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1. Heau u 32124 U3y4eHUs JUCHUTITIHHBI

1.1 Heap AUCHUIIIHHBI

@opMHUpOBaHUE CHUCTEMbI TOHATHHA, 3HAHWA W YMEHHH B 00JacTH COBPEMEHHOTO
MIPOrpaMMHUPOBAHNUS, BKIIIOYAIOLIETO B ce0sl METOAbl NPOEKTUPOBAHHWSA, aHAINW3a U CO3JaHUS
MPOrPaMMHBIX TPOAYKTOB, OCHOBAaHHBIC HA MCTIOJIH30BAHUH MPOIIETYPHON  00bEKTHO-OPUECHTH-
POBAHHOM METOHO0JIOTHH.

1.2 3agaum TUCHUILINHLI:

- ¢opMupoBaHHE 3HAHWI, YMEHUN M HABHIKOB aHAIM3a U MPOEKTHUPOBAHUS MaTeMaTHye-
CKHX ¥ MH()OPMAIIMOHHBIX MOJIENIeH PeabHBIX O0BEKTOB UITH CTPYKTYP;

- OBJAQJICHHME YMEHHUSMU M HaBbIKAMHU IPOTrPaMMUPOBAHMSI THIOBBIX 3a1ady 0OpabOTKU
uHpopMaIuu (BBIYUCIICHUS, COPTUPOBKA, MOUCK U T.M.) B OJHOW-ABYX COBPEMEHHBIX Cpeaax
[IPOrpaMMUPOBAaHUS;

- OBIAJCHHE YMEHHUSMHU M HABBIKAMU HCIIOJIb30BaHUS OMOIMOTEK O0OBEKTOB (KIAcCOB) IS
pelieHus NTPaKTUYECKUX 3a1a4.

1.3 MecTo AucuMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuna «IIporpammupoBanue» as OakanaBpuara no HampasieHuto «llemarorunue-
cKkoe o0pa3oBaHME» OTHOCUTCS K o0s3aTrenbHON yactu bioka 1 «/lucuumiuael (Moaynn)y y4aeo-
HOTO IUIaHA.

JuctumiuHa Oazupyercs Ha 3HAHUSAX, MOJYYCHHBIX IO CTaHIAPTY OOIIETO CPEeIHEro
obpazoBanus. M3ydenne aucruruinHbl «lIporpammupoBanue» sBiseTcs 0a30l s JalbHEM-
[IIETO OCBOGHUS CTYJACHTAaMU TUCHUILINH « TeopeTndeckre OCHOBBI HHPopMaTHKNY, « MH(DOopMa-
LMOHHBIE CUCTEMBD», «MaTtemaTudeckas JOTMKa U TEOpUs aJlrOPUTMOBY», «UUCIIEHHBIE METOABIY,
KypCOB TI0 BBIOOPY MPO(heCcCHOHATLHOTO IUKIIA, IPOX0XKICHUS MIEAArOTUIECKON MPAKTUKH.

1.4 IlepeyeHb IAHMPYEMbIX pPe3yJbTATOB O0y4YeHHsI MO JMCHMILJIMHE, COOTHECEeH-
HBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpaMMbl
Nzydenue naHHO# y4eOHON AUCIUILTMHBI HAIIPaBJIEHO Ha (pOpMUpOBaHHUE Y 00YyUAIOLIHX -
ca xomnerenmui OIIK-9, ITKO-1, ITKO-6.

KOI[ 1 HAMMCHOBAHUC HHﬂHKaTOpa* JOCTHUIKEC- Pe3yJ’IBTaTLI O6y‘I€HI/I$I IO AUCHUITITIMHE
HUA KOMIICTCHIINH

OIIK-9. CiocobeH MOHUMATh MTPUHIIUIIEI pa0OTHI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHH W HCITOJIb30BaTh
WX JUIS PEHICHHUS 3a/1a4 PO ECCHOHATBHON e TETFHOCTH

HOIKB-9.1. O6manaer 6azoseiMu 3HaHUsAME B | HOIIKB-9.1. 3-1. 3HaeTr apXWTEKTypy COBPEMEHHBIX
00JIacT COBPEMEHHBIX MH(OPMAMOHHBIX TeX- | MHPOPMAMOHHBIX CHCTEM, MPHKIATHOTO W CHCTEMHOTO
HOJIOTUH, NMPHKIaJHOTO INPOrPaMMHUPOBAHMS W | MPOTPaMMHOr0 OOecHedeHusi, B TOM YHCIE, CBOOOIHOTIO M
HEHPOCETEBBIX TEXHOJIOTHIA poccuiickoro.

HNOIIKB-9.1. 3-2. 3Haer npuHIMIIEI O0y4YCHHS HCKYCCTBCH
HBIX HEPOHHBIX CETeH

HNOIIKB-9.2. Nmeer mpaktuueckuit onbiT co- | HOIIKB-9.2. 3-1. 3Haer sTambel co3laHusi MPUKIAJHOTO
3MaHMsI MPUKIAIHBIX MPOTPAMMHBIX CPEACTB C | MPOrPAMMHOTO OOCCIICUYCHHUS, B TOM YHCIC CBOOOIHOIO U
WCIIOJIb30BaHNEM COBPEMEHHBIX MH(POPMAIIMOH- | POCCHUHCKOTO.

HBIX TEXHOJIOTH
HNOIIKB-9.2. 3-2. 3HaeT CHHTAKCUC U OCHOBHBIE CTPYKTYPHI
COBPEMCHHBIX SI3BIKOB IIPOTPAMMHUPOBAHUS.

HNOIIKB-9.2. V-1. YMmeer co3naBaTh NPUKIaTHOE IPOrPaMM-
Hoe o0ecredeHue, B TOM YUCIE, MMEIolIee KIMEHT-CcepBep-
HYIO apXUTEKTYpY.

HNOIIKB-9.2. ¥Y-2. Ymeer paboTaTh ¢ COBpPEeMEHHBIMH 0a-
3aMH JAHHBIX W COOTBETCTBYIOIIMMH 0OpPa30BaTEIbHBIMU
HH()OPMALMOHHBIMU PECYPCaMHU.




Kox n HanmeHOBaHMEe HHANKAaTOpa™ TOCTHKE-
HHST KOMIIETEHIUN

PezynpraTel 00ydeHNs 10 AUCIUIUINHE

HNOIIKB-9.2. ¥-3. Braneer npakTHYeCKUMHU HABBIKAMH pa3-
paboTKH M Jau3aliHa SJICKTPOHHBIX JIOKAJIBHBIX M CETEBBIX
00pa30BaTeNbHBIX PECYPCOB

HOIIKB-9.3. 3HaeT NpUHLIUIBI TOCTPOEHUS H
HCIOJb30BAHUS COBPEMEHHBIX ONEPAIOHHBIX
cucreM (OC), B TOM 4mHCJIE QIbTCPHATHBHBIX
(cBoOoaHBIX U poccuiickux OC), U UCTIONBb3YyeT
UX B IPO(eCCHOHATIBHON IESTEeIbHOCTH

HNOIIKB-9.3. 3-1. 3HaeT COBPEMEHHYIO KIAacCH(HUKAIUIO
ONEPALMOHHBIX CHCTEM, HX apXUTEKTypy M COOTBETCTBY-
Iolee pacupocTpaHeHHoe npukiaagaoe I10.

HNOIIKB-9.3. 3-2. 3HaeT aropuTMbl YCTAHOBKU OTIEPAI[OH-
HBIX CHCTEM, B TOM YHCIIC CBOOOIHBIX M YCJIOBHO OeCIuiaT-
HBIX, @ TaKKe MPUHIUIBI COBMECTHOIO HCHOJIb30BAHMUS
TPaIUIMOHHEBIX U adbTepHaTHBHBIX OC.

HNOIIKB-9.3. VY-1. IlpumeHser uMmerouecs: 3HAHUS IS
oOecrieueHUss WH(POPMAIMOHHOW OE30IMaCHOCTH  MOJIB30-
BaTCIIbCKUX HWH(POPMALMOHHBIX CHUCTEM, IPOTPAMMHOIO H
anmapaTHOro 00ecHeyeHus

HNOIIKB-9.4. MmeeT mpakTHYECKUH OIBIT BHE-
peHHS W HCIONB30BaHHs OIEPALUOHHBIX CH-
CTEM, B TOM YHCJIC allbTEPHATHBHBIX, B 00pa30-
BaTCIBHBIX W HAYYHBIX YIPSIKICHHUIX

HOIIKB-9.4. 3-1. 3HaeT OTIWYHTENBHBIE OCOOECHHOCTH
TPaIUIMOHHBIX U adbTepHaTHBHBIX OC.

HOIIKB-9.4. 3-2. OO6nagaeT 3HAHUSAMHU, I103BOJISIOIIUMU
MPUHUMATE pemicHUus 00 3((EKTUBHOCTH HCIOIB30BaAHUS
TPaTUIIMOHHOTO U AIbTCPHATHBHOTO IPOTPaMMHOTO obecre-
YCHHUS B PA3IUYHBIX cepax MPOM3BOJCTBEHHOU EATEIHHO-
CTH.

HNOIIKB-9.4. Y-1. Braneer HaBBIKaMU paOOTHl B COBPEMEH-
HBIX ONEPAIMOHHBIX CHCTEMaX, B TOM YHCIE albTepHATHB-
HBIX.

HNOIIKB-9.4. ¥-2. Bnaneer HaBbIKaMu pabOTHI C COBPEMEH-
HBIM ITPUKJIQJHBIM NIPOTPAaMMHBIM OOecliedeHHeM, B TOM YHC-
j1e cBOOOIHBIM M POCCHHCKUM

[TIKO-1. CnocobeH ocBamBaTh M NCHOIH30BATH 0A30BBIE HAYIHO-TEOPETUICCKUE 3HAHUS U IPAKTHYCCKIE YMEHUS

10 IIPEMETY B TPO(ECCHOHATHHOH NI TETbHOCTH

HUIIKOB -1.1 [Tonumaer conepxkanue, Cyul-
HOCTb, 3aKOHOMEPHOCTH, TPUHIIMIIBI K 0COOEH-
HOCTH M3Yy4aeMbIX SIBJICHUI U MPOLeccoB, 6a30-
BbIE TEOPHUH B IIPEAMETHOM 00J1aCTH; 3aK0-
HOMEPHOCTH, OTIPEJIEISIONIIE MECTO IIPEIMETA B
o0mielt KapTHHE MUPA; IPOTPAMMBI ¥ YICOHUKH
TI0 TIPETI0IaBaMOMY IPEIMETY; OCHOBBI
00IIETeOPETHUECKHUX JUCIHUIIINH B 00beMe, He-
00XOJIMOM JUJIsI pELIeHHs IIeJarorndeckux, Ha-
YYHO- METOJIMUYECKHX U OpraHU3alnOHHO-
YIpaBJICHYECKUX 3a/1a4 (Ile1aroruka, Icuxo-
JIOTHs1, BO3pacTHas (PU3HOIIOTHS; LIKOJIbHAS
TUTHEHa; METOIUKA MIPEN01aBaHUs IPEIMETA).

UITKOB — 1.1 3-1 3HaeT 0CHOBHI OOIIETEOPETHICCKUX JHC-
LUIIMH B 00beMe, HE0OXO0AMMBIX JUIS PELIeHHs TIeJjarorunie-
CKHX, HAYYHO-METOJMUECKUX U OpPraHU3allMOHHO-YTIPaBJICH-
4YeCKuX 3a/1a4 (I1e1aror1uka, IcuxoJorus, Bo3pacTHas (Gpusno-
JIOTWS; IIKOJIbHAS TUTHEHA; METOIUKA MIPEHOAaBaHUs IIpeIMe-
Ta)

UIIKOB — 1.1 3-2 3HaeT Teopuio ¥ METOIBI YIIPABICHUS
00pa3oBaTeIbHBIMU CHCTEMaMH, METOIMKa y4eOHOH 1 BOCTIH-
TaTe’IbHON paboThl, TpeOOBaHMS K OCHAILCHHIO U 000py10Ba-
HUIO y4yeOHBIX KaOMHETOB M MOACOOHBIX TIOMELIEHHUH K HUM,
cpeacTBa 00Y4eHHsI U UX AMJIaKTUYECKHE BO3MOKHOCTH
UIIKOB — 1.1 3-3 3Haer nporpaMmbl 1 y4eOHUKH T10
[IPENoaBaEMOMY MIPEAMETY

UIIKOB — 1.1 ¥-1 YMeer pa3pabatbiBaTth pabodyio
MporpamMMy I0 IPeIMETY, Kypcy Ha OCHOBE IIPHMEPHBIX
OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrpaMM U obecrie-
YHMBaTh €€ BHIIIOJIHEHHE

UIIKOB — 1.1 V-2 YMmeer npuUMEHSTh [ICUXOJIO0T0-MeAaroru-
YECKHE TEXHOJIOTHH (B TOM YKCJIe UHKIIO3UBHBIE), HEOOXO0-
JIIMBIE JUISL apeCHOi padoThI ¢ pa3IMYHBIMU KOHTHHIEHTaMU
00ydJaromuxcsi: OfapeHHbIE AE€TH, COLIMAIBHO Ys3BUMBIE JETH,
JIETH, TIONABIIHE B TPYAHBIC JKM3HEHHbBIE CUTYaIlNH, ICTH-
MUTPAHTHL, IETU-CUPOTHI, IETH C OCOOBIMHI 00pa30BaTEIb-
HBIMH HOTPEOHOCTSIMU (QyTHCTHI, IETH C CHHAPOMOM Jedu-
LIUTA BHUMaHUS U TUIIEPAKTUBHOCTBIO U JIp.), AETH C OTPaHU-
YEHHBIMU BO3MOXKHOCTSMU 370POBBS, JETH C JIEBUALIUAMU 110-
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BEJICHUS, IETH C 3aBUCHMOCTBIO.

HIIKOB -1.1 Y-3 YMeeT npuMeHsITh COBpeMEHHBIE 00pa3o0-
BaTeJIbHbIC TEXHOJOTUH, BKJIIOYast HHOOPMAIMOHHBIE, & TaK-
ke 1dpoBbie 00pa30BaTEIbHBIC PECYPCHI

UIIKOB -1.2 Ananusupyet 6a30Bble TpeaMeT-
Hble HAyYHO-T€OPETUYECKHE NIPEACTaBICHUS O
CYLIHOCTH, 3aKOHOMEPHOCTSIX, IPUHIIHUIIAX U
0COOCHHOCTSIX M3y4aeMbIX SIBJICHHH U MPOLIeC-
COB

UITKOB -1.2 3-1 3HaeT 6a30BbIC MPEIMETHBIC HAYYHO-TEOPE-
TUYECKUE TPEJICTABJICHHUS O CYIIIHOCTH, 3aKOHOMEPHOCTSIX,
MPUHIUIIAX U OCOOCHHOCTSIX U3yYaeMbIX SIBJICHUH U IpoIIec-
COB.

HIIKOB -1.2 Y-1 YMmeeT aHanu3upoBaTh 0a30BbIC IPEIMET-
HBIE HAYIHO-TEOPETUIECKHE TPEICTaBICHHUS O CYIIIHOCTH,
3aKOHOMEPHOCTSIX, IPUHITAIIAX U 0COOEHHOCTSIX M3y4aeMbIX
SIBIICHHUI U TIPOIIECCOB

WIIKOB -1.3 Brnageet HaBBIKaMH ITOHUMAaHUS 1
CHCTEMHOT'0 aHajm3a 0a30BbIX HAYYHO-TECOPETHU-
YECKHX MPEACTABIICHUIH 1)1 perieHus npogec-
CHOHAJIbHBIX 3a7a4

UIIKOB -1.3 3-1 3HaeT OCHOBHBIC TPOOIEMBI UCCIICTOBAHHUS
B 00JTaCTH CHCTEMHOTO aHajin3a 0a30BBIX HAYYHO-TEOPETHYC-
CKHUX TMPEJCTABICHUMN IS peIieHus MPOGECCUOHATIBHBIX 3a-
a4

UIIKOB -1.3 V-1 YMmeeT npuMeHSTh COBPEMEHHBIE METOIBI
CHCTEMHOTO aHaJi3a 0a30BBIX HAYIHO-TCOPETHUECKIX TIPE/-
CTaBIICHHUH IS perieHus MPodecCHOHABFHBIX 33124

TIKO -6 Cnocoben noAACPKUBATH CAMOCTOATCIbHOCTD, MHUIUATUBHOCTDH 06yanomI/1xc51, CII0COOCTBOBATh pas-
BUTHIO UX TBOPUYECCKUX CIIOCOOHOCTEH B paMKax y‘{e6HO-I/ICCH€[[0BaTeHLCKOﬁ ACATCIIBHOCTH

HIIKOB -6.1 HMcnone3yeT pa3nu4Hble BUIBI
OpraHM3aIlK TBOPYECKON IESATEIBHOCTH 00Y-
YaloUIMXCs TPH 00yYEHUH MaTeMaTHKe U
uHpopmaruke (yueOHO-UCCIIe0BATENbCKAS Jesi-
TCJIBbHOCTD, IPOCKTHAA ACATCIBHOCTD U T.H.);
CIOCOOBI MOTHBAIMH IIKOJBHUKOB K yueOHO-
HCCIIEI0BATEIBCKON PaboTe IO MaTEMaTHKE U
nHpOpMAaTHKE

UIIKOB — 6.1 3-1 3naeT npenogaBaeMblii peaMeT B Ipee-
Jax TpeboBaHui (henepantbHBIX TOCy1apCTBEHHBIX 00pa30-
BaTEJbHBIX CTAHAAPTOB U OCHOBHOM 00111e00pa3oBaTeNbHON
MPOTPaMMBI, €r0 UICTOPHU M MECTa B MUPOBOH KYJIBTYpE U Ha-
yKe

UITKOB — 6.1 3-2 3HaeT TeXHUKHU U IPHUEMBI BOBJICUCHHS B
JIESITENIFHOCTD M MOJ/IEpKaHMs HHTEpeca K Hel

UIIKOB — 6.1 3-3 3naet ¢popMBI 1 METOIBI OOYUICHHUS, B TOM
YHCIIe BBIXOUIINE 32 PAMKH yUEOHBIX 3aHATHH: TIPOSKTHAS
JIeSITENIFHOCTD, 1Ja00paTOpPHBIE 9KCIIEPUMEHTEI, TT0JIeBast paK-
THKA U T.I1.

UIIKOB -6.1 V-1 YMmeeT opraHu30BBIBaTh Pa3InYHbIC BUIBI
BHEYPOYHOH JIEATETLHOCTH: UTPOBYIO, YUeOHO-HUCCIIEI0-
BaTEIbCKYI0, Xy/10KECTBEHHO-IPOAYKTUBHYIO, KYJIBTYPHO-
JIOCYTOBYIO C YI€TOM BO3MOXHOCTEH 00pa3oBaTeIbHOM opra-
HHU3aLUH, MECTa )KNUTEIbCTBA U HCTOPUKO-KYIBTYPHOTO CBOE-
o0pa3zus pernoHa

UIIKOB -6.1 Y-2 YMmeer ynpaBnsiTh y4eOHBIMU TPYIIIIAMH C
LIEJTBIO BOBJICUCHHUST O0YUAIOIIMXCSI B TIPOIECC O0yUSHHUS U
BOCITUTaHHS, MOTUBHUPYS X YUeOHO-TI03HABATEIbHYIO TS -
TEJILHOCTh

UIIKOB -6.2 Oprann3oBBIBaeT pa3THIHBIC BH-
JIbl TBOPYECKOH JIESITEIbHOCTHA 00YYaIOIIUXCS
pu 00yYeHUH MaTeMaTuKe 1 UH(opMaTuke;
MOTHUBHPYET 00YJaIOMNXCs K y4eOHO-HCCIIen0-
BAaTEJILCKOM paboTe Mo MaTeMaThke U HH(OopMa-
THUKE

UITKOB — 6.2 3-1 3Haet pa3nudHbIe BUABI TBOPUECKOH 1esi-
TEJIFHOCTH 00YYarOIUXCsl IPU 00yYeHNH MaTeMaTHKe U
HHpOpPMATHKE

NITIKOB -6.2 Y-1 YMeeT MOTHBHPOBATH 00YUAIOIINXCS K
yueOHO-HCCIIeI0BaTENILCKON paboTe 1Mo MaTeMaTHKe U
nHdopmaruke

UIIKOB -6.2 Y-2 YMmeer ynpaBisiTh y4eOHBIMU TPYIIIIAMH C
IIEJTBI0 BOBJICUEHUS 00YJaIOIINXCs B MpoIlecc 00yUeHUS 1
BOCITUTAHHSA, MOTUBHUPYS HX YIE€OHO-HCCIIEA0BATENBCKYIO Je-
SATEIBHOCTh

HIIKOB -6.3 JleMOHCTpUpPYET yMEHUS 10 Opra-
HU3aLUU TBOPUYECKOH NeATeIbHOCTH 00Y-
YAOLIUXCS PH U3YYEHUN MAaTEMAaTHKHU U
UH(OpPMAaTUKN B OCHOBHOI LIKOJIE; TEXHOJIOTU-
MU Pa3BUTHSI HHTEPECA Y IIKOJIBHUKOB K y4ueo-
HO- HCCIIEIOBATENbCKOM paboTe 10 MaTeMaTHKE
1 MHPOpPMaTHKE

NITKOB — 6.3 3-1 3Haet pa3nuuHble BUABI TBOPUECKOH aes-
TEJILHOCTU 00YYaroIUXCsl IPU 00yUYeHUU MaTeMaTruKe 1
nH(opMaTHKe B OCHOBHOM IIKOJIE

HIIKOB -6.3 V-1 YMeeT MOTHBHPOBATH 00YYArOIINXCS K
y4eOHO-HCCIIeIOBaTENILCKOM paboTe 0 MaTeMaTHKe U
nH(pOopMaTHKE B OCHOBHOH IIKOJIE

NITKOB -6.3 V-2 YMeet ynpaBisiTh YIeOHBIME TPYTIIIAMH C
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ATCIIBPHOCTD

LEJTbIO BOBJICUSHHSI O0YUAIOIIUXCSI B TIPOLECC O0yUSHHUS 1
BOCIIMTAaHHSA, MOTHBUPYS HX Y4eOHO-HCCIEIOBATEIBCKYIO JIe-

2. CrTpykTypa M coaep:KaHue JUCHUNIMHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JUCUMILIMHBI 10 BUAAM padoT

OO01mmast TpyI0EMKOCTh TUCITUILIMHEI 32 | Kypc COCTaBsieT § 3a4eTHBIX €IUHUI, UX pac-

npeiesieHne 1o BUaM paboT MpeICTaBICHO B TaOIHUIIE.

Bcero | ®opma oOydenus ouHas
Bt yue6HOi paGoTh yacoB | 1 cemectp | 2 cemectp
(dacer) (dacer)

KonrakTHasi paboTa, B TOM 4HcJe: 106,6 54,3 86,3
AyIuTOpHBIE 3aHATHS (BCEro): 132 52 80
3aHATHSA JIEKIIHOHHOTO THITA 36 18 18
JlabopaTopHble paboThI 106 34 72
KonTtpomns camocrostenbroii pabotsl (KCP) 4 2 6
WHas koHTakTHas padoTa: 0,6 0,3 0,3
CamocrosiTejibHAasi paboTa, B TOM YHCJI€: 75 27 48
KypcoBas pabora - - -
KonrponbHas pabora 16 8 8
CaMoCTOSTEIbEHOE N3YyUCHHUE Pa3JICiOB, CAaMOIIOIIOTOBKA (TIpopaboTKa u 30 10 20
MOBTOPCHHE JICKIIMOHHOTO MaTepralia i MaTepHaia yIeOHUKOB U yueo-
HBIX TIOCOOMH, TTOATOTOBKA K JTAOOPAaTOPHBIM U IMPAKTHUECKUM 3aHATH-
SIM, KOJUIOKBUYMaM H T.1I.)
IloaroroBka K TEKyIeMy KOHTPOJIIO 29 9 20
KoutpoJb: 62,4 26,7 35,7
IToaroToBka K 2K3aMeHy 62,4 26,7 35,7
Oo6mast Tpyao- | yac. 288 108 180
e€MKOCTh B TOM 4YHcJie KOHTAKTHas padoTa 134,6 54,3 80,3

3a4. ef. 8 3 5

O6H.Ia$I TPYAOCMKOCTh NUCHUIIIIMHBI 3a 2 KypC COCTaBJISACT 8 3adeTHBIX CIWHUILI, UX pacl‘[peI[eJIeHI/Ie 10

BHJIaM pabOT MPEJICTABJICHO B TAOJIHIIC.

Bcero | dopma o0yuenus ouHas
Bun yueGHOI1 paboTh yacoB | 3 cemectp | 4 cemecTp
(dackr) (Jacer)

KonTakTHasi padoTa, B TOM 4HUCJI€: 126,6 58,3 76,3
AynuTopHBbIe 3aHATHS (BCEro): 120 52 72
3aHsATHs JIEKIIMOHHOTO TUIA 52 18 36
JlabopaTopHbie pabOThI 68 34 36
KoHTpoas camocTosrensHol pabotsl (KCP) 6 6 4
Wnas xonTakTHas padora (UKP) 0,6 0,3 0,3
CamocrosiTejibHAsi paboTa, B TOM YHcIe 70,1 50 41
Kypcosast pabora — — —
KonTtponsuasg pabora 16 8 8
CaMocTosTenbHOE N3yUeHHNE Pa3/IeioB, CaMOIIOATOTOBKa (TIpopaboTka u 30,1 21 16
MTOBTOPEHUE JICKIIMOHHOTO MaTepralia i MaTepraia YIeOHHKOB U y4e0-
HBIX TIOCOOHIA, TIOATOTOBKA K TAOOPATOPHBIM U TPAKTHICCKUAM 3aHITH-
sIM, KOJUIOKBUYMaM | T.J1.)
IToaroroBka K TeKyleMy KOHTPOJIIO 24 21 17
KoHTpoJb: 53,4 35,7 26,7
[ToaroToBKa K SK3aMeHY 53,4 35,7 26,7
Oomast Tpyao- | yac. 288 144 144
e€MKOCTh B TOM 4YMcJie KOHTAKTHas padora 126,6 54,3 72,3

3ad4. ell. 8 4 4




2.2 Coaep:kaHue TUCHUNIMHBI
Pacrnipenienieare BUIOB y4eOHOM paOOThI M UX TPYJIOEMKOCTH TI0 pa3jeiiaM JUCITHILTHHBI
Paznensl AMCIMILTHHBL, U3yYaeMble B MePBOM cemecTpe (ouHas popma oOydeHws).

Ne KonuuecTtBo yacoB
pasze
Ja HaumenoBanue pasnenon Bueayau-
Bcero AynuropHas pabota TOpHas pa-
Oota
JI JI3 CPC
2 3 4 5 6
Pa3zpaboTka anroputmMoB u 79 18 34 27
[IpOrpamMM JIMHEMHOM,
Pa3BETBIISIONICH U [TUKIINYE-
CKOM CTPYKTYPBbI
Hroro: 18 34 27

[Tpumeuanue: JI — nexiun, [13 — npaktudeckue 3ausaTust / cemuHapsl, JIP — naboparopHbie 3aHs -
tus, CPC — camocTosTennbHast paboTa CTyJeHTa.
Pa3zgesnbl AMCHUIUIMHBIL, U3y4aeMble BO BTOPOM CEMeECTpe

Ne KonuuecTtBo yacoB
pasne
na HaumenoBanue pa3zaenon Bueayaurop-
Bcero AynuTopHas padora Has paboTa
JI JI3 CPC
1 2 3 4 5 6
2 O6paboTka 0OTHOMEPHBIX U 50 8 26 16
JIBYMEPHBIX MaCCHBOB
3 CoBMeCTHOE UCITOJIB30BAaHUE 44 6 22 16
(GYHKIMN 1 MaCCHBOB IIPU
pELIeHUH MPAKTUYECKHX 3a-
Jad
4 TecToBbIie U 1BOMYHBIC (aii- 44 4 24 16
JIBI
Hroro: 18 72 48
Pazgensl AMCIMIUIMHBI, H3y4aeMbI€ B TPETheM CEMECTPE
No KonuuecTtBo uacoB
paszne
ja HaumenoBanue pasnenos Breayaurop-
Bcero AynauropHas paboTa Hasi paboTa
J JI3 CPC
1 2 3 4 5 6
IIporpammupoBanue 3a1a4 24 4 8 12
JUHEHHOM anreOphl
6 OOBEKTHO-OPUCHTHPOBAH- 24 4 8 12
HOE NMPOTrPaMMHPOBAHHE
7 Opranuzanus rpaguaecKkoro 26 6 8 12
BBIBOJIA JJAHHBIX
8 Pa3paboTka npukiiagHbIx 26 4 10 14
porpaMm
Hroro: 18 34 50




Pazgensl JUCHUIIIIMHEI, U3y4YaCMBIC B YETBEPTOM CEMCCTPEC

Ne KonnuecTBo yacos
paszne
na HaumenoBanue pasnenon Bneaynurop-
Bcero AynuropHas paboTa Hasi paboTa
JI JI3 CPC
1 2 3 4 5 6
9 IIporpamMupoBaHue Ha SA3bI- 113 36 36 41
ke Python
Hroro: 36 36 41
2.3 Coaep:xanue pa3aejoB TUCHHIIMHBI
2.3.1 3ausaTus JeKIIHOHHOIO THIIA
Ne
pase Haumeno- dopma TeKyIIero
1 BaHUE Copnep:xanue paszaena KOHTPOJIS
paszaeina
1 2 3 4

1| Pa3pa- AndaBuT u cI0Baph SA3bIKa BEICOKOTO YPOBHS (Ha [TpoBepka gomari-
0oTKa npumepe s3bika Cun). CTpykTypa nporpammsl. JlaH- | HEro 3aaHus,
aJro- Heie. KoHcTaHThl 1 nepemenHble. Onucanue mne- OTPOC, KOHTPOJIb-
pPUTMOB U peMeHHbIX. Tunel naHHbIX. Llenbie Tunsl. Beme- Has paboTta
NporpamMM | CTBEHHbIE THIBI. Beipaxkenus. Onepanuu.

JUHeiiHo#, | Apupmernueckue onepanuu. MaremaTudecKkue
pa3BeTB- ¢yskuuu. Oneparopsl. OniepaTop NpUCBauBaHUs.
Jsomie m | Opranuzaiys BBOJa-BbIBOJA.
HHUKJInYe-
CKOH Jlornueckwuii (OyneBckuii) Tun. Opranuzanus
CTPYKTYPHBI | pa3BeTBJICHUH. Y cioBHBIE onepaTopsl. Oneparop
{}. Onpenenenune naHHBIX B oreparope {}
Oneparopsl nukia. OCHOBHbIE IUKIMYECKUE AJIr0-
PUTMBL. AITOPUTMBI 00pabOTKH MOCTIEA0BATEIHHO-
cTei. BioxeHHbIE [IUKIIBL.
Oyukmuu. O6mue ceeaenns o pyHknusx. [lepenada
napameTpoB B QpyHkuuto. [Ipumepsl ncmnonbp30BaHus
GyHKIHHA.
Hcnonp3oBanne QpyHKIUI MIPH TPOrpaMMHUPOBAHUHT
IUKIUYECKUX aITOPUTMOB.

2] O6padoTka | MaccuBbl. Ykazatenu. OCHOBHbIE arOpuTMbI 00pa- | [IpoBepka romari-
OJIHOMeEp- 00TKH MaccuBOB. OCOOCHHOCTH pean3alliy ajiro- | Hero 3aJaHus,
HBIX U PUTMOB 00paOOTKU MAaCCUBOB. OIIPOC, KOHTPOJIb-
AByMep- Has pabota
HBIX ANropuT™MbI COPTUPOBKU U MOUCKa. Peanu3anus Ha
maccuBoB | C.

Ctpoxku u cTpykTypsl B si3bike C. Mcnonb3oBanue
CTPYKTYP AJIsi 00paOOTKU KOMIUIEKCHBIX YHCEIL.




BaHMHA.

pase Haunmeno- ®dopma TeKyIIero
1 BaHUE Copnep:xanue paszaena KOHTPOJIS
pazneina
1 2 3 4
OcobeHHoCTH IByMepHBIX MaccHBOB. CriocoObl xpa-
HEHUS IByMEPHBIX MAaCCUBOB. AJITOPUTMBI 00pa-
OOTKH JIByMEpPHBIX MAaCCHBOB.
CpaBuurenbhbiit ananus s36ikoB C u C++. Mecto
S3bIKOB B COBPEMEHHOM IPOTPaMMHUPOBAHUMU.

3] CoBmect- | CoBMecTHOE McIosb30BaHUE (QYHKIMI, ykazareneil | [IpoBepka nomarni-
HOe HC- U MacCHBOB. HETO 3aJjaHus,
N0J1b30Ba- OIpOC, KOHTPOJIb-
HHE CBs3aHHBIE AMHAMUYECKUE aHHble. Odepenu, cruc-| Has paboTa
¢yHKUMIA U | KU, CTEKH, ICPEBBA.

MacCHBOB
npu peme- | HecranmaptHeie 3a1auu 00paOOTKH MacCUBOB. 3aja-
HHUM MPaK- | 4a 0 pacCTaHOBKe (ep3eld, 3a1aua 00 00xo1e KOHEM
THYECKHX | IaXMaTHOW JJOCKH U JpYyTHE.
3aja4
CoBMecTHOE UCIIOIb30BaHUE (PYHKIMHA U MAaCCHBOB
IIPY PELICHNN IPAKTUYECKUX 3a7a4

4| TecroBble | Tunsl ¢aiinoB. TekcTOBbIE U TBOMYHBIE (aMIbI. IIpoBepka nomari-
U IBOMY- HEro 3aJjaHus,
Hble ¢aii- | OOpaboTka TeKCTOBBIX (aiinoB. PazpaboTka OIIPOC, KOHTPOJIb-
JIbI IIPOrpaMM C UCIOJIb30BaHUEM TEKCTOBBIX (hailioB. | Has pabora

OcoGennoctu 00paboOTKU ABOUYHBIX (aitnoB. Daii-
JIBI IIOCJIE0BATEIBHOIO JOCTYTIA.
@Daisbpl OpPsIMOTO JOCTYIIA.

5| Ilporpamm | ANTOpUTMBI PEIICHUS 3a/1a4 JIMHEWHON anreOphl. ITpoBepka nomari-
HpPOBaHUe HETOo 3aJjaHus,
3aga4 au- | OcoOeHHOCTH MPOrPaMMHUPOBAHUS 3a/1a4ll YMHOXKeE- | OIPOC, KOHTPOJIb-
HelHOH HHS MaTPHLL. Has paboTta
aJaredpbl

Pemienue cuctem JTMHEHHBIX aaredpanyecKux
ypaBHeHul. [IporpammupoBanne merona ["aycca u
metona JKopaana-I'aycca.

IIporpaMMa BBIUKCIEHMS ONIPEIETUTENS.
OcobeHHocTH pa3paboTKH MPOrpaMM BBIUUCIICHUS
0o0paTHOM MaTpuIlbl

6/ O0bexkTHO- | OCHOBHBIE OHATHS 00BEKTHO-OpHEeHTHpoBaHHOTO | [TpoBepka qomari-
OPHEHTH- nmporpaMMmupoBanus. Bosmoxxnoctu C++ i HETO 3aJjaHus,
POBaHHOe | HanucaHus Koja c ucrosnb3oBanueMm OOIL OIIPOC, KOHTPOJIb-
nporpamMm Has pabora
upoBanme | Pa3paboTka mporpaMm c UCHOJIH30BAHUEM HACIIEI0-




pase Haunmeno- ®dopma TeKyIIero
1 BaHUE Copnep:xanue paszaena KOHTPOJIS
pazneina
1 2 3 4
IIprmepsl peasbHBIX MIPUIIOKEHUHN C UCIIOJIB30Ba-
HUEM TEXHOJIOTHI 00BEKTHO-OPHEHTPOBAHHOTO
nporpammupoBanus. Kinacec Complex — ucrnosns3o-
BaHue koHuenuuu OOII 1ig mporpaMMupoBaHust
MaTEMaTHUYECKUX 3a1ad.
7| Opranmsa- | HcnonszoBanue Gnuplot 1t opranuzanuu rpagu- | [Tposepka nqomari-
M yeckoro BbIBoAa. Moayns Gnup. HEro 3aJjaHusl,
rpajpuye- OIIPOC, KOHTPOJIb-
cKkoro Bbl- | bubmmoreka Mathgl st opranmzanmu rpaduye- Has pabora
BOJA JaH- | CKOTO BBIBOJA.
HBIX
8| Paszpa- OcobeHHocTH pa3pabOTKH U HCIIOJIb30BaHHS [IpoBepka nomar-
00TKA NPHU- | COBPEMEHHBIX OMOJINOTEK. HETO0 3aJIaHus,
KJIAJAHBIX [Tpumeps! pa3paOOTKK NPUKIIAJHBIX IPOTPAMM Ha | OIPOC, KOHTPOJIb-
NPOrpamMM | si3bIKE BBICOKOT'O YPOBHSI Has pabota
9] Hporpamm | S3bik nporpamMmmupoBanus Python. O630p unrterpu-| IIpoBepka qomari-
HPOBaHUe | POBaHHBIX cpel pa3padboTku. CTpyKTypa HETOo 3aJaHus
Ha fA3bIKE nporpamMmsbl. Tumsl 1aHHbIX B Python.
Python Broa-BeiBo B Python.

JIuHeiiHbie, pa3BETBISIOMIMECS, TUKINYECKHUE aJro-
put™mel B Python.

@ynkiuu B Python.

Ocob6ennoctu 00paboTku MaccuBoB B Python.
Monynb Python.

BriBoa rpaduueckoit undopmanuu. Moyne
MatPlotlib. CoBmectHOE ncnons3oBanue MathGL u

PyQt.
TexcToBble 1 1Bon4HbIe (aiinbl B Python.
Pemenue 3amau nuHeitHOM anredpsl B Python.

OOBEKTHO-OPHEHTUPOBAHHAS TTAPAUTMA
nporpammupoBanusi. O0bekTsl. MHKancymsnus,
nonumopdusm, HacnenoBanue. OOBEKTHO-OPHEHTH-
POBaHHOE MPOECKTUPOBAHUE.

Knaccel u 00bexTel. CoObITHs U coobmienus. Mexa-
HU3M Mepeiayn U 00paboTKH, COOOIIECHHI B
00BEKTHO-OPUEHTHPOBAHHBIX CPEax.

PucoBanue u nporpamMMupoBanue rpaduku B
Python. O6bekT Canvas.
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Ne
pase Haunmeno- ®dopma TeKyIIero
14 BaHHE Coneprxanue pasnena KOHTPOJIS
pazaena
1 2 3 4
Busyansnoe nporpammupoBanue. Moayns tkinker.
Pemenne MatemMaTnyeckux 3a/1a4 ¢ TOMOIIBIO MO
7S sympy.
Pa3paboTtka nmpuKIIaAHBIX TPOTPAMM C UCIOIH30BaA-
HUEM HECKOJBKMX COBPEMEHHBIX SI3bIKOB BBICOKOTO
YpOBHSL.
2.3.2 3aHATHA CEMMHAPCKOro TUMNA (Ja00paTopHbIe 3aHATHS)
No Haumenosa- dopma TEKyIIEero
HaunmenoBanue nabopatopHbIXx paboT
paszzaena HUe KOHTPOJIS
pazzeina
1 2 3 4
I. | Tunst gan- | 1. Ilpocreiimme nporpaMMsl. IIpoBepka gomarni-
HBIX, OIle- 2. Jluneinble anropuTMsel. BerunciaeHue BeIpake- | HUX 3aJaHUil, onpo-
paTopbl Huil. [IporpaMmupoBaHue LETOYUCIEHHBIX U ChbI, KOHTPOJIbHbBIE
sI3bIKA MaTeMaTHYeCKUX BbIPAKECHUH. paboThI
3. Pa3zBeTBisIOMIMECS aJTOPUTMBI. Y CIIOBHBII OTle-
patop.
4. KonTponbHas padota «BeTBieHus».
5. Omeparops! nukia. Oneparops! nukia for. 3ama-
YH C UEIbIMU YHUCTaMH.
6. Omeparopsl ukiaa. O6padoTKa MmociaeI0BaTeNb-
HOCTEeW. Briuncienue cymmsl psiaa .
7. KonrponbHas padora «L{ukib.
2. | Oopadorka | 8. IIporpammupoBaHuE aJrOPUTMOB 0OPaOOTKU ITpoBepka nomari-
oJHOMeEp- OJIHOMEPHBIX MaCCHBOB HUX 3a/IaHu#, OIpo-
HBIX U 9. IlporpaMMupoBaHHE aITOPUTMOB COPTUPOBKU | ChbI, KOHTPOJIbHAS
JABYMEPHBIX MacCHBOB. paboThI
MacCHBOB 10. KonrponsHas padora «OqHOMEpHBIE MaCCHUBBI.
11. IIporpammupoBaHue 3a7a4 ¢ UCIOI30BaHUEM
CTPOK U CTPYKTYD.
12. TIporpaMMupoBaHHE aJITOPUTMOB 00PAOOTKHU
JIBYMEPHBIX MacCHBOB
3. | CoBMmecTt- 13.  Cps3anHble AMHaMHYeCKUe AaHHbIE. Oye- ITpoBepka nomari-
HOe MCIOJb- | Pe/IU, CIIUCKH, CTEKH, JePEBbS. HUX 3aJIaHu#, OIpo-
30BaHue 14.  HecrannapTHble 3a1auu 0OpabOTKU MacCHu- | Cbl, KOHTPOJIbHAS
¢ynkumii u | BoB. 3a7aua o pacctaHoBke (pepaeid, 3aaua 00 00x0-| paboThI
MacCHBOB Jie KOHEM [IaXMaTHOM TOCKH U JIpyTHE.
npu peuie-
HHUH NPaK-
THYECKHUX
3aaa4

11




rpaduKOB IByXMEPHBIX M TPEXMEPHBIX (DYHKITHIA,
nuarpamm (2D, 3D)

4. Pemenwuie 3anay nuHeitHON anreOphl cpe-
ctBamu Python.

3. Pa3zpaboTka rnporpamm ¢ UCHoJib30BaHUEM
TEKCTOBBIX (hailyioB.

6. Pa3paboTka nmporpaMm perieHus 3agaq oopa-

OOTKHU SKCIIEPUMEHTAIbHBIX TaHHBIX. IHTEepmo-
TSI ¥ OKCTPATIONSAIUS (QYHKITHIA.

7. Pa3pabotka nporpamm perieHus 3agaq oopa-
OOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX. MeTo
HaVMEHbIIINX KBaJPaTOB.

8. Hcnonp3oBanue MOYJIs Sympy Juisi pelre-

No Haumenosa- dopma TEKyIIEero
HanmMenoBanue mabopaTopHbIX padboT
pazznena HUe KOHTPOJIS
paznena
1 2 3 4

4. | TectroBble n | 15. PazpaboTka nporpaMm c ucnosiab3oBaHueM Tek- | [IpoBepka romari-
JABONYHDbIE CTOBBIX (haiiIoB. HUX 3aJIaHUM, OIIPO-
daiiabl 16. JIBonuHble (aiinbl Mocie 0BaTeIbHOTO JOCTYMA. | ChI

17. ®aiinsl IpsIMOro JOCTYIA.

5. | Oporpammu | 18. Pa3pabotka nporpamm pemienus 3agad auHei- | [IpoBepka momari-
poBaHue 3a- | HOH anreOpsl. HUX 3a/laHuH, OIpo-
Aad JIMHei- Cbl, KOHTPOJIbHbIE
HOIi ared- paboThI
pbl

6. | O6bexkTHO- | 19. Pa3paboTka npukiIaaHbIX IPOrpaMM C HCIOIb30-| [IpoBepka qomar-
opuentupo- | Banue OOIL. HUX 3aJaHUH, OIIpO-
BaHHOE 20. OO6BEKTHO-OPUEHTUPOBAHHOE IIPOTPAMMHUPOBA- | Cbl, KOHTPOJIbHBIE
NPOrpaMMH | HHE C MCIIOJb30BaHUEM TEXHOJIOIMU HACIEIOBaHUA. | pabOThI
poBaHHe 21. Pa3paboTka nporpamm perieHust MareMaTiye-

CKHUX 3aJiau C ucnojb3oBaHus kinacca Complex.

7 | Opranmsza- | 23. [IpuknagHeie TpOrpaMMbl IJ1s MOCTPOEHUS IIpoBepka nomarmi-
uus rpagu- | rpa@UKOB ABYXMEPHBIX U TPEXMEPHBIX (PYHKLUH, HETO0 3aJjaHMsl,
YeCKOoro nuarpamm (2D, 3D) Onpoc, KOHTPOJIb-
BBIBO/IA Has paboTa
JAHHBIX

8 | Pazpaborka | 24. PazpaboTka mporpamMm peuieHus HeluHeHbIx U | [IpoBepka gomari-
NpHUKJIAJ- areOpandeckux ypaBHEHUI. HETO 3aJaHusl,

HBIX 25. Pa3paboTka nmporpamm perieHus 3a1a4 oopa- OINpOC, KOHTPOJIb-
nporpamMMm | OOTKH SKCIIEpUMEHTAIbHBIX JaHHBIX. MIHTEpIIO- Has paboTa
JSIMS ¥ SKCTPATIONALUS (PYHKIUH.
26. Pa3paboTka nmporpamm pemieHus 3aga4 oopa-
OOTKH KCIIEPUMEHTAIBHBIX JAHHBIX. MeTo]
HAaUMEHBIINX KBAIPATOB.

9 | llporpammu | 1. PazpaboTtka nmpocTelmmx nporpaMm Ha IIposepka gomar-
pOBaHHe HA Python (nuHeliHble, pa3BeTBISIOIUECS, HUKJIN- | HUX 3aJJaHHMH, OIIpo-
sI3bIKE YECKHUE AJITOPUTMBI). Cbl, KOHTPOJIbHbIE
Python 2. Pa3zpaboTka nporpamMmm 00pabOTKH MacCHBOB | pabOTHI

u Matpui Ha Python
3. IIpuknanHbie MIPOrpaMMBl 1Sl IOCTPOEHUS
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No Haumenosa- dopma TEKyIIEero
HanmenoBanue mabopaTopHbBIX paboT
paznena HUE KOHTPOJIS
paszzuena
1 2 3 4

HUSI MAaTEMAaTUICCKHX 3a/1a4.

9. PazpaboTka BU3yalIbHBIX MPHIIOKEHUH Ha

Python.

2.3.3 IlpuMepHasi TeMaTHKA KypCOBBIX padoT
Kypcosvie pabomui ne npedycmompenivi

2.4 IepeveHb y4eOHO-METOIHYECKOTO 00eCeYeHUsI IJIsi CAMOCTOSITEIbHOI PadoThI
00y4YaIOIIHXCS MO0 TUCIUTLINHE

[Tepeuenpb yueOHO-METOAMYECKOTO OOecTe-

Ne Bun CPC YeHUS TUCHUILINHBI 10 BBIIIOJIHEHHUIO CaMO-
CTOSITEJIBHOW PabOThI
1 2 3

1. |IIpopaboTka IEKIIMOHHOTO MaTepraia

2. |Yrenue u aHanu3 yueOHOU M HAYYHOH JIM-Meronuueckne yKa3aHUS [0 BBIIONHCHHIO
TepaTypbl CaMOCTOSITENILHOW  pabOThl, yTBEP)K/ICHHBIE
kaenpoit MH(pOPMALIMOHHBIX
3. |[loaroroBka K 1a00OPaTOPHBIM 3aHATHIM 00pa30BaTeNbHBIX TEXHOJOTUH, MPOTOKONI Nel
ot 31 aBrycra 2017 r.

4. |[ToaroroBka K 9K3aMEHY

Y4eOHO-MEeTOAMYECKUE MaTepuasbl JUIsl CaMOCTOSTENLHOM paboThl OOyyarolmuxcs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 310poBhsi (OB3) mpenocTtaBisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[J0POBBS U BOCIIPUATHS HHPOPMALIIH:

Jist i1 ¢ HapyIIEHUSIMH 3PEHHS:

— B IieyaTHOU popme yBeTMueHHBIM HIpU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jlis U1 ¢ HapyIIeHUSIMH CTyXa!

— B mieyaTHo opme,

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 1 ¢ HapyIIEHUSIME OTIOPHO-BUTATEIILHOTO amnmapara:

— B [IeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TMepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0yyaromxcs.

3. Oo0pa3oBarejibHble TE€XHOJOTHHM, NMPUMEHsieMble NMPH OCBOEHMHU IMCUHMILIUHBI
(MmonxyJis)

B xome wu3yueHus JMCUUIUIMHBI TPEAYCMOTPEHO HCIOJIb30BAHHUE  CIICIYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTUN: JIEeKIHUU, NPAKTUYECKUE 3aHITHUs, NpobieMHOoe oOyueHue,
CcaMOCTOsITeNIbHAs PaboTa CTyICHTOB.

KoMreTeHTHOCTHBIN MOAXOJ B paMKax MPEnojaBaHusl AUCHUILIUHBI pealu3yeTcs B
WCIIOJIb30BAHUM WHTEPAKTUBHBIX TEXHOJOTMM M AaKTUBHBIX METOJOB (TIPOEKTHBIX METOJMK,
MO3rOBOTO IITypMa, pa30dopa KOHKPETHBIX CHUTyallMil, aHalu3a [eJaroruyeckux 3ajad,
MearornIecKoro SKCIePUMEHTA, HHBIX (JOPM) B COUCTAHUHU C BHEAYTUTOPHON PabOTOM.
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WndpopmanoHHble  TEXHOJOTHH,
UCIIONIb30BaHNWE  HH(OPMAIMOHHBIX
TEJIEKOMMYHUKAaIMOHHOM ceTh VIHTepHET.

AnanTuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3yUYEHUHU JUCHIUTIINHBI
— JUIsl JIMII C OrPAaHWYEHHBIMH BO3MOXHOCTSMHU 3J0pPOBbsSl IPEIYyCMOTPEHA OpraHu3anus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

MPUMEHSEMbIE TPU  U3YYECHUM  JUCLUILIMHBI:
pecypcoB, JOCTYIIHBIX B nH(pOpMaAITMOHHO-

4. OueHoYHbIe CPeACTBA JJsl TEKYLIEro KOHTPOJISI YCIIEeBAeMOCTH U NMPOMEKYTO4-
HOM aTTecTalnm

OrneHOUYHBIE CpeICTBa MpEIHA3HAYEHBI MJIS KOHTPOJIS U OIEHKH 00pa30BaTeIbHBIX
NOCTHKEHUH obOyugaromuxcs, OCBOMBIIINX porpamMmmy y4ueOHOU TV CITATIITMHEBI
«IIporpamMmmupoBanue».

OlLleHOYHBIE CPE/ICTBA BKIFOYAKOT KOHTPOJIbHBIE MATE€pUAIIbI ISl IPOBEICHUS TEKYIIETO
KOHTpOJIsI B (hOpME TECTOBBIX 3aJlaHUM, JOKIAAA-MPE3ECHTAIMH MO MPOOJIEMHBIM BOMpPOCaM,
Pa3HOYPOBHEBBIX 33JIaHUM, CUTYAITMOHHBIX 3aJ1a4 (yKa3aTh HHOE) U MTPOMEKYTOUHON aTTECTAIlUN

B (hopMe BOIMPOCOB U 3aJaHUI K SK3aMEHAM.

Kox n HaumMeHOBaHUE WH-

HaumeHnoBaHue O11eHOYHOTO CpCacTBa

Ne Pe3ynbraTel 00y4ueHus >
n/m JKaTopa (B cooTBeTCTBUH C 1I. 1.4) Texymui Hpomexyrouras
(B coorBeTcTBHU C 1. 1.4) KOHTPOJIb aTTecTalus
HNOIIKB-9.1.  O6Gnamaer | MOIIKB-9.1. 3-1. 3HaeT apXuTekTypy
0a30BBIMH  3HAaHMSMH B | COBPEMEHHBIX HH()OPMALMOHHBIX CH-
obnactu COBPEMEHHBIX | CTE€M, IPHUKIAJHOIO MU CHCTEMHOIO
WHQOPMALIMOHHBIX TEXHO- | HPOIPaMMHOTIO OOECIEYEeHUs, B TOM
1 | ;morwmii, MPUKIIAJHOTO | YHCIe, CBOOOJHOTO H POCCHICKOTO.
MPOrpaMMHUPOBAHUS U HEMl-
POCETEBBIX TEXHOJIOTHHA HNOIIKB-9.1. 3-2. 3HaeT NPUHIHUIIH]
00y4eHHUsI MCKYCCTBEHHBIX HEHPOHHBIX
cere
HNOIIKB-9.2. Nmeet npak- | HOIKB-9.2. 3-1. 3Haer sTamnsl co3ia-
TUYECKHH OIBIT CO3JaHUs | HUSL  MPUKIAJHOTO  IPOrPaMMHOTO
NPUKIAHBIX ~ TPOrpaMM- | 0OECIieueHus, B TOM YUCIie CBOOOIHO-
HBIX CPEJICTB C KCIOJB30- | TO U POCCHHCKOTrO.
BaHHEM COBPEMEHHBIX
nHpopmannoHHEIX TexHO- | MOIIKB-9.2. 3-2. 3HaeT CHHTaKCUC H
JorTH OCHOBHBIE CTPYKTYpPBI COBPEMEHHBIX
SI3BIKOB TIPOTPaMMHUPOBAHUSL. 3aganus s
camocrosaTensHoro | Bompocs! n 3a-
HUOIIKB-9.2. ¥-1. YmMmeer co3aaBaTh | pelICHUS JIaHUs K DK3aMe-
MpUKJIaHOe TporpamMmHoe obecreue- | KoHTponbHas pa- | Hy
2 HHE, B TOM YHCIIEe, UMEIolee KIHeHT- | 00oTa
CEPBEPHYIO apXUTEKTYPY.
HNOIIKB-9.2. ¥-2. YMmeer paboTats ¢
COBPEMEHHBIMHU 0a3aMH JIaHHBIX U CO-
OTBETCTBYIOIIMMH 00pa30BaTEIbHBIMH
MH(OPMALMOHHBIMU PECYpCaMu.
HNOIIKB-9.2. Y-3. Bnaneer mpaxTu-
YECKUMH HaBBIKaMH Pa3pabOTKH U -
3aifHa 3JEKTPOHHBIX JIOKAJIBHBIX H
CETEBBIX 00pa30BaTEIBHBIX PECYPCOB
HNOIIKB-9.3. 3naer | HOIIKB-9.3. 3-1. 3Haer coBpeMeH-
NPUHLOMOBL [TOCTPOSHHUS M | HYIO KJIAcCH(HUKALUIO ONepanuoOHHBIX
3 | MCTIOJIb3OBAHMS COBPEMEH- | CHCTEM, MX apXMTEKTYPY H COOTBET-

HBIX OHepaHI/IOHHBIX CHUu-
crem (OC), B ToM umcie
aTbTEpPHATHBHBIX (cBOOO-

CTBYIOII[EE PACIPOCTPAHCHHOE IPH-
knagaoe I10.
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HBIX U poccuiickux OC), u
HCIOJB3YeT WX B mpodec-
CHOHAJILHOH NIEATEIbHOCTH

HNOIIKB-9.3. 3-2. 3HaeT anropuTMbI
YCTaHOBKHU OTEPAIlMOHHBIX CHUCTEM, B
TOM YHCIIE CBOOOAHBIX U YCIOBHO Oec-
IUTATHBIX, a  TaKkKe  IPHUHIUIEI
COBMECTHOTO HCIONB30BaHUS TPAIH-
LUOHHBIX U anbTepHaTUBHBIX OC.

HNOIIKB-9.3. Y-1. IIpumensier
UMCIOINUCCA 3HAHUSA I OGCCHG'—IeHI/IH
HH(POPMALMOHHOM 6e30macHOCTH

MOJIB30BATENLCKUX MH()OPMAIIMOHHBIX
CHCTEM, NPOrpaMMHOTO M ammapar-
HOT'0 00eCIICUCHHUS

HNOIIKB-9.4. Nmeet npak-
TUYECKHU OIBIT BHEIPEHUS
1 UCIIOJIb30BaHUs onepanu-
OHHBIX CUCTCM, B TOM YHC-
Je  albTCPHATHUBHBIX, B
00pa3oBaTeNpHBIX W HAy4-
HBIX YUPEXICHUIX

HOIIKB-9.4. 3-1. 3HaeT OTIMYHUTEID-
HbIE OCOOCHHOCTH TpPATUIIMOHHBIX U
ansrepHaTuBHBIX OC.

HNOIIKB-9.4. 3-2. OGnamaer 3HaHU-
SMH, TO3BOJISIIOIIMMH  ITPUHUMATh
pemenust 00 3pPEeKTUBHOCTH HCTIONb-
30BaHUS TPAAUIMOHHOTO M ajbTepHa-
TUBHOTO HPOIPaMMHOTO oOecriedeHus
B PasiIMYHBIX c(hepax MPOU3BOJICTBEH-
HOMH J1eATENbHOCTH.

HOIIKB-9.4. Y-1. Bmaneer HaBbI-
KaMH paboThl B COBPEMEHHBIX Ollepa-
[MOHHBIX CUCTEMAX, B TOM YHCJIE ajlb-
TEPHATHUBHBIX.

HOIIKB-9.4. ¥Y-2. Bnaaeer HaBbI-
KaMH paboThl C COBPEMEHHBIM IIpH-
KJIaJHBIM TPOTPaMMHBIM oOOecreye-
HHEM, B TOM YHCJIe CBOOOIHBIM H POC-
CUMCKUM

UIIKOB -1.1 I[Tornmaer
coJlepXKaHHe, CYIIHOCTS,
3aKOHOMEPHOCTH, IPUHIIU-
bl © 0COOCHHOCTH
I/I3y‘laeMI)IX HBJ’[eHI/Iﬁ u
MIPOIIECCOB, Oa30BbIC TEO-
puu B IPEOIMETHON
00acTi; 3aKOHOMEPHOCTH,
OTPEICTISIFOIIIE MECTO
mpeaMeTa B 00IIeH KapTH-
HE MHpa; IPOrPaMMEI H
yueOHHKH TI0 Mpero/iaBa-
€MOMY IPEIMETY; OCHOBBI
00IIEeTEOPETHYCCKHX TUC-
LIMIUIMH B 00BbEME, HEO0XO-
JIUMOM JIJISI PELLICHUSI Tie-
JIAarOrMYECKUX, HAYIHO-
METOJMYCCKIX ¥ OpraHu3a-
LUOHHO-YTIPABICHYECKUX
3a/a4 (Iegaroruka, mcuxo-
JIoTHs1, Bo3pacTHas Gu3no-
JIOTHST; IIIKOJIbHAS THTHEHA,
METO/IMKA MPENoIaBaHus
MpeaMeTa).

HIIKOB — 1.1 3-1 3HaeT OCHOBBI
00IIeTEOPETHICCKIX TUCIUILINH B
00BeMe, HEOOXOJUMBIX ISl PEIICHUS
MearOrMYeCKIX, HayYHO-METO 1N
CKUX M OpTaHM3al[IOHHO-YIIpaBJIeHYe-
CKHX 3a7ad (Tegaroruka, MCuXoJoTHs,
BO3pacTHast (PU3UOIIOTHS; IIKOJIFHAS
TUTHCHA; METOINKA TIPENOJaBaAHNUS
TpeaMeTa)

UIIKOB — 1.1 3-2 3naet Teoputo u
METO/Ibl YIpaBJICHHsI 00pa30BaTeb-
HBIMH CHCTEMaMHU, METO/TUKA YICOHOMH
1 BOCITUTATENILHOM PaboThI, TpeOOBa-
HUSI K OCHAIICHUIO U 000y JOBAaHHIO
y4eOHBIX KaOMHETOB U TIOACOOHBIX
MTOMEIICHUH K HAM, CpelIcTBa 00yde-
HUS U UX JUJAKTHYECKUE BO3ZMOKHO-
CTH

UITKOB — 1.1 3-3 3xaet nporpaMmsl
1 y4eOHUKH 10 TPEIoIaBaeMOMy
peaMeTy

HITKOB — 1.1 ¥-1 Ymeer pa3pabatsi-
BaTh pabodyro MporpaMmy O IpeamMe-
Ty, KypCy Ha OCHOBE IIPUMEPHBIX
OCHOBHBIX 00111€00pa30BaTeIEHBIX
IporpaMM U 00ecIeYnBaTh €€ BBIOJI-
HEHHE

15




HITKOB — 1.1 ¥-2 YMeeT NpUMEHATh
TICHXOJIOTO-TIeJIArOTUYECKHE TEXHO-
JIOTWH (B TOM YHCJIE HHKIIIO3UBHBIE),
HEOOXOAUMBIE ISl aJpecHOi paboTHI ¢
Pa3ITUYHBIMA KOHTHHT€HTaMH 00y-
YAIOMINXCS: OapEHHbIE AETH, COIH-
AJIBHO YS3BUMBIC JETH, IETH, 110-
MaBIIKE B TPYAHBIC )KU3HEHHBIE CUTY-
aluu, 1€TU-MUTPAHTBI, 1E€TU-CUPOTHI,
JIETH C OCOOBIMU 00pa30BaTEIbHBIMU
MOTPeOHOCTSIMH (ayTHCTBI, IETH C
CHHIPOMOM Jie(UIINTa BHUMAHUS U
THIICPaKTHBHOCTBIO U JIP.), I€TH C
OrpaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0pPOBbSI, IETH C JICBUAIUSIMH MOBE-
JICHUS, JIETH C 3aBUCUMOCTBIO.
UIIKOB -1.1 V-3 YMmeer npuMeHATh
COBPEMEHHBIE 00pa30BaTENbHBIE TEX-
HOJIOTUH, BKITIOYast HH()OPMALMOHHEIE,
a Taxke mudpoBbie 00pa3oBaTENBEHBIC

pecypcbl

UIIKOB -1.2 Ananuzupyet
0a30BbIC TIPEMETHBIC Ha-
YYHO-TCOPETUUCCKHUE MPE]I-
CTaBJICHHS O CYIIHOCTH,
3aKOHOMEPHOCTSIX,
MIPUHITUIIAX U 0COOEHHO-
CTSIX M3YYaCMbIX SIBJICHUI
U MPOIIECCOB

HUITIKOB -1.2 3-1 3naeT 6a3oBbIe mpe-
METHBIE HAYYHO-TEOPETHYECKHUE MPEe/-
CTaBJICHUS O CYIIHOCTH, 3aKOHOMEp-
HOCTAX, MPUHIUIIAX U 0COOEHHOCTAX
M3y4YaeMbIX SIBICHUN U IPOLECCOB.
UIIKOBL -1.2 V-1 Ymeer aHanmu3upo-
BaTh 0A30BbIC MPEAMETHBIC HAYYHO-
TEOPETHUYECKUE MPECTABICHHS O
CYIIHOCTH, 3aKOHOMEPHOCTSIX,
MPUHIUIAX U 0OCOOEHHOCTSIX
N3y4aCMbIX SIBJICHUHN 1 Ipo1EeCcCcoB

UIIKOB -1.3 Bnageer Ha-
BBIKAMH TTOHMMAaHHUS U CH-
CTEMHOI0 aHalii3a 0a30BbIX
HAYYHO-TEOPETUUECKHUX
MIPEICTaBICHAMN JIJIsl pellie-
HUS TPO(HECCHOHATBEHBIX
3ama4

HIIKOB -1.3 3-1 3HaeT OCHOBHBIC
MpOoOIEMBI HCCIIEOBAaHUS B 00JIaCTH
CHCTEMHOI0 aHalln3a 0a30BbIX Ha-
YYHO-TEOPETUICCKUX MPEICTABICHUN
JUTS peeHUs TPO(EeCCHOHAIBHBIX 3a-
nay

UIIKOB -1.3 V-1 YMmeer npumMeHsTh
COBpeMeHHLIe METOAbI CUCTECMHOI'O
aHanm3a 0a30BBIX HAYYHO-TEOPETHYIEC-
CKUX TIPEICTABICHAN IS peIICHHS
po¢eCCHOHATBHBIX 3a1ad

HUIIKOB -6.1 Ucnonb3yer
pasIMYHBIC BUIBI OPTaHU-
3aI[MU TBOPYECKO# 1es-
TEJILHOCTH 00Y4aIOIIUXCs
pu 00y4eHUH MaTeMaTHKe
u naHpopmaTHke (yuebHo-
HCCIIeI0BATEIbCKAS Jesl-
TEJIHOCTb, MIPOSKTHAS JIesI-
TEIBHOCTD U T.I1.); CIIOCOOBI
MOTHBAIIUH IKOJIbHUKOB K
y4eOHO-UCCIICIO0-
BaTeJIbCKOM paboTe 1o
MareMaruke 1 HH)OpMaTH-
Ke

HIIKOB — 6.1 3-1 3naer npenojasa-
EMBI TIPeIMET B Mpe/eNiax TpeOoBa-
HUH (perepabHBIX TOCYNIapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB U
OCHOBHO# 00111c00pa3oBaTeIbHOM
MIPOTPaMMBEI, €ro HCTOPHH U MECTa B
MHPOBOHU KyITBTYpE U HayKe

UIIKOB — 6.1 3-2 3HaeT TeXHUKHU U
MIPUEMBI BOBIICYCHUS B JICATEITHHOCTD
U TIOJJICpXKAHUS UHTEpeca K Hel
HITKOB — 6.1 3-3 3Haet ¢hopMbl 1 Me-
TOJIbI 00YUCHHSI, B TOM YHUCIIC BHIXO/ISI-
1IMe 32 paMKH y9eOHBIX 3aHATHI:
MIPOEKTHAS ACSITENBHOCTD, JabopaTop-
HBIC DKCIIEPHUMEHTHI, TT0JIEBas TIPAKTH-
Ka ¥ T.IIL

HITKOB -6.1 Y-1 YMmeer opraHu3oBbI-
BaTh Pa3IMYHBIC BUJBI BHCYPOUYHOM
JISSITCIIHOCTH: UTPOBYIO, YUCOHO-

16




UCCIIEI0BATENbCKYI0, Xy0KECTBEHHO-
NIPOAYKTUBHYIO, KYJIBTYpHO-
JIOCYTOBYIO C y4ETOM BO3MOXKHOCTEH
00pa3oBaTENILHON OPTaHU3AINH, MECTA
JKUTEJIBCTBA M HCTOPUKO-KYJIETYPHOTO
cBOeOOpa3ms pernonHa

UITKOB -6.1 V-2 YMmeer ynpaBnsiTh
y4eOHBIMH TPYIIIaMH C LIEJIBIO BOBJIE-
YeHUs 00yYaIoINXCs B ITPOIIECC
06yquI/I${ " BOCIIUTAHUA, MOTUBUPYA
nX y4eOHO-II03HABATENbHYIO IESTENb-
HOCTb

HITKOB -6.2 Oprann3oBsl-
BaeT PazIMYHbIEC BHJIbI
TBOPYECKOH JIESITEIbHOCTH
00yJaroIumxcs mpu o0yde-
HHUHU MAaTEMATHUKE U
nHpOPMATHKE; MOTHBHUPY-
eT oOyJaromuxcs K

HITKOB — 6.2 3-1 3naet pa3nuuHbie
BU/IbI TBOPYECKOH AEATEITLHOCTH 00Y-
YaIOMIMXCs IPH 00YUEHUH MaTeMaTH-
ke 1 uHdopmartuke

HIIKOBb -6.2 Y-1 YMmeeT MOTUBUPO-
BaTh 00YJAIONINXCS K YIeOHO-HCCIIe-
JIOBaTEIbCKOM paboTe IO MaTEMaTHKE

? y4eOHO-HCcCIeo- u nHpOpMaTHKE
BaTeIbCKOM paboTe 1mo HITKOB -6.2 V-2 YMeet ynpaBisiTh
MareMaTuke 1 HHQOpMaTH- | y4eOHBIMU IPYMIIaMH C [EJbIO BOBIIE-
Ke yeHHs 00ydaroluxcs B IPOLECC
00y4eHUs U BOCIIUTAHUS, MOTHBHPYS
UX y4eOHO-HCCIIeAOBATEIBCKYIO Jes-
TEJILHOCTh
UIIKOEL -6.3 Iemonctpu- | UIIKOB — 6.3 3-1 3naet paznuyHbie
pPYeT yMEHHMS 110 OpraHu3a- | BUJIBI TBOPUYECKOH AEATEIBHOCTH 00Y-
LIUM TBOPYECKOM AeATENb- | YAIOMIMXCS NPH 00y4YEeHUH MaTeMaTH-
HOCTH 00Y4YaroIuXcsl pu Ke 1 uH(popMaTHKe B OCHOBHOI LIKOJIE
HU3Y4YEHUH MaTEMaTUKU U UIIKOB -6.3 V-1 YMmeeT MOTUBHPO-
MH(OPMATHUKU B OCHOBHOH | BaTh 00y4aroluxcs K yueOHO-Hcclie-
7 | TUKOIE; TEXHOMOMMAMHU pas- JIOBaTEIbCKOM paboTe M0 MaTeMaTHKE

BUTHSI HHTEpECa Y IIKOJIb-
HUKOB K Y4€0HO- UCCIIe/I0-
BaTeNbCKOH paboTe 1Mo
MaTeMaTHKe U HHPOPMATH-
Ke

u nHdopMaTHKe B OCHOBHOM MIKOJIE
UITKOB -6.3 V-2 YmMmeer ynpaBisith
y4eOHBIMU TPYIIIAMU C LIEJIBIO BOBJIE-
YeHHs1 00yJaIOIINXCS B IPOLECC
00y4eHHUS U BOCITUTAHUS, MOTUBHPYSI
nX y4eOHO-MCCIIeJ0BATENbCKYIO Aesi-
TEIBHOCTh

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIEe MaTepHAJIbl, He00X0IMMBbIe VI OLleHKH 3HA-
HMii, YMEHHIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIOLINX 3Tanbl (popmu-
POBaHUsI KOMIIETEHIHI B Mpolecce 0CBOeHNUsI 00pa3oBaTeIbHON NPOrpaMMbl

Kourposabnas padora «BerBienus»
Bapuanrt I

1. CocTaBUTH IOTUYECKOE BBIPAKEHUE, 3HAUEHHE KOTOPOTO paBHO True, eclii BHICKA3bIBAHUE
uCcTHHHO, U False, — eciu 105HO.

B nBy3Ha4HOM HaTypallbHOM YHCIIE 72 TIepBasi Hu(pa BABOEC MEHBIIE BTOPOIA.

2. 3anucaTh BbIpaXXeHHE, UICTUHHOE TOI'/la U TOJIBKO TOr'Ja, KOrja Touka (X, y) NpUHaAJIEKUT
TOJILKO 3aIUTPUXOBAaHHOM 00JacTH:
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X2+y =

e

3. M300pa3uth Ha miuockoctu (X, Y) o6iacte, B KOTOPOH U TOJIBKO B KOTOPOWH MCTUHHO yKa-
3aHHOE BBIpa)KEHUE
(x<=0) && (x*x + pow(y,2) <=4) || (x>=0) && (y <= -x + 2) && (y >=x - 2)

Omnpoc «Yc10BHBI onIepaToOp»

1.  BBeneno uerbipex3HauHOE uKcio. HaliTi KOMYeCTBO €AMHMULL B 3aIIMCH YUCIIA.

2. BseneHo Tpex3zHauHOe uncio. Eciu B 3amucy 3Toro yncia copepikures ugpa 7, 3aMEHUTh €€ Ha
9.

3. Bseneno uerbipex3HauHoe uncio. Ecimu oHO okaHuMBaeTcs HyseM, pUOaBUTh K HEMY MEPBYIO
1Mdpy yucia.

4.  Baeneno Tpex3zHayHoe uucio. Eciu B 3anucy yncia HeT Ludpbl S, TO 3aMEHUTH TOCIIETHIOHO
mm¢py Ha 5.

5. Bsaeaeno tpex3HauHoe uncio. Eciau cymma nocienHux IByX Ludp HeueTHa, TO IOMEHSITh
UX MECTaMHU.

6. Bseneno uersipexzHayHoe uncio. Haiitu konmuectBo 1ugp, KpaTHBIX 5.

7. Baogmsarcs uensie X 1 Y. Ecniu X genurcsa Ha Y € OCTaTKOM, TO BBIBECTH BEJIMYUHY OCTaT-
Ka, NHAa4Ye BBIBECTU TEKCT «X KPaTHO Y )».

8. U3 umcen A, B, C BbIOpaTh MaKkCHUMAalIbHOE.

9.  Bseneno uetbipex3HauHoe unciio. [IpoBepyTh, paBHO Ji1 MPOU3BEIECHHE BYX MEPBbIX UMD
IIPOU3BENICHUIO JIBYX IIOCIIC/IHUX.

10. JlaHbI TP AEHCTBUTENBHBIX Yncia. HailTh cymMy TeX U3 HUX, 3HAYEHUS KOTOPBIX HEOTPHILA-
TEJIbHBI.

11. Boggarca X u Y. BriBectu cHagajia OoJibliiee, a IOTOM MEHbIIISE U3 HUX.

12. BBomsrcs nBy3naunbie X U Y. BbIBecTu TO 4MCIO, y KOTOPOro cymma udp Oomblire.

KonTpoubnas padora «{uxabp
BAPUAHT 1
1. BBoautrcs mocnemoBatensHOCTh N IIeNbIX uyucen. HallTu cpennee apudmeTHueckoe Bcex
MPOCTHIX YKCET, B KOTOPBIX HET 1udpsi 0.
2. Jlano HaTypanbHOe uncio n. Haiiti cymmy S=1-3°+5°—... (n caraembix).
3. Bremmonnuts 3amanue 1 15 mocnenoBaTeIbHOCTH, OKAHYMBAIOIICHCS HYJIEM.

Bomnpocsl k 3x3ameny, 1 cemecTp
[Tpuniune! pon Helimana. Knaccuukarus si3pIK0B IpOrpaMMUPOBaHHSL.
ANTOPUTM, €ro CBOWMCTBa, CIOCOOBI 3amucH (CIIOBECHBIN, rpaduyeckuid U T.1.). bazoBbie
QJIITOPUTMHYECKHE KOHCTPYKIIUH, BUABI AJITOPUTMOB.
CriocoOpbl 3armucH anropuTMa.
Crpykrypa nporpaMmsl Ha C.
OcHoBHEBIE THIEI JaHHEIX B C.
Omnepannu u BelpaxkeHus B C.
[Tepemennbie u kKOHCTaHTHI B C.
Ocobennoctu 00paboTku 1enbix yrcen B C.
OcoGeHHocTH ornepaTopa NpUCBauBaHUSI.
10 Jlornueckue onepanuu U Oepaluyi OTHOLICHHUS.
11. ®yuknuu BBoga-BeiBojga B C. [IpuMepsl mporpamm.

N —

00N L kW
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12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

28.

NN RO =

Pt ek ke e \O
OO N B WN— O

19.

20.
21.
22.

Konctpykuuu BBoaa-seiBosa B C. IIpumepsl nporpamm.

OmnepaTopbl OpraHU3aliy Pa3BeTIAIOMIMXCS BBIYMCIUTENBHBIX poLeccoB. ITpumepst
IIPOrpamm.

CpaBHuTeNnbHBIN aHanu3 oneparopos 1ukia B C. [Ipumeps! nporpamm.

Ocob6ennoctu onepatopa for B C. [Ipumeps! mporpamm.

Ocob6ennoctu oneparopa while B C. IIpumeps! mporpamm.

@®ynkunu B C. [Ipumepsl mporpaMm.

Oynkunu B C. Mexanu3m GopmalibHbIX U pakTHYecKuX napamerpos. [Ipumepsl mporpamm.
®ynkuuu B C. Ponb oneparopa return. IIpumepsl mporpaMm.

®ynkuuu B C. PekypcuBHble ¢pyHKiuu. [Ipumeps! nporpamm.

@ynkiun B C. JlokanbHble U 1100a1bHbIE TepeMeHHbIe. [IpruMepsl mporpaMm.

Oynkuuu B C++. [leperpyska ¢pynkuuii. [Ipumeps! nporpamm.

@ynkiun B C++. [abnons! pyHkiwmii. [Ipumeps! mporpamm.

AJTOpUTM ITOMCKAa MaKCUMyMa Ha IPUMeEpE PEIIeHMs ClIeTyomel 3a1aun. Beogurcs nociie-
JIOBATEJIbHOCTD 1IeNbIX yucen. HalfTu Tpu HanOoMbIINX YUCia MOCIeA0BAaTeIbHOCTH.
AJTOpUTM ITOMCKa MUHMMYMa Ha IIPUMEpPE peIeHns Caeayomen 3agaun. Beoaurces nocue-
JIOBATEIbHOCTD LIEIbIX yncen. Halith MUHMMaIbHOE IIPOCTOE YUCIIO.

AJTOpUTM ITOMCKA CYMMBI Ha IPUMEpE PEIICHUs CIIeAyonel 3aaa4u. BBoaurcs nocieno-
BaTEJILHOCTB LENbIX Yncell. HalTu CyMMy IPOCTBIX YHCEIl B IIPEACTABICHUN KOTOPBIX HET
udpsl 7.

ANTropuTM IOMCKa MPOU3BEACHMSI Ha IPUMEPE pELICHMs cleaAyolel 3a1aun. Beoaures no-
CJIEIOBATEIILHOCTD LEJbIX uncen. HaliTu npousseneHne Yncen-nalnHIpOMOB.
Hcnonb3oBanue pynkius B C(C++) Ha npumepe cienyromeit 3axaun. BBoauTces nocneno-
BaTEJIbHOCTH 1IEJIbIX YHCEN, HAUTH JIBE TPYIIbI HAUOOJbIIEH JJINHBI, COCTOSIIME U3 MTPOCTHIX
quce, Ipu4eM HUQPHI KXKI0T0 YUCla 00pa3yroT BO3PACTAIOIIYIO MOCIEJ0BATEIbHOCTb.

Bomnpocsl k 3k3ameny, 2 cemecTp

Cratnueckue Maccussbl B C.

VYkaszarenu B C.

Junamuueckue Maccussbl B C.

OcHOBHBIE aITOPUTMBI 0OPaOOTKH MacCHBOB.

AJNTOpUTM MOUCKA K MUHMMAJIBHBIX (MaKCHUMaJIbHbIX) 3JIEMEHTOB B MacCHBE.
ANTOpUTM ynajaeHusl 3JIeMEHTa U3 MaCCUBOB.

ANTOpUTMBI COPTUPOBKHU U BCTaBKHU.

beIcTpas copTHpOBKH.

CoBMecTHOE UCTIOJIb30BaHUE JUHAMUYECKUX MAaCCUBOB, yKa3aTesel, GyHKINH.

. OyHKIMS KaK ImapamMerp.

. AJITOpPUTMBI peIIeHNs HEITMHEWHBIX TPAHCLEHCHTHBIX YPaBHEHUH.

. CTaTdeckue MaTpHILIBL.

. Anroput™bl 06pabOTKH MaTpuIL.

. lnHaMHuuyeckue MaTpHIIbL.

. Mcnionp30Banue TBOMHBIX yKa3aTenel mpu o0pabOTKU MaTpHIL.

. AJITOPUTM YMHOKEHHSI MaTPHIL.

. beicTpozeiicTBue nporpamm 06paboTKH MaTpuUIl OOJIBIION pa3MEpHOCTH.

. AJITOpUTMBI pelieHus 3a/1ad JuHeHHo! anredpbl. Pemenne cucreM NMHEHHBIX anredpanye-

ckux ypasHeHul. IIpsamoii xon merona I'aycca.

ANTOpPUTMBI pelieHus 3a/1a4 JMHeHHoW anreOpbl. Pemenue cucreM JMHEWHBIX anredpanye-
ckux ypaBHeHuid. OOpatHbIii Xo1 MeToza ["aycca.

ANTOpPUTMBI pelIeHus 3a/1a4 JIMHEHHON anreOpbl. Boruncienue onpeneauTens.

AJNTOpUTMBI pelieHus 3a/1a4 JJMHeHHO! anreOpbl. HaxoxkneHnne oOpaTHON MaTpHIIbL.
dopMaTHpOBaHHBIN BBIBOJ B C++.
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23.
24.
25.
26.
27.
28.
29.
30.

Tumns! ¢aiinoB B C/C++. TekcToBble ¢aitibl. J[BouuHble (hailibl.
O06paboTka TekcTOBBIX (aitnoB B C.

O6paboTka TeKCTOBBIX (aitnos B C++.

O6paboTka nBOMYHBIX (haiinoB B C.

O6paboTtka 1BOUYHBIX (aitioB B C++.

Ctpoxu B C/C++.

3anucu B C/C++.

O06paboTka kKoMIUIeKCHBIX uncen B C/C++.

I.

IIpumepHbIe 3a1aHUs K IK3aMeHY
B TexcToBOM (aiinie XpaHUTCS MaTpHIa IeNnbiX uncen A(nxn). MakcuMalbHbIH
AJIEMEHT Ka)KJI0TO CTOJOIA 3aMEHUTh CyMMON HHU(P MAKCUMAIBHOTO APOCHO20
anemernma matpuiibl. ChopMupoBath BeKTOp B(#), KaXIbIi 3JIEMEHT KOTOPOTO —
CpelHEe IeOMETPUYECKOE HEHYJIEBBIX 3JIEMEHTOB B COOTBETCTBYIOLIEH CTPOKE
MaTpUIBI.

B texcroBoMm (aiinie xpanutcs Marpuia uensix uncen A(n xn). OOHYIUTb CTPOKH,
B KOTOPBIX Ha TMaroHaJsIX HeT yucen-narunopomos. ChopmupoBats Bektop B(n),
KaXJIbIi 3JIEMEHT KOTOPOTO paBeH KOJMYECTBY MPOCTHIX AJIEMEHTOB B COOTBET-
CTBYIOIIIEM CTOJIOLE MAaTPHIIBI.

B texkctoBoM (paitie XpaHHUTCSI MaTpuila BEUIECTBEHHBIX uncen P(nxm). Haiitu
cTonfer] ¢ MHHHMAJIbHBIM NPOM3BEACHUEM 3JIeMEHTOB. [loMeHATH MecTamu
AJIEMEHTHI 3TOT0 CTOJIOLA U AJIEMEHTHI rociieHero croibua. ChopmupoBaTh Bek-
Top R(n) U3 CyMM KBaJ[paTOB COOTBETCTBYIOIIUX CTPOK MATPHIIBI.

B texkctoBoM ¢aiine xpaHutcs Matpuiia 1ensix yucen A(nxm). B xaxaoi ctpoke
3aMEHUTbh MUHUMAIIBHBIN JIEMEHT CYMMOU Yughp MaKCUMAJIBHOTO 3JIEMEHTa ATOM
xe ctpoku. ChpopmupoBath BeKTop B(m x2), mapa 3IeMEHTOB KOTOPOI'O paBHa CO-
OTBETCTBEHHO KOJMYECTBY YETHBIX M HEUETHBIX YHCEI B COOTBETCTBYIOLIEM
CTOJIOIIE MATPHIIBI.

B texcroBom (paitne xpanutcs marpuua uensix yucena G(n,n). Haiitn Mmunumans-
HOE IPOCTOE YHCIO CPENM DIIEMEHTOB, DPACIONOXKCHHBIX B 3aIITPUXOBAHHON
4aCTH MaTpPHULIBL.
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6. B TexcToBOM (aitne xpaHUTCS KBaJpaTHAsS MaTPHUIIA IEIbIX Yrcesl. OnpeaenuThb
KOJINYECTBO YHCEN-MATMHAPOMOB, PACIIOJIOKEHHBIX B 3aIITPUXOBAHHON YaCTH MATPHUIIBI.

7. B texcToBOM (haiine XxpaHUTCS KBaJpaTHas MaTpulia Uenbix uucen. Haiftu Hau-
OoJblliee MPOCTOE YUCIIO CPEIU DIIEMEHTOB, PACIIOIOKEHHBIX B 3aIITPUXOBAHHOW YacTHU MaTpH-
IBI.

8. B TexkcTroBoM (aiinie XxpaHUTCS KBajpaTHas MaTpula Lenslx yucen. Haiftu konu-
YECTBO MPOCTHIX 3JIEMEHTOB C YETHOW CyMMO# u(p, pacroioKeHHBIX B 3aIITPH -
XOBAaHHOM 4acCTH MAaTPULBL.

9. B TekcToBOM (paiinie XpaHUTCS KBaJapaTHas MaTpHIla LeabIx yrcen. Hailtu npous-
BEJICHUE IIPOCTBIX YHUCEI-NAIMHIPOMOB, PACIOJIOKECHHBIX B 3alITPUXOBAHHOU

HacTu MaTpHUIbl
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10. B tekcTroBOM (haiisie XpaHUTCS KBaJpaTHas MaTpula LeblX yucen. Hallti unnek-
Chl HamOOJBIIEro YHCIA-NAIMHAPOMA, PACIOJIOKEHHOTO B 3allITPUXOBAHHON

YaCTU MaTpUlbI.

11. B TekcToBOM haiinie XpaHUTCA KBaJpaTHAs MaTpHLA LEIbIX ynucen. Bee mpocteie
quciia, paclojoKeHHbIe Ha MOOOYHOM HUaroHaiu, 3aMEHUTh CyMMOM 1udp Mak-
CUMAJIbHOTO 3JIEMEHTAa COOTBETCTBYIOIIEH cTpoku Marpuibl. CdopMupoBath
MacCHB, B KOTOPBII 3alMCATh NIPOU3BEICHUS 3JIEMEHTOB HEUYETHBIX CTPOK 3a/aH-
HOHM MaTpPHIIBL.

12. B TekcToBoM (aityie XxpaHUTCS KBajJpaTHas MaTpuIila Ienblx ynces. Ha auarona-
JISIX MaTPHIIBI TOMEHSATh MECTaMH HauOOJbIIIee U HAUMEHbIIIee 3HAYCHHE.

13. B TexcroBoM (paitie XpaHWUTCA KBaapaTHas MaTpuia Menbix yucesn. OOHYIUTh
CTPOKH, B KOTOPBIX Ha TUATOHAJISAX HET YUCEI-TATUHAPOMOB.

14. BeIUKCIIUTH CKaJIspHOE IPOM3BECHHUE BEKTOPOB X 1 y. Bektop y=|1 1 2 —3|,

5.7x,—7.8x,—5.6x,—8.3x,=2.7
6.6x,+13.1x,—6.3x,+4.3x,=—5.5
14.7x,—2.8x,+5.6x,—12.1x,=8.6
8.5x,+12.7x,—23.7x,+5.7x,=14.7
Cuctema JIMHEHHBIX anreOpanueckux ypaBHEHUH U BEKTOP y XpaHATCA B TEK-
CTOBOM (paiine abe.txt.

15. BBIUKCIIUTB YroJl MeKILy BekTopamu x 1 y=|—1 5 —3| . Bekrop x aBnsercs
pemennem CJIAY:

1.24x,+0.62x,—0.95x,=1.43
2.15x,—1.18x,+0.57x,=2.43 Cucrema JMHEHHBbIX aNrcOpanvecKuX ypaBHEHHH U BEKTOp y

1.72x,—0.83x,+1.57x,=3.88

a BekTtop x sBisgercs pemenuem CIIAY:

XpaHATCS B TEKCTOBOM (haiiie abe.txt.

16. PemuB CUCTEMY ypaBHEHUU METOJIOM l'aycca:
8.2x,—3.2x,+14.2x,+14.8x,=—8.4
5.6x,—12x,+15x,—6.4x,=4.5
5.7x,+3.6x,—12.4x,—2.3x,=3.3
6.8x,+13.2x,—6.3x,—8.7x,=14.3

HEeNHBIX anreOpanyecKkux ypaBHEHHUI XpaHUTCs B TEKCTOBOM (haiiie abe.txt.

T
, BeruucimTh H=F — XX ' . Cucrema nu-

17. B tekcroBoM (haitnie XpaHUTCS KBaJpaTHas MaTpuia A BEIICCTBEHHBIX YHUCEI.
Boruncnuts |A?.

18. B TekcroBoM (haitnie XpaHUTCS KBaJpaTHas MaTpuia A BEIIECTBEHHBIX YHUCEI.
Boruncnuts |A’).

19. B tekcroBOM (haiine XpaHUTCS CHCTEMa JIMHEHHBIX alreOpandyeckux ypaBHEHHM
Ax=b. Jlna wmarpunst C=x-x' TpPOBEPUTH YCIOBHA OPTOTOHAIBHOCTH:
C-C'=E n C"-C=E .
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PN W=

10.

11.
12.
13.
14.

15.
16.
17.
18.

20. B TexcToBOM (haiiie XpaHUTCSI CUCTEMa JTMHEHHBIX anre0pandecKux ypaBHEHUN.
8.2x,—3.2x,+14.2x,+14.8x,=—8.4
5.6x,—12x,+15x,—6.4x,=4.5
5.7x,+3.6x,—12.4x,—2.3x,=3.3
6.8x,+13.2x,—6.3x,—8.7x,=14.3
HUTb NIPOBEPKY A-x=b .
21.B TEKCTOBOM daiine XpaHUTCA KBaJipaTHast MaTpuIa
—-1.09 7.56 345 0.78
A= 3.33 445 —021 3.44 BEIIECTBEHHEBIX qucell. Haiitn
233 =445 0.17 221
4.03 1 3.05 0.11

”B”“l:\/z bf‘j ans Matpuel B=A
L]

22. B TekctoBOoM (haiisie XpaHUTCS KBaJpaTHAs MaTpulla Ienblx uucen. Bece uucna-
RAIUHOPOMbL, PACTIONIOKCHHBIE TI0 IEPUMETPY MATPHIIBI, 3aAMEHUTH CyMMOM 1P
MaKCHMaJIbHOTO MTPOCTOTO 3JIEMEHTa MaTPHUIIBI.

. Pemmute CJIAY metonom "aycca. Beimor-

1

23. B TekctoBOM (haiie XpaHUTCS MaTpUlla BEIIECTBEHHbBIX yrcen P(k,m). B xaxaom
CTOJIOIE 3aMEHUTh MUHUMAJIBHBINA JIEMEHT CYyMMOH MOJIOKUTENBHBIX 3JIEMEHTOB
storo xe crtoibua. ChopmupoBaTh BekTop D(72) U3 HOMEPOB CTPOK, MPEACTaB-
JISIOIMNUX COO0HM 3HAKOUEPETYFOIITHICS PSIJIL.

24. B TekcToBOM (aiisie XpaHUTCS KBaapaTHas MaTpHIa neisix yncen A(n,n). [Tome-
HSTb MECTAMHU JIMarOHAJIbHBIC JIEMEHTHI B YIOPSIOUYCHHBIX MO YOBIBAHHIO CTPO-
Kax. BeiBecTy Ha 3KpaH HOMEpa CTPOK, B KOTOPBIX HET YHCEI-TTaJIUHIPOMOB.

25. B TexcroBoM d(aiizie XpaHHWTCS MaTpHulla BEIIeCTBEHHBIX uucen P(m,m). Bui-

apcuts [P ! B

Bonpocsl k 3k3aMeny, 3 cemecTp
AJNropuT™ OBICTPOI COPTUPOBKH 371€MEHTOB MaccuBa. Peanmu3zanus B C.
Anroput™m OBICTPON COPTUPOBKHU JIEMEHTOB MaccuBa. Peanuszanus B C++.
Anroput™m noricka k MUHMMaIbHBIX(MaKCUMaJIbHBIX ) AJIEMEHTOB, peanu3anus Ha C(C++).
ANTropUTMBI pelIeHNs HETMHENHBIX YpaBHEHUNH. MeTo/ KacaTeIbHBbIX.
ANTOpUTMBI pELICHHs HEIMHEUHBIX ypaBHEHUH. MeToz Xop, METO/I ITOJIOBUHHOTO JEJICHUS.
ANTOpUTMBI pelIeHNs HEIMHEUHBIX ypaBHEHUNH. MeTo pocToil ureparuii.
AJTOpUTM HaXO0XKJICHUS KOpHEH anre0pandyeckoro ypaBHEHHUs.
Matpuupl. Cratuueckue u auHamuueckue marpuibl B C. Vcnosnb3oBaHue OJMHApHBIX U
JIBOMHBIX yKa3aresei 1y paboTsl ¢ MmaTpuniamu B C.
Martpuupl. Ctatnueckue U AuHaMmudyeckue matpuupl B C++. Mcnonb3oBaHue OAMHAPHBIX U
JIBOMHBIX yKa3artenei ais paboTsl ¢ MaTpunamu B C++.
bricTpoaelictBue nporpamm oOpaOOTKM MaTpHll Ha IPUMEpPE MPOrpaMMbl KIaCCHUYECKOIO
YMHOKEHUS MaTpuLl.
CB00OOHBIE KOMIMIIATOPHI gcc, g++. OCHOBHBIE KIIIOUH YIIPABJICHUS KOMIMISALUEH.
AJNrOpUTMBI peleHus 3a1aud 00paboTKU SKcepuMenTa. HTepnosys U 3KCTpanosuus.
AJNTOPUTMBI pelIeHus 3a1a4i 00padOTKU IKCTIEpUMEHTa. MeTo ] HAMMEHBIINX KBaJApPaTOB.
Pa3pabotka kpoccrninarGopMeHHBIX MPUIIOKEHUH C UCTI0JIb30BAaHUEM CPEJICTB IpauuecKoro
BbIBOZIa. Mconb3oBanue gnuplot, gnup u mathgl muist opranuzanum rpadgu4eckoro BEIBOJIA.
OOBEKTHO-OPUEHTUPOBAHHOE ITpOrpaMMHUpoBaHue. OCHOBHBIE IPUHIUITBI
OOII. Meronp! 1 unensl knacca. KoOHCTpYKTOpBL, BUbI KOHCTPYKTOPOB, 1€CTPYKTOPBI.
OOII. HacienoBanue.
OOII. Meronpb! 1 unensl kinacca. [leperpyska onepaTtopos.
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19. OOII. O6mue ceexenust 06 STL.

Bomnpocsl k 3k3ameny, 4 cemecTp
1. s3Ik mporpammupoBanus Python. O630p nHTErpupoBaHHBIX cpejl pa3padoTku. CTpyKTypa
nporpammsbl. Tumsl 1anHbX B Python.
Bron-BeiBOj B Python.
JluHeiHbIe, pa3BEeTBISIONIUECS, IMKINYECKUE alropuTMbl B Python.
®dynkiuu B Python.
Ocobennoctu 00padboTku MaccuBoB B Python. Mozyns Python.
. BreiBog rpadmueckoii nundopmanuu. Moayns MatPlotlib. CoBMecTHOE ncnob3oBaHue
MathGL u PyQt.
7. TexcroBbie 1 nBonuHbIe ¢aiisl B Python.
8. Pemenue 3amau nuHeiHON anreOpsl B Python.
9. OOBEKTHO-OpPUEHTUPOBAHHAS MapagurMa mnporpaMmmupoBanus. O0bexTsl. MHKancymsus,
nonuMopdusm, HacnenoBanue. OObEKTHO-OPUEHTHPOBAHHOE MTPOSKTUPOBAHHE.
10. Knnacchr 1 00bekThl. COOBITHS M cOOOIIeHU. MeXxaHu3M nepeaadnd 1 00padoTKH, COOOIICHHIA
B 00BEKTHO-OPHEHTUPOBAHHBIX CpEaX.
11. PucoBanue u nporpammupoBanue rpaduku B Python. O6bexT Canvas.
12. BuzyanbHoe mporpammupoBanue. Moayns tkinker.
13. Pemienne MaTeMaTU4yeCcKuX 3a/1a4 C MOMOIIBI0 MOAYJISL Sympy.
14. Pa3paboTka MpUKIaIHBIX IPOTPAMM C UCTIOJIH30BAHUEM HECKOJIBKUX COBPEMEHHBIX SI3BIKOB
BBICOKOT'O YPOBHSI.

O L

OueHoYHbIE CPeCTBa ISl MHBAJIHM/OB U JIUI C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU 3710PO-
BbsI BRIOMPAIOTCS C yUETOM MX HHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH WHBAIHMIAM U JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/10PO-
Bbsl IPEAOCTABIISACTCS JOMIOJHUTEIBHOE BPEMS sl TOATOTOBKH OTBETA Ha SK3aMEHE;

— IpU IPOBEJICHNUH MPOLEAYPHI OLCHUBAHUS PE3yIbTATOB O0yUYCHUSI WHBAIUIOB M JIUI] C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBbS MIPELyCMAaTPUBACTCS UCIIOIB30BAHNE TEXHUUECKUX—
IpU HEOOXOIMMOCTH ISl 00YYaIOUIUXCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI U MHBA-
JMJIOB TPOLIEAYPa OLICHUBAHUS PE3yJIbTATOB OOYUYCHHS 10 TUCIMIIMHE MOXET MPOBOAUTHCS B
HECKOJIBKO JTAIIOB.

[Iponienypa oneHUBaHUs PE3yJNbTAaTOB OOYUYCHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/10pPOBbS 110 JUCHUIUIMHE (MOIYJIO) TPEIYyCMAaTpUBAcT IPEJI0OCTaBICHHE
uHpopmManuu B (opMmax, AJaNTHPOBAHHBIX K OTPAHUYCHUSM HUX 3I0POBbSI M BOCHPHUSATHS
uHbopmaIuu:

Jist i1 ¢ HapyIIEHUSIMH 3PEHHS:

— B IIeYaTHOW (pOpMe YBEIMYEHHBIM MIPH(TOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnst I ¢ HapyIISHUSIMH CITyXa:

— B mieuaTHo opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist 1 ¢ HAapyIIEHUSIMH OTIOPHO-BUTATEIILHOTO anmapaTra:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA 00Y-
YAOLIIXCSI.

5. Ilepeyennb y4eOHOIl JHUTepaTypbl, MH(MOPMALMOHHBIX PECypPCOB M TEXHO-
JIOTHil
5.1 YueOHas aquTepatypa
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Wil., Tabi., cxeM. — (YueOHuk). — Pexxum nocryna: mo mogmnucke. — URL: https://biblioclub.ru/
index.php?page=book&id=703646 (mata obpamenus: 27.05.2024). — ISBN 978-5-89818-342-4.
— TeKCT : PIEKTPOHHBIN.

5. ®enopos, . HO. IIporpammupoBaHue Ha s3bIKe BEICOKOTO ypoBHs Python : yueOnoe
nocobue mist By30B / JI. FO. ®enopoB. — 5-e u31., nepepad. u pon. — Mocksa : M3naTenbcTBO
FOpaiir, 2024. — 227 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-17323-9. — Texkcr :
anekTpoHHbId // OOpazoBatenbHas miatdopma FOpaiut [caitt]. — URL: https://urait.ru/bcode/
539651 (nara obpamenus: 27.05.2024).

6. Okynos, C.M. IlporpammupoBanue B anropurmax / C.M. OkynoB. — 6-¢ uza. —
Mocksa : Jlaboparopus 3nanuii, 2017. — 386 c. — ISBN 978-5-00101-449-2. — TexkcT : a1ek-
TPOHHBIN //  DnekTpoHHO-OMOMMoTeyHass cucrema «Jlanp» @ [calit]. — URL: https:/
e.lanbook.com/book/94140 (mara oOpamenus: 27.05.2024).

7. T'munmenxo, W. I'. TexHomOruu u METOABI MPOTPAMMHPOBAHUS : yueOHOE TocoOune
st By30B / U. I'. T'nunenko, @. @. [1aBnos, /1. 0. ®enopoB. — 2-e uza., mepepad. u A0m. —
Mocksa : UznatensctBo FOpaiit, 2024. — 248 ¢. — (Bricmee oOpa3zoBanue). — ISBN 978-5-
534-18130-2. — Texkcrt : anexkTponHsbli // O6pazoBarenbHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/536903 (nara obpamenus: 27.05.2024).

8. AuekceeB E.P, YecnokoBa O., Kyuep T. IIporpammupoBanue Ha Free Pascal u
Lazarus / - 2-e u3n., ucnpas. - Mocksa: Harmonanbsusiit OTkpeiTeiit YHUBepcutrer « MIHTYUT,
2016. - 552 c.: un. [OnextpoHHblii pecypc].  URL: https://biblioclub.ru/index.php?
page=book red&id=429189&sr=1. (nata oOpamenus: 27.05.2024).

9. Cesepenc Y. Beenenue B nporpammupoBanue Ha Python [DnexTponnslii pecypc] /
Y. Cesepenc. - 2-e uzn., ucnp. - M.: Hannonaneueiii OtkpsiTeiil YHUBepcuter «MHTYU T,
2016. - 231 c. URL: https://biblioclub.ru/index.php?page=book&id=429184.

10. 3pixoB, C. B. [IporpammupoBanue. O0BbEKTHO-OPUEHTUPOBAHHBIN MOIX0A @ yUeOHUK
U MPAaKTUKYM JUIS aKaJieMHUYecKoro OakamaBpuata. [DnekTpoHHbIH pecypc] M.: M3aarenscTBo
Opaiit, 2018. — 155 c. URL: https://biblio-online.ru/book/programmirovanie-obektno-
orientirovannyy-podhod-414203.

5.2  Ilepmoamyeckas auTepatrypa
1. Kypnan «MHpopmatuka u 06pazoBaHUE».
2. XKypnan «MH(popMaTHKa B HIKOJE».

5.3  HuTepHeT-pecypchbl, B TOM 4HCJie COBpeMeHHbIe NMpodeccuoHalbHbIe (a3bl
JAHHBIX U PlHq)OpMaIII/IOHHI)Ie ClIpaBOYHbLIC CUCTEMbI
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https://urait.ru/bcode/536903

y1eKTPOHHO-0ubIMoTeYHbIe cucTeMbl (IBC):
1. DBC «IOPAMT» https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIANH» www.biblioclub.ru
3. ODBC «BOOK.ru» https://www.book.ru
4. OBbC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.Janbook.com

Pecypchl cBoOOIHOTO 1OCTYNA:
Caiit o nporpammupoBanuu [DnexTpoHHblil pecypc] URL:https://metanit.com/
Kupuenko /I.I1. IIporpammupoBanue Ha Python [Onekrponnsiii pecypc] URL: http:/
server.179.ru/wiki/?page=DenisKirienko/Python.
3. Kupuenko JI.II. IlporpammupoBanue Ha Python [Dnexrponnsiii pecypc] URL: http:/
informatics.mccme.ru/course/view.php?id=156

N —

4. CaiiT JUCTAaHIIMOHHOW TMOATOTOBKM M0 wuH(popMatuke http://informatics.mccme.ru/
moodle/.

5. S3pik  mporpammupoBanus Python. VYuebGHoe mnocoGue http:/www.intuit.ru/studies/
courses/49/49/info.

6. CromsspoB  A.B. Bsemenme B s3pik  C++.  http://www.stolyarov.info/books/pdf/
cppintro3.pdf.

7. C++ and other lectures[ DnexTponnsrii pecypc] URL: https://t.me/cpp_lects rus.

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HHPOPMALIMOHHBIE PecypPChl
KyoI'Y:
1. Cpena MOAyIbHOTO AMHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru
2. baza y4eOHBIX IUIaHOB, y4eOHO-METOJMUYECKUX KOMILJICKCOB, IMyOIUKAMi U KOHpe-
pennuii http://mschool.kubsu.ru/
3. bubnnoreka wuH(pOPMAIMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX 00pa3o-
BaTeJIbHBIX TexHosorui http://mschool.kubsu.ru;

6. MeToanuyeckue yKkazaHus JJ1s1 00yYAIOIIUXCSH M0 OCBOEHHUIO M CIUIIINHbI

Ha nexnusix npenoaaBaTenb paccCMaTPUBAET BOIPOCHI IPOrpaMMBbl Kypca, COCTaBICHHOM
B COOTBETCTBHHM C TOCYJapCTBEHHBIM O0Opa30BaTeIbHBIM CTaHIapToM. M3-3a HemocTaTtouyHOTO
KOJIMYECTBA AYIAUTOPHBIX YacOB HEKOTOPBIE TEMbl HE YAAeTCS OCBETUTh B TOJIHOM OOBEME,
MOATOMY TIPEIO/IaBaTeNIb HEKOTOPHhIE BOMPOCH BEHIHOCUT Ha CaMOCTOSITENIbHYIO paOOTy CTYICH-
TOB, PEKOMEHYSI Ty WIH UHYIO JINTEPaTypy.

21.]'[9[ OCBOCHHUA MaT€puajla U CUCTEMaTH3allun 3HAHUH II0 JUCHUITIINHE H€O6XOJII/IMO I10-
CTOSIHHO pa30upaTh MaTepHallbl JISKIIUN M0 KOHCIIEKTaM U y4eOHBIM MOCOOHSIM | B cliydae Heo0-
XOJIMMOCTH 00paImaThcsi K MPeroaBaTesio 3a KoHCyabTanueid. [101HbI CIMCOK NCTOYHUKOB 110
JUCLUIIIIMHE TPUBEICH B 1I. 5, 6.

[Tocne u3ydeHuss HEKOTOPBIX pazzenoB Kypca «IIporpammupoBaHue» Ha J1a00paTOPHBIX
3aHATUAX  TPOBOJATCS  KOHTPOJBbHBIE  ayIdUTOpHBIE paboTel. Jlns  ycmemHoro  ux
HaAIMmUCaHUuA,rOTOBUTHECA K KOHTPOJIbHBIM pa60TaM HYXHO 10 MaT€purajiamM .]'IGKHHf/i, HpeSGHTaHI/Iﬁ
U PEKOMEHIOBAaHHBIX UCTOUYHUKOB.

B ocBoenun AUCHUIUIMHBI MHBAJIWAAMU W JIMJaMKU C OIrpaHUYCHHBIMH BO3MOXHOCTAMU
3I0OPOBBsl OOJBIIOE 3HAUYCHHE WMEET WHIUBUAyaldbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOTHUTEIBHOE PAa3bsICHEHHE yUeOHOro MaTepuaa.

NunuBuayanpHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXKHBIM  (DakTOpoM,
CHOCO6CTBYIOHII/IM HHIAWBHUYyaJIU3aluu 06yquI/1$[ " YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MEXIy TMpernofaBaTesieM W OOyYarolIMMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.

7. MaTepuajibHO-TEXHUYECKOe o0ecrevyeHne mo JucuuIanae (MoayJi)
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HaunmMeHoBanue crienyaabHBIX
TMOMEIICHHI

OCHAIIIEHHOCThH CITELUAIbHBIX
MMOMEIICHUI

VY4eOHbIC ayTUTOPHUH JJIS IIPOBE/IC-
HUS 3aHATUHN JIEKITMOHHOTO TUIIA

Mebenb: yaeOHas MeOenb
TexHuYecKue CpeacTBa 00y IEHHSL:
9KPaH, IPOEKTOP, KOMIBIOTED

Y4eOHbIE ayIUTOPUH IJIs TPOBEIC-
HUSI TPYIIIOBBIX ¥ WHINBH/LYaJIb-
HBIX KOHCYJIbTalluH, TEKYILETO
KOHTPOJISl U IPOMEXKYTOUHOH at-
TeCTaLluu

Mebenn: yaebnas mebenb

Y4eOHble ayAUTOPUH AJIs1 TPOBEIE-
HUS Ta0OPATOPHBIX padoT.

MebGenb: yueOHast MmeOeb

Komrrekr CHGHHaJ'IHBPIpOBaHHOﬁ Mebenu: KOMIIBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITBIOTEPHAS TEXHHUKA C TIOAKIIOYCHNEM K HH(OpMAIIH-
OHHO-KOMMYHHKalIMOHHOU ceTh «/IHTEepHET» U JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMALMOHHO-00Pa30BaTENBHYIO Cpely 00pa30BaTeNbHOI OpraHu3a-
1M, BeO-KaMephl, KOMMYHHKAIIMOHHOE 000pyJ0BaHKe, o0ecieunBaromniee
JOCTYII K CETH UHTEPHET (IIPOBOJIHOE COEUHEHNE 1 OECIIPOBOIHOE CO-
eIMHeHue 1o TexHojoruu Wi-Fi)

IlepeyeHb HEOOXOAMMOIO MPOTPAMMHOI0 00ecredeHus
Onepanuonnas cuctema MS Windows mim 11000 cOBpeMEeHHBINH AUCTpUOYTUB Linux
HurerpupoBannoe opucHoe npunoxkenue MS Office (LibreOffice).
TpaHcasaTopsl U cpensl pazpadoTku: freepascal, geany, g++, Lazarus, Python3, idle

[TporpammHoe oOecrieueHMe AJsl OpraHMU3ALUHU YIPABISIEMOr0 KOJJIEKTMBHOIO U 0e3-
omnacHoro pocryna B latepser.

Jli1s caMoCTOSATENbHOM pabOThl 00YYAIOIIMXCS IPETYyCMOTPEHBI IOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIICIIMATIM3UPOBAHHON MeOECIIbIO, OCHAIIICHHBIEC KOMITBIOTEPHOW TEXHUKOMW C BO3MOXK-
HOCTBIO MOAKITIOUEHU K ceTu «IHTepHeT» 1 00ecreueHueM I0CTyIa B JIEKTPOHHYI0 HHpOpMa-

LIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HanmeHoBanue noMemnieHui It
CaMOCTOSTENIEHON pabOTHI 00Y-
YarOIUXCS

OcCHameHHOCTh TOMEIIEHUH I CaMOCTOSTEIFHON paboThl 00y JIarOITIX-
csl

Ilomenienue aj1g caMOCTOSATEIBHOMN
padoTHI 00y4arOIMXCS (YUTATBHBIN
3an HayuHo# OuOnmmorexu)

Mebenb: yueOHast MmeOeb

KoMrutexT cnennanu3npoBaHHOW MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHKe: KOMIBIOTEPHAS TEXHHUKA C TIOAKIIIOYCHUEM K HH(DOpMAIH-
OHHO-KOMMYHUKAIIMOHHOU ceTH «HTEepHET» U TOCTYTIOM B 3JIEKTPOHHYIO
WHPOPMAIMOHHO-00pa30BaTENBHYIO Cpeay 00pa3oBaTeIHHOM OpraHu3a-
UM, BeO-KaMepbl, KOMMYHHKAIIHOHHOE 000pyI0BaHKe, 0OecIeunBalomiee
JOCTYI K CETH MHTEPHET (MIPOBOJTHOE COCIMHEHHUE 1 OECIIPOBOTHOE CO-
eamHeHue no Texnoaorud Wi-Fi)

[Momerenue A CAMOCTOSATEIBHOI
paboTsl 0Oyuaronmxcs (aynu.)

MebGenb: yueOHast MeOeb

Kommaexr CHeI_[I/IaHI/I3I/Ip0BaHHOﬁ Me6en1/1: KOMIIBIOTEPHBIC CTOJIbI
O6opynoBaHKe: KOMIBIOTEPHAS TEXHHUKA C MOAKIIOYCHUEM K HH(DOpMAIH-
OHHO-KOMMYHHKaLlIMOHHOU ceTh «/HTEepHET» U TOCTYIIOM B 3JIEKTPOHHYIO
WHPOPMAINOHHO-00pa30BaTENBHYIO Cpeay 00pa3oBaTeIHLHON OpraHmu3a-
1M, BeO-KaMepbl, KOMMYHHKAIIHOHHOE 000pYyA0BaHHE, 00ECIICUHBAIOIICE
JOCTYI K CETH UHTEPHET (MIPOBOTHOE COCIMHEHHUE 1 OECITPOBOIHOE CO-
eanHeHue no Texnoaorud Wi-Fi)

Ilepeyenb HEOOX0AUMOI0 MPOrPaAMMHOI0 00ecIeYeHUs!
OneparnuonHas cuctema MS Windows miu 1060 coBpeMeHHBINH AUCTpuOyTUB Linux
WnrerpupoBannoe opucHoe npunoxxkenue MS Office (LibreOffice).
TpancnsaTopsl U cpenbl pa3paboTku: freepascal, geany, g++, Lazarus, Python3, idle
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[IporpamMmmMHOe obecrieueHue Uil OpraHU3aIllUU YIPaBIIEMOTO KOJUIEKTHBHOTO U 0e3-
omnacHoro aocrymna B IHTepHeT.
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