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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JlanHasi MUCUUIUIMHA MPEAIoyiaracT M3y4deHHe si3blka IporpammupoBanus Python, Ombnuorekn
CTaHJAapPTHBIX MOJYJEeH U MPUHIIMUIIOB Pa3pabOTKH MPOTPAMMHBIX CUCTEM.

[enbto ocBoeHus maucuuiuinbbl "TIporpamMmmupoBanue Ha s3bike Python" sBnsiercs hopmupoBanue
y CTYIEHTOB HAaBBIKOB, COOTBETCTBYIOUIMX BHAAM MNPO(ECCHOHANBHON  JEeSTeNbHOCTH,
HEOOXOUMBIX JIJISl PEHICHHSI CIEAYIONINX MPO(heCcCHOHABHBIX 3a1a4:

- pa3paboTka ¥ TPUMEHEHHE COBPEMEHHBIX BBICOKOIPOU3BOAUTEIBHBIX BBIYMCIUTEIBHBIX
TEXHOJIOTH, IPUMEHEHHE COBPEMEHHBIX CYNIEPKOMIBIOTEPOB B MPOBOAUMBIX UCCIICI0BAHUSIX;

- pa3paboTKa apXUTEKTYpbl, aJTOPUTMHUYECKUX M MPOrPAMMHBIX pELIEHUH CHUCTEMHOrO0 U
MIPHUKIJIATHOTO MPOTPAMMHOT0 00ECTICUCHUS;

- pa3BUTHE U UCIOJIH30BaHUE MATEMATHUECKUX U MH(OPMALIMOHHBIX HHCTPYMEHTAJIbHBIX CPEJICTB,
ABTOMATU3UPOBAHHBIX CUCTEM B HAYUYHOU U IMPAKTUYECKOH JESITEIbHOCTH;

2. MecTO AMCHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

N3yueHne IUCHMIUIMHBI HPOAOIDKAET Kypc HMH(DOPMATHKU CTAapIIMX KJIACCOB ILKOJBHOM
IIpOorpaMMbl U HA4YaJbHBIX KypCOB By3a. B Xoze mporpamMmbl 3aKpeIUISIOTCS IOJYyYEHHbBIE 3HAHWS
U3YYEHHBIX paHee KypcoB «OCHOBBI MNPOrpaMMHUPOBAHUN», «SI3BIKM MNpPOrpaMMHUPOBAHUSY.
[TosyueHHble 3HaHMSI B JAHHOM Kypce Jai0T OYEHb Ba)KHbIE, Oa3uMCHBbIE HABBIKU, B JlaJbHEWUILIEM
OyoyT WCIOJIb30BAThCA JUIsl HANMCAHUS KYpPCOBBIX M JIMIUIOMHBIX pabOT U Pa3BUTHUSA
IPOTrPaMMHUCTCKUX HaBBIKOB 00YYaIOLIUXCS.

3. [InanupyeMblie pe3ybTaThl 00y4eHHUs] MO0 TUCIHUILINHE, COOTHECEHHbIE C IUIAHNUPYeMbIMH
pe3yJbTaTaMHu OCBOCHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Tponiecc n3ydeHus: AUCIUTIIMHBI HANPaBJieH Ha (JOpMHUPOBAHUE CISAYIONTUX KOMITETEHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus clenyronmx 3HaHui, yMEHUI, HABBIKOB U
(unu) ombITa AESITENLHOCTHU:

dopmupyemas NHaukaTop N0CTHKEHUS Ilepeyenn
KOMMNeTeHIHs KOMIeTeHIIN U IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(koa u opmyIHpPOBKA) (kox M popMyJIHpPOBKA)

OodwenpodgeccuonaJbHbIe KOMIIETCHIHH
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3HaTb:

OCHOBHble NnoHATUA, BUAbI “u
XapaKTePUCTUKNU COBpPEMEHHOro
NPOrpPaMmmHOro obecrneyeHus

TexHonorum Python;

BO3MOXHOCTM fA3blKa Python;

cpeactBa  pefaKTMPOBaHUA  TeKCTa
nporpamm;

paboTta c dalinamu;

MHOTOMOTOYHbIE NPUNOMKEHNUS;
CTPYKTYpPY " NPUHLMNGI
bYHKLMOHMPOBaHMA cucTembl
NporpaMmmnpoBaHus;

npouecc NPOeKTUPOBaHMA "
co34aHuA KOMMbIOTEPHO

nporpammsl Ha Python;

Ymetb:

npoekTMpoBaTb W  pa3pabaTbiBaTb
JIOKaNbHble MPUNONKEHUA Ha A3blKe
Python;

ncnonb3osBatb 6MbaMoTekn Python, B
TOM u4uc/ie YyCTaHaB/iMBaemble U3
BHELHNX UCTOYHUKOB;

NCnosab30BaThb
nporpammupoBaHua PyCharm
Community aons  paspaboTkM U
OT/IafKM Nporpamm Ha fasbike Python

cpeay

Bnapetb:

OCHOBHbIMW HaBblKaMW MO CO34aHMUI0
nporpammHbIx npoeKTos B |IDE;

OCHOBHbIMWX HaBblKamMu nNo pa60Te C
IDE;

4. O0beM, CTPYKTYpPA U cojiep:KaHHe U CHUIIHHbI
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Wurepnperartop python.
BBenenue B THITBI JAHHBIX

python. lunamudeckas 2 4 6
TUITU3ALHS.
6 mom yucne ¢ 20 u JJOT 2
UucIIoBBIC TUIIBI JIAHHBIX.
Crucku. CroBapu. 2| 4 6
Koprexu. PaboTta ¢
(haiinamu.
6 mom yucne ¢ 20 u JJOT 2
Brenenue B oneparopsl
python. IIpucBauBanue, 5 | 4 5
BBO/I-BBIBOJI, IPOBEPKH,
IIUKIIbI, UTEPALIUH.
6 mom uucne ¢ 20 u JJOT 2
OyHKIMHU. APTyMEHTHI,
00J1aCTH BUIUMOCTH. 2 4 6
BxuroueHus1, reHepaTopsl.
6 mom yucne ¢ 30 u JJOT 2
Mopynu, Hanucanue
Moaynei. [TakeTs 2 4 6
MOJTYJIEH.
6 mom yucne ¢ 90 u JJOT 2
OOBEKTHO-
OPUEHTUPOBAHHOE
MpOrpaMMHPOBAHHUE B 5| 4 6
python. Hanucanue
knaccos. [leperpyska
onepanui.
6 mom yucne ¢ 90 u JJOT 2
PaciimpeHHbIe BO3MOKHOCTH
KjaccoB. VICKIIIoYeHus.

2 | 4 4
Jletanu o0paboTKu
UCKIIFOYEHHUI
6 mom wucne ¢ 20 u JJOT 2
VYmpasnsemble aTpruOyTHI. 5| 4 6
Jlekoparopsl. MeTakiiaccol
6 mom yucne ¢ 30 u JJOT 2

0,3| 5,7 3auer

6 mom yucne ¢ 30 u JJOT 2
HUTOI'O 16 | 32 0,3 | 53,7

6 mom uucie ¢ 30 u /10T

— ey (0030pHBIE, 0000IIaroNINe);

— pakTUyeckue M JabopaTopHble 3aHATHUS (CEMHHApCKUe

MPAKTUKYM);

5. Oﬁpaf‘lOBaTeJI])Hble TEXHOJOI'Md, B TOM 4YHCJI€ TEXHOJOIUuU IJCKTPOHHOIO Oﬁy‘leHI/IH H
AUCTAHIMOHHbIC 06pa30BaTe.l1le)le TEXHOJIOI'UH,
06p330BaTeJIBHOFO nmpouecca mo JTMCUMIIMHEe

HUCIIOJIB3yEMbIC TNPU OCYIIECTBJICHUMA

KOMITBIOTEPHBIN

[Ipu peanuzanuu pa3IuyHBIX BHUAOB yueOHOW pabOThl HCIOJIB3YIOTCA 00pa3oBaTebHbIE

TEXHOJIOTHH, HaIIPaBJICHHBIC

Ha pa3BUTHE Yy CTYJEHTOB

TBOPYECKUX

CITOCOOHOCTEH W




camocrosiTenbHOCTH. K HUM OTHOCATCS akTUBHbIE (OPMBI TPOBEACHUS 3aHATUN, METOJBI
po0JIEeMHOTO 00yUYEHHS, HCCIIeI0BATENbCKIE METOABI M TPYIIIOBBIE JUCKYCCHU.

Hucnumunaa «[IporpaMmMupoBanne Ha si3bike Python» mnpexamonaraer uYTeHHWE HAy4HOM
JUTEPATyphbl OTEYECTBEHHBIX U 3apYOEkKHBIX aBTOPOB.

B nponecce oOydeHuss MCHONB3YIOTCSA CIEAYIOIIME TEXHOJOIMH 3JIEKTPOHHOIO OOydeHUs U
JMCTaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUU:
JIeKTPOHHBIA y4yeOHbIli Kypc «IIpakTMKYyM 10 00BEKTHO-OPHMEHTHPOBAHHOMY
nporpammMupoBaHuio» B LMS Daexkrpounnblii ynuepcurer Moodle SIpI'Y, B koropom:

- TMpeACTaBIEHbI 3aJaHUs ISl CAaMOCTOSATEIbHONW pabOThl 00YYaroIIMXCSl MPU MOJArOTOBKE K
9K3aMEHY;

- OCYULIECTBJISIETCS IPOBEACHUE OTJEIbHBIX MEPONPHUATHI TEKYILIErO KOHTPOJIS YCIIEBAEMOCTH
CTY/JCHTOB;

- Ipe3eHTalUH JEKLUUN 10 TeEMaM AUCIUIUINHBL,

- [peACTaBJIEHbI ITpaBUJIa IPOXOKACHUS IPOMEKYTOUHOM aTTECTAllUH 110 AUCLIUILIIMHE;

- mocpeacTtBoM  (opymMa  OCyIIECTBISIETCS  CHHXPOHHOE U (WJIM)  aCHHXPOHHOE
B3aUMOJICMCTBHE MeEXAYy OOydaloIMMUCA U NpPernojaBaTeleM B paMKaxX H3YYEHUs
JUCLUIIIIUHBI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOIr0 IPOrPaAMMHOIO
o0ecreyeHusi, HCIOJB3YeMOr0 MPH OCYHIECTBJCHHH 00pa30BaTeIbHOrO Ipomecca I0
AUCHHILIMHE

B mponecce OCYICCTBIICHU A 06pa3013aTeanoro nmponecca UCIOJIb3YHOTC:

— uist hOpMHUPOBAHKS TEKCTOB MAaTEPHAIIOB IS TPOMEKYTOYHOM U TEKYIIEH aTTeCTalluy —
nporpammel Microsoft Office, m3narensckas cucrema LaTex;

— U1 TIOMCKa y4eOHOU muTeparypsl oudmmnoreku SApl'Y — ABromaTu3npoBaHHAS
6ubnmuoreunas nnpopmannonnas cucrema «kbYKU-NEXT» (ABUC «byku-Next»).

7. IlepeyeHb COBpPeMEHHBIX TNpo(eccHOHANBHBIX 0a3 JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJEHHH 00pa3oBaTeJbLHOI0 Mpouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJbHOW  Yy4yeOHOl  JHUTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HeE0OXOAUMOCTH),
PEKOMEHYyeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI

a) OCHOBHAasl JIUTEpPaTypa

1. Jlyru Mapk. U3ygaem Python (Towm 1) 5-e uzz., CI16: OOO «/Inanextukay, 2019r., 832c.
2. Jlyriy Mapk. U3syuaem Python (Towm 2) 5-e uzna., CI16: OOO «/Inanextukay, 2020r., 720c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
3. Xemnman Jlar. CranpaptHas OuOnmoreka python 3: crnpaBoYHUK C MpUMepamH 2-€ U31.,
CII6: OO0 «/Imanextukay, 2019r., 1376¢.
B) pecypchl cetu «MHTEepHEeT (MPH HEOOXOAUMOCTH)
https://docs.python.org/ - opunuansHas JOKyMEHTAIHs 10 A36IKY python



https://docs.python.org/

9. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no JUCHUILINHE

MarepuanbHO-TeXHUYECKass 0a3za, HeoOXoauMmas I OCYIIECTBIICHUS 00pa30BaTEIbHOTO
npoiiecca Mo JUCIUIUIMHE BKITFOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIICHHUS:

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHSI TPAKTUYECKHUX 3aHATHN (CEMUHAPOB);
- yueOHbIe ayTUTOPUHU I IPOBEICHHSI IPYNIIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTALIUMN;

- yueOHBIE ayAUTOPUU JUIS TPOBEIEHUS TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUHON
aTTeCTalluu;

- IIOMCIICHUA JTJIA CaMOCTOSTEIbHOM paGOTbI;

- IOMEUICHUS U XpaHEHHs] ¥ MPO(PUIAKTHUECKOTO 0OCTY)KMBAHUS TEXHUYECKUX CPEICTB
oOyueHusl.

CrnenuanbHble TOMEIIEHUS YKOMIUIEKTOBAHBI CPEJICTBAMM OOYYEHUs, CIYXKALUMH JUIs
npezcTaBiIeHus yueOHoi nHpopManuy 60IbIION ayAUTOPHUH.

[Tomemenust UIsT caMOCTOATEIBHOW pPabOThI OOYYAOIIUXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOYEHHS K ceTh «MHTepHeT» M olecrneueHueM aocTymna K
3eKTPOHHOU MH(pOpMaIMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOpBI:
JHouent xadenps! quddepeHnanbHbIX YpaBHCHAN A.E. CmupHOB
Houent xadenpsr nuddepeHnnanbHbIX ypaBHEHHN M.B. CmupHoBa



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI

«IIporpammupoBanue Ha si3bike pythony»
HAaumeHoeaHue ()ucqunﬂunbl

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aATTEeCTAIUM CTY/IEeHTOB
0 AUCHMILIHHE

1. TumnoBbIe KOHTPOJBHBIE 33JAHUS U UHBIC MATEPUATIBI,
HCIOJIb3YEMBIE B MTPOLIECCE TEKYIIEro KOHTPOJIS YCIeBaeMOCTH
Bapuanr 1.
Peanusyiite kiaacc Polynom. JlomkHbI OBITH peaar30BaHbl CIEAYIONHE (YHKIMHA PaOOTHI C
MHOTOYJIeHaMH (HaOOp QPYHKIIMIA MEHSETCSl B 3aBUCHUMOCTH OT BapyaHTa 3aaHMsI)
e VYMHOXHTH Ha APYrOll MHOTOUJICH

e CHOXHTbH C APYTUM MHOTOUICHOM
e PaznenuTh HA APYrod MHOTOUICH (€CIM ATa ONepanus BO3MOXKHA)
e BrryecTs Ipyroi MHOTOWIEH
e  YMHOXWTb WM Pa3JeIUTh HA YHUCIIO
Bapuant 2.

Peanugyiite kiacc Vector. Onpeaenure uisi HETO CIEIYIONIUE OTIEPALINH:
e CIOXHTbH C JPYTUM BEKTOPOM
e  YMHOXHTbH Ha YUCIIO
e BrriuecTs npyroit BeKTop

Bapuanr 3.
Peanu3yiite kinacc Matrix. JlomkeH ObITh peann3oBaHbl ciieayomme QyHKIHA paboThl ¢
MaTpuliaMu (Ha0op QyHKIUN MEHSETCS B 3aBUCUMOCTHU OT BapHaHTa 3aJlaHus):

e  VYMHOXHTb Ha JPYTyIO MaTpUILy

e CHOXUTbH C Apyroil Mmatpuuei

e BrruecTs Apyryro MaTpuny

e VMHOXHTB/Pa3IeUTh HA YHUCIIO

2. Cnmcok BOIIPOCOB W (WJIH) 33JaHUH IS TPOBEJCHUS IPOMEKYTOUYHON aTTeCTalluu

Tuns! faHHBIX B s3bIke Python. V3MeHsieMble 1 HEU3MEHSIEMbIE TUITBI JaHHBIX

YcnoBHBIE OniepaTopsl M IUKIIBI B Python

OyHKIUHU, apryMeHThl GYHKIUH

Mopayu B python

Bo3MoskHOCTH pazpaboTku B 00BEKTHO-OPUEHTUPOBAHHOM Mapaurme nporpaMMHpPOBAaHUS
HrepaTopsl

I'eneparopsl

Hckirouenns

. Jlexoparopsl

10. Metakmnaccsl

LCoNoOAWNE



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI

«IIporpammupoBanue Ha si3bike pythony
HaumeHoeaHue 0ucuunﬂqul

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

[enpro mporeaypsl OLICHUBAHUS SBISIETCS OTMPEICIICHUE CTEIICHU OBJIAJICHUS CTYIACHTOM
OXXKUJAEMBIMU pE3yJbTaTaMH OOY4YCHHS (3HAHHSIMH, YMCHHSIMH, HaBBIKAMU W (WJIM) OIBITOM
JIEATEITLHOCTH ).

[Ipouenypa oueHHBaHMS CTEIIEHU OBJAJICHUS CTYICHTOM OKUIAEMBbIMU pe3yJIbTaTaMu
Oo0y4eHHUsl OCYIIECTBISETCS C IOMOIIBIO METOAMYECKUX MAaTepuasoB, IPEACTABICHHBIX B
pazznene «TunoBble KOHTPOJIbHBIE 3a/laHUsl WM MHbIE MaTepHalibl, HEOOXOJUMbIE IJISl OLEHKU
3HAaHUW, YMEHUW, HABBIKOB M (WUJIM) ONBITa JCSITEIbHOCTH, XapaKTEPU3YIOIIUX ATarlbl
dbopMUpOBaHUS KOMITETEHIIHI, UM APYTUX 33JaHUNA aHATIOTMYHOTO YPOBHS CIOXKHOCTH



