
Kakoi U3 nepeyncneHHblX TUMOB AaHHbIX Python nogxoouT nydwie Bcero?

KopTex (tuple)
cnucok (list)
MHOXeCTBO (set)

cnoeapb (dict)

3.1.2. MeTtoanueckue MaTepUaJibl, ONpeHessiioNUe NPOUeaypPbl OUEHUBAHUS 3HAHWIM,
YyMeHUil, HABHIKOB M (MJIH) ONbITA [1eATEJHLHOCTH B XO0Jde TeKYUlero KOHTPOJIs
ycreBaeMoCTH
YcTHbIM 0OTBET

Onenka 3HaHu# mpenmnonaraet nuddepeHpoBaHHBINA MOAX0 K 00yJaromeMycs, y4eT
€ro MHJIUBUIyAJIbHBIX CIOCOOHOCTEH, CTETIEHh YCBOCHHS M CUCTEMAaTU3allM OCHOBHBIX MMOHSATUN
u Kareropuii mo aucuuruiiHe. Kpome Toro, oleHuUBaeTcss HE TOJBKO TIIyOMHAa 3HAHHM
MOCTaBJICHHBIX BOMPOCOB, HO M yYMEHHE HCIOJb30BaTh B OTBETE MPAKTHUYECKUN MaTepHall.
OneHnBaeTcs KyJabTypa pedH, BlaJIieHHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, MOJTHOTA, JOTUYHOCTD U3JI0KEHUS, aHATN3
pa3IMuYHBIX TOYEK 3pEHHs, CaMOCTOsSTeIbHOEe O000O0IIeHne MarepHuaia, HCIOIb30BaHUE
MpOoECCUOHANIBHBIX TEPMUHOB, KYJIbTypa PE4YH, HaBBIKM OpPaTOPCKOro MCKyccTBa. M3noxeHue
Marepuana 0e3 pakTHIeCKHX OIIHOOK.

OueHka «omauyHO» CTABUTCA B Cllydae, KOrja MaTepHall M3JIaracTcsli MCUYEPIIBIBAIOIIIE,
MOCNe0BATENbHO, TPAMOTHO M JIOTHUECKH CTPOWHO, MPH STOM PACKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TMOHATHSI, HO U AHATU3ZUPYIOTCS TOUKH 3PEHUS PA3IUYHBIX aBTOPOB. OOyuaromuiics
HE 3aTPYAHSIETCA C OTBETOM, COOJIIO/IaeT KyJIbTypy PEUH.

OueHka «xopouio» CTaBUTCS, €CIIM 00YyYaIOIIUMNCS TBEPJO 3HAET MaTepHall, TPaMOTHO U
M0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYECKyr 0a3y, HO MpPU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIIECTBEHHBIE MOTPEIIHOCTH.

Ouenka «ydogremseopumenvpHoy CTaBUTCA, €CIU OOydYaloIIUHCS OCBOMJ TOJBKO
OCHOBHOW Martepuaj, HO HE 3HAeT OTJEIbHBIX JETaJleH, T0MyCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBWIbHbIE (OPMYIUPOBKH, HApylIaeT TMOCIEA0BATEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyAHSIETCS C OTBETaMH, IIOKAa3bIBA€T OTCYTCTBHUE JOJDKHOM CBS3M MEXIYy aHAIH30M,
apryMeHTaluei 1 BIBOJaMH.

OueHka «Hey0o081emeopumenbHo» CTAaBUTCA, €CIU OOydwarolluics HE OTBEYaeT Ha
MOCTaBJIEHHBIE BOIPOCHI.

TecrupoBanue

SBasieTcss OAHMM W3 CPEACTB KOHTPOJIS 3HAHMKA OOyYaroImMXCs MO AUCHUILIIMHE
(Moyio0).

Kpumepuu oyenusanus — npaBUIbHBIA OTBET Ha BOIIPOC

OrneHka «omauyH0y CTAaBUTCA B CIIydae, €Cliu MpaBuwiibHO BbIOIHEHO 90-100% 3amanuil.

O11eHKa «X0pouio» CTAaBUTCS, €CIIU MPABUIIBHO BBIMOJHEHO 70-89% 3amanuii.

OueHka «yoosremeopumenbHoy CTaBUTCS B ClIy4yae, €CIU MPAaBUIBLHO BBIMOJHEHO 50-
69% 3amaHuii.

OueHka «Hey0081emeopumenbHo» CTaBUTCS, €CIU MPAaBWIHHO BBIMOIHEHO MeHee 50%
3aJaHUH.

KonTpoabnast padora



OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenuseanus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHUS, CaMOCTOsATENbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHX OIIHNOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IeHbI BCE KPUTEPUH.

OrneHka «xopouioy CTaBUTCS, €C 00y4arolInics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseremeopumenvHo» CTaBUTCS, €CIM OOy4YarOLIMHCA OCBOMJ  TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, 0MYyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWibHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

O1eHKa «Hey0o61emeopumenbHoy CTaBUTCA, €CIIM 00yYaroluiicss He OTBEYaeT Ha MOCTaBICHHbIE
BOIIPOCHI.

3.2. OueHo4HbIe MAaTEPHAJIbI JIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluH

3.2.1. Kputepum ouleHKH pe3yJibTaTOB 00yUeHHs N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabTaThl
Iloxa3aTenn oneHMBaAHUS Pe3yIbTATOB 00yYeHHA
OLICHHBAHHS o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTHYHO, TIOCIIEAOBATEIFHO M TPAMOTHO €T0 H3JIaraeT, ONHUPasiCh HA 3HAHUS
OCHOBHOH M JIOTIOJTHUTENLHOM JINTEpaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiaeT KBaJIU(PHUIMPOBAHHBIC
BBIBOJIbI M 00001IIEHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
Ymeer: - oOydJaromuiics yMeeT CaMOCTOSITENIbHO M INPaBUJIBHO peliath y4eOHO-
npoecCHOHANBHBIE — 33Ja4ll WM 33JaHusd, YBEpEeHHO, JIOTHYHO,
MOCTIEIOBATEIEHO W ApTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, UCIIONB3YS
Hay4YHBIC TTIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - oOydaromuiicst BIaJeeT panuoHAIBHBIMA METOJIaMHU (C HCIIOJIb30BaHHEM
palMOHATBHBIX METOJAMK) PEIICHUS CIOXKHBIX MPOPECCHOHANBHBIX 3a/1ad,
MPE/ICTaBICHHBIX JICTOBBIMU UTPAaMH, KeHcaMt | T.JI.;

[Ipu pemerny MpoIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUSA TJIABHOTO,

- CBS3KOW TECOPETHUYECKUX MOJOKCHHUH C TPeOOBAHWSAMH PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0)KEHMS MBICIIEH B JIOTHYECKON TOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSATENIFHOTO aHaju3a (hakTbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTHUM.

XOPOIIO 3Haer: - oOyyaromuiics TBEpJO YCBOWJ MaTepuaj, AOCTaTOYHO TPaMOTHO €ro
M3JaraeT, OMUpasCh Ha 3HAHUS OCHOBHOHM M JONOTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHsercs B (OPMYIHPOBAHUH KBATU(HUINPOBAHHBIX BHIBOJOB U
0000IIIeHN, OlepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcerna
MIPAaBUIBHO HX BEPH(HUIIUPYET.

Ywmeer: - 00ydaloIIHiicsl yMEET CaMOCTOSITENIbHO M B OCHOBHOM NPABUIILHO PEIIATh
yueOHO-TIpoecCHOHANIbHBIE 33/1a4d WJIM 33/IaHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAaHO H3JlaraTh CBOE pelIeHHE, HE B
MOJHOM MEPE HCHOJB3Yys HAYYHBIC MOHATHUA U CCBIJIKKM Ha HOPMATUBHYIO
0asy.

Brnaneer: - o0ydJarouIniics B IEJIOM BIAJCET PAlMOHATBHBIMA METOAAMH PELICHUS
CJIOHBIX TTPO(ECCHOHATBHBIX 3a/1a4, PEICTABICHHBIX JICIOBEIMU UTPaMH,
KelicaMu U T.10.;

[lpm pemweHHn CMOr MNPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIICTICHUS TIIABHOTO,

- M3JI0KEHHS MBICTICH B JIOTHYECKOU TOCIIeI0BATEIbHOCTH,

- CBS3KH TEOPETUYECKHUX IOJIOKCHUH C TpPEOOBAHHUSIMHU PYKOBOIAIINX
JIOKYMEHTOB,

- CaMOCTOSTENILHOTO aHajin3a (haKTbl, COOBITHI, SIBICHUIH, IPOLIECCOB B MX




B3aMMOCBA3H U TUAJICKTUYCCKOM PAa3BUTHUM.

YOBJIETBO- 3Haer: - o0yJaromuiicsi OpHEHTUPYETCS B MaTepHaie, OJHAKO 3aTPyAHACTCA B €ro
PUTEJIbHO HU3TI0KEHNH;
- TOKa3bIBaeT HEJAOCTATOYHOCTh 3HAHUM OCHOBHOH W JOTIOJHUTEIHEHON
JUTEPaTypPHI;

- c1abo apryMEeHTHPYET Hay4HBIE ITOJI0KEHHS;
- IPaKTHYECKU He CrocoOeH c(hOpMyITHPOBATh BBIBOJIBI M 0000IIEHHS;
- YaCTUYHO BJIAJICET CUCTEMOM IOHATHI.
Ymeer: - 00yJaromuiicss B OCHOBHOM yMEET PEeIInTh y4eOHO-TIPodecCHOHATBHYIO
3ajady WIN 33/laHue, HO JIOITyCKaeT OIMOKH, c1ab0 apryMEHTHPYET CBOE
peleHne, HeO0CTaTOYHO HCIONB3yeT Hay4YHBIC MOHSTUS M PYKOBOJSINIHUE
JIOKYMEHTBI.
Bnaneer: - oOydaromuiics BiageeT HEKOTOPbIMH palMOHAIBHBIMA METOJaMHU
peLIeHUs]  CIOXHBIX  MPOPECCHOHANBHBIX  3aJay, IPEACTaBICHHBIX
JIETIOBBIMHU UTPaMH, KeHcaMu U T.1.;
IIpu pemienny NpoEMOHCTPUPOBAI HEJOCTaATOUHOCTh HABBIKOB
- BBIJICJICHNUS TJIABHOTO,
- N37I0)KEHHS MBICTIEH B JIOTHIECKON TOCIIEI0BATEIBHOCTH,
- CBS3KM TEOPETHYECKUX IIOJIOKEHHH C TPeOOBAaHMAMH PYKOBOJISIIMX
JIOKyMEHTOB,
- CaMOCTOSATENILHOTO aHa/n3a (haKThl, COOBITUH, SBICHUMN, MMPOIECCOB B MX
B3aUMOCBSI3H U JUAIEKTHUECKOM Pa3BHTHH.
HEYJIOBJIETBO- 3HaeT: - 00y4aronuiicss He yCBOWII 3HAUNTENIFHON YaCTH MaTepHaa,;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh Hay4HBbIE I10JI0KECHMUSI,;
- He GOPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;
- HE BJIQJICET CUCTEMOM NOHSTHUH.

VYmeer: obyuwaromuiicss He TOKa3aJl YMCHHE pPellaTh y4eOHO-IPO(ECCHOHATBHYIO
3324y WK 3aJIaHHE.

Braneer: HE BBIIOJHEHBI TPeOOBaHUSA, NPEAbIBIIEMble K HABBIKAM, OLICHUBAEMbBIM
«YIOBJICTBOPUTEIIBHOY.

3.2.2. KoHTpoJibHBIE 3a1aHUS H/WJIH MHbIe MAaTepHaJIbl 1Jisl IPOBedeHHUs NMPOMEKYTOYHOH
arrecTanuu

Cnucok BONPOCOB /ISl YCTHBIX OTBETOB

1. OcoGenHoctu si3bIka mporpammupoBanus Python. Ero nocrouncrBa u Henocratku. O6mactu
npuMeHeHus s3bika. Cpenpl pa3padbotku. [lapagurmer.

2. bubmuotexku u moxynu. OcobenHoctu ux ummnopra. CTpykrypa npoekra u koga. OCHOBHbIE
MIPUHLIUIIBI 00bEKTHO-OPUEHTUPOBAHHOTO MTPOrpaMMUpoBanus. JlocTyn K TOKyMEHTaLUH.

3. OcoOeHHOCTH THUIM3ALMK JaHHBIX B si3bike Python. OcHoBHble TumbI. [IpaBuna u ctangapThl
UMeHOBaHMsI niepeMeHHbIX. KouBepcust maHHbIX ojHOro THma B Jpyroi. IlpucBauBanue
IIEPEMEHHBIX.

4. 3anuch YHCIOBBIX JaHHBIX B Pa3MYHbIX cHUcTeMaxX cyucieHus. DyHKIUU KOHBEPCHUU U3
OJTHOM CHUCTEMBI B JPYTYIO. 3alIUCh JIUTEPAIIOB.

5. UucnoBele TUMbl AaHHBIX. OCOOEHHOCTH NHpUMEHEHUs] W KOHBepcHH. OCHOBHBIE METObI
paboThI C HUMH.

6. IlocnenoBatenpHOCTH (Sequences). Ilpoune Tumbel maHHbIX. OCOOCHHOCTH TPUMEHEHUS U
OCHOBHBIE METO/Ibl PA0OTHI CO CIIMCKAMHU U KopTexamu. @OopMUpOBaHUE CPE30B CIHCKOB.

7. CTpokoBbIii TN JAaHHBIX. OCOOCHHOCTHM NPUMEHEHHS M OCHOBHBIE METOAbl PabOTHI CO
ctpokamu. opmMupoBaHHue CPpeE30B CTPOK.

8. OcHOBHBIE PUHIMIIBI (OPMATUPOBAHUS CTPOK. MeToa format, f~CTpOKH.

9. Habops! (Sets) u oroOpaxenus (Mappings). OcoOeHHOCTH MPUMEHEHUSI U OCHOBHbBIE METOIbI
paboTHI C HUMH.

10. Omeparopsl s3bika Python. Apudmernueckue, mnoruuyeckue u apyrue. Ilpuopurer
onepaunuu.

11. YcnoBHBI onepaTtop U TPEXMECTHOE BbIpaKEHHUE.

12. Huxael. Ucnions3oBanne PyHKIUU enumerate B UKIIAX.

13. OOxoapl COAEPKUMOTO MEPEMEHHBIX PA3IMUYHBIX TUIIOB NMpH MOMOLIM Hukia for. O0xox
MHOTOYPOBHEBBIX JIaHHBIX.



14. T'enepatopsl. ['eneparop range. OCOOEHHOCTH €T0 MPUMEHEHHUSI.

15. BxiroueHus. Y CIOBHBIE BKIIFOUEHHS.

16. OcHOBHBIE IPUHLIUIIBI IOCTPOEHUSI U CTPYKTYPHUPOBAHMSI KOJA.

17. Berpoennbie (yHKIMU. Bpraucienne Momynsl Ymclia, CpPaBHEHHE TOCIEI0BATEIIBHOCTEH,
KOHBEpCHUsl JaHHbIX pa3HbIX THUNOB. CoprtupoBka. [lomydenue chpaBku 1Mo (YyHKIMAM U
MOJTYJISIM.

18. Bcrpoennsle QyHKuuu. DyHKIUM pabOThl CO CTpOKaMu. BBOJ JaHHBIX IOJIb30BATEIEM.
[TomrydyeHnue gaHHBIX O THUIIE OOBEKTOB.

19. Ilonb3oBarenbckue  ¢GyHkuuu. OOmacTH BUIUMOCTH  IepeMeHHbIX. llo3unumoHHbIe
apryMmeHTsl pyHkuuid. O6s13aTeNbHbIe U Heo0sA3aTeIbHbIE aPTyMEHTHI. APIyMEHTBI-KITIOUH.

20. JIam6na-pynkuuu. Oneparops! BeiOopa B asmMOaa-pyHKIusx. OcoOeHHOCTH PUMEHEHHS.
21. ®yuxnuu filter, map, zip.

22. OcHOBHbIE NPUHIHUIIBI paboTHl ¢ ¢aitnamu B Python. ®aiinoBsie 06bekThI. Mcnons3oBanue
MeHeKepa KoHTekeTa with. 3anuch CTpyKTYpHUpPOBaHHBIX TaHHBIX B (hailiibl.

23. Bwuapl ommOOK B MporpamMMme U NPUHIUIBI 00pabOTKH UCKITIOUCHHH.

24. Maccussl B 6ubauoreke NumPy. OCHOBHbIE IPUHIUIIBI CO3aHUS MACCHUBOB.

25. Maccusl B 6ubnnoreke NumPy. OCHOBHBIE Ollepalui ¢ MaCCUBaMHU.

26. MaremaTtnueckue GyHKUMU U QYHKIIMU JTUHEHHOH anreOpsl B 6nbauoreke NumPy.

27. YucneHHbIE METO/IbI, peasin30BaHHbIe B OnbanoTeke SciPy.

IIpumeps! NpaKTHYECKHUX 3aJAHUH.

YTto BhIBEAET AaHHBIN KOA?

print(st)

() 1+2

312

() Owwmbky

10



() spa

() aps

() Owmbky

() Ownbky

Y10 BbIBEOET AaHHbIW Koa?

YT0 BbIBEOET AaHHbIN Kog?

11



YTo BbIBEAET AaHHbIW KOA?

Ffor 1 in range(3):

a += [1]

print(a)

On,2, 3]

O10,1,2]

O, 2]

() Owwmbky
UTto BbiBEAET AaHHbIA KOA?

12



YT0 BLIBEOET AaHHLIA KOO ?

{

() Ownbky

3.2.3. MeTroauyeckne MaTepHaJbl, ONpeAe/sIOIIMe MPOoUeAYPbl OLEHMBAHUSA 3HAHHIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTalluu
Ilpouenypa oneHuBaHusi 3HAHUM (YCTHBIH O0TBET)

KaxKa0ro pasaeia

[Ipenen AUTENBHOCTH 10 MuHYT
IIpennaraemoe KOJWYECTBO 3aJIaHUN 2
[MocnenoBatrenbHOCTE BEIOOPKH BOIIPOCOB U3 | CiydvaiiHas

Kputepuu onenku

- TpeOyeMBblil 00BEM U CTPYKTYpa

- U3JIOKEHNE MaTepHana 0e3 pakTHYECKHX OIUO0K

- JIOTHKa M3JI0KCHUS

- UCTIONIb30BaHHUE COOTBETCTBYIOIEH TEPMUHOIOTUH

- CTWJIb PEYH U KYJIBTYpa pedu

- 10100p MPUMEPOB MX HAYYHOM JINTEPaTyphl U MPaKTHKH

«5» ecnu TpeOOBaHUs K OTBETY BBIIIOJIHEHBI B IIOJIHOM 00BbeMe

«4» ecnn B LEJIOM BBINOJHEHBl TpeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJIbIINE HETOYHOCTH B M3JI0KECHHUH HEKOTOPELIX BOITPOCOB

«3» eciu TpeOOBaHMS BBIMOJIHEHBI YaCTHYHO — HE BBIAEPKAH 00BEM, €CTh

(1)aKTI/I‘IeCKI/IC OIHI/I6KI/I, HapymiceHa JIOTUKa HU3JI0KCHUA,
HEAOCTATOYHO MCHOJIB3YETCA COOTBETCTBYIOMIAA TCPMHUHOJIOTHH

IIpouenypa oueHuMBaHWsI yMeHHH

M HABBIKOB (pelieHHe NMPOOJEMHO-aHAJIUTHYECKUX M

NMPaKTHYECKUX Y4eOHO-TIPOo(ecCHOHAIBHBIX 3a/1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT

1

[ocnenoBaTeIbHOCTD BHIOOPKU

Crnydaiinas

Kpurepuu onenxu:

- BBIJICJICHUE U IOHUMAHUE POOIIEMbI

- yMeHHe 0000111aTh, COMOCTABISATH PA3IMYHbBIC TOUKU 3PECHHS

- IIOJIHOTA MCIIONIB30BAHMS HCTOYHUKOB

- HAJIMYKE aBTOPCKOM MO3UIIUH

- COOTBETCTBHUE OTBETA OCTABICHHOMY BOIIPOCY

- WCIIOJIb30BaHHE COIMAJIBHOTO OIbiTa, MarepuaioB CMU,
CTATUCTUYCCKUX OTAHHBIX

- JJOTUYHOCTb U3JIOKCHUA

- YMEHHE CIeNIaTh KBATH(QUIIMPOBAHHBIE BRIBOJIBI W 0000IIIEHUS C
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TOYKH 3PEHHS PEIICHUs MPO(HEeCCHOHATBHBIX 3a1a4
- YMEHHE IIPUBECTHU IIPUMEDP

- OTIOpa Ha TEOPETUIECKUE TIOTOKECHUS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH

«5» eclm TpeGOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecu B IICJIOM BbIIIOJIHCHBI TpeGOBaHI/IH K OTBE€TY, OJHAKO €CTb

HeOOJbIIINEe HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpynusiercs B (OPMYJMpOBaHMHM  KBaIU(HUINPOBAHHBIX
BBIBOJIOB M 0000IIIEHMIT

«3» ecimm TpeOOBaHMUS BBIITOIHEHBI YACTHYHO — MBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO cnabo apryMEHTUPyeT HaydHble
TIOJIOKEHHS, TPAKTUYECKH HE CIIOCOOCH  CaMOCTOSITEIFHO
chopMyIHpOBaTh BHIBOIBI M 0000IIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHOM JIESITEIbHOCTBIO

4. YyeOHO-METOIMYECKOe M MAaTepHATbHO-TEXHUYecKoe ofecneyeHue TUCHMIIUHBI
(Monxy.Jis)
4.1. DJIeKTPOHHBIE y4eOHbIe U3IaHUS

1.

Bacenxuii A. M., KpacunpaukoB W.B., Madopmanmonnsie TexHonoruu. Beenenue B
A3bIK ITporpammupoBanus Python : yue0. mocobue. — M. : PXTVY um. /1. . Menzeneesa,
2019. - 140 c.

Bacenxuit A.M., bubanorexku B mporpaMMupoBaHuu Ha si3bike Python: yue6. mocobue. —
M. : PXTY um. 1. 1. Mengeneera, 2020. — 104 c.

Bacenxuit A.M., IlporpammupoBanune Ha s3bike Python. JlaGopaTopHbIii MpakTHKYM.:
yue6. mocobue. — M. : PXTY um. /1. 1. Menneneena, 2020. — 148 c.

3b1koBa, I'. B. OcHOBBI mporpammupoBanusi Ha si3eike Python : yueGHO-MeToandeckoe
nocobue / I'. B. 3pikoBa, A. C. Ilonos, T. H. CanyrneneBa ; Hayunsiii penaktop I'. B.
3bIKOBON. — 2-€ u3A., crep. — Mocksa : @JIMHTA, 2020. — 135 c. — ISBN 978-5-
9765-4430-7. — TekcT : 25eKTpoHHBIH // JIaHb : 2JIeKTpOHHO-OMOIMOTEUHAs CUCTeMa. —
URL: https://e.lanbook.com/book/142296 (mara oOpamenus: 04.11.2021). — Pexum
JOCTyMa: JUIsl aBTOPU3. MOJIb30BaTENEH.

4.2. DjieKTpOHHBIE 00pa3oBaTe/bHbIE PecypcChl

1.

2.

7.

DnekTpoHHas Oubmmoreunas cucrema «OBC IOPAUMT» Biblio-online.ru (3BC
«IOpaitt») [Dnextponnsiii pecypc]. — URL: https://urait.ru/.

OnektponHo-Oubmoreunas cucrema ZNANIUM [Dnekrponnsiii pecypc]. — URL:
https://znanium.com/.

OnekTpoHHass OuOnmoreyHass cucreMa «KoHCynbTaHT cCTyneHTa» [DIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas »snextponHass OuOnmoreka [Onektponnbsii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snektponnas oubnuoreka «KubepJlenunka» [Dnexkrponusiii pecypc]. — URL:
http://cyberleninka.ru/.

Nndopmanmonnas cucrema «EnuHOoe OKHO IocTyma K 00pa3oBaTENIbHBIM pecypcam»
[DnexTponnsiil pecypc]. — URL: http://window.edu.ru/.

denepanbHblil 1IEHTP HWHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYpPCcoB [DIEKTPOHHBIN
pecypc]. — URL: http:/fcior.edu.ru/.

4.3. CoBpemenHble npodeccuoHaJIbHbIE 0a3bl JAHHBIX U MH(OPMANMOHHbIE CIIPABOYHbIE
CHCTEMBI

OOy4arommmMcs  obecriedeH J0cTyn  (YOJICHHBIA JIOCTYN) K HWKE CICAYIOIIHUM

COBpPCMCHHBIM HpO(i)eCCI/IOHaJIBHbIM 0a3zam JaHHbIX H I/IH(I)OpMaLII/IOHHBIM CIIpaBOYHBIM
CUCTEMAaM:

1.

2.

CnoBapu U osHuuKIONeauuM Ha Akanemuke [OnextponHslii pecypc]. — URL:
http://dic.academic.ru.

Cucrema nH(MOPMaIMOHHO-TIPABOBOTO obecriedeHus «[apanT» [DIEKTpOHHBIN pecypc].
— http://www.garant.ru/.
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3. baza nannbix HWuctutyta Quinocopun PAH: ®unocodpckue pecypcwl: TekcToBbIe
pecypcsl: https://iphras.ru/page52248384.htm.

4.4. KoMIjIeKT JIMIEH3NOHHOT0 W CBOOOJHO PpPacnpoCTpPaHsAeMOro INPOrpaMMHOIO
olecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOU3BOACTBA
1. JluueH3noHHOE MporpaMMHOE oOOecreyeHue: oOlepanuoHHas cucreMa Microsoft
Windows, naket opucubix npuioxenuit Microsoft Office.
2. CB0OOOAHO pacHpocTpaHseMOe TMPOrpaMMHOE oOOeclieueHre: CBOOOJHBIC TaKEThI
oducubix npunoxxkenuit Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHE OTEYECTBEHHOTO IPOU3BOJCTBA: CIIPABOYHO-TPABOBAs
cucrema «lapant» (DneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema APAHTY),
oGpasoBatenbHas miarhpopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «lOpaiit»)), >IeKTPOHHO-OHOIHOTEHAs CHCTEMa
ZNANIUM, snexktpoHHas 6ubianoTeyHas cucteMa «KOHCYJIbTaHT CTyIeHTay.
4.5. O0opynoBaHue U TeXHHYECKHe CPeIcTBa 00y4eHHs

Jns peanuzanu  JUCHUIUIMHBL (MOAYJS) MCIONB3YIOTCA Yy4ueOHBIE ayJUTOPUHU JUIS
MPOBEJCHUST Y4YeOHBIX 3aHATHI, KOTOpbIE OCHAIEHBbl OOOPYJOBaHHEM M TEXHUYECKHUMHU
cpeacTBaMU OOy4YeHHMs, U TIOMEIICHUS JJIS CaMOCTOSTeNIbHOW paboThl 00yJaromuXxcsi, KOTOpbIe
OCHAIIeHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceth «VHTepHeT» u
obecredeHbl JOCTYIIOM B 3JIEKTPOHHYIO MH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny PXTY um.
JI.11. Menneneena. Jlormyckaercst 3aMeHa 000pYIOBaHUS €T0 BUPTYaJTbHBIMHU aHAJIOTaMHU.

HanmeHoBanue y4yeOHBIX ayTUTOPHIi 1151 OcHaIIEHHOCTH Y4eOHBIX ayAUTOPHIi sl IPOBeTEHUS
NpoBedeHUsI y9eOHbIX 3aHATHH U Y4eOHBIX 3aHSTHII ¥ IOMEIIEeHU JUIsI CAMOCTOATETbHOI
MOMeIeHHii 1J151 CAMOCTOSITeILHOI padoThI 060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* 00y4yeHHs
YueOHbIC  ayAMTOpHUHM  JUIS  TPOBEACHUS | YucOHAs ayAMTOPUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHOMN
YYeOHBIX 3aHATHU MeOeTIbI0, OTBEYAIONICH BCEM YCTAHOBICHHBIM HOpMaM |

TpeOOBaHUSIM, 000PYIOBAHHEM M TEXHHUYCCKUMH CPEICTBAMU
00yueHus (MOOMIBHOE MYJIETUMETUIHOE 000pYI0BAHHUE).
[TomemieHne 7151 cCaMOCTOATENEHON PaOOTHI Ilomemienne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOKHOCTBIO ~TOAKMIOUeHHS K cetd «UHTepHET» U
o0ecriedeHHEeM JIOCTyNa B 3JICKTPOHHYI0 HWH(POPMAIMOHHO-
obpaszosarenbHyo cpeny PXTY um. JI.M. Menneneesa u K
9BC.

* HoMep KOHKPETHOW ayJUTOPUH yKa3aH B MpHKa3e 00 ayIUTOPHOM (OHJE, PACIHCAHWUU YUYCOHBIX 3aHATUH H
pacnrcaHuy IPOMEXYTOYHOH aTTECTAIUH.
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