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1. IlepedeHs TIaHUPYEMBIX PE3yIbTAaTOB O0YUYEHHS MO AUCUUIUINHE (MOJYIIIO), COOTHECEHHBIX C INITAHUPYEMBIMU
pe3yIpTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOTPAMMEI



2. MecTo IUCIMIUIMHBI B CTPYKTYpPE OCHOBHOHM Mpo(decCHOHaIbHOW 00pa30BaTeIbHOW MPOTPAMMBI BBICIIETO
o0OpazoBaHus

3. O6beM MUCHMIUIMHBI (MOXYJIS) B 3aUeTHBIX CAMHUIAX C yKa3aHHEM KOJIMYECTBAa YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO paboTy o0ydaromuxcs ¢ mperoaaBaTeseM (1o BHIaM y9eOHBIX 3aHATHH) U HA CaMOCTOSTENBHYIO padoTy
o0ydJarommxcs

4. ConepxxaHue AUCLUIINHBEI (MOAYJNA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3ienaM) ¢ YKa3aHHEM OTBEACHHOIO
Ha HUX KOJIMYECTBA aKaJIeMUYECKUX YacOB U BHJIOB YYEOHBIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOM U CAaMOCTOSITEIILHOW PabOThI 1O TUCIUIUIHHE (MOIYIIIO)

4.2. ConepxaHue JUCITUTLTAHBI
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JUCHUTUTAHE (MOJTYJTIO)
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7.1. OcHOBHas nuTEpaTypa

7.2. lonoaHUTENbHAS TUTEpaTypa

8. IlepeuyeHp pecypcoB HH(POPMAIMOHHO-TSICKOMMYHHUKAIUOHHOW ceTH "WHTepHET", HEOOXOAMMBIX IS
OCBOEHMS JUCUUIUINHBI (MOZYJIS)

9. Meronudeckre ykazaHuUs U1 00yJaromnXCs 0 OCBOCHHIO JUCIUTUTHHBI (MOIYIIS)

10. Tlepeuenp HHGDOPMAIMOHHBIX TEXHOJIOTHH, WCIOIB3YEMBIX IIPH OCYIICCTBICHUU 00pPa30BaTEIHLHOIO
mporecca Mo JUCHUIUIMHE (MOIYJI0), BKIIOYAs MEpedeHb MPOrpaMMHOTO obOecrnedeHuss U HHGOPMAIMOHHBIX
CITPABOYHBIX CHCTEM (TIpH HEOOXOUMOCTH )

11. Omucanue MaTepUaTbHO-TEXHUYECKOH 0a3bpl, HEOOXOMUMOHN [UIs OCYIIECTBIICHHS 00pa30BaTEILHOIO
rpolecca Mo AUCIUILTHHE (MOAYIIIO)

12. CpencTBa ajanTanuy IPENOJaBaHUS AWUCHUIUIMHBI K MOTPEOHOCTSIM OOydaromMXcs WHBAJIUIOB M JIUI C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxenue Nel. @oHI OLIEHOYHBIX CPENCTB

14. TIpunoxenne No2. [lepedeHs muTepaTypbl, HEOOXOTUMOHN ISl OCBOSHHS JUCIUATUIAHBI (MOIYIIS)

15. Ipunoxenue Ne3. IlepedueHr WHPOPMATUOHHBIX TEXHOJOTHHA, UCHONB3YEMBIX IJISI OCBOCHUS JHCITUILTIHHEI
(MozyJst), BKITFOUasi ITepeueHb MPOrpaMMHOI0 00ecriedeH st 1 HH(OPMAIIOHHBIX CIIPAaBOYHBIX CHCTEM



IIporpammy aucuuIuivHBl paspabortan(a)(u) moueHT, K.H. (moment) MunkuH A.B. (Kadempa marematuku u
NPUKITaAHON HHOPMATHKH, OT/IE/ICHHE MATEMATUKN M €CTECTBEHHBIX HAYK)

1. Ilepeyenr mnIAaHHPYEeMBIX Ppe3yJbTATOB OOy4YeHHS] MO IHCHHUILIMHE (MOAYJI0), COOTHECEHHBIX C
IJIAHMPYeMbIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOI MPOrpaMMbl

BBIHyCKHI/IK, OCBOMBIITHI JUCHUIUINHY, JOJIKCH 06Ha£[aTb CJICOYIOINMHU KOMIICTCHIIUAMM:

Iugp Pacimindposka
KOMIIETCHIIUH npuodperaeMoii KOMIeETeHIINU
IK-1 Croco0eH CcaMOCTOATeNbHO W B KOMaHAE OCBauBaTh IHU(POBBIC

MHCTPYMEHTHI Ha alliapaTHOM U IPOrPaMMHOM YPOBHSIX

IK-1.1 3HATh TEXHOJIOTUM M3Y4YEeHUS HU(PPOBHIX UHCTPYMEHTOB Ha anmapaTHOM
11 IPOIrPaMMHOM YPOBHSIX CaMOCTOSITEIILHO M B KOMaH/e

IK-1.2 YMeTh  OocBaMBaTh CaMOCTOSATENBHO W B KOMaHue IMQPOBEIC
MHCTPYMCHTHI Ha alapaTHOM U MPOrPAMMHOM YPOBHSIX

TIK-1.3 Biazers CIIOCOOHOCTBIO OCBaMBaTh CaMOCTOSTEIBHO M B KOMAaHJIE|
[U(PPOBBIC HHCTPYMEHTHI Ha arapaTHOM M MPOTPaMMHOM YPOBHSX

TIK-3 CriocoOeH pean30BBIBATH 00pa30BaTEbHBIC MPOTPAMMBI MO yUCOHBIM
MpenMeTaM B COOTBETCTBHH C TpPeOOBaHUSAMH 0Opa30BaTeIbHBIX
CTaHIAPTOB C HCIIOJb30BAHHMEM CaMbIX COBPEMEHHBIX METOJUK U
TEXHOJIOTUI

[K-3.1 3HATH CIIOCOOBI peanu3ali 00pa30BaTENbHBIX MIPOTPaAMM IO YIECOHBIM
[peaMeTaM B COOTBETCTBHH C TPEOOBaHMSIMU 00pa30BaTEIbHBIX
CTaH/IAPTOB C UCIIOJIb30BAHMEM CAMBIX COBPEMEHHBIX METOJIUK 1
TeXHOJIOT Uil

IK-3.2 [YMeTh peamn3oBbIBaTh 00pa30BaTEIbHBIC MPOTPAMMBI IO YISOHBIM
MpeIMeTaM B COOTBETCTBUH C TPEOOBaHUAMH 00pa30BaTEIHLHBIX
CTaHAPTOB C MCITOJF30BAaHUEM CaMbIX COBPEMEHHBIX METOINK U
TEeXHOJIOTUH

TIK-3.3 BrageTs CIOCOOHOCTBIO peaNn30BBIBATH 00pa30BaTENBHBIC IPOTPAMMEL
M0 y4eOHBIM IIPEeAMETaM B COOTBETCTBUH C TPEOOBaHUAMU
00pa3zoBaTeNbHBIX CTAHAAPTOB C UCTIOIB30BAHMUEM CAMBIX COBPEMEHHBIX
METOJUK U TEXHOJIOTHH

BrinyckHUK, OCBOMBLINI JUCUHUIIIUHY:
JlomkeH 3HaTh:

- COBPEMCHHBIC TCXHOJIOTUH MMPOTPaMMUPOBAHUS IJId U3YUCHUSA PA3JIMYHBIX ].[I/I(l)pOBBIX yc’I‘pOﬁCTB 1 KOMIIJICKCOB Ha
armapaTHoM U NporpaMMHOM YPOBHAX MHAUBUAYAJIbHO U B KOMAHAC IO 3aJaHHOMY aJITOPUTMY;
- COBpECMCHHbIC I_II/I(l)pOBLIC HWHCTPYMCHTBI, B TOM YHCJIC CETEBBIC, IIPUEMBbI U CII0CO0BI nporpaMMHupOBaHU.

JloyKeH ymeTh:

- OCBaMBaTh CaMOCTOSITEIBHO W B KOMAaHJE IO 33JlaHHOMY aJTrOPUTMY COBPEMEHHbIE LU(POBbIE MHCTPYMEHTHI Ha
OCHOBE HCIOJIB30BAHUS 3HAHUN M3 00J1aCTH MPOTPaMMHUPOBAHHS;

- IPOEKTHPOBaTh MH(POPMAIIMOHHO-00pa30BaTeIFHOE MPOCTPAHCTBO HA OCHOBE HCIIONB30BAaHUS COBPEMEHHBIX
IU(GPOBBIX HHCTPYMEHTOB U IPOTPaMMHPOBAHUSI.

I[OJ'DKGH BJIanacCTh:

- CIIOCOOHOCTBIO OCBAaMBATH CaMOCTOSATENFHO M B KOMAHJIE IO 3aJaHHOMY AalTOpUTMY IH(POBBIE WHCTPYMEHTEHI,
MIPUEMBI IPOTPAMMHUPOBAHHS;

- CHOCOOHOCTBHIO TPOEKTHPOBaTh HMH(OPMAMOHHO-00pa30BaTeIbHOE MPOCTPAHCTBO HAa OCHOBE 3HAHUH
IIPOrpaMMUPOBAHMUSL.

2. MecTo QUCHMILUIMHBI B CTPYKTYpe OCHOBHOI Npo¢)ecCHOHAJILHOH 00pa3oBaTe]bHOH NPOrpaMMbI
BbICLLIEr0 00pa3oBaHUs

Jannass ydeOHast paumcumiuinHa BioyeHa B pasgen "B1.B.01.06 Jucummuusabl  (Moxynu)" OCHOBHOW



npodeccrnoHabHOM 0OpaszoBarenbHOl Tporpammbl  44.04.01 '"Tlemarormueckoe oOpazoBanne (MaTtemarmdeckoe

obOpazoBanue)".
Ocgauaercs Ha 1 kypce B 1 cemectpe.

3. O6beM TUCHMILTHHBI (MOTYJIsI) B 3a4€THBIX eIMHUIAX ¢ YKA3aHHEM KOJHYECTBA YACOB, BbIIEJEHHBIX HA
KOHTAKTHYH) padoTy 00y4aloIuxcs ¢ mpernoaaBaTtesieM (M0 BHAAM y4eOHBIX 3aHATHII) H HA CAMOCTOSITEILHYH
padoTy o0y4arommxcs

OO6mas TpyJI0eMKOCTh JUCIHTIINHBI COCTABIsAET 3 3aueTHRIX(bIe) exuauI(bl) Ha 108 gaca(oB).

KonTtakrnas paborta - 12 gaca(oB), B TOM umcie JeKIuu - 6 gaca(oB), mpaktudeckue 3aHatus - 0 gaca(os),
nabopaTopHble paboThI - 6 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM paboTHI - 12 gaca(oB).

CamocrosiTenbHas padbota - 92 yaca(os).
KonTpons (3a4ér) - 4 gaca(oB).
dopMa MPOMEKYTOUHOrO KOHTPOJIS TUCIIUILIMHBL: 3aUeT B 1 cemecTpe.

4. Coaep:kaHue TUCHMIUIHHBI (MOAYJsl), CTPYKTYPHPOBaHHOe MO TemaM (pa3iejiaM) ¢ YKa3aHHeM
OTBEJeHHOI'0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHUX YACOB H BH/I0B Y4eOHBIX 3aHATHIA

4.1 CrpykTypa M TeMaTHYeCKUH IUIAH KOHTAKTHOH M CAaMOCTOATEJbHOH PpadoThl MO AUCUMILIMHE
(Mony.0)
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1. [Tema 1. OCHOBBI ITPOrPaMMHUPOBAHUS 1 2 0 2 30
2. |Tema 2. ANTOPUTMEI B CTPYKTYPHI TAaHHBIX 1 2 0 2 30
3. |Tema 3. [IporpamMmmupoBaHue B MaTEMaTHKE 1 2 0 2 32
HToro 6 0 6 92

4.2 CoaepxxaHue JUCHMIIMHBI
Tema 1. OcHOBBI NIPOrPaMMUPOBAHUS

Beenenue B Python: cuHTakcuc, TUITBI IaHHBIX, YCIOBHS, UKIEL. OyHKInM U Moayad. Padora ¢ daiinamu.
Bubmmorexn nnsg matemaruku: NumPy, SymPy, Matplotlib.

Tema 2. ANropuTMBI M CTPYKTYPBI TaHHBIX

OCHOBHBIE aNTOPUTMEBI (COPTHPOBKa, orck). OOIT: kiaccsl, HacnenoBaHue, noauMopdusM. Padora ¢ nanaemvMu: CSV,
JSON, 06a3bl JaHHBIX.

Tema 3. [IporpammMupoBaHne B MaTeMaTHKe
UncneHHbIe METOIBI: PelIeHUE ypaBHEHUH, MHTETpUPOBaHNe, onTHMuU3anys. CHMBOJIbHBIE BBIYMCIICHUS: anre0pa,
maddepennmpoBanue. Busyanmzanus: rpaduky, anumanus, 3D-moxenu. MammHHOe 00ydeHue A1 aHai3a JaHHbBIX
(scikit-learn).

5. IlepeyeHb y4eOHO-METOAHYECKOIr0 oO0ecleYeHHsl IS CAMOCTOAITENIbHOW pPadoThl o0ydammmxcs IO
JUCHUITHHE (MOAYJII0)

CamocrostenbHass pabora oOydalomMXcs BBIIOIHAETCS MO 3aJaHUI0 M IPH METOAWYECKOM PYKOBOJCTBE
npernofasaTens, HO 0e3 ero HemocpeacTBeHHOro yudactus. CamocrosrenbHas paboTa mojpasiensercs Ha
CaMOCTOSATENIbHYI0 pabOTy Ha ayJUTOPHBIX 3aHATHSIX M Ha BHEAy[UTOPHYIO CaMOCTOSITENIbHYI paboTy.
CamocrostenpHas paboTa 00y4YaroIIUXCsl BKIOYAET KaK IOJIHOCTBIO CAMOCTOSITEJIbHOE OCBOCHHE OT/ENBHBIX TeM
(pa3zenoB) TUCHUIIMHBI, TaK U MPopabOTKy TeM (pa3zesoB), OCBaUBAEMBIX BO BpeMs ayIUTOpPHOI paboTel. Bo Bpems
CaMOCTOSTENLHOM pabOThl 00y4YaroIMecs YUTAIOT U KOHCIIEKTHPYIOT Y4eOHy0, HayYHYI0 U CHPAaBOYHYIO JINTEPATYPY,
BBINIOJTHAIOT 3a/JaHus], HAIIPaBJICHHbIE Ha 3aKpeIUIeHNe 3HaHWi 1 0TpabOTKy yMEHHH 1 HaBBIKOB, TOTOBATCS K TEKYLIEMY
U IPOMEKYTOUHOMY KOHTPOJIIO 10 AUCIHUIUINHE.



Opraam3anysi CaMOCTOSTEIHFHONH paboOTHl OO0YYarOIIUXCS PETIaMEeHTHPYETCSI HOPMATHBHBIMH JOKyMEHTaMH,
y4e0HO-METOINIECKON JTUTEPATyPOH 1 FIEKTPOHHBIMHI 00pa30BaTEIbEHBIMU PECYPCaMH, BKITIOYAS:

[opsiiok opraHu3aluy U OCYIIECTBICHUSI 00pa30BaTENbHON ASATEIBHOCTH MO 00pa30BaTENbHBIM MPOTpPAMMaM
BBICIIEro 00pa3oBaHMsi - MporpaMMam OakajiaBpuara, MporpaMmaM CIelHaJUTeTa, MPOrpaMMaM MarucTpaTypbl
(yTBeprkIeH nprukazoM MuHucTepcTBa oOpa3zoBaHus u Haykn Poccuiickoit @eneparmm ot 5 anpens 2017 romga Ne301).

[Mucemo MunncrepcrBa obpasoBanus Poccuiickoit deneparn Nel4-55-996un/15 ot 27 Hosi6ps 2002 r. "O6
aKTHUBH3AIMH CAMOCTOSITEIIBHON PabOThI CTYJCHTOB BBICIIMX yYCOHBIX 3aBEACHHIN".

Iomoxernme ot 29 nexabps 2018 1. Ne 0.1.1.67-08/328 "O mopsake NPOBEINCHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH M TPOMEXYTOYHOW aTTecTaluu oOydarommxcs QeaepaabHOro rocyJapCTBEHHOTO aBTOHOMHOTO
00pazoBaTeNbHOrO yupexaeHus Beiciiero oopaszosanust "Kazanckuii (IIpuBomkckuii) penepanbHblii yHUBEpCUTET" .

Iomoxenne Ne 0.1.1.67-06/241/15 ot 14 mexabps 2015 r. "O ¢dopmupoBanun (poHAa OLEHOYHBIX CPEICTB IS
NPOBENICHUs TEKyIIeH, MPOMEKYTOUYHOH M HMTOTOBOW aTTecTauuy oOydaromuxcs (emepalbHOr0 rocyIapcTBEHHOTO
ABTOHOMHOTO 00pa30BaTENFHOTO YUPEKICHUS BhIcIIero obpa3oBanms "Kaszanckuii (IIpuBomkckuit) QemepanbHBIH

m"nn

yHuBepcuret'"".

Iomoxerme Ne 0.1.1.56-06/54/11 ot 26 oxtsadps 2011 r. "OO 3MeKTPOHHBIX 00pa30BATENBHBIX pecypcax
(benepanbHOro TOCYIapCTBEHHOI'O aBTOHOMHOTO 0O0pa30BaTENBHOTO YUYPEKACHUS BBICIIETO NPOQeCcCHOHAILHOTO

obOpazoBanus "Kazanckuii (IIpuBoinkckuii) GpenepanbHbIil yHuBepcuTeT"".

Pernament Ne 0.1.1.67-06/66/16 ot 30 mapta 2016 r. "Pa3paboTku, perucTpaiui, moAroTOBKH K UCIIOJIb30BAHUIO
B y4eOHOM MpOIecCe W yOaleHHs SJICKTPOHHBIX OOpPa30BaTENBHBIX PECYPCOB B CHUCTEME DIICKTPOHHOTO OOYUCHHS
(benepanbHOro rocyIapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHHS BbIcIIero obpasosanus "KazaHckuit

nn

(ITpuBoDKCKHIA) henepanbHbIN YHUBEpCUTET"" .

Pernmament Noe 0.1.1.67-06/11/16 ot 25 siBaps 2016 1. "O GayulbHO-pEHTHHIOBOW CHUCTEME OLCHKM 3HAHMI
00yuarommxcst B (pefepaIbHOM IOCYAapCTBEHHOM aBTOHOMHOM 00pa30BaTeIbHOM YUPEKACHUH BBICIIET0 00pa3oBaHMUs

"nn

"Kazanckuii (IlpuBomxkckuil) dpenepanbHblii yauBepcurer"".

Permament Ne 0.1.1.67-06/91/13 ot 21 uronst 2013 1. "O mopsake pa3pabOTKH U BBIMYCKa YUeOHBIX M3JaHHUN B
denepanbHOM TOCYZApCTBEHHOM AaBTOHOMHOM OO0pa30BaTEeNbHOM YUPEXKIECHHUM BBICHIETO NPOQeCcCHOHATBHOTO

"nn

obpazosanus "Kazanckwuii (ITpuBomkckmii) GeaepanbHbiii yHHBEepcUTET"".

6. DoHJ OLIEHOYHBIX CpE€ACTB 110 JTUCHUILIUHE (MOI[yJ'IlO)

(I)OH,I[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHC (MOI[yJ'HO) BKJIFOYA€T OLCHOYHBIC MaTCpUaAJIbl, HAIIPABJIICHHBIC Ha
IIPOBEPKY OCBOCHUA KOMHeTCHHI/II\/’I, B TOM YHCJIC 3HaHPIﬁ, yMeHI/II‘/’I W HaBBIKOB. (I)OHZ[ OLCHOYHBIX CPCACTB BKJIHOYACT
OIICHOYHBIC CPEICTBA TCKYIIETO KOHTPOJISI U OHCHOYHBIC CPEACTBA HpOMC)KyTO‘IHOfI aTTCCTalluu.

B doHIe OLEHOYHBIX CPEACTB COACPIKUTCS CIIEAYIOIIast HHOPMALIUS:

- COOTBETCTBUE KOMIIETEHIIMH IIaHUPYEMBIM Pe3yJibTaTaM 00y4eHHs 110 TUCHUILIHHE (MOAYJIIO);
- KPUTEPUH OLCHUBAaHUS CHOPMUPOBAHHOCTH KOMIICTCHII;

- MexaHu3M (OPMHUPOBAHUS OLEHKHU 110 TUCLUIIHHE (MOIYIIIO);

- OMUCAHUE TOPS/IKA IPUMEHEHHS U TPOLIEAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPECTBA;
- KPUTEPUH OLICHUBAHUS JUTS KaXKJIOr0 OLEHOYHOTO CPE/ICTBA;

- COJiep>KaHUe OIEHOYHBIX CpPENCTB, BKIIOYas TpeOOBaHUs, TpPEIbABISEMble K JEHCTBUSAM OOydaromuxcs,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJJaHusl Pa3IuYHbIX THUIIOB.

®oH/I OIIEHOYHBIX CPEJCTB MO MUCHUIUINHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDTHHEL (MOIYIIIO).

7. IlepeyeHb OCHOBHOIl M JONOJHHMTEIbHOH Y4YeOHOW JMTepaTypbl, Heo0XOAUMOI A OCBOCHHUS
JMCUMILTUHBI (MOIYJIA)

OcBoeHUE AHMCHUILTUHEI (MOAYJISI) MpEroiaraeT u3ydeHue ydeOHOW nuTeparypsl. Jlureparypa MoOXeT OBITh
JIOCTYITHA 00YYAIOMIMMCS B OJTHOM U3 JIBYX BapHaHTOB (JINOO B 00OUX U3 HUX):

- B DJIGKTPOHHOM BHJIE - 4Yepe3 JJIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBl Ha OCHOBaHWHW 3aKIIOYeHHBIX KDY
JIOTOBOPOB € IPaBO00OIIaIaTEeNISIMHU;

- B meyaTHOM Buae - B Hayunoii Ombnmoreke EmaGyxckoro mHCcTHTyTa KDY, OOyuaromiyecss moaydaroT
y4eOHyI0 TUTepaTypy Ha aDOHEMEHTE 10 YUTATeIbCKUM OnjIeTaM B COOTBETCTBUU C MpaBWIaMU TIOJIh30BaHUs HayuHoi
O6uOIMOTEKOI.

DJeKTpOHHBIE M3JJaHMUS IOCTYIHBI JUCTaHIMOHHO U3 JII000H TOYKH MPH BBEJICHNUH 00yYalOMIMMCs CBOETO JIOTHHA
U mapoys OT JIMYHOTO KaOuHeTa B cucreMe "DNeKTPOHHbIH yHHBepcuteT". IIpu MCIONIb30BaHNM NEYAaTHBIX HM3aHUH
O6nbnmoTeuHbli (POHA MOJDKEH OBITh YKOMIIEKTOBAaH MMM M3 pacdyera He MeHee 0,25 sk3eMIunipa Ha KakKZoro
00y4aroLIerocst U3 Yucia JINL, 0OJJHOBPEMEHHO OCBAUBAIOIIUX JAAHHYIO AUCLHUIUINHY.

[lepedennr yueOHOM JUTEpaTYpbl, HEOOXOAMMOHM JUIi OCBOEHHS JUCUMIUIMHBI (MOXIYJs), HAXOIUTCS B



[Ipunoxkennu 2 k paboueit mporpamMmMe TUCIHILTAHBL. OH MMOAJISKUT OOHOBJICHHUIO ITPH U3MEHEHHUH YCIIOBUN JJOTOBOPOB
K®Y c¢ mpaBoobiagarenssMyd SJIEKTPOHHBIX HM3JAaHUA W TIPH W3MEHEHWW KoMIUiekToBaHUS (oHaoB HayuHoii
6ubnmotexu Enabyxckoro nncturyra KOY.

8. Ilepeuens pecypcoB MHGPOPMALHOHHO-TEIEKOMMYHUKANIMOHHOM ceTH "HMHTepHeT', HEOOXOAMMBIX JJIs1
OCBOEHMSI TUCUUIIHHBI (MOIYJIsT)

1. O6pa3oBarenbHbIC TUIATHOPMBI B KYPCHI

Coursera Python for Data Science

Kypc o ocHoBam Python u aHanu3y qaHHBIX ¢ ucnojb3oBanueM oubanorexk (NumPy, Pandas). Applied Data
Science with Python

Yray6néHHoe u3ydeHne BU3yalu3aluu JaHHBIX U MAIIMHHOTO O0YyYCHHUS.
Stepik UnrtepaktuBHbId Kypc mo Python

BecrumaTHbIi Kypc ¢ 3agadaMu 71 OTpaOOTKH 0a30BOTO CHHTAKCHCA. AJITOPUTMBI U CTPYKTYPBI TaHHBIX
[pakTtrkyMm 1o anropur™am (copTrpoBka, mouck, OOIT).

Kaggle Kaggle Learn

Munn-kypcs! o Python, MammaHOMY 00ydeHHIO 1 BH3YyaIn3annuu NaHHBIX. COPEeBHOBAHUS U JIATACETHI
OTKpBITHIE JaHHBIC AJIS aHAJIH3a U PEIIeHUs pealbHbIX 3a1ad.

2. NokyMeHTarms 1 ONOIHOTEKN

OdurnanpHas qokymentaist Python Python.org

CrnpaBOYHUK 110 CHHTAKCHCY W CTaHJaPTHBIM OUOIHOTEKaM.

NumPy NumPy Documentation

Taiiapr o paboTe ¢ MacCHBaAMH M MATEMATHICCKUMU OTICPAITUSIMHU.
Matplotlib Matplotlib Tutorials

[Tpumeps! moctpoenus rpaguKoB ¥ aHUMALUH.

SymPy SymPy Live

OmnnaiiH-cpena Al CUMBOJIbHBIX BBIYUCICHUM.

3. lHTEpaKTUBHBIC Cpeabl pa3padoTKU

Jupyter Notebook Jupyter.org

[Tmardopma st co3maHwst HHTEPAKTUBHBIX OJIOKHOTOB C KOJIOM M BU3YallH3aIlieH.
Google Colab Colab.research.google.com

BecrutatHast obauHast cpena uis pabotsl ¢ Python u Jupyter.

4. MaremaTH4eCKHe HHCTPYMEHTHI

GeoGebra GeoGebra.org

WHCTpyMEHT A7l BU3yIIU3aliK TeOMETPHH, alreOphl U aHaIH3a.
SageMath SageMath.org

OTkperThiif aHamor Mathematica/MAPLE nist cCHMBOJTBHBIX BBIYHCIICHUM.
5. CucteMbl KOHTPOIIS BEpCHIA

GitHub GitHub.com

XOCTHHT 1151 IPOEKTOB, MIPUMEPHI YICOHBIX PEITO3UTOPHUEB.

GitLab GitLab.com

AJBTepHATHBHAS TUTATGOPMa I COBMECTHOU pabOTHI HAJ KOJOM.

6. Ilenarornueckue pecypcsl

Edutopia Edutopia.org

CraTbH U KeHCHI 110 HHTETPAIIUH TEXHOJIOTHI B 00y4YeHHE.

TeachPython TeachPython.tech

T'oToBBIC ypOKHM M MPOEKTHI AJis ipenoaaBanus Python mkoapHIKaM.
Stack Overflow StackOverflow.com

DopyM [T pemIeHAsT TEXHHYECKUX BOIIPOCOB IO MIPOTPAMMHPOBAHUIO.

7. JlonONHUTETbHBIC HHCTPYMEHTBI

Trinket Trinket.io

Co3naHue 1 myOIIMKaIsl HHTCPAKTUBHEBIX 3a1anuii Ha Python.

Replit Replit.com

OnnaifH-pe1akTop Koja ¢ MoAAEPKKONH COBMECTHOUM paboThI.

9. Meroauyeckue yKazaHus AJ1s1 00y4al0mmXcsi 0 OCBOEHUIO TUCHUITUHBI (MOAYJIsT)

Buna padort MeToauyecKue peKoMeHaaluu

JICKIIUH CJ'IG,Z[yeT BC€CTH KOHCIICKT JICKIIMU U O3HAKOMMUTLECH C HHTepaTypOﬁ peKOMGHHyeMOﬁ
JJIA IPOYTCHMUS. Ecnm Bo3HMKaIOT TPYAHOCTH B IIOHUMAaHUH JICKIIMOHHOTO MaTepuaia
CJIenyer O6paTI/ITLCH K IIpenoaaBaTeIto, KOTOpHﬁ YUTACT JICKIMH. I[J'ISI ycneuHoro
YCBOCHUS JICKUMOHHOT'O MaTcpuajia, H€O6XOHI/IMO l'[pOpa6aTLIBaTB MaTtepual,
MMpOBOAUTH HO,Z[pO6HBII71 BBIBO/ (1)OpMyJ'I, B TOM CJiy4ae, €CJI1 3TO HE OBLIO CACJIaHO Ha
npenoaaBaTeyieM Ha JICKIUH.



https://www.coursera.org/specializations/python
https://www.coursera.org/specializations/data-science-python
https://www.coursera.org/specializations/data-science-python
https://stepik.org/course/67/promo
https://stepik.org/course/1547/syllabus
https://www.kaggle.com/learn
https://www.kaggle.com/datasets
https://docs.python.org/3/
https://numpy.org/doc/
https://matplotlib.org/stable/tutorials/index
https://live.sympy.org/
https://jupyter.org/
https://colab.research.google.com/
https://www.geogebra.org/
https://www.sagemath.org/
https://github.com/
https://about.gitlab.com/
https://www.edutopia.org/
https://teachpython.tech/
https://stackoverflow.com/
https://trinket.io/?_gl=1*onw4h8*_gcl_au*MTI2NDI4Mjc3Mi4xNzQ1NzAxMzkxLjE5MTcwMTg2MDMuMTc0NzM5OTUxMS4xNzQ3Mzk5NTEw
https://replit.com/

nabopaTopHble paboThI Jlyst yCrieImHoro BBINOJHEHUS J1a0OpaTOpHBIX paboT TpeOyercst W3y4uTh MaTepHal
nekuuit. IlpuctymaTh K BBINOJHEHHIO J1aOOpaTOpHOl pabOTBl MOXHO IOCHE
NPEeIBAPUTEILHOIO IPOYTCHHUS TEOPETHYSCKOrO MaTepuajia. BhImosiHeHHWe ciexyer
IPOBOJNUTH  PYKOBOICTBYSCH  IIOPSIIKOM  Pa0OTHL.  YCIICNIHOE  BBINIOJHEHUE
nmabopaTOpHOH pabOTHI 03HAYAET, YTO CTYICHT BHITIONHMI OCHOBHYIO paboTy, a Takxke
OTBETHJI Ha BOIPOCHI WJIM BHITIOJHUII AOTIOJIHUTEIIBHEIC 3aJaHHS.

CaMOoCTOsI- Heo06xomuMo BBIMONHATH 3aJaHUs 1O KypCy, KOTOpPHIC JaHbI IEAaroroM JJis
TenbHas pabora CaMOCTOSITEIbHOTO BBIMOMHEHHsI. JIJIsl YCIEIIHOTO BBIMOJHEHUSI CaMOCTOSTEIbHON
paboThl, CTYIEHT JOJDKEH O3HAKOMHTHLCS C juTeparypoil. [lpu pabote ¢ TepMHUHAME
HEOOXO0AMMO O0pam@arscsi K CIoBapsM, B TOM YHCIE JOCTyNHbIM B HWHTepHeTe,
HampuMep, Ha caiite http://dic.academic.ru.

TECTUPOBAHUE B TecToBBIX 3amaHuAX MpaBUIbHBIA OTBET TOJbKO oAMH. Ecim Bam kaxertcs, 4ro
MIPaBUJIBHBIX OTBETOB OOJIBINIE, BEIOMpaTe TOT, KOTOPHIH, Ha Bam B3rman, Hanboiee
NpaBWIBHBIA. J[Js1  yCHENIHOTO  TMPOXOXIEHHWS  TECTUPOBAHHA  HEOOXOIHUMO
BHUMATEIHHO O3HAKOMHTHCS C MaTepHalaMH H3JIO0KEHHBIMH B JIEKIIUH, a TarkKe
BBITIOJTHUTh BCE 3aaHHUs ISt CaMOCTOSTEIbHOM paboTsEL.

IIMCbMCHHAsA pa60Ta O6y‘IaIOH.[I/IeC$I MOJy4YaroT 3aAaHUC IO OCBCLICHUIO OHpeﬂeHéHHBIX TCOPCTUICCKUX
BOIPOCOB  WJIM PCHICHUIO 3a1ad. PaGora BBINOIHSACTCS NHCHBMEHHO U craéres
npenoaaBaTeIto. O]_ICHI/IBaIOTCiI BJIaACHHUC MaTepruaioM Io TEMC pa6OTI>I,
AHAJITUTHYCCKHEC CHOCO6HOCTI/I, BJIaaCHUC METOJaMH, YMCHUA n HaBBIKH,
HCO6XO)Z[I/IMLIC TSI BBITIOJTHEHUS 3aJaHUM.

3a4eT [Tpr moAroTOBKE K 3a4eTy (IK3aMeHy) HE0OXOUMO IIPOCMOTPETh POrpaMMy Kypca, ¢
LeTIbI0 BBISIBIICHHS] HanOojee NPOOJIEMHBIX TEM, BOIPOCOB, KOTOPBIE MOTYT BBI3BAThH
TPYOHOCTH TPH IOATOTOBKE K 3a4eTy (dKk3aMmeHy). IIpo pemiath TecTOBBIE 3aJaHuS,
Npe/IoKeHHbIe B y4eOHO-MeToAn4eckoM Komiuiekce. [Ipu satom mnst addexrrBHOrO
3aKpervieHuss MHPOpPMaluK MepBbId pa3 0e3 UCIOJIb30BaHMs yueOHBIX MaTEepHAJIOB,
BTOPOH pa3 C UX UCIIOIb30BAHHEM.

10. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTMil, UCIOJIbL3YyeMbIX NPH OCYLIECTBJIEHUH 00pPa30BaTeIbHOIO
npouecca Mo JMCUMIIMHE (MOAYJII0), BKJIWOYasA NepedeHb NMPOrpaMMHOro odecrnieyeHusi 1 MHGpOPMANMOHHBIX
CIIPABOYHBIX cHcTeM (IPU HEOOX0AMMOCTH)

OcBoenne aucumiumHbl "lIporpaMMupoBaHue” mpennonaraeT HCIOIb30BAHHE CIEAYIOIIEr0 HPOrpaMMHOTO
obecrieuennst 1 HGOPMAMOHHO-CIIPABOYHBIX CUCTEM:

Y4yebHo-MeTouYecKas JINTepaTypa Uil JaHHOW AUCIMIUIMHBI IMEETCSI B HAJIMYUH B JJICKTPOHHO-ONOIMOTeYHON
cucreme "ZNANIUM.COM", noctyn x koTopoi mpemocraBieH odydatrommmcs. Ob5C "ZNANIUM.COM" comepxut
MIPOM3BEACHUS] KPYITHEHIINX POCCHHCKUX YYEHBIX, PYKOBOJWTENICH TIOCYZAapCTBEHHBIX OPraHOB, MperojaBareseit
BEAYLIMX BY30B CTPaHbl, BHICOKOKBATU(QHIUPOBAHHBIX CHELUATNCTOB B pa3nuyHbIX cdepax OusHeca. Donp
OnbIMoTEeKN CHOPMHUPOBAH C YUETOM BCEX M3MEHEHHH 00pa3oBaTeIbHBIX CTAaHJAPTOB M BKIIOYAET yUeOHHKH, yIeOHbIE
mocobusi, yaeOHO-METOINUECKHe KOMIUIEKCHI, MOHOTpaduu, aBTopedepaTsl, JUCCepPTAIlUH, YHIUKIIONEANH, CIOBAapU U
CIIPaBOYHHUKH, 3aKOHOJATENbHO-HOPMATHUBHBIE IOKYMEHTHI, CIEUHAaNbHbIE INEePHOANYECKHE W3JaHWA W H3JaHHA,
BBIITyCKaeMble M3aTebcTBaMu By30B. B Hactosmee Bpemst O5C ZNANIUM.COM cooTBeTCTBYET BCeM TpeOOBaHUSAM
(denepanbHBIX TOCYIAPCTBEHHBIX O0pA30BATENbHBIX CTAaHAAPTOB BhIcHIero obpa3zoBanus (PI'OC BO) HoBoOro
MOKOJICHUS.

11. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM JJsl OCYLIEeCTBJIEHUsSI 00pPa30BaTeJIHLHOIO
npouecca no JMCUUILVINHE (MOAYJIIO)

OcBoenne aucnumauHbl "TIporpammupoBaHue" mpeAmnonaraeT HCHOIb30BaHUE CIEAYIONMETO MaTepHalbHO-
TEXHUYECKOTO 00eCTIeUeHNS:

VYuebnas ayauropust Ne 60 (423600, Pecrybnmuka Tatapceran, . Ena0yra, yn. Kazanckas, a. 89) mis npoBeneHus
3aHATHUH JICKIIMOHHOTO THIIA, 3aHATUI CEMHHAPCKOTO THIIA, TPYIIOBEIX ¥ WHIUBUAYAIBHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJIS ¥ IIPOMEXKYTOYHOH aTTECTAINH, IIOMEIICHHE JUII CaMOCTOATEIbHOH padoTsl. [ltomans 73,4 kB.M. KomrutekT
Mebenu (rmocagovHbx Mect) 29 mt. KoMrurekt Mebenn (ocaovHbIX MecT) st npernogaBates | mr. KomnbroTepHbIit
knacc: Kommetoteps! intel core i5 15 mr. Monutopsr ViewSonic 22d 15 wr. IIpoekrop EPSON EB-535W 1 .




WuaTtepaktuBHas nocka IQBoard DVT TNO82 1 mt. Tpubyna 1 mrt. Kormumuonep 1 mr. HacteHHBIE 1O KU 6 TIT.
IlIxa¢ aByxcTBOpUaThiii ¢ moskamu 1 mT. Beb-kamepa 1 mr. Boixon B IHTEpHET, BHYTPHBY30BCKasi KOMIIBIOTEpHAS
CeTh, JIOCTYI B 3JIEKTPOHHYIO HWH(POPMAIMOHHO-00pa3oBaTenbHyl0 cpeay. Habop y4eOHO-HATrTSIHBIX TMTOCOOMIA:
KOMILICKT MPE3CHTAINI B JIEKTPOHHOM (POpMATE MO MPEero1aBacMOi TUCIIMIUIMHE 3-5 MIT.

12. Cpe}ICTBa aJjanTanvm npenojgaBanus TUCHUIVIMHBI K HOTpeﬁHOCTHM oﬁyqamumxcn HHBAJIUJI0B U JINI{
C OrPAHNYCHHBIMHA BO3MOKHOCTSIMHU 310POBbA

IIpn HeoOXomuMmocTH B 00pa30BaTEIbHOM IIPOLECCE NPHUMEHSIOTCS CIEAYIOIIME METOAbl M TEXHOJIOTHH,
oOneryaronye BocnpusaTre HHGOpMaK 00yYarOIMMUCS MHBAINAAMH H JIMLIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSMH
30POBBSI:

- CO3/IaHME TEKCTOBOW BEpPCHH IIFOOOTO HETEKCTOBOTO KOHTEHTA [UII €r0 BO3MOXHOTO IIpeoOpa3oBaHUS B
aIbTepHATHBHBIEC (DOPMBI, YIOOHBIC IUIS PAa3IMYHBIX MTOJIE30BATEICH;

- CO37IaHUC KOHTEHTA, KOTOPBII MOXXHO NPEACTABUTh B PA3IUYHBIX BHJAX 0€3 MOTEPU JAHHBIX WIH CTPYKTYPHI,
MPEyCMOTPETh BO3MOXKHOCTh MACIITAOMPOBaHMS TEKCTAa W W300pakeHWU Oe3 MOTepH KavyecTBa, MPEAYCMOTPETh
JOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KIIaBHATYPHI;

- cO3/7aHHe BO3MOXKHOCTEH Uil OOydYaroIIMXCs BOCIIPHHMMATh OJHY M Ty e HH()OpMAaLHUIO M3 Pa3HBIX
HUCTOYHHKOB - HalpuMep, TaK, YTOObl JHMIA C HapyUICHWSIMH CIyXa MOIydaJd HHGOPMAaIHMIO BU3YyaJbHO, C
HapyIIEeHUSIMU 3pEHUS - ayTUAIIbHO;

- TNPUMEHEHHE IPOTPAMMHBIX CPEACTB, OOECHEYMBAIOMIMX BO3MOXKHOCTH OCBOCHHS HABBIKOB M yMEHHWH,
(opMHpPYyEMBIX IUCHUIUIMHOW, 3a CYET aJbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE BHPTyalbHBIX JlabopaTtopuil n
CUMYJISIIIMOHHBIX TEXHOJIOTHUI;

- IPUMEHEHHE AWMCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTWH I mepenadd HMH(OPMAlUM, OpraHH3aLUH
pa3nuuHBIX (OPM MHTEPAKTUBHOW KOHTAaKTHOW pabOTHI 00ydaromerocs ¢ MpernojaBaTelieM, B TOM 4KciIe BEOWHAPOB,
KOTOpBIE MOTYT OBITH MCIIOJIBb30BAHbI IS IIPOBEICHUS BUPTYaIbHBIX JIEKIHI C BO3MOXKHOCTBHIO B3aUMOJIEHCTBUS BCEX
YYaCTHHKOB MCTAHIMOHHOTO OOYYEeHUs, NPOBEACHHWS CEMHHAPOB, BBICTYIUICHHS C JOKJIaJaMH M  3aIlIUTHI
BBINIOJTHEHHBIX padoT, MPOBEJCHUS TPEHUHIOB, OPraHU3alMH KOJUIEKTHBHON paboThI;

- HNPUMCHCHHUC HOHUCTAHIHOHHBIX 06paSOBaTCJ’ILHHX TEXHOJIOTHI A OpraHU3alun q)OpM TEKYLICTO H
IPOMCIKYTOYHOI'O KOHTPOJIA,

- YBCIMYCHHUC TMPOAODKUTCIBHOCTH CAa4u O6y‘-IaIOHII/IMCSI HWHBaJIUAOM WJIMX JIMOOM C OT'paHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbsl ()OPM MPOMEKYTOYHOH aTTECTAI[X 10 OTHOILEHUIO K YCTaHOBJIEHHOH MPOI0JKUTEIBHOCTH
UX ClIauu:

- IPOJIOJKUTEIILHOCTH CAa4YH 3a4éTa WM SK3aMeHa, MPOBOJAUMOrO B IMMCbMEHHOH opme, - He Oosiee ueM Ha 90
MUHYT;

- MPOJIOJDKUTENBHOCTH MOJATOTOBKH O0YYAIOIIErocs K OTBETY Ha 3auéTe WM dK3aMeHe, IPOBOJUMOM B yCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- MPOJODKUTEIHHOCTH BBICTYIICHHSI OOYy4arolIerocsl MpH 3alliuTe KypcoBOW paboThl - He Oosiee ueM Ha 15
MMHYT.

IIporpamma cocraBieHa B cooTBercTBUH ¢ TpeboBaHmaMu ®I'OC BO u y4eOHBIM IIAHOM IO HATPABICHUIO
44.04.01 "[Tegarormueckoe oOpa3oBaHue" W MarucTepckoi mporpamMme Maremarudeckoe 0Opa3oBaHue.
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COOTBETCTBHUE YPOBHEW OCBOEHHW A KOMIETEHIIAU INIAHUPYEMBIM PE3YJIBTATAM OBYUEHMSI

Kon u HaumeHoBaHue HNuauxaTopsl I[Inanupyemble pe3yJbTaThl 00y4eHHs, 1€TATH3HPOBAHHBIE N0 YPOBHIM OuneHovHbIE CPEICTBA
KOMIIeTeHI[UH JOOCTHKEHUS OCBOEHUS KOMIIeTeHINHU
KOMIeTeHIui BasoBbiii IpoaBuHy THI Beicokmii
IK-1. Crocoben | I1K-1.1 3uate | 3HATH TUTIOBEIE | 3HaTh  COBpPEMCEHHBIC | 3HATh MHHOBAIMOHHEIE | TecTHpoBaHHUe, MUCEMEHHas padoTa, 3a4eT
CaMOCTOSITEIFHO H B | TEXHOJOTHH TEXHOJIOTUM  W3YYCHUS | TEXHOJIOTHH W3yUCHHS | TEXHOJOTHH W3YYCHUS
KOMaH e OCBauWBaTh | M3ydeHUs HUQPOBBIX | HU(POBBIX 1 QpoBBIX IUPPOBBIX
(poBbIE HHCTPYMEHTHI | HHCTPYMEHTOB Ha | UHCTPYMEHTOB Ha | UHCTPYMEHTOB Ha | UHCTPYMEHTOB Ha
Ha annapaTHOM U | anmapaTHOM U | anmapaTtHoM U | anmapaTHOM U | anmapaTHOM u
NPOTPaMMHOM YPOBHSX MPOrpaMMHOM NPOTPaMMHOM  YPOBHSIX | IPOrPaMMHOM YPOBHSIX | MPOrPaMMHOM YPOBHSIX
YPOBHSIX CaMOCTOATENIbHO W B | CAMOCTOSITEJIBHO W B | CAMOCTOSTEIbHO U B
CaMOCTOSTENIbHO M B | KOMaHJe IO 3aJaHHOMY | KOMaH7e 1O | KOMaHje
KOMaH1e ANTOPUTMY 3aJaHHOMY QJITOPUTMY
[K-1.2 YMmers | YMETh OcBauBaTh B | YMmeTh OCBauBaTh | YMeETh ocBanBaTh | TecTHpoBaHHUE, MHUCEMEHHas paboTa, 3a4eT
OCBaMBaTh KOMaHJe [0 33JJaHHOMY | CAMOCTOATENIFHO W B | CAMOCTOSTEIPHO M B
CaAMOCTOSATENIFHO W B | QITOPHTMY TUTIOBEIC | KOMaH/E Mo | KoMaHe
KoMaHIe UU(QPOBEIC | MUPPOBBIE MHCTPYMEHTH | 3aJaHHOMY alTOPUTMY | MHHOBAIIHOHHEIC
HHCTPYMEHTHI Ha | Ha anmapaTHOM U | COBpeMEHHBIE Iu(ppOBBIC
anmapaTHOM U | IpOTPaMMHOM YPOBHSX ou(ppOBBIE WHCTPYMEHTHI Ha
MPOrpaMMHOM UHCTPYMEHTBI Ha | anmapaTHOM u
YPOBHSIX anmnapaTHOM U | IPOrpaMMHOM YPOBHSX
HPOrPaMMHOM YPOBHSIX
IK-1.3 Bnagetrs | Bnanets ciocoOHOCTRIO | Bmameth Bnanets TectupoBanue, nucbMeHHas paboTa, 3a4eT
CIOCOOHOCTBIO OCBaWBaTh B KOMaHJIE 110 | CIIOCOOHOCTBIO CIIOCOOHOCTBIO
OCBauBaTh 3aJ]aHHOMY aJITOPUTMY OCBaMBaTh OCBaMBaTh
CaMOCTOSATENILBHO M B | THIOBBIE IU(POBHIC CaMOCTOSTENILHO U B CaMOCTOSTENHLHO U B
KOMaH/ie UU(POBbIE | HHCTPYMEHTHI HA KOMaH/Ie 110 KOMaHie IH(POBbHIE
HHCTPYMEHTEI HA | amnmapaTtHoM U 3aJ]aHHOMY aJITOPUTMY | MHCTPYMEHTHI Ha
anmapaTHOM U | IPOrpaMMHOM yPOBHSX ugpoBsie anmapaTHOM H
MIPOrpaMMHOM WHCTPYMEHTHI Ha MIPOrPaMMHOM YPOBHSAX
YPOBHSIX anmnapaTHOM M
[IPOrPaMMHOM YPOBHSIX
TTK-3. Crmocoben | ITK-3.1 3HaTh | 3HATH THIOBBIE CIIOCOOBI | 3HATH COBPEMEHHBIE 3HaTh MHHOBAIMOHHbEIE | TecTupoBaHue, MUCbMEHHAs paboTa, 3aUeT
pean30BEIBATh crocoOBl peanu3aliy | peaan3annn CTIOCOOBI peann3anuu CIOCOOBI peann3anuu
obpa3oBaTeNbHbIC 00pazoBaTeIbHBIX 00pa3oBaTebHBIX 00pa3oBaTeNbHBIX 00pa3oBaTeNbHBIX
TIPOTPaMMBEI o | mporpamm [0 | TPOTpPaMM MO y4eOHBIM MIPOTPaMM I10 y9eOHBIM | IPOTPAMM O y4EOHBIM
y49eOHBIM TpeAMeTaM B | YUeOHBIM NpenMeTaM | MpeaMeTaM B mpeaMeTaM B mpeaMeTaM B
COOTBETCTBUH C | B COOTBETCTBUM C | COOTBETCTBHH C COOTBETCTBHU C COOTBETCTBHH C
TpeOOBaHUSIMH TpeOOBaHUAMU TpeOOBaHUSIMHU TpeOOBaHUSIMHU TpeOOBaHUSIMH
00pa3oBaTeIbHBIX 00pazoBaTeIbHBIX 00pa3oBaTeIbHBIX 00pa3oBaTeNIbHBIX 00pa3oBaTeIbHBIX
CTaH/IapTOB c | cranmaproB ¢ | craHnapToB ¢ CTaH/IapTOB C CTaH/IapTOB U C Y4ETOM
UCIIOJIb30BaHHEM UCIIOJIb30BAHHEM UCIIOJIb30BaHHEM HCIIOJIb30BAHHEM ocobeHHocTe!




CaMbIX COBPCMCHHBIX
MCTOOUK U TEXHOJIOTHH

CaMBIX COBPEMEHHBIX | 0a30BBIX METOAUK U COBPEMCHHBIX METOJIUK | 00pa30BaTEIbHOM
METOIUK U | TEXHOJOTHU 1 0a30BBIX TEXHOJIOTHI | CpPEIbI C
TEXHOJIOTHH HCTIOJb30BaHUCM
CaMbIX COBPEMCHHBIX
METOJIMK M TeXHOJOTHIA
IK-3.2 Ymeth YMeTh peann30BhIBaTh YMeTh peanan30BbIBaTh | YMETh pealn30BbIBaTh | TecTHpoBaHUE, MUCEMEHHas paboTa, 3aueT
peaNn30BHIBAThH o0Opa3oBaTeNbHbIC o0Opa3oBaTeNbHbIC o0pa3oBaTeNbHbIC
o0pazoBarebHbIC MPOTPAaMMBI [0 YYEOHBIM | TPOrPaMMbI IO MIPOTPaMMBI 110

MIPOTPaMMEI IO
Y4eOHBIM MpeaMeTaM
B COOTBETCTBHUH C
TpeOOBaHUAMU
00pa30BaTEIbHBIX
CTaHJIAPTOB C
HCTIOJIb30BaHUEM
CaMbIX COBPEMEHHBIX
METOJIUK U
TEXHOJIOTUH

mpeaMeTaM B
COOTBETCTBUH C
TpeOOBaHUAMHU
00pazoBaTeNbHBIX
CTaHJAPTOB C
HCIIOJIb30BaHUEM
06a30BBIX METOJUK U
TEXHOJIOTU I

Y4eOHBIM MpeaAMETaM B
COOTBETCTBHU C
TpeOOBAHUAMHU
00pa3oBaTeIbHBIX
CTaHIapTOB C
HCIIOIb30BaHUECM
COBPEMCHHBIX METOANK
1 0a30BBIX TEXHOJOTHUI

y4eOHBIM ITpeIMeTaM B
COOTBETCTBHU C
TpeOOBaHUAMU
00pa3oBaTeIbHBIX
CTaHIApTOB U C YYCTOM
0COOEHHOCTEH
00pa3zoBaTenbHON
cpebl ¢
UCIIOJIb30BaHHEM
CaMbIX COBPEMEHHBIX
METOJUK U TEXHOJIOTHI

TIK-3.3 Bnagetb
CIIOCOOHOCTBIO
peann30BBIBATh
00pa3oBaTenbHbIE
MIPOTrPaMMBI 10
y4eOHBIM IIpeaMeTamM
B COOTBETCTBUU C
TpeOOBaHUAMU
00pa30BaTeIbHBIX
CTaHIapTOB C
HCIIOIb30BaAHHEM
CaMBIX COBPEMEHHBIX
METOUK U
TEXHOJIOTUH

Bnagets crtocoOHOCTEIO
pearu30BEIBATH
o0Opa3oBaTenbHBIC
MIPOTPAMMEI 110 YICOHBIM
npeaMeram B
COOTBETCTBUHU C
TpeOOBaHUSIMU
o0pa3oBaTeNbHBIX
CTaH/IapTOB C
HCTIOJIb30BaHUEM
0a30BBIX METOJIUK U
TEXHOJIOT Uil

Bianets
CIOCOOHOCTBIO
pearn30BHIBATh
o0pa3oBaTeIbHEIC
POTPaMMBI 110
y4eOHBIM MpeaMeTaM B
COOTBETCTBHUH C
TpeOoBaHUSIMU
00pa3oBaTeNbHBIX
CTaHIapTOB C
HCTIOJIb30BaHUECM
COBPEMEHHBIX METOJTUK
1 0a30BBIX TEXHOJOTHIA

Binanets
CIIOCOOHOCTBIO
pearn30BBIBATh
o0pa3oBaTeIbHEIC
POTPaMMBI 10
y4eOHBIM IIpeMeTaM B
COOTBETCTBUU C
TpeGoBaHUSIMU
00pa3oBaTeNbHBIX
CTaHIAPTOB U C YUETOM
oco0eHHOCTEH
o0pa3zoBaTebHON
Cperpl ¢
HCIIOJIb30BaHHEM
CaMBIX COBPEMEHHBIX
METOJIMK ¥ TEXHOJIOTHI

TeCTHpOBaHI/IG, MU CbMCHHAas pa60Ta, 3a4€T




OLHEHOYHBIE CPENCTBA W NHBIE MATEPHAJIbI, HEOBXOJUMBIE JIJIS1 IIPOBEPKU
3HAHUU, YMEHHNH, HABBIKOB U1 (UJIN) OTIbITA AEATEJIbHOCTH,
XAPAKTEPU3VIOINUX OTAIIbI @POPMHWPOBAHU A KOMIIETEHLIA

Pacnipenenenue 6aminoB 3a GOpMbI TEKYIIET0 KOHTPOJIS:
Cemectp 1

Tectuposanue (ITK-2.1; T1IK-2.2; I1K-2.3)-25
[Tucemennas padora (ITK-2.1; T1K-2.2; [1K-2.3) - 25
Hroro 25+25=50 6annos

3auer — 50 6amioB.

s 3auéra:

56 6amnoB u 6oee - "3auTeHO".

55 OaytoB U MeHee - ""He 3a4TeHo".

|. TEKYIIIUI KOHTPOJIb

1. TectrupoBanue (1 cemectp)
25 TeCcTOBBIX 3afaHMi. 3a KaKIbld MpaBWIBHBIA OTBET Haumcisiercs 1 Oamr. Wroro 3a
TECTUPOBAHUE CTYJIEHT MOKET 3apaboTath A0 25 GayljIoB.

1. Kak B peryssipHbIX BRIPRKEHHSX IPOBEPHUTH COOTBETCTBUE CTPOKH "String™ perysspHoMy Beipaskenuto "pattern™?
A. orderby

B. match (pattern, string)

C. find

D. listen

2. Uro HameyaTaeT NaHHBIN KOJ?

import re

string = 'This is a simple test message for test'
found = re.findall(r'test', string)
print(found)

[‘test’, ‘test’]
BEpHET OIIHOKY
test
‘test’

Cow>

Yro BeiBesieT komanmaa print('Hello world!’)
Hello world

'Hello world!"

Hello world!

Hello

Dompw

Yro ucnoap3yercs is peodpasoBanus K Ty int ?
integer

int (Uro npeobpaszyem)

char()

[aTo mpeobpazyem]

oowp

5. Yro o3Hagaet omnepatop // ?
paszenuTsh JiBa pasa
BO3BpAIL[AET OCTATOK OT JICJICHUS
HE JICIIUTh
LEIIOYUCIICHHOE JICIICHUE

COow>

6. nepemeHHsle name u Name - 370 ...
pa3Hble IepeEMEHHEIE
Name - He nepemeHHas
name - He nepeMeHHas

Ow>



D. OAWHAKOBBIC TICPEMECHHBIC

7. Yto BBIBELET KO
my_list=[1,2,3,4,'abc','s',333]
print(my_list[-1])

A. MOCJEIHUI DIIEMEHT CITUCKA
B TIEPBEIHA AIIEMEHT CIHICKa

C. S

D 555

8. Kaxas KOHCTpYKIHS OTKpBIBaeT (aiii?
A open(path, 'r*, encoding="UTF-8")
B. read(path, 'r', encoding="UTF-8")
C file(path, 'r', encoding="UTF-8")

9. dBnsercs v BeIPaXKEHHE POU3BOIIBHAS CTPOKa® CTPOKOH?
A. na
B. HET
C BBIPQ)KCHHUE IS YCIOBUS
10. Yro Takoe aTpuOyT?
3TO HepeMeHHas Kiacca

9TO YHnCJIO KJIaCCOB
3TO Kjacc

o>

11. I'ne B pyHKINY 3a7aHO 3HAYCHHUE 110 YMOTYAHHIO?
def welcome(name="Uukoruuro")
def  (Mukorauro)
def  (name, MuKOrHHUTO)
def  welcome(name:"Wukorauro")

SOow>

12. Kax 000HTH BCIO ITOCIJIEAOBATEIBLHOCTE?
¢ nomouisro While
¢ nomotsro for in
¢ nomousio foreach

o>

13. KakuM KJIH04EBBIM CIIOBOM 0003HAYAIOT (HyHKIIHIO?
¢ momMopio uHCTpyKiuu def
C MOMOIIIBI0 HHCTPYKIWMH T
C MOMOIIIBI0 HHCTPYKIMH func
¢ momoIiio uHeTpykimu function

COow>

14. Yro caenaer import math?
MOJIKITIOYaeT Mo Ty b math
MHUIHAATH3HPYET POTPaMMy
Huuero ve genaet

Ow>

15. Kak momy4uTs 3JIeMEeHT U3 criucka?
A C TIOMOIIBIO METO/1A .get()
B. 10 UHIEKCY
C 10 KJIFOUY

16. Yro Ttakoe MOIyIH?
A. (hyHKIIMOHATFHO 3aKOHYCHHBIH ()parMeHT IpOorpaMMBbl, 0OPMIICHHBIH B BHJIE OTIEIBHOTO (baiina ¢ MCXOTHBIM
KOJIOM HJIM TOMMEHOBAaHHOW HENPEPBIBHOW €€ YacTH, MpeTHA3HAYCHHBIH [T UCTIONB30BaHUs B PYTUX MPOTpaMMax
B. oTaenpHast QyHKIHS
C. KyCOK KoJia

17. Yro Taxoe tun ga"Heix dict?
LIEJIOE YHCIIO0
CTpOKa
CJIOBaph
MaccuB

Cow>



18. SIBnsercs nn GyHKUMEH:

def summ(x, y):

oW

COow>

Z=X+ty

return z
B python wer dyHkImit
HET
na

19. Yro Takoe xiacc?
9TO MOJIb30BATENbCKHUI TUII, COCTOSIIMI U3 METOJIOB M aTPUOYTOB

9TO CIIUCOK C aTpubyTaMu
9TO MacCUB C aTpubyTaMu
B python net KJIaccoB

20. Yt0 BBINOJHUT JAHHBINA KOJI:

import random
Ist=]
for a in range(10):

Ist.append(random.randint(-10,10))

print (lIst)

A. Crenepupyert crimcok u3 10 cmy4yaifHeIX dncen B nuamna3one ot -10 go 10

B. Co3macT mycToi CTPOKOBBIN MAaCCUB M HHUIIMATIU3UPYET €ro

C. Bephet ommbky

D. Crenepupyert cnucok u3 10 ciryyaiiHbIX yncen B quana3oHe ot -10 1o 9
21. Yro menaet meto[ cioBapst popitem() ?

A. BO3BpalllacT MEPBHI JIEMEHT CIIOBaps

B. BbIBOAWT ciTyuyaiHBIN 3JIEMEHT CIOBaps

C. ymanser 31eMEHT M BO3BpalIaeT napy (K04, 3HaUCHHUE)

D. BbIBoaMT Bech ClIOBaph
22. Yro Ttakoe KopTex?

A MacCHB CIIHCKOB

B. HEU3MEHSEMBIN CIIUCOK

C. M3MEHIEMbII CITUCOK
23. UYro takoe moaumophuzm?

A noIUMOP(dU3M - 3aKITI0YAETCS B TOM, YTO B Pa3HbIX 00BEKTaX OZHA U Ta K€ ONEPALMsi MOXKET BBITIOJIHSIThH

pasznuuHbie QYHKIUH

B. pa30uBKa MpoOrpaMMbl Ha OT/EIIbHBIE (PANIIBI C KJIacCaMH

C. CHEUAIbHBIN KJIacC, KOTOPBIH HCITOIB3YETCS I TECTHPOBAHMS

D. crienraibHas QyHKIUS, O3HAYAIOIas Kakrue (PyHKINH BBIITOJIHATD HEIb3S
24. Yto MBI y3HAaEM C TIOMOIIIO JAHHOTO Koza?

import os

print(‘os.name=",0s.name)

A BBIBEJIET Ha 9KPaH MPHBETCTBHE

B. paspelieHue AUCIIes

C. BEPCHIO OTIEPAMOHHON CHCTEMBI

D. Ha3BaHUE (THIT) ONEPAIIIOHHON CHCTEMBI, TJI€ BBIIOTHIETCS TaHHBIN KOJ
25. Korpna sBeinonnsercs nuki while?

A €CJIM BBIpaXXCHHE B yCIOBUH LHKJIa UCTUHHO(TTUE), To BhImoJHseTcst «BIoK Koa» HaMCaHHBIN B LIUKIIE

B. BCeraa

C. 3TO HE IIUKII

D. KOI'JIa HAaITKCaHo BeIpaxkeHue if mepen ukiIoM

2. IIucsMenHas padora (1 cemectp)

Komuuecto 6amnos mo bPC 3a sty dhopmy kouTposs (u3 50): 25

OOyuJaromiuecst MOMy4YaroT 33JaHUE TI0 OCBEICHHUIO OMPEIeIEHHBIX TEOPETHUECKUX BOIIPOCOB WIIH
pemieHuio 3agad. PaboTa BBINOJHSETCS MUCBMEHHO M cAaéTcs mpenojaBarento. OIEHHUBAIOTCS



BJIaICHUC MATCpHAIIOM IIO0 TEMC pa6OTBI, AHAJIMTUYCCKUC CHOCO6HOCTI/I, BJIaJACHHUEC METOJaMH,
YMCHUS U HABbBIKH, HGOGXOI[I/IMLIC JIJISI BBIIIOJIHEHMS 3aIaHUI.

[TucemenHas padora
1. Hanmmmte mporpaMMy IOMCKa BCEX JABY3HAYHBIX YMCENl, B KOTOPBIX €CTh UG pa N WM CaMO YUCIIO JIEITUTCS
Ha n.
2. Hanwumure nmporpaMmy BO3BCACHUA HATYPAJIbHOTO YUCJIa B KBaJApaT, UCIIOJIb3YA CIICAYIOUIYIO
3aKOHOMCEPHOCTD!
12=1
22=1+3
32=1+3+5
42=1+3+5+7

n*=1+3+5+7+9+..+2n-1

3. HanmummTe mporpaMMy orpeesieHis KOJIMYeCTBa TPEX3HAYHbIX HATypalbHBIX YHCEll, cyMMa IU(p KOTOPBIX
paBHa 3aJaHHOMY YHCIY N.

4. Hannmmte nporpamMMy BBIYUCIIEHHS CYMMBI KyOOB uncel oT 25 10 55.

5. Hanmmmre nporpaMMmy NOMCKa CPEAH JBY3HAYHBIX YUCE TAKUX, CyMMa KBaJpaToB HU(P KOTOPBIX IEIUTCS
Ha 13.

6. Hanummre mporpaMMy MOHCKa ABY3HAUHBIX YHCEJ, YAOBJIETBOPSIOIIMX CIEIYIOLIEMY YCJIOBHIO: €CIIU K
cyMMe IU(P TaKOTO YuClia MPUOABUTH KBAAPAT 3TOM CYMMBI, TO MOJIYYUTCSI CAMO 3TO YUCIIO.

7. Hanumure mporpamMmy IMOWCKa TPEX3HAUHBIX YUCEN, KBaApaT KOTOPHIX OKAHYMBAETCS TpeMsl Lu(pami,
COCTABJISIOIIMMH HCXOIHOE YUCIIO.

8. Hamumure mporpaMMy MoucKa 4eThIPpEX3HAYHOT 0 4Kciia, KOTopoe MpH AeneHuy Ha 133 nmaet B octatke 125,
a ipu nenennn Ha 134 maet B octaTtke 111.

9. Hanuiute nporpaMMy IOUCKA CyMMBbI IOJIO>KUTEIBHBIX HEUETHBIX ynced, MeHbIux 100.

10. Hanumwure nporpaMMmy HaXxOXICHHS CYMMBI LIENBIX TOJIOKUTEIBHBIX YUCEN M3 MPOMEXKYTKa OT a Jo b,
KpaTHBIX 4 (3HaYCHUS IEPEMEHHBIX a U b BBOJATCS C KIIAaBUATYPHI).

11. Hammmmre mporpaMMy HaXOXKIACHHUS CyMMBI IENbIX MOJMOKUTENBHBIX uncen, 0ompmmx 20, meHpmmx 100,
KpaTHBIX 3 U 3aKaHYUBAKOIIKXCS Ha 2,4 unu 8.

12. Hanummure mporpaMMy HMOMCKa TPEX3HAYHOTO YMCIIA, YOBIETBOPSIOUIETO CIEIYIOIEMY YCIOBHIO: B UHCIE
3a4epKHYJIH MePBYIO HUGPy CiIeBa, MOIyYCHHOE ABY3HAYHOE YHCIIO YMHOXKUIMHAT U MTOJYYHIN JaHHOE YHCIIO.
13. Hanummre nporpaMMy MOMCKa BCEX TPEX3HAUHBIX YHCEN, ACISIIIUXCS HA 7, cyMMa LU(P KOTOPBIX TaKKe
KpartHa 7.

14. Hanumute nporpaMmy IMOMCKa YeThIPEX3HAYHBIX YHCEIl, Y KOTOPBIX BCE YEThIpE MUPPHI PA3TUIHBL.

15. Harummre mporpaMmy TIOMCKa ABY3HAYHBIX YUCEI, cymMmMa mudp KoTopbeix paBHa n (0 <n < 18) u koTOpbIe
nensTes 6e3 ocTaTka Ha Yucio .

16. Jlano yetbipex3HavHOE YKCIIO N. BeiOpockTe u3 3amucu uuciia n mudpst 0 U 5, eciuM OHU TaM UMEIOTCS,
OCTaBUB MPEKHUM TIOPSIOK OCTANBHBIX IHdp. Hanmpumep, u3 uncna 1509 momkHO momyduthes 19.

17. HatypanbHoe uncio u3 n uudp ABISIETCS YUCIOM APMCTPOHTa, €CJIM CyMMa ero Hudp, BO3BEACHHBIX B N-10
CTeneHb, paBHa camoMy 4uciy (Hanpumep, 153=13+5%+3%). Hanmmmure nporpamMmy 1moucka Beex 4uce
ApPMCTpOHTa, COCTOSIIINX U3 TPEX U YeThIpeX Hup.

18. Hana nocnenoBarensHOCTh U3 20 1enbIX yncelsl. Hanummire nporpammy, KOTOpast OonpeaessieT KOJINn4ecTBO
qricen B Hanbosiee AJTMHHON 1101 MTOCIIeJ0BATENFHOCTH U3 TOAPST UAYIIUX HyJIEH.

19. Jlano HaTypansHOe 4rcio. HanumuTe nporpaMMy MoHMCKa BCEX €T0 JEeUTENEH H UX CYMMBIL.

20. Hanumure porpamMmy BBIYMCIIEHHS 3HaueHus Boipakenns y=((...(202-19%)%-18%)%-.. —1%)2,

21. Jlano HaTypanbHOE yKcio q. HamumuTe nporpaMmy Ajsl HAXO0XKICHUS BCEX MPSIMOYTOJIBHUKOB, TUIOIIAIb
KOTOPBIX paBHA ( ¥ CTOPOHBI BBIPAKEHBI HATYPATbHBIMU YHCIIAMH.

22. Hanmumre nporpammy JUist rpadUuecKoro n300pakeHus JeTUMOCTH Yrcell OT 1 10 n (n — HCcXoAHoe
naHHoe). B kaxoii cTpoke Ha/lo nevaTaTh YUCIIO U CTOJIBKO IUTIOCOB, CKOJIBKO ACTHUTENEH Y 3TOTO YHCIIa.
Hampumep, ecnmu ncxomHoe faHHOE — YMCIO 4, TO Ha SKpaHe JOHKHO OBITh HalleyaTaHo:

1+

2++

3++

4+++

23. Jlano HaTypajbHOE 4ucio n. TpeGyeTcs BEISICHUTD, MOKHO JIM IIPEACTABUTh €r0 B BUAE CYMMBI TpeX
KBaJpaTOB HaTypaJIbHBIX YHcel. Ecian MOXKHO, TO:



a. yKasaTh TPOHKY X, Y, Z TAKUX HaTypaJIbHBIX YHCEI, YTO
X2+y*+z%=n;

0. yKa3aTh BCE TPOWKH X, Y, Z TAKHX HATYPaJbHBIX YHCEI, YTO
X2+y*+z%=n.

24. Hanumute nmporpaMMy noucka HaTypaibHoro yucia ot 1 g0 10 000 ¢ MmakcuManbHOM CyMMOH JIeHUTENEH.

25. Jlansl HaTypasbHBIE YHcia a, b (a<b). Hammmmre mporpaMmy HaxoKIeHHs BCEX MPOCTHIX YHCEN P,
YIOBJIETBOPSIFOIIUX HEPABEHCTBY a<=p<=b.

Kpumepuu oyenku nucomennoit pabomet

Kon-60 6annos Kpumepuu
[TpaBuiIbHO BBITIOJHEHBI BCe 3a/1aHus. [IpogeMOHCTpUpPOBaH BHICOKUN YPOBEHD
25 BIIQJICHUS MaTepuaioM. [IposBIeHBI MPEBOCXOAHBIE CIIOCOOHOCTH MPUMCHSITH

SHaHUA 1 YMEHUSA K BBIITOJITHCHUIO KOHKPCTHBIX BaﬂaHHﬁ.

[IpaBuibHO  BbINIOJIHEHA ~ Oosiblias  4YacTh  3ajaHuil.  IlpucyTcTByroT
He3HauuTelbHble oMOKU. [IpogeMoHCcTpUpOBaH XOpOIUil YPOBEHb BIIAJCHUS
MaTepuaioM. [IposiBiieHbI cpelHuEe CIIOCOOHOCTU NMPUMEHATh 3HAHUSA U YMEHHUS
K BBIIIOJHEHUIO KOHKPETHBIX 33JaHUM.

15

3anaHusl BBIIOJIHEHBI Oojee 4eM HamnojoBHHY. I[IpuCyTCTBYIOT cepbE3HbIe
ommnbku. IlpogemMoHCTpUpOBaH YAOBIETBOPUTENBHBIA ypPOBEHb BIIAJCHUS
MmatepuaioM. [IposiBiieHbI HU3KKE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K
BBIIIOJIHEHUIO KOHKPETHBIX 3aaHU.

3amaHusi BBINOJIHEHBl MEHee 4YeM HanojoBuHy. IIpogemoHcTpupoBan
HEYJIOBJIICTBOPUTEIBHBIM  YPOBEHb BJIaJeHUs MaTepuanoM. IIposBiieHsl
HEJ0CTAaTOYHbIE CIIOCOOHOCTU NPUMEHSTh 3HAHUS U YMEHHUS K BBIIIOJHEHUIO
KOHKPETHBIX 3aJJaHUM.

1. MIPOMEXYTOYHASA ATTECTALIIUA
ITo nucuumunHe npexycMoTpeH 3aueT. Ha 3adete npemaraercs S 3ajgau.

3a1a4u K 3a4eTy
1. HanmmuTe nporpaMMy BO3BEJIEHHUS] HATYPaIbHOTO YHCIIA B KBaJIpaT, UCTIOIb3Ys CIETYIOIIYIO
3aKOHOMEPHOCTb:
12=1
22=1+3
32=1+3+5
42=1+3+5+7

N?=1+3+5+7+9+...+2n-1

2. Hanmmmre nporpamMmy, KOTopas IepecTaBiisieT LMPbl HATYPaTbHOTO YHCIa TAKUM 00pa3oM, 4TOOBI
06p330BaJ'IOCB HanMCHbIICC YNCJI0, 3alIMCAHHOC 3TUMMH XKC L[I/Iq)paMI/I.

3. Hammmcath pexkypcHBHYIO MPOTPaMMY BBIBOJIA Ha dKPaH M300paKEHHON KapTUHKA

RRRREREAREERRE 15 pa

2ETI2TITIPZD 12 pa
o5 ok B ol B (B paa)
4444 4 pana)
o5 ok B ol B (B paa)
222322232222 12 pa

RRRREREAREERRE 16 pa

4. Hanmmure nporpamMMy IMOMCKa YEThIPEX3HAYHBIX YHCEll, Y KOTOPBIX BCE YEThIpE MUPPHI PA3TUUHBL.



5. JlaHbl HaTypanbHbIe yKcia a, b (a<b). Hanummre nporpaMmy HaX0XJICHUST BCEX MPOCTHIX YHCEI P,
YIOBJIETBOPSIIOIIUX HEPABEHCTBY a<=p<=b.

Urorosas arrecranus Ha 3a4eTe — MakcuMyMm 50 O6aioB.

Kpumepuu oyenku npomesicymounoii ammecmayuu (3auem)

Kon-60 6annos Kpumepuu
50 OOyyarommiicst BRIOJHWI BCe 5 3aIaHui
40 OO0yyarmMACs BBIMOTHWI 4 3a1aHHs
30 OOyyarommiicst BRIIOJHWI BCE 3 3aIaHUS
20 OO0yuaromMiics BBIMTOTHWI BCE 2 3a/IaHHS
10 OOyuaromuiicst BRIMOJIHWI 1 3a1anne
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K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
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DoH/1 OLIEHOYHBIX CPEACTB MO JMCUMUILINHE (MOTYJIIO0)
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OcBoeHUE TUCHUILTUHBI (MOAYJIsl) TPEANnojaraeT UCIOIb30BaHUE CIEAYIOIIEro MPOrpaMMHOTO
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Kaspersky Endpoint Security mms Windows
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
OnektponHas 6ubnuoreynas cuctema «ZNANIUM.COM»
QHGKTpOHHaﬂ OubIMoTeuHas cucTeMa I/I3,Z[8.TCJ'IBCTB8. «JIaHb»
OnexTpoHHas 6ubnroTedHas cuctema «KOHCYJIbTaHT CTyI€HTa»



