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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

3HAKOMCTBO CTYAEHTOB C OCHOBHBIMH IOHSATHSIMH COBPEMEHHOT'O MPOrpPaMMHPOBAHUS,
q)OpMI/IpOBaHI/Ie HAaBBIKOB COCTaBJICHUS aHFOpI/ITMOB, peaHI/I3aL[I/II/I nux Ha SA3BIKEC
IPOrPaMMHUPOBAHUS, TECTUPOBAHUS M OTJIAJKH AJITOPUTMOB.

BocnurarensHOM 1ENb0 JUCIUILIAHBL SBISETCS (DOPMHUPOBAHKE y CTYACHTOB HAYYHOTO,
TBOPYECKOI'O IIOJXO0Ja K OCBOCHHIO TEXHOJOTHH, METOJOB MW CPEIACTB IPOU3BOICTBA
POrpaMMHOTO 00€CIICUCHHsT B Cpefax pa3paboTKu MpuiiokeHwid. O3HAKOMHUTH C HpPHEMaMH
B3aUMOJICHCTBHS MEKTY IPUIOKCHUSIMHU.

Ot6op Marepuaiia OCHOBBIBAETCS Ha HEOOXOIUMOCTH O3HAKOMHTH CTYIAEHTOB CO
CIIEAYIOIIEH COBPEMEHHON HAaydHOU MH(OpMAIMEH: O TEXHOJIOTHIX Pa3pabOTKU MPOrPAMMHOIO
06eCHe‘-IeHI/ISI; Hapam/IrMax 1 TCXHOJIOTUAX HpOI‘paMMI/IpOBaHI/Iﬂ.

ConepkaTeabHOE  HAMOJHCHHE AMCHUIUIMHBL  OOYCJIOBJIEHO OOLIMMH  3aJadyaMu
MOJITOTOBKH OakanaBpa.

HaydHoii OCHOBOW Ui TOCTPOCHHS TMPOrPaMMbl JAHHOW JAHUCIMIUIMHBI SIBISCTCS
TEOPETUKO-TIParMaTUYECKUM MOIX0] B 00YUCHUH.

1.2 3agaun TUCOUILTAHBI

— 3HAaKOMCTBO C OCHOBHBIMU KOHCTPYKIUAMH U IIOHATHAMU A3BIKOB HpOFpaMMI/IpOBaHI/IH;

— W3y4YCHHE NPHHIUIIOB OPraHU3alMU TUIIOB JaHHBIX;

— paccMoTpeHue 6a30BBIX AITOPUTMOB 00pabOTKH HH(OpMAINH;

— IIOHMMAaHHUE CTYACHTAMH OLICHKH CIIO)KHOCTH aJITOPUTMOB;

— BbIpa0OTKa y CTYJEHTOB YMEHHUSI CaMOCTOSITEJIbHO aHAJIM3UPOBaTh M pellaTh 3a/1ayy,
CBSI3aHHBIE C IPUMEHEHHEM KJIACCHYECKUX AITOPUTMOB.

1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl
JucuunnuHa «OCHOBBI IPOrpaMMHUPOBaHUs» OTHOCUTCS K «O0s13aTenbHas yacTby biioka
1 «/lucuumnianHbl (MOIYIH)» Y4eOHOTO TIaHa.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJbTaTaMi 0CBOEHHS 00pa30BaTe/IbHOI POrpaMMBbl

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4JaromuXcsl CNEAYIONUX KOMITETEHITHI:

IIK-1 Cnocol0en feMOHCTpHpOBaTh 0a30Bble 3HAHUSI MaTeMaTHYeCKHX H
€CTeCTBEHHBIX HayK, IPOrpaMMHPOBAHUS H HH(POPMAITMOHHBIX TEXHOJIOTHH
3HaTh NIIK-1.1 (D/03.6 31.2) Tunossle penieHus, MaTeMaTHUE€CKUE MOJENIN, ONOINOTEKU

IPOrpaMMHBIX MOAYyJIeH, MIa0JIOHBI, Kiacchl OOBEKTOB, MHCIHOJIb3yEeMble IpU
pa3paboTke MpOrpaMMHOTO 00eCTICUSHHS

NIIK-1.3 (C/16.6 31.2) UHCTpYMEHTBI U METO/IbI IPOEKTUPOBaHMs U Au3aiina MC
NIIK-1.5 (C/16.6 3H.8) OcHOBBI HPOrpaMMHUPOBaHHUS U HH(DOPMALMOHHBIX
TEXHOJIOTUH

NIIK-1.6 (C/16.6 3H.9) CoBpemeHHBIE OOBEKTHO-OPUEHTHUPOBAHHBIE SI3bIKU
IPOrpaMMHUPOBAHUS

NIIK-1.7 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYpPHBIE SA3bIKH IPOTPAMMHUPOBAHUS
UIIK-1.8 (A/01.5 3n.2) Meroapl aHanmu3a U O0OOOIIEHUS OTEUYECTBEHHOTO U
MEXyHApPOJAHOTO OIBITa B O0JACTH 3HAHUS MAaTEMAaTUYECKHX W €CTECTBEHHBIX
HayK, IpOrpaMMUPOBAHUS U HHPOPMALMOHHBIX TEXHOJIOTUI

NIIK-1.9 (A/01.5 3u.3) Metoasl u cpeicTBa IJIAHUPOBAHUS M OpraHU3ALUU
UCCIIeIOBAaHHM U pa3paboTOK B 001aCTH 3HAHHSI MAaTEMATUYECKUX M €CTECTBEHHBIX
HayK, IPOTPaMMHUPOBAHUS 1 HHPOPMAIIMOHHBIX TEXHOIOTHI



YmMmeThb

Baaners

IK-7

3HaTh

HIIK-1.10 (A/01.5 dp.1 3H.) [desaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AQHAJIMTUYECKOTO  XapakTepa, NPEANoJiaraloliuX BBIOOp H  MHOro0Opasme
aKTyaJbHBIX CIIOCOOOB pEIICHHs 3a1a4 B OOJIACTH 3HAHUS MaTEMaTHYECKUX M
€CTECTBEHHBIX HayK, IPOTPAMMHUPOBAHHS U HHPOPMAITMOHHBIX TEXHOJIOTUI

UIIK-1.11 (D/03.6 VY.1) Hcnonb30BaTh CYIIECTBYIOIIME THIIOBBIC PEIICHUS M
1a0JIOHBI MPOEKTHUPOBAHUSI MPOTPaMMHOIO OOeCledeHHs Ha OCHOBE 3HAHUU U
MoOJIeJIell MaTeMaTHYeCKIX U €CTECTBEHHBIX HAayK

HIIK-1.12 (C/16.6 Y.1) KogupoBath Ha S3bIKax MpOrpaMMHPOBAHHSI aITOPUTMBI U
MOJIeNId B 00J1aCTH MaTeMaTHUECKUX U €CTECTBEHHBIX HayK, IPOrpPaMMHPOBAHUS U
MH(OPMALIMOHHBIX TEXHOJIOTUI

NIIK-1.13 (A/27.6 Y.1) AHanu3upoBaTh BXOIHBIC JaAHHBIE

HIIK-1.14 (A/01.5 VY.3) IlpumeHATh METOIbI aHAIM3a HAYYHO-TEXHUYCCKOUH
uHbOpMAlUM C HCIOJB30BAaHMEM 0a30BBIX 3HAHUM MaTeMaTUYeCKHX |
€CTECTBEHHBIX HayK, IPOrpPaMMHUPOBAHUS U UHPOPMAILIMOHHBIX TEXHOJIOTUI

UIIK-1.15 (D/03.6 Tn.2) IlpoektupoBaHHe CTPYKTYp JMAaHHBIX, MOCTPOCHHUE
MaTeMaTUYECKUX MOJENEN

NIIK-1.16 (A/01.5 Tn.3) Coop, oO6paboTka, aHANU3 U OOOOIICHHE PE3YIHTATOB
OKCIIEPUMEHTOB U HCCIEAOBaHWUA B 00JacTH 3HAHMA MATEMATHYECKHX W
€CTECTBEHHBIX HayK, IPOTPaAMMHUPOBAHUS U HHPOPMAIIMOHHBIX TEXHOJIOTHIA

Cnoco0eH MCHoJIb30BATh COBPEMEHHbIE MeTObl Pa3padoTKM M pean3aluu
KOHKPETHBIX aJrOpuTMOB MaTeMaTHYeCKHX Mojeleil Ha 0a3e $3bIKOB
NPOrpaMMHPOBAHMSA M NAKETOB NPUKJIAAHBIX NPOrPAMM MOJeTUPOBAHUA
UIIK-7.1 (D/03.6 3n.1) IIpyHOMIBI MOCTPOEHUS] apXHUTEKTYpPHI MPOTPAMMHOIO
o0ecreyeHnss U BUAbI apXUTEKTYphl IPOrPAMMHOIO OOecleYeHusl, COBPEMEHHbIE
METOABI Pa3padOTKU M peaNN3alii KOHKPETHBIX aJrOPUTMOB MaTEMaTHYECKHX
Mojelen

NIIK-7.2 (D/03.6 31.2) Tunossle penieHusi, 0MOIMOTEKH MPOrPaMMHBIX MOJYJIEH,
11a0JIOHBI, KJIACCHI OOBEKTOB, HCHOJb3yeMble NpU pa3paboTKe U peanu3aluu
KOHKPETHBIX ~ aJTOPUTMOB MaTeMaTHUECKUX Mojenieii Ha 0a3e  S3BIKOB
IIPOrpaMMUPOBAHUS U MAKETOB MPUKJIIAJHBIX MPOTPaMM MOIETHPOBAHUS

NIIK-7.4 (C/16.6 3u.1) S3bIku mporpaMMHpoBaHus U pabOThl ¢ 6a3aMu JaHHBIX
IIPU pean3alyu alropuTMOB MaTEMATHUYECKUX MOJIEIen

NIIK-7.5 (C/16.6 31.2) UHCTpyMEHTBI U METO/BI ITpOEeKTUpOBaHUs U au3aiina NC
Ha O0a3e S3BIKOB MPOrpaMMHUPOBAHMS U [AaKETOB MPUKIAAHBIX IMPOrpaMm
MO/JICITUPOBAHUS

UIIK-7.6 (C/16.6 3u.4) Bosmoxnoctn WC, peanusyrouieil airopuTMbl
MaTeMaTHYECKUX MOJeIel

NIIK-7.9 (C/16.6 31.8) OCHOBBI IpOrpaMMUPOBAHUS IIPU peaIn3alluy AITOPUTMOB
MaTeMaTHYECKUX MOJeIei

NIIK-7.11 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYpPHBIE SI3bIKH TPOTPAMMUPOBAHUS
MIPH peaTn3anuy KOHKPETHBIX AITOPUTMOB MaTEMAaTHIECKIX MOJIEIIEH

UIIK-7.14 (A/01.5 3n.2) Metonsl aHanmu3a U OOOOIIEHHS] OTEUECTBEHHOTO U
MEXYHApPOJAHOTO OIbITa B OOJACTH pa3pabOTKH WM pean3alliil  aITOPUTMOB
MaTeMaTHYeCKUX Mojeied Ha 0a3ze S3bIKOB IMPOrpaMMHMPOBAHUS M I1aKETOB
MPUKIIIHBIX TPOTPAMM MOACITUPOBAHUS

UIIK-7.15 (A/01.5 Hdp.1 3u.) JleATenbHOCTh, HANlpaBli€HHAs Ha pEIICHUE 337134
AQHAJTMTHYECKOTO  XapakTepa, MpeanojaraloliuXx BbIOOp W MHOToOoOpasue
aKTyaJbHBIX CIIOCOOOB peIlIeHHs 33]jad MaTeMaTHUYeCKOro MOJIeTUpOBaHMs Ha Oa3e
SI3BIKOB TIPOTPAMMHUPOBAHHS U TTAKETOB TMPHKIIATHBIX TPOrPAMM MOJIEITUPOBAHUS



YMmern UIIK-7.16 (D/03.6 ¥Y.l1) Hcnonb30BaTh CYIIECTBYIOIIME THIIOBBIE PEILICHUS M
11a0JIOHBI, COBPEMEHHBIE METOJbl pPa3pabOTKM U pealu3allid KOHKPETHBIX
AITOPUTMOB MaTEMaTHUYECKUX MoJesieii Ha 0a3e S3bIKOB MPOTPAMMHUPOBAHHS U
[IAKeTOB IPUKJIAHBIX IPOrPaMM MOJEIUPOBAHUS
UIIK-7.17 (D/03.6 VY.2) IlpuMeHSATh METONBI M CPEICTBA MPOECKTUPOBAHUS
IIPOrpaMMHOI0 O0OecreueHusi, CTPYKTYp HAaHHBIX, 0a3 JaHHBIX, HPOTPAMMHBIX
uHTeppEiiCOB  NpU peanu3aluyd KOHKPETHBIX aJTOPUTMOB MaTeMaTUYECKHUX
Mozeen
NIIK-7.18 (C/16.6 ¥Y.1) KogupoBarh Ha sI3pIKax MPOTPAMMHUPOBAHUS aJTOPUTMBI
MaTeMaTHYeCKUX MOJeIeH

Baagpers UIIK-7.20 (C/16.6 Tna.1) PaspaboTtka cTpykTtypsl mnporpammuoro koma MC ¢
WCIOJIb30BAHUEM COBPEMEHHBIX METOJIOB pa3pabOTKH M peau3allii alrOPUTMOB
MaTeMaTHYeCKUX Mojeield Ha 0a3e S3bIKOB IMPOrPAaMMHPOBAHUS M I1aKETOB
MPUKJIAIHBIX TIPOTPaMM MOJICITHPOBAHHS

2. CTpyKTYypa M coepKaHue TUCHUITUHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OOmiast Tpy10EMKOCTh JUCHUIUIMHBI COCTABISIET 6 3a4. enl. (2169acoB), ux pacnpenenenue
10 BUJaM pa0OT MPE/ICTABICHO B TAOJIHIIC

Cemectpsl
Bup y4eOHoii padoThI Beero (4acel)
4acoB
KonTakTHas padora, B TOM 4nce: 1245 1254,
AyauTopHbIe 3aHATHS (BCEro): 118 118
3aHsATHS JEKIIMOHHOTO TUIIA 50 50
JIaGopaTopHble 3aHATHUS 68 68
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHSI)
HNuas koHTaKTHas1 padora: 6,5 6,5
KonTtposns camocrositensHol paboTsl (KCP) 6 6
[Tpomesxyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 55,8 | 558
[TpopaboTka yueOHOro (TEOpEeTUYECKOrO) 25 o5
Marepuaia
BrinosiHEHNE MHIMBUAYAIBHBIX 3aJaHUN 25 25
[ToaroroBka K TEKyIIEMYy KOHTPOJIIO 5,8 5,8
KonTpoJisb: 357 | 357
[ToaroroBka K dK3aMeHY 35,7 35,7
qac. 216 216
B TOM 4HCJIe
O01as Tpy10eMKOCTh KOHTaKTHas 124,5 1334’
pabdora
3a4. el 6 6




2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenne BuoB yueOHOM pabOThI U MX TPYAOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Paznesnsl (TeMbl) AUCHUILIMHBL, U3y4aeMble B 1 cemecTpe

KoJsmnuecTBo yacos
BHea
YAUTO
Ne HaumeHoBaHue pa3jaenoB (TeM) AynuTopHasi padoTa pHasi
Bcero
pador
a
JI 3 JIP CPC
1 2 3 4 5 6 7
1 SA3piku nporpamMmupoBanus. OCHOBBI 4 1 2,8
| agroputMu3anuu 7,8
2. | Jlekcudeckrie OCHOBBI SI3bIKA 6 2 1 3
3. | Cxansapuble Tunsl. Beipakenus. Onepaiyn 9 4 2 3
4. | BBon/BeIBOX 6 2 2 2
5. | YcnoBHbll oneparop 7 2 2 3
6. | Omneparopsl UK 18 4 10 4
7. | Ctatuyeckue MacCHBBHI 26 8 14 4
8. | Ykazaremu 14 4 4 6
9. | JluHaMHYECKUE MACCHBEI 18 4 8 6
10. | dyHKUMHU, TPOTOTHIEI (HYHKIUH 30 10 12 8
11. | CtpykTypsl 14 2 6 6
12. | AIropuTMBI COPTUPOBKHU 18 4 6 8
HTOI'O no pa3genam THCHUILTHHBI 173,8 50 68 55,8
Kontpons camoctositensroii padotsl (KCP) 6
[Ipomexxyrounas arrectanus (MKP) 0,5
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
O0mas TPy10eMKOCTh M0 TUCHHUIIJIMHE 216

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosmenvhas paboma cmyoenma

2.3 Copaep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKylIero
KOHTPOJIsI
1 2 3 4
HcTopus pa3BUTHS A3BIKOB IPOTPaMMHUPOBaHUs. Buabt
MIPOTPaMMHPOBAHHSA: CTPYKTYPHOE, MOAYJIFHOE,
(hyHKIMOHABEHOE, IPOIIEAYPHOE, Jorndeckoe. [IpHHIUITb
Pas3IMYHbBIX METOJOB ITPOTrPaMMUPOBAHUS.
S3b1kH TporpammupoBanus. OCHOBBI . .
1. [onsTusa: anroput™, nporpamMma. CpoiicTBa anroputma. 1 K
aNTOPUTMH3AIUHI
MeTo161 pa3paboTKH U CIIOCOOBI TPEICTABICHHUS
ITOPUTMOB. DJleMeHTapHbIe 0a30BbIC YIIPABIISIOIINEC
CTPYKTYPBI: TIOCIEIOBATEILHOCTD, BETBICHUE, IIHKIIBI
TpaHCASITOPBI: HHTEPIIPETATOPHI M KOMITHIATOPBI
AndaBuT sA3bIKa, JIEKCEMbI, HICHTH(OUKATOPDI, CIyKeOHbIE K
2. Jlekcudeckue OCHOBHI SI3bIKa crosa.
Tumel JaHHBIX: TEIBIH, AeHCTBUTEILHEIN, JOTHYECKUH, K
3 CkamnsipHble TUIEL. BeipaskeHns. CHUMBOJIBHBIH. [lOHATHA: KOHCTaHTA U
' Onepanuu nepemeHHast. CrocoOBI OMICaHKS U TPAaBUIIA 3AITHCH
KOHCTAaHT U NICPEMEHHBIX.




HaunmeHoBaHue pa3jesia (TeMbl)

Copep:xanue pa3aesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

IlonsaTus: onepana, onepanus, BEIpakeHUE, IPUOPUTET
onepauuii. [Ipapuna 3anucu BeipaxeHuil. CTangapTHbIE
MareMaTHyeckue QYHKIMHU. BbIpaxeHus 1 onepanuu:
apudmernueckue u goruueckue. [IpaBuna 3amucu
BBIPOXKCHUM U ONepaluii.

Bsox/BeIBOI

OO0mrue cBeeHns 0 OUOIMOTEKE TOTOKOBOTO

BBOL[a/BI;IBO,Z[a. CTaH,HapTHI)Ie TIOTOKH IJIA 0a30BBIX TUIIOB.

Oco0eHHOCTH BbIBOJA JaHHBIX pa3IMYHbIX THUIIOB.

VcnoBHBIN oniepaTtop

OrmepaTopsl sI3bIKa: OIEPaTOPHI YCIOBHS M BEIOOpA.
Jloruyeckue onepauun U BeipaxkeHus. Kparkas ¢popma
3aIKCH
ycroBusi. YcnoBHsli onepatop IF (dpopmar onepatopa,
BBINOJIHEHUE oneparopa). Onepatop Switch (popmat
orieparopa, BEIIIOJIHEHHE oreparopa). OcoOeHHOCTH
IpUMEHEHHsI OIlepaTopa BEIOOpa..

Ormnepatops! HUKIA

OrnepaTops! A3bIKa: OnepaTopsl HuKia. Liuki ¢
npenycinoueM While, ki ¢ mocrycnosuem (Do while):
(dopmatsl u paBuita 3anmucy. OmUOKY Tpu
IPOrpaMMHUPOBAHNH LIUKJIOB

Pa3nuuust B onepaTopax nepenayn ynpaeieHus. [Ipoctsie
U BJIO>KCHHBIE IIUKIIBI OTepaTopsl sI3bIKa: ONepaToph
nepenayn ynpasienus. Oneparop Goto, oneparop Break,
omneparop Continue, onepatop Return (¢popmatsr u
npaBuiIa 3anKcH). Mcroap30BaHue HUKINYECKUX
onepatopoB For, While u Do/While

CTaTH4eCKHEe MaCCHBBI

MaccuBsl: onMcaHue U pa3sMepHOCTb. MHOTOMEpHbBIE
MaCCUBBIL. MacCHBBIL, OMTUCaHNE U 00pabOTKa MaCCHBOB
CH++.

VKkazaTeau U CCHUIKHA

VYkazarenu u anpeca 0ObEKTOB, CBSI3M MacCHBOB H
ykazarened. MHunmanusanus ykazateneil. Onepauuu ¢
yKa3aTesiMu (OTIepalliy pe3aapecaliii, apupMeTHIecKre
omeparin). CChUIKH.

JlnHaMU4YeCcKre MacCHUBBI

MaccuBbl yka3zatenei, JMHaMU4eCKHe MaCCHUBBI.

10.

DYHKIMH, TPOTOTHITE (HYHKITHHA

Omnpenenenue, onucanue ¥ B3oB QyHKIuil. OyHKIMY ¢
HEepeMEHHBIM KOJINYECTBOM MapaMeTpoB. PexypcuBHbIe
¢ynkmun. [eperpyska ¢pyakuuii. [labnons! GyHKImii.

AprymeHTsl QyHKINH main. [TapamMeTpsr QyHKIHMA:
JIOKaJIBHBIE U TII00anbHble. DYHKINU CTaHIAPTHON
oubmorexn. @yHKINYM BBOAA/BBIBOAa. OTKPHITHE MTOTOKA,
BBO/I/BBIBOJI B [IOTOK, 3aKPBITHE IIOTOKA, IPUMEPEI PAOOTHI
¢ norokamu. OyHKIMK pabOTHI CO CTPOKAMH U
CHMBOJIAMH.

11.

CTpyKTYpHI

OOBsBIIEHHE U OTIpeieeHne CTPYKTYp. JoCcTym K 4ieHam
cTpykTyp. MHnmanu3anus crpykryp. Binoxennoie

CTPYKTYpHI. MaccuBBI CTPYKTYp. CTPYKTYpHI B QYHKIUH.
burossle nons. O0beAMHEHMS

12.

AJITOPUTMBI COPTHPOBKH

CoptrpoBka MaccuBa. OlLieHKa alrOpUTMOB COPTUPOBKH.
[Ty3bIpbKOBasi COPTUPOBKA,
coptupoBka MetonoM lllenna, GpICTpast cCOPTUPOBKA.
MeTo/ibI TOKCKA JIEMEHTOB B OJJHOMEPHBIX U
MHOTOMEPHBIX
MacCHBax

Ipumeyanue: JIP — omuem/3awuma rabopamopnoi pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHA CEMUHAPCKOIO THUIIA

He npenycMmorpensl




Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomoi, KII - svinonnenue Kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewienue 3adau.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaunmenoBaHnue pa3jesia (TeMbl) HaunmenoBaHnue j1adopaTopHbIX padoT TeKylLIero
KOHTPOJISI
1 2 3 4
SI3b1KH IpOrpaMMupoBaHusl. OCHOBEI P3
Co3nanue KOHCOJIBHOTO | ITyCTOTO MPHJIOXKEHHS B Cpejie
1. anropuTMu3anuu Jlekcuueckue 0CHOBBI - - - o
. Microsoft Visual Studio. Crpykrypa mpocToii mporpamMmbl
2 CkamnsipHble TUNBL. BeipaskeHus. [lepemennsie. Beipaskenus. Onepanuun P3
' Omneparmu OmnepaTop NpHCBauBaHUS
3. BBoj/BLIBOI BBo1 / BBIBOJI TAaHHBIX Pa3JINUHBIX THIIOB P3
. YcnoHelii onepatop. Oneparop BeiOOpa. Y cloBHAS P3
4. Y cnoBHEIN onepaTrop
ornepanus
5. Orneparopsl UK Omneparop nukna while. O6paboTka nudp B yucie P3
6. Omnepartopsl UK Omneparop nmkia for. Ilouck nenureneii ynciua. P3
Omneparop nukia while. O6paboTka mocaes0BaTeIbHOCTH P3
7. Omnepartopsl UK
C MapKepoM OKOHYaHHUsI
Oneparop nukia for. O6paboTKa Mocie0BaTeIbHOCTH UX P3
8. Omnepatophl UK
N snemeHTOB. Beruncnenue cymMmsl psiia
9. Orneparopsl UK KonTposbHas padora o Teme «OnepaTropbl UK P3
10. | Crarmyeckue MacCHUBBI OpHoMepHBbIe MaccuBbl. OCHOBHBIE Ollepaliu P3
OnHomepHBIe MaccHBBL. MHOTOKpaTHast 00paboTka P3
11. | Crarnueckue MacCHUBBI
9JIEMEHTOB MacCHBa
12. | Crarnyeckre MacCHBBI OnnomepHbie MaccuBbl. OOpabOTKa HECKOJILKUX MACCHBOB P3
13. | Crarnyeckne MacCHBBI JIBymepHbIe MaccuBbl. O0paboTKa qraroHaIeh P3
ByMEpHBIE MaccuBbl. DOPMUPOBAHUE OZHOMEPHOTO P3
14. | Crarnueckue MacCHUBBI HAymep PMHP p
MaccHBa Ha OCHOBE JIBYMEPHOTO
15. | Crarnyeckue MacCHBBI JIBymepHBble MaccuBbl. OOpabOTKa HECKOJIIBKUX MAacCHBOB P3
16. | CraTtuveckre MacCHBBI KontponbHas pabota mo Teme «Onepatopsl UKIa» P3
[Nonstue ykazarens. Hunumanusanus ykasaremneil. P3
17. | YkasaTenu u CChUIKH
Onepanuuu ¢ ykazaTelsiMH
18. YKa3arenu u CChUIKH Ionstue ccbuiku. [IpaBuia paboThl CO CCHUTKAMH P3
19. | JIuHaMHYECKHE MACCHBBI OpnHOMEpHBIE TUHAMUYECKHE MacCUBBI P3
20. JlnHaMu4eckre MacCUBBI JIByMepHble TMHAMUYECKUE MAaCCHBbI P3
21. | JInHAMHYeCKHE MaCCHBBI O06paboTka THHAMIYECKIX MAaCCHBOB P3
22. | IlnHaMHYeCKHEe MacCHBBI KonTtponpHas paboTa mo Teme «/{nHaMH4IeCKHe MAaCCUBBI» P3
23. | ®yHKIMH, TPOTOTUIEI QYHKIMI Oyukiyn. [Tapamerpsl GyHKINH P3
24. | ®yHKIMH, TIPOTOTUIEI HYHKIMH [Mepenava mapameTpoB B QYHKIHUU P3
25. | ®yHKIMH, NIPOTOTUIIEI HYHKIMUIHA [pocreiimme peKypcuBHbIE QYHKIMU P3
26. | OyHKIWH, TPOTOTHIEI HYHKITHHA PekypcuBHBIC PYHKIIHH P3
27. | ®OyHKIHH, TPOTOTHUIEI HYHKIUI Ilepemaya MaccHBOB B P yHKIIMU P3
o KoHnTponbHas pabora o teme « OyHKIIMHU, TPOTOTHIIBI P3
28. | OyHKUHH, TPOTOTHITHI (HYHKITUHA ™ P | CPYHKIH, TP
dyHKIHI»
29 CIDVKIVDHL OOnbsBieHNE U ONIpeaeNeHNe CTPYKTYp. JlocTyn K uieHam P3
' PYKTYP cTpykryp. MHNIIManm3amnus cTpykTyp
30. | Crpykrypst MaccuBsl CTpYKTYp P3
31. | Crpykrypsl KontponpHas padora o reme «CTpyKTYpbI» P3
32. | ANropuTMBbI COPTUPOBKH CopTHpOBKa Y3bIPHKOM, COPTHPOBKA BEIOOPOM P3
33. | AJNTOpHUTMBI COPTHPOBKHU Copruposka Illema, OpICTpas COPTUPOBKA P3
34. | ANTOpUTMBI COPTUPOBKU KonTponsHas pabora no TeMe « AITOPUTMBI COPTHPOBKH» P3

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - evinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewienue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
1.



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aoIUXCcH M0 JUCHUILTINHE (MOTYJII0)

[Tepedenp yueOHO-METOAMUECKOTO 00ECTICYCHHS JUCIUTUTUHBI
Ne Bun CPC 10 BBITIOJHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 |U3yuenue Metoauyeckue ykasaHUsl IO OpraHU3allMy CaMOCTOSITEIbHOM
TEOPETUUYECKOIO paboThI CTYJCHTOB, yTBEpK/ICHHbIE kadenpoit
Marepuaga nH(GOPMAMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUs MO OpraHU3aldd CaMOCTOSITENbHOM
pabdoThI CTYyJICHTOB, YTBEPKICHHbIE Kadenpoit
nH(OPMALIMOHHBIX TexHoJorui, mporokosa Nel ot 30.08.2019

Y4eOHO-METOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00YyYaroIIUXCS U3
YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA,

— B ¢popMme aynuodaiina,

— B re4atHoi (hopme Ha s3bike bpaits.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEILHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHMHIE€HTa
oOyJaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJOTUH
B cootserctBum ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI MIpeIycCMaTpUBAET
UCTIONB30BaHNE B y4eOHOM TIpoliecce CIEeIyIONINX 00pa3oBaTeNbHbIE TEXHOJIOTUU: UYTCHHE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOIMH; METOJ MallblX TIpymm, pa3dop
NPaKTUYECKHUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHKaTHMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpPOBaHUE
KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOM, HEOOXOIMMOM Aist
a/IanTallii K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHONH KOMMYHHUKAIIUH.

— TexHomnorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0Y4YeHHUs — Mpeiroiaraer
OCYIIIECTBIICHHE TI03HABATEIILHOW NEATENILHOCTH CTYICHTOB C YYETOM WX WHIWBHIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noreHman. Co3JaHue W WCIOJIb30BaHUE TUATHOCTHYECKUX TECTOB SIBIISIETCS HEOTHEMIIEMOM
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOyYeHUs — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLUIUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOyJH ), MHTETPUPOBAaHHbIE B OOIIUN KypC.



— MHWudopmannonHo-koMMyHuKanuonnele TexHonorun (MKT) - pacmupsitor pamku
00pa30BaTeNILHOTO MPOIlECca, MOBBIMIAS €ro MPAKTUYECKYI0 HAINpaBlIEHHOCTh, CIIOCOOCTBYIOT
UHTEHCU(UKALIMM CaMOCTOATENIIBHOM pabOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BbiaensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHs HKCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTH IpolLiecc 00yUYeHHUs A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOIrMM — MPENOCTABIAIOT IIMPOKUE BO3MOXKHOCTH Ul  IIOMCKA

uHpOopMaLny, pa3padOTKA HAyYHBIX IPOECKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAWBUAYAIM3alUN OOYyYEHHS — IOMOTACT PEANMU30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYMUThIBas HMHIUBUAyaJIbHbIE OCOOEHHOCTH M IOTPEOHOCTH
y4aluxcs.

— IIpoekTHass TEXHOJNOTHA — OPUEHTUPOBAHA HA MOJEIUPOBAHME  COLMAIBHOIO
B3aMMOJCHCTBHS YYalllUXCsl C LEJIbI0 PEIICHUs 3aladd, KOTOpas OIpEleNsAeTCs B paMKax
npodeCCHOHATBHOMN MOATOTOBKH, BBLICISISL TY WIM HHYIO IPEIMETHYIO 00J1acTb.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — peaiu3yeT HACI0 B3aUMHOr0 OOy4yeHHS,
OCYILECTBIIA KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILIEHUE
yueOHBIX 3ajau.

— HWrpoBas TexHOIOrusl — MO3BOJIAET Pa3BUBATH HABBIKA PACCMOTPEHMS Psifa BO3ZMOMKHBIX
CI0oco00B peleHus Mpo0ieM, aKTUBU3UPYsI MBIIIJIEHUE CTYJEHTOB M PacKphIBasl JTUUHOCTHBIN
NOTEHLIHAJ Ka)XKJI0T0 Y4aIlerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBHCS K WH(POpPMAINH, YMEHHUIO
0TOMpaTh UH(OPMALHIO [T PELICHUS TOCTABICHHON 3ajauu.

KommuiekcHoe HcIob30BaHUE B y4EOHOM IIPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUH
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE
IPOIIECCH, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIETEHIMH, KOTOPBIMH JOJDKEH o0Iajnarh
Oyaymuii CrieluanucT.

OcHOBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH BKIIIOYAIOT B Ce0SI:

— paboTta B MaJIbIX rpymmnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJI€HTOB B IPYIIIE 10/
PYKOBO/JICTBOM JIM/IEPa, HAIIPABJICHHAs HA pellieHHe O0IeH 3a1aun MyTEM TBOPUYECKOTO CIIOKEHUS
pe3y/lbTaTOB WHIMBUAYAIbHOM pabOThl YJIEHOB KOMAaHIbl C JCJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— MPOEKTHas TEXHOJIOTUS - HHAMBUYyalbHAsl WIM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
PaCIpeNeNIeHUI0 U CUCTEMAaTU3allMi MaTeprasa 1o OIpPEIEICeHHON TeMe, B Pe3yNbTaTe KOTOPOU
COCTAaBIISIETCS IIPOEKT;

— aHaNU3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOILEH 00JacTH MpPOo(eCCHOHAIBHONW NEATENbHOCTH, U MOUCK BapUaHTOB
Jy4YIIUX PELICHUN;

— Pa3BUTHE KPUTUUECKOTO MBIIUIEHUS — 00pa3oBaTebHast JesTeIbHOCTb, HallpaBJIeHHas Ha
Pa3BUTHE Y CTYAEHTOB Pa3yMHOT0, pe(JeKCUBHOTO MBIIIJIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU U YBUJIETb HOBBIE BO3MOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyallUd IIMPOKO MCIONb3YeTCs Kak
npernojiaBaTeseM, TaKk U CTyJAEHTaMH BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH U aHaIn3a
pe3yabTaTOB CAMOCTOSITENLHOW pabOThl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAaHUM U
PELICHUH KaK 10 KOHKPETHOM 3a/1a4K UMEETCsl, Kak MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa30opa 1 OLIEHKH 11eJI0l COBOKYITHOCTH KOHKPETHBIX CUTYalluH.



KOJIMYEeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJOTMH
4acoB
[TpakTrueckue 3aHATUA B pexuMax
JIP B3aUMOJICHCTBUS «IIPEMOJIaBaTeIb — CTYACHT» U 32
«CTYIEHT — CTYHAEHT»
HUroro 32

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophuvie zansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIIbHO PACHIMPSATh U YIIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTYJICHTaMU TIPU TIPOBENICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JUis i1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIIHS
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JUIst U1 ¢ HApYIICHUSIME 3PCHUS

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroIMXcs, OCBOMBIIMX MporpamMmy ydeOHOW AMCUMILIMHBI «Ha3BaHHE
JUCLUTUINHBD.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIsi B (hopMe TECTOBBIX 3a/aHuil, pa3HOYPOBHEBBIX 3a/laHUM, U NPOMEKYTOYHOI
arrecTanMu B popmMe BOIIPOCOB U 3a/laHUM K 3a4ETY U K3aMEHY.

OneHouHble CpeACTBa JUIsl WMHBAJIWAOB M JMIl C OIPAaHUYEHHBIMU BO3MOYKHOCTSIMH

3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEICHUH NPOLEAYPHI OLIEHUBAHUS PE3YJIbTaTOB 00yUEHHsI HHBAINIOB M JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYAIOIIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U MHBAJIUAOB TpOILESypa OLCHUBAHUS PE3yJIbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMHM 3JI0POBbsSI 110 JUCHUIUIMHE (MOAYJIO) TPEIyCMaTpPUBAET IPEIOCTABICHHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:
JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.
JIist L ¢ HapyLIEHUsIMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
J1J1s1 JIT ¢ HApYIISHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0ydJarouxcsi.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTallui

Ne

n/n

KonTtpomupyemsie
pa3zaens! (TeMbl)
JUCHIUAIIIAHEI*

Kon xonTponupyemoii
KOMIIETEHIIUHY (UJIH €€ YacTH)

HaumeHnoBanue
OLIEHOYHOI'O CPEJCTBA

IIpomesxyTouHas

Texymmii KOHTPOJIb
yit B aTTecTalys

SI3bIKH
MPOTPaMMHPOBAHHS.
OCHOBBI
aITOPUTMH3AIUH

TMK-1
UIK-1.1 (D/03.6 31.2)
WIIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 31.8)
UIK-1.6 (C/16.6 311.9)
WTIK-1.7 (C/16.6 31.10)
UIIK-1.8 (A/01.5 31.2)
UIIK-1.9 (A/01.5 31.3)

WTIK-1.10 (A/01.5 [Ip.1 311.)
WIK-1.11 (D/03.6 V.1)
UIK-1.12 (C/16.6 V.1)
WIIK-1.13 (A/27.6 Y.1)
UIIK-1.14 (A/01.5 V.3)
UIK-1.15 (D/03.6 Ta.2)
WIIK-1.16 (A/01.5 Tn.3)

MK-7
WTIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
UIK-7.4 (C/16.6 31.1)
WIIK-7.5 (C/16.6 31.2)
UIK-7.6 (C/16.6 311.4)
UIK-7.9 (C/16.6 311.8)

WIIK-7.11 (C/16.6 31.10)
UIIK-7.14 (A/01.5 31.2)
UIIK-7.15 (A/01.5 [Ip.1 31.)
WIIK-7.16 (D/03.6 Y.1)
UIK-7.17 (D/03.6 V.2)
WIIK-7.18 (C/16.6 V.1)
WIIK-7.20 (C/16.6 Tn.1)

Koumponvhoie Bonpoc na sxzamene 1-
sonpocwl 1-5 9

Jlekcndeckre OCHOBBI
S3bIKa

TK-1
UIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 31.8)
UIIK-1.6 (C/16.6 31.9)
UIIK-1.7 (C/16.6 31.10)
WIIK-1.8 (A/01.5 31.2)
WIIK-1.9 (A/01.5 31.3)

WTIK-1.10 (A/01.5 JIp.1 311.)
UIK-1.11 (D/03.6 V.1)
WIK-1.12 (C/16.6 V.1)
WIIK-1.13 (A/27.6 Y.1)
UIIK-1.14 (A/01.5 V.3)
UIK-1.15 (D/03.6 Ta.2)
WIIK-1.16 (A/01.5 Tn.3)

Bonpoc na
oxzamenel 0-12

Koumponvnuvie
sonpocul 6-7




MK-7
WIK-7.1 (D/03.6 3u.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 31.1)
WIIK-7.5 (C/16.6 31.2)
WTIK-7.6 (C/16.6 3u.4)
WTIK-7.9 (C/16.6 31.8)

WIIK-7.11 (C/16.6 31.10)
WIIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 JIp.1 311.)
WIIK-7.16 (D/03.6 Y.1)
WIIK-7.17 (D/03.6 ¥Y.2)
WIIK-7.18 (C/16.6 V.1)
WIIK-7.20 (C/16.6 Tn.1)

CKaJsipHBIC TUIIBL.
Bripaxkenust.
Omnepauun

TIK-4
WIIK-4. TIK-1
WTIK-1.1 (D/03.6 31.2)
WIIK-1.3 (C/16.6 31.2)
WIIK-1.5 (C/16.6 31.8)
WTIK-1.6 (C/16.6 31.9)
WIIK-1.7 (C/16.6 31.10)
WIIK-1.8 (A/01.5 31.2)
WTIK-1.9 (A/01.5 31.3)
WTIK-1.10 (A/01.5 [Ip.1 31.)
WIIK-1.11 (D/03.6 ¥.1)
WIIK-1.12 (C/16.6 V.1)
WIIK-1.13 (A/27.6 Y.1)
WIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
WIIK-1.16 (A/01.5 T.3)

TIK-7
UIK-7.1 (D/03.6 31.1)
WIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 31.1)
UIK-7.5 (C/16.6 31.2)
UIK-7.6 (C/16.6 311.4)
WIIK-7.9 (C/16.6 31.8)

UIK-7.11 (C/16.6 311.10)
WIIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 311.)
UIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.18 (C/16.6 V.1)
WIK-7.20 (C/16.6 Ta.1)

Koumponvnuvie
sonpocur 8-10, 14-17
Koumponvnuvie
sadanus 1-2
3aoanus ona
CAMOCMOAMENbHO20
pewenus 1-4

Bonpoc na sxzamene
13-28

BBo/BBIBOI

TIK-1
WTIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 31.8)
WTIK-1.6 (C/16.6 31.9)
UIIK-1.7 (C/16.6 311.10)
WIIK-1.8 (A/01.5 31.2)
WTIK-1.9 (A/01.5 31.3)

UIIK-1.10 (A/01.5 Ip.1 31.)
UIK-1.11 (D/03.6 V.1)
WIIK-1.12 (C/16.6 V.1)
UIK-1.13 (A27.6 V.1)
UIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 T1.2)
WIK-1.16 (A/01.5 Ta.3)

TK-7
UIK-7.1 (D/03.6 3m.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 3n.1)
UIK-7.5 (C/16.6 31.2)
UIIK-7.6 (C/16.6 31.4)
UIK-7.9 (C/16.6 31.8)

WIK-7.11 (C/16.6 31.10)
UIIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [JIp.1 311.)
WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
UIK-7.18 (C/16.6 V.1)
WIK-7.20 (C/16.6 Ta.1)

Koumponvnuvie
eonpocwr 11-13

Bonpoc na sxzamene
29-31

YcnoBHbIN oneparop

TIK-1
WIIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)

Konmponvhuie
3a0anus 3-5

BO}’ZpOC HA 9K3dMeHe

32-33




WIIK-1.5 (C/16.6 31.8)
WTIK-1.6 (C/16.6 31.9)
WIIK-1.7 (C/16.6 311.10)
WTIK-1.8 (A/01.5 31.2)
WTIK-1.9 (A/01.5 31.3)
WTIK-1.10 (A/01.5 JIp.1 311.)
WIIK-1.11 (D/03.6 ¥.1)
WIK-1.12 (C/16.6 V.1)
WIIK-1.13 (A/27.6 Y.1)
WIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
WIIK-1.16 (A/01.5 Tn.3)

MK-7
WTIK-7.1 (D/03.6 3u.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 3u.1)
WIIK-7.5 (C/16.6 31.2)
WTIK-7.6 (C/16.6 3u.4)
WIIK-7.9 (C/16.6 31.8)

WIIK-7.11 (C/16.6 31.10)
WTIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 [Ip.1 3u.)
WIIK-7.16 (D/03.6 ¥.1)
WIIK-7.17 (D/03.6 Y.2)
WIIK-7.18 (C/16.6 V.1)
WIIK-7.20 (C/16.6 Tn.1)

3aoanus ons
CamMoCmosmenbHo20
peuterus 5-12

Omneparopsl UK

TK-1
WTIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 31.8)
WTIK-1.6 (C/16.6 31.9)
WIIK-1.7 (C/16.6 31.10)
UIIK-1.8 (A/01.5 31.2)
WIIK-1.9 (A/01.5 31.3)

WIIK-1.10 (A/01.5 [Ip.1 31.)
UIK-1.11 (D/03.6 V.1)
WIIK-1.12 (C/16.6 V.1)
UIK-1.13 (A27.6 V.1)
UIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
WIK-1.16 (A/01.5 Ta.3)

TK-7
WIK-7.1 (D/03.6 3m.1)
UIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 3n.1)
UIK-7.5 (C/16.6 31.2)
UIK-7.6 (C/16.6 311.4)
WIIK-7.9 (C/16.6 31.8)

WIK-7.11 (C/16.6 311.10)
UIIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 [Ip.1 311.)
WIIK-7.16 (D/03.6 Y.1)
WIK-7.17 (D/03.6 V.2)
WIIK-7.18 (C/16.6 V.1)
WIIK-7.20 (C/16.6 Tn.1)

Koumponvnuvie
3adanus 6-10
3adanus ona
CAMOCMOAMENbHO20
pewenus 13-22

Bonpoc na sx3amene
34-38

CraTHyecKrne MacCHBBI

TK-1
WTIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 31.8)
UIK-1.6 (C/16.6 31.9)
UIIK-1.7 (C/16.6 31.10)
UIIK-1.8 (A/01.5 3m.2)
WIK-1.9 (A/01.5 3u.3)

UIIK-1.10 (A/01.5 TIp.1 31.)
UIK-1.11 (D/03.6 V.1)
WIIK-1.12 (C/16.6 V.1)
UIK-1.13 (A27.6 V.1)
UIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
UIK-1.16 (A/01.5 Ta.3)

MK-7
WIIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 31.1)
WIIK-7.5 (C/16.6 31.2)

Konmponvnuie
saoanus 11-15
3aoanus ons
CAMOCMOSIMENbHO2O
pewerus 23-32

Bonpoc na sx3amene
39-42




WIIK-7.6 (C/16.6 31.4)
UIIK-7.9 (C/16.6 31.8)
WIIK-7.11 (C/16.6 31.10)
WTIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 JIp.1 311.)
WIIK-7.16 (D/03.6 ¥.1)
WIIK-7.17 (D/03.6 Y.2)
WIIK-7.18 (C/16.6 V.1)
WIIK-7.20 (C/16.6 Tn.1)

VKaszaTeau U CCHUIKH

MK-1
WTIK-1.1 (D/03.6 31.2)
WIIK-1.3 (C/16.6 31.2)
WIIK-1.5 (C/16.6 31.8)
WTIK-1.6 (C/16.6 31.9)
WIIK-1.7 (C/16.6 31.10)
WIIK-1.8 (A/01.5 31.2)
WTIK-1.9 (A/01.5 31.3)
WTIK-1.10 (A/01.5 JIp.1 311.)
WIIK-1.11 (D/03.6 ¥.1)
WIIK-1.12 (C/16.6 V.1)
WIIK-1.13 (A/27.6 Y.1)
WIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
WIIK-1.16 (A/01.5 T.3)

MK-7
WIIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 31.1)
WTIK-7.5 (C/16.6 31.2)
WTIK-7.6 (C/16.6 31.4)
WIIK-7.9 (C/16.6 31.8)

WIIK-7.11 (C/16.6 31.10)
UTIK-7.14 (A/01.5 31.2)

WTIK-7.15 (A/01.5 JIp.1 311.)
WIIK-7.16 (D/03.6 ¥.1)
WIIK-7.17 (D/03.6 Y.2)
WIIK-7.18 (C/16.6 V.1)

WIIK-7.20 (C/16.6 Tn.1)

Koumponvnvie
3adanusa 16-17
3aoanus ona
CAMOCMOAMENbHO20
pewenus 33-37

Bonpoc na sx3amene
43-48

JlnHamuueckue
MaCCHUBBI

TK-1
WIIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 311.8)
UIK-1.6 (C/16.6 31.9)
UIIK-1.7 (C/16.6 311.10)
WIIK-1.8 (A/01.5 31.2)
WTIK-1.9 (A/01.5 31.3)

UIIK-1.10 (A/01.5 ip.1 31.)
UIK-1.11 (D/03.6 V.1)
WIIK-1.12 (C/16.6 V.1)
UIK-1.13 (A27.6 V.1)
UIIK-1.14 (A/01.5 V.3)

WIIK-1.15 (D/03.6 Tn.2)
WIK-1.16 (A/01.5 Ta.3)

TK-7
WIK-7.1 (D/03.6 3m.1)
WIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 3m.1)
UIK-7.5 (C/16.6 31.2)
UIIK-7.6 (C/16.6 31.4)
UIK-7.9 (C/16.6 31.8)

WIK-7.11 (C/16.6 31.10)
UIIK-7.14 (A/01.5 31.2)

WTIK-7.15 (A/01.5 JIp.1 311.)
WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.18 (C/16.6 V.1)

WIK-7.20 (C/16.6 Ta1)

Koumponvnuvie
3adanus 18-23
3aoanus ons
CAMOCMOAMENbHO20
pewenus 38-55

Bonpoc na sxzamene
49-50

10

DOyHKIHY, IPOTOTHIIBI
byHKIMi

TIK-1
WTIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIIK-1.5 (C/16.6 31.8)
UIK-1.6 (C/16.6 31.9)
UIIK-1.7 (C/16.6 31.10)
UIIK-1.8 (A/01.5 31.2)
UIIK-1.9 (A/01.5 3u.3)

UIK-1.10 (A/0L.5 [Ip.1 31.)

Konmponvnuie
sadanus 24-27
3adanus ona
CAMOCMOSMENbHO2O
peuierus 56-65

BO}’ZpOC HA 2K3ameHe

51-64




WIIK-1.11 (D/03.6 Y.1)
UIIK-1.12 (C/16.6 ¥.1)
WIIK-1.13 (A/27.6 Y.1)
WIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
WIIK-1.16 (A/01.5 Tn.3)

MK-7
WTIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 31.1)
WIIK-7.5 (C/16.6 31.2)
WTIK-7.6 (C/16.6 3u.4)
WIIK-7.9 (C/16.6 31.8)

WIIK-7.11 (C/16.6 31.10)
WTIK-7.14 (A/01.5 31.2)

MIIK-7.15 (A/01.5 Ip.1 3n.)

WIIK-7.16 (D/03.6 V.1)
WIK-7.17 (D/03.6 V.2)
WIK-7.18 (C/16.6 V.1)
WIK-7.20 (C/16.6 Ta1)

11

CTpyKTYpBI

TK-1
WIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 31.8)
UIIK-1.6 (C/16.6 31.9)
WIIK-1.7 (C/16.6 31.10)
UIIK-1.8 (A/01.5 31.2)
UIIK-1.9 (A/01.5 3u.3)

WTIK-1.10 (A/01.5 [Ip.1 31.)

UIK-1.11 (D/03.6 V.1)
WIIK-1.12 (C/16.6 ¥.1)
UIK-1.13 (A27.6 V.1)
UIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
UIK-1.16 (A/01.5 Ta.3)

MK-7
WTIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WIIK-7.4 (C/16.6 31.1)
WTIK-7.5 (C/16.6 31.2)
WTIK-7.6 (C/16.6 3n.4)
WIIK-7.9 (C/16.6 31.8)

WIIK-7.11 (C/16.6 31.10)
WTIK-7.14 (A/01.5 31.2)

WTIK-7.15 (A/01.5 JTp.1 3u.)

UIIK-7.16 (D/03.6 V.1)
UIK-7.17 (D/03.6 V.2)
WIK-7.18 (C/16.6 V.1)
WIK-7.20 (C/16.6 Ta1)

Koumponvnwvie
3adanusa 28-29
3aoanus ona
CAMOCMOAMENbHO20
peuterusi 66-12

Bonpoc na sxsamene
65-72

12

ANTopUTMBI
COPTUPOBKU

TK-1
WTIK-1.1 (D/03.6 31.2)
UIK-1.3 (C/16.6 31.2)
UIK-1.5 (C/16.6 311.8)
UIK-1.6 (C/16.6 31.9)
UIIK-1.7 (C/16.6 311.10)
WIIK-1.8 (A/01.5 31.2)
WIIK-1.9 (A/01.5 3u.3)

WTIK-1.10 (A/01.5 JIp.1 311.)

UIK-1.11 (D/03.6 V.1)
WIIK-1.12 (C/16.6 V.1)
UIK-1.13 (A27.6 V.1)
UIIK-1.14 (A/01.5 V.3)
WIIK-1.15 (D/03.6 Tn.2)
UIK-1.16 (A/01.5 Ta.3)

TK-7
UIK-7.1 (D/03.6 3m.1)
WIIK-7.2 (D/03.6 31.2)
UIK-7.4 (C/16.6 31.1)
UIK-7.5 (C/16.6 31.2)
UIIK-7.6 (C/16.6 31.4)
UIK-7.9 (C/16.6 31.8)

WIK-7.11 (C/16.6 31.10)
UIIK-7.14 (A/01.5 31.2)

UIIK-7.15 (A/01.5 JIp.1 31.)

HIIK-7.16 (D/03.6 V.1)

Konmponvnuie
saoanus 30-31

Bonpoc na sxsamene
73-78




WIIK-7.17 (D/03.6 Y.2)
WIIK-7.18 (C/16.6 V.1)
WIIK-7.20 (C/16.6 Tn.1)




Ioka3aTesu, KpUTEPHHU M HIKAJIA OLEHKHA C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBe MOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLUUN IJIAHUPYEMbIM
pe3ysbTataM 0OyYeHHUS M KPUTEPHSIM UX OIICHUBAHUS (OILICHKA: YIOBJIETBOPUTEIHLHO /3a4TEHO):

IIK-1 Cnoco0eH  aeMOHCTPUPOBATHL 0a30Bble 3HAHUS  MATEeMATHYECKHX U
€CTeCTBEHHBIX HAYK, IPOrpaMMHUPOBAHUS U HH(POPMAIMOHHBIX TEXHOJIOT Uil
3Hathb HIIK-1.1 (D/03.6 31.2) Tunossle pemieHus, MaTeMaTHYECKHE MOJIEIN, ONOIMOTEKH

MPOrpaMMHBIX MOJYyJIeH, MIa0JIOHBI, KJacChl OOBEKTOB, HCIOJb3yeMbIe IPH
pa3paboTKe IporpaMMHOr0 00ecTieyeHHs

NIIK-1.3 (C/16.6 31.2) UHCTpYMEHTBI U METO/BI IPOEKTUPOBaHM U au3aiiHa NC
HIIK-1.5 (C/16.6 3H.8) OCHOBBI NPOTPaMMUPOBAHUS € HHGOPMAIIMOHHBIX
TEXHOJIOTHI

HIIK-1.6 (C/16.6 3H.9) CoBpeMeHHbIE OOBEKTHO-OPUEHTUPOBAHHBIC SI3BIKH
IPOTpaMMHUPOBAHUS

NIIK-1.7 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYpPHBIE S3bIKH IPOTPAMMHUPOBAHUS
UIIK-1.8 (A/01.5 3n.2) Metoapl aHanmu3a ¥ OOOOIIEHUS OTEYECTBEHHOTO U
MEXYHapOJAHOI'O OIbITa B OOJIACTU 3HAHUS MAaTEMaTHYECKUX M ECTECTBEHHBIX
HayK, MPOrpaMMHPOBaHUS 1 MHPOPMAIIMOHHBIX TEXHOJIOTUN

UIIK-1.9 (A/01.5 3n.3) Meronsl M CpeacTBa IUTAHUPOBAHHS W OpPTaHU3ALUU
UCCIIEIOBaHMM 1 pa3paboToK B 00J1aCTH 3HAHUS MaTEMaTHYECKUX U €CTECTBEHHBIX
HayK, IPOTPaMMHUPOBAHMS U HHPOPMALMOHHBIX TEXHOJIOTUI

NIIK-1.10 (A/01.5 Hp.1 3nH.) [esATenbHOCTh, HANpaBICHHAs HA pEIICHUE 3a]ad
AQHAJIMTUYECKOTO  XapakTepa, NpeAnoJiaralolliux BbIOOp U MHOroooOpasue
aKTyaJlbHBIX CIOCOOOB pEIIeHUsl 3a7a4 B OOJACTH 3HAHUS MATeMaTUYECKUX U
€CTECTBEHHBIX HayK, IIPOTPAMMHUPOBAHHS U HHPOPMAITHOHHBIX TEXHOJIOTUI

Ymers UIIK-1.11 (D/03.6 VY.1) Hcnonb30BaTh CYIIECTBYIOIIUE THIIOBBIC PEIICHUS M
11a0JIOHBl MPOEKTUPOBAHUS MPOrPAMMHOI0 OOECleUYeHUs] Ha OCHOBE 3HAHUM U
MoOjIeJiell MaTeMaTH4YeCKUX U €CTECTBEHHBIX HayK
NIIK-1.12 (C/16.6 ¥Y.1) KogupoBath Ha si3bIKax MPOrpaMMHPOBAHUS aITOPUTMBI U
MOJIeTH B 00JaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK, IPOrPaMMUPOBAHUS U
MH(OPMAIMOHHBIX TEXHOIOTUH
NIIK-1.13 (A/27.6 Y.1) AHanu3upoBaTh BXOJHbIE JAHHbBIE
UIIK-1.14 (A/01.5 V.3) IlpumeHsATh METOJbl aHaIU3a HAYYHO-TEXHUYECKOMN
nH(pOpMallMM C HCIOJIb30BaHMEM 0a30BbIX 3HaHMM MaTeMaTUYeCKUX W
€CTECTBEHHBIX HayK, IPOTPAMMHUPOBaHUS U MHPOPMAITMOHHBIX TEXHOJIOTUI

Baapers UIIK-1.15 (D/03.6 Tn.2) IlpoexTupoBaHHE CTPYKTYp MHaHHBIX, IOCTPOCHHE
MaTeMaTUYECKUX MOJENEN
NIIK-1.16 (A/01.5 Tn.3) Coop, oO6paboTka, aHanU3 U OOOOIIEHHE PE3yIbTaTOB
OKCTIIEPUMEHTOB M HWCCIICIOBAaHWNA B O0JacTH 3HAHMA MAaTEeMAaTHYECKUX |
€CTECTBEHHBIX HayK, MPOTPAaMMHPOBAHUS U HHPOPMAIIMOHHBIX TEXHOIOTUI

IK-7 Crnoco0eH MCNoOb30BaTh COBPEMEHHbIE METOAbl Pa3padOTKH M peaju3alnuu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTH4YeCKHX Mojejieii Ha 0a3e S3bIKOB
NPOrpaMMHUPOBAHHUSA M NIAKETOB NPUKJIAJIHBIX IPOrPaMM MOJEJIMPOBAHUS

3Hath UIIK-7.1 (D/03.6 3H.1) IlpuHUOUOB MOCTPOEHUS APXUTEKTYpPhl MPOrPaMMHOIO
o0ecrieyeHrss U BUAbI apXUTEKTYphl MPOTPAMMHOTO 0OeCleYeHusl, COBPEMEHHbIE
METOJIbl Pa3pabOTKU MU peajan3aluy KOHKPETHBIX alrOPUTMOB MaTeMaTHYECKUX
Mojelen
NIIK-7.2 (D/03.6 31.2) Tunossle penieHus, 0MOIMOTEKH MPOrPaMMHBIX MOJYJIeH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCHOJb3yeMble NpU pa3paboTKe U pean3aluu



YmMmeThb

Baangernb

KOHKPETHBIX ~ aJIFOPUTMOB  MaTeMaTHYeCKMX Mojeneil Ha 0a3e  S3bIKOB
MIPOrPaMMHUPOBAHUS U TTAKETOB MPUKIAIHBIX POTPAMM MOJIECTUPOBAHUS

NIIK-7.4 (C/16.6 3H.1) SI3bIKM mporpaMMHUpPOBaHUS M PabOTHI ¢ Oa3aMu JTaHHBIX
IIPU peaTn3alry alrOPUTMOB MAaTEMAaTHUYECKUX MOJIEIIeH

HIIK-7.5 (C/16.6 30.2) UHCTpyMEHTHI U1 METOABI MPOEKTHpOBaHUs U nu3aitHa MC
Ha O0a3e S3BIKOB TNPOTrPaMMHUPOBAHMA M [AKETOB MPUKIAJHBIX IMPOrpaMM
MOJIETTUPOBAHUS

UIIK-7.6 (C/16.6 3un.4) Bo3moxuoctu WC, peanu3ymoomeld aaropuTMbl
MaTeMaTHYeCKUX MOJeNen

NIIK-7.9 (C/16.6 31.8) OCHOBBI MPOTPAMMHUPOBAHUS PU PEATH3AINH AITOPUTMOB
MaTeMaTHYeCKUX MoJeNen

NIIK-7.11 (C/16.6 31.10) CoBpeMeHHBbIE CTPYKTYPHBIE SI3BIKH TPOTPAMMUPOBAHUS
[IPH peain3alii KOHKPETHBIX allTOPUTMOB MaTeMaTHUECKUX MOJIesen

UIIK-7.14 (A/01.5 3n.2) Meronsl ananu3a W 0OOOOLICHHS OTEUYECTBEHHOTO U
MEXIYHApOJAHOIO OIbITa B 00JacTu pa3pabOTKM W peaiu3allud  aJIrOPUTMOB
MaTeMaTHYeCKUX Mojeield Ha 0a3ze S3bIKOB IMPOrpaMMHPOBAHUS M IIAKETOB
MIPHUKJIAIHBIX IPOTPaMM MOJIEIUPOBAHHUS

NIIK-7.15 (A/01.5 Hp.1 3H.) [esATeNbHOCTh, HANPABICHHAS HA PEIICHUE 33]ad
AQHAJIMTUYECKOTO  XapakTepa, MpeNoyiaraloliux BBIOOp H  MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUS 33]]ad MaTeMaTHYECKOT0 MOJICTUPOBaHM Ha Oa3e
SI3BIKOB IMPOTPAMMUPOBAHUS U MTAKETOB MPUKIIATHBIX MPOTPaMM MOEIUPOBAHUS

UIIK-7.16 (D/03.6 V.1) Hcnonp30BaTh CYIIECTBYIOLIUE THUIIOBBIC PEIICHUS U
11a0JIOHbI, COBPEMEHHBIE METOAbl pa3pabOTKU M peaau3alud KOHKPETHBIX
QITOPUTMOB MaTEMaTHYECKUX MoOjeliell Ha 0a3e S3bIKOB MPOTPaMMHPOBAHUS U
[IAKETOB MPUKJIAHBIX POrpaMM MOJAEIUPOBAHUS

HIIK-7.17 (D/03.6 ¥Y.2) IlpumeHSATh METONBI MU CPEICTBA MPOCKTHUPOBAHMS
IIPOrpaMMHOTO OOecreueHusi, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTepdeicoB  MpU peanu3alud KOHKPETHBIX QJITOPUTMOB MaTEeMAaTHUECKUX
MoJelIed

NIIK-7.18 (C/16.6 ¥Y.1) KoaupoBatk Ha si3bIKax MPOTrPaMMHUPOBAHUS aJTOPUTMBI
MaTeMaTUYECKUX MOJENEN

HIIK-7.20 (C/16.6 Tn.1) Pazpabotka crpykTypbl mporpammHoro koma NC c
WCIOJIb30BaHUEM COBPEMEHHBIX METOJIOB pa3pabOTKU U peanu3allii alrOpUTMOB
MaTEMATHYCCKUX MO}IGJ’ICﬁ Ha 0a3e S3BIKOB nporpaMMHpOBaHud HW IIaKCTOB
MPUKJIAJHBIX TPOrPaMM MOJIETUPOBAHUS

CooTtBeTcTBHE 6a3OBOMV VPOBHK) OCBOE€HHS KOMIICTCHIIUM MJIaHUPYCMbIM
pe3ysabpTaTaM 00yUIEeHHUS ¥ KPUTEPHUSAM MX OICHUBAHUS (OIICHKA: XOPOIIO /3aUTEeHO):

IK-1

3HaTh

CnocobeH  1eMOHCTPUPOBATHL 0a30Bble 3HAHMS  MATeMAaTHYeCKMX W
€CTECTBEHHBIX HAYK, MIPOrpaMMHPOBaHNUs U HHPOPMAIHOHHBIX TEXHOJIOTHii
UIIK-1.1 (D/03.6 3n.2) TumoBble pemieHUs, MaTeMaTHYeCKue MOJEH,
COBpEMEHHBIC OMOTNOTEKN MPOTPAMMHBIX MOJYJIEH, MIa0IOHbI, KJIACChI OOBEKTOB,
HCIOJIb3YEMBIE TIPH pa3paboTKe MPOrpaMMHOT0 00ecTIeueHUs
NIIK-1.3 (C/16.6 31.2) CoBpeMeHHbIe IHCTPYMEHTBI U METO/IBI TPOEKTUPOBAHUS
u qu3aiina UC
NIIK-1.5 (C/16.6 3H.8) OcHOBBI HPOrpaMMHUPOBaHHUS MU HH(DOPMALMOHHBIX
TE€XHOJIOTUI
HIIK-1.6 (C/16.6 3u.9) CoBpemMeHHbIE OOBEKTHO-OPUEHTUPOBAHHBIC SI3BIKU
MIPOrPaMMHUPOBAHUS



YmMmerh

Baangernb

K-7

3HaTh

HIIK-1.7 (C/16.6 31.10) CoBpeMeHHBIE CTPYKTYPHBIC S3BIKH TIPOTPAMMHUPOBAHMS
NIIK-1.8 (A/01.5 3n.2) Meroapl aHanmu3a U O0OOOIIEHUS OTEUYECTBEHHOTO U
MEXIYHApOAHOIO OMbITa B O0JIACTH 3HAHUS MAaTEMaTHYECKHX M ECTECTBEHHBIX
HayK, MPOrPaMMHPOBAHUS ¥ HH)OPMAIIMOHHBIX TEXHOJIOTHUH

HIIK-1.9 (A/01.5 3u.3) Meroasl ¥ cpeacTBa TUIAHMPOBAHUS WU OpraHU3AIIH
WCCIICIOBAaHUM 1 pa3paboTOK B 00JIACTH 3HAHUS MAaTEMATHYECKUX U €CTCCTBCHHBIX
HayK, IPOrpaMMHUPOBaHUS U UH)OPMAILIMOHHBIX TEXHOJIOTUI

NIIK-1.10 (A/01.5 Hp.1 3H.) [esTenbHOCTh, HANPABICHHAS HA PEIICHUE 3a]ad
AQHAJIMTUYECKOTO  XapakTepa, Mpelrnoyiaralollliux BBIOOp M MHOrooOpasue
aKTyallbHBIX CIIOCOOOB pEIICHUS 3a7a4 B OOJIACTH 3HAHUS MATEMAaTUYCCKUX U
€CTECTBEHHBIX HayK, IPOrpaMMHUPOBAHUS U UHPOPMALIMOHHBIX TEXHOJIOTUI

HIIK-1.11 (D/03.6 VY.1) DddeKTuBHO HCIOJIb30BaTh CYIIECTBYIOIINE THUITOBHIE
pemieHust ¥ MAa0JIOHBI MPOEKTUPOBAHUS MPOrPAMMHOTO OOECTieueHHsI Ha OCHOBE
3HAHUU U MOJIeJIeld MaTeMaTHYECKUX U €CTeCTBEHHBIX HAYK

NIIK-1.12 (C/16.6 ¥Y.1) KogupoBath Ha si3bIKax MPOrPaMMHPOBAHUS AJITOPUTMBI U
MOJIeTH B 00JaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK, TPOrPaMMHUPOBAHUS U
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

NIIK-1.13 (A/27.6 Y.1) AHanu3upoBaTh BXOJHbIC JaHHbBIE

UIIK-1.14 (A/01.5 VY.3) VYBepeHHO NPUMEHATH METOABl AaHajh3a HAyYHO-
TEXHUYECKON MH(OPMALIMU C UCTIONIb30BaHHEM 0a30BbIX 3HAHUI MaTeMAaTHYECKUX
Y €CTECTBEHHBIX HaYK, IPOTPaMMHUPOBAHUS U MHPOPMAITMOHHBIX TEXHOJIOTUI

NIIK-1.15 (D/03.6 Tn.2) IIpoektupoBaHWE CTPYKTYp JMaHHBIX, MOCTPOCHHUE
MaTeMaTHYeCKHUX MOJIENel Ha s3bIKe porpaMMupoBanus C++

NIIK-1.16 (A/01.5 Tn.3) Coop, oOpaboTka, aHAIH3 ¥ OOOOIICHHE PE3YJIHTATOB
OKCIIEPUMEHTOB U UCCIIEIOBaHMI B 0OJacTH 3HAHMM MaTeMaTHYeCKHX U
€CTECTBCHHBIX HayK, MPOTPAMMHPOBAHUS M HHPOPMAIIMOHHBIX TEXHOJIOTHUI

Cnoco0eH McNo/b30BaTh COBPeMEHHbIe MeTOAbl Pa3padoTKH U peaju3aluu
KOHKPETHBIX aJIrOpMTMOB MaTeMaTH4YeCKHX Mojesdeil Ha 0a3e $3bIKOB
NPOrpaMMHPOBAHMS M MAKETOB NPUKJIATHBIX NPOrPAMM MO/IeTUPOBAHUA
UIIK-7.1 (D/03.6 3H.1) CoBpeMeHHble NPHHLUUIBI MOCTPOSHHS APXUTEKTYpPbI
MIPOTPaMMHOTO 00ECTICUeHHSI U BHJIBI ApXUTEKTYPHI IIPOTPAMMHOT0 00ECIIeYeHUS,
COBpPEMEHHBIE METO/bl pa3pabOTKM W pean3alui KOHKPETHBIX alrOPUTMOB
MaTeEMaTHIECKUX MOJIEIeN
NIIK-7.2 (D/03.6 31.2) Tunossle pemieHust, OMOIMOTEKH MPOrPaAMMHBIX MOAYJIEH,
11a0JIOHBI, KJIacChl OOBEKTOB, HCHOJb3yeMble NpHU pa3paboTKe M pealu3aluu
KOHKPETHBIX aJrOPUTMOB MaTeMaTHUeCKUX Mojiesiel Ha 0a3e  S3BIKOB
MPOrPaMMHUPOBAHUS M MAKETOB MPUKJIIAJHBIX TPOTPAMM MOICITUPOBAHHS
NIIK-7.4 (C/16.6 31H.1) S3pIku mporpaMMupoBaHust U paboThl ¢ 0a3aMu JaHHBIX
MIPH peaTH3ainy aTOPUTMOB MAaTEMAaTHIECKAX MOJIEIeH
NIIK-7.5 (C/16.6 31.2) UHCTpYMEHTHI U METOBI POEKTHUpoBaHus U nu3aitna MC
Ha Oa3e S3BIKOB TPOTPaMMHUPOBAHMS M TMAKETOB MPHKIAJAHBIX IPOTPaMM
MO/JICIIUPOBAHUS
HIIK-7.6 (C/16.6 3n.4) Hogeitmue Bo3mokHocTu MC, peanusyromiei anropuTMbl
MaTeMaTHYeCKUX MOojesen
NIIK-7.9 (C/16.6 31.8) OcHOBBI MpOrpaMMHUPOBAHUS MPU pPeATU3AIIH aITOPUTMOB
MaTeMaTHYeCKUX MOJIEel Ha si3bIKe porpaMMupoBanus C++
NIIK-7.11 (C/16.6 31.10) CoBpeMeHHBbIE€ CTPYKTYPHBIE SI3BIKH IPOTPAMMHUPOBAHUS
IPU pealn3alyi KOHKPETHBIX AITOPUTMOB MaTEMaTUYECKUX MOJIeNeit



HIIK-7.14 (A/01.5 3n.2) Mertoasl aHanu3a W OOOOIICHHS OTEYSCTBEHHOTO M
MEXIYHApOAHOTO OMbITa B 0O0NacTH pa3paboOTKU M peamu3aluud alroOpuTMOB
MaTeMaTHYeCKUX Mojeield Ha 0a3e S3bIKOB IMPOrPAaMMHPOBAHUS M I1aKETOB
MIPUKJIAIHBIX TIPOTPAMM MOJICIIUPOBAHHUSI

HIIK-7.15 (A/01.5 dp.1 3H.) [desaTenbHOCTh, HAIpaBJICHHAs Ha PEIICHHE 3aad
AQHAJIMTUYCCKOTO  XapakTepa, NPEANoJiaralollliuX BBIOOP H  MHOrooOpasme
aKTyaJbHBIX CIIOCOOOB PEIICHHS 3a/1a4 MATeMaTHYeCKOTO MOJICITMPOBaHUs Ha Oa3e
SI3BIKOB MMPOTPAMMHPOBAHUS M MTAKETOB IPUKIIATHBIX MPOTPaAMM MOJICIIUPOBAHUS

YMerth UIIK-7.16 (D/03.6 ¥Y.1) Dd¢exkTuBHO HCIONB30BaTh CYLIECTBYIOIINE THUIIOBBIC
pemieHuss ¥ 1AONOHBI, COBPEMEHHBIE METOABI Pa3padOTKH M  peaTu3aluu
KOHKPETHBIX ~ aJrOPUTMOB MaTeMaTHUECKUX Mojeneil Ha 0a3e  S3BIKOB
IPOrpaMMHPOBAHMSA U NTAKETOB MPHUKJIAIHBIX TPOTPaMM MOIECITHPOBAHUS
UIIK-7.17 (D/03.6 VY.2) VYBepeHHO MPUMEHITH METOABI U  CPEACTBA
IPOEKTUPOBAHUS NPOrPAMMHOTO O0ECIEeUYeHus, CTPYKTYp NAHHBIX, 0a3 TaHHBIX,
NPOTPaMMHBIX ~HMHTEPPEHCOB TpH pealn3alud KOHKPETHBIX  aJITOPHUTMOB
MaTeMaTU4eCcKUX Mojesel Ha s3bIke mporpamMmmupoBanus C++
NIIK-7.18 (C/16.6 ¥Y.1) KogupoBars Ha sI3bIKax MPOTPAMMHUPOBAHUS aITOPUTMBI
MaTeMaTU4eCKUX Mojeien

Baagers UIIK-7.20 (C/16.6 Tna.1) Pa3paborka 3¢d(deKTUBHONH CTPYKTYpBl MPOTPAMMHOIO
koma VC ¢ ucronp30BaHMEM COBPEMEHHBIX METOJOB Pa3padOTKHU M pealn3alnuu
AITOPUTMOB MAaTEMaTHYECKUX MOJelieii Ha 0a3e SA3bIKOB NPOTPAMMHUPOBAHUS U
MAaKeTOB MPUKIIATHBIX IIPOTPAMM MOCITUPOBAHUS

CootBercTBue NPOJABHMHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMM TUIAHUPYEMBIM
pe3yabTataM 00yYEeHHUs U KPUTEPUSAM MX OlCHUBAHUS (OICHKA: OTJIMYHO /3aYTEeHO):

IK-1 Cnocoden  nemMoHCTpHpOBaTh  0a30Bble 3HAHUSI MATEMATHYECKHX H
eCcTeCTBEHHbIX HayK, IPOrpaMMHPOBaHUS U HH(POPMALIMOHHBIX TEXHOJIOT Hii
3unatb UIIK-1.1 (D/03.6 3n.2) TumoBble pemieHUs, MaTeMaTHYeCKue MOJENH,

COBpEMEHHBIE OUOIMOTEKH MTPOTPAMMHBIX MOJTYJIEH, A0JIOHBI, KJIaCChl OOBEKTOB,
UCTOJb3yeMble IpU pa3paboTKe MPOrpaMMHOT0 0OecreueHus

NIIK-1.3 (C/16.6 31.2) CoBpeMeHHbIe IHCTpYMEHTBI U METO/BI IPOEKTUPOBAHUS
u gu3aiina MC

NIIK-1.5 (C/16.6 3H.8) OcHOBBI HPOrpaMMHUPOBAHMUS U HH(POPMALMOHHBIX
TEXHOJIOTUI Ha BBICOKOM IPO(EeCCHOHATBHOM YPOBHE

NIIK-1.6 (C/16.6 3H.9) CoBpemeHHBIE OOBEKTHO-OPUEHTHUPOBAHHBIE SI3bIKU
IPOrpaMMHUPOBAHUS

NIIK-1.7 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYpPHBIE SA3BIKH IPOTPAMMHUPOBAHUS
NIIK-1.8 (A/01.5 3n.2) Meroapl aHanmu3a U O0OOOIIEHUS OTEUECTBEHHOTO U
MEXyHAPOJAHOTO OIBITa B O0JACTH 3HAHUS MAaTEMAaTHYECKMX M E€CTECTBEHHBIX
HayK, IpOrpaMMUPOBAHUS U HHPOPMALIMOHHBIX TEXHOJIOTUI

NIIK-1.9 (A/01.5 3u.3) Metoasl u cpeicTBa IJIAHUPOBAHUS M OpraHU3ALUU
UCCIIeIOBAaHHM U pa3paboTOK B 007IaCTH 3HAHUS MATEMAaTUYECKUX U €CTECTBEHHBIX
HayK, TPOTPaMMHUpPOBaHHS W WH(POPMANMOHHBIX TEXHOJIOTHMH Ha BBICOKOM
poeCCHOHATLHOM YPOBHE

HIIK-1.10 (A/01.5 Hp.1 3H.) [desTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AHAJIMTUYECKOT'O  XapakTepa, IMpeanojaralolux BbIOOp ©  MHOroobpasue
aKTyaJbHBIX CIIOCOOOB pEIICHHs 3aaad B OOJIACTH 3HAHWS MaTEMaTHYeCKHX M
€CTECTBEHHBIX HayK, IPOTPAMMHUPOBAHUS U MHPOPMAITMOHHBIX TEXHOJIOTUI



YmMmerh

Baagern

IK-7

3HaTh

HIIK-1.11 (D/03.6 VY.1) DddhekTHBHO HCIOJIB30BaTh CYIIECTBYIONINE THUITOBHIE
pemieHust ¥ Ma0JI0HBI MPOEKTUPOBAHUS MPOrPAMMHOTO OOECTieuyeHHsI Ha OCHOBE
3HaHUI U MoJiesiell MaTeMaTUYEeCKUX M €CTECTBEHHBIX HAayK

NIIK-1.12 (C/16.6 ¥Y.1) KogupoBath Ha si3bIKaX MPOrPaMMHPOBAHUS AJITOPUTMBI U
MoOJIeJId B 00J1aCTH MaTeMaTHYECKUX U €CTECTBEHHBIX HayK, IPOrpaMMHUPOBAHUS U
MH(POPMAIMOHHBIX TEXHOJIOTUN Ha BEICOKOM MTPO(HECCHOHATLHOM YPOBHE
NIIK-1.13 (A/27.6 ¥Y.1) AHanu3upoBaTh BXOTHBIC JaHHBIC

UIIK-1.14 (A/01.5 VY.3) VYBepeHHO NPUMEHATH METOABl AaHaIM3a HAyYHO-
TEXHUYECKOH MH(POPMALMU C UCIIOIb30BaHUEM 0a30BBIX 3HAHUHA MaTEMAaTHYECKUX
Y €CTECTBEHHBIX HayK, IPOTPaMMHUPOBAHUS U HH()OPMAITMOHHBIX TEXHOJIOTUI

NIIK-1.15 (D/03.6 Tn.2) IIpoektupoBaHwWe CTPYKTYp JMAaHHBIX, MOCTPOCHHUE
MaTeMaTHYECKUX MOJIeJIeH Ha si3bIKe IporpaMMupoBanust C++

NIIK-1.16 (A/01.5 Tn.3) Coop, oOpaboTka, aHAIH3 U OOOOIICHHE PE3YIHTATOB
OKCICPUMEHTOB M UCCICIOBaHMI B O0JIACTM 3HAHUH MaTEeMaTHYECKUX U
€CTECTBCHHBIX HAyK, NMPOTPAMMHPOBAHUS W HWH()OPMAIMOHHBIX TEXHOJOTHUH Ha
BBICOKOM MTPO(ECCHOHAILHOM YPOBHE

Cnoco0eH MCHoOJIb30BATh COBPEMEHHbIE MeTOAbl Pa3padoTKM M pean3aluu
KOHKPETHBIX aJrOpuTMOB MaTeMaTH4YeCKHX Mojeleil Ha 0a3e $3bIKOB
NPOrpaMMHPOBAHMSA M NAKETOB NPHUKJIATHBIX IPOrPaMM MO/JeJTUPOBAHUSA
UIIK-7.1 (D/03.6 3u.1) CoBpeMeHHbIE NPHHLIUIBI MOCTPOSHHS APXUTEKTYPHI
IIPOrpaMMHOr0 00eCreUeHHsI U BUJIbl apXUTEKTYphl IPOrPaMMHOI0 0OecredyeHus,
COBPEMEHHBIE METOJABI pa3padOTKH W pean3aluil KOHKPETHBIX aJTOPUTMOB
MaTeMaTHYeCKUX Mojenen

HNIIK-7.2 (D/03.6 3u.2) Tunosble pemieHust, ONOIMOTEKH MPOTPAMMHBIX MOIYJIEH,
11a0JIOHBI, KJIACCHI OOBEKTOB, HCIOJb3yeMble NIpU pa3paboTKe U pean3aluu
KOHKPETHBIX ~ aJTOPUTMOB MaTeMaTHUECKUX Mojeneli Ha 0a3e  S3BIKOB
IPOrpaMMUPOBAHUS U MTAKETOB MPUKJIIAJHBIX IPOTPaMM MOAETUPOBAHUS

NIIK-7.4 (C/16.6 3u.1) S3bIku mporpaMMHpoBaHus U pabOThl ¢ 6a3aMu JaHHBIX
IpU peanu3ali aJrOPUTMOB MaTeMaTHMYeCKUX MOJeJIed Ha  BBICOKOM
npodeccnoHaTIbHOM YpPOBHE

NIIK-7.5 (C/16.6 31.2) UHCTpYMEHTHI U METOBI POEKTHUpOBaHus U nu3aitna MC
Ha O0a3e S3BIKOB TPOTPaMMHUPOBAHHMS U TIAKETOB MPHUKIAJHBIX IPOrpaMm
MO/JICIMPOBAHUS

HIIK-7.6 (C/16.6 3u1.4) Hogeitmue Bo3moxkHoctu WC, peanusyroliei anropuTMbl
MaTeMaTHYeCKUX Mojeen

NIIK-7.9 (C/16.6 31.8) OcHOBBI MpOrpaMMHUPOBAHUS MPU peaTU3aLIH AITOPUTMOB
MaTeMaTHYeCKUX MOJIeel Ha s3blKe mporpaMMmupoBanust C++

NIIK-7.11 (C/16.6 31.10) CoBpeMeHHBIE CTPYKTYpPHBIE S3bIKH IPOTPAMMUPOBAHUS
IIPU peaIn3alii KOHKPETHBIX aJITOPUTMOB MaTeMaTHYECKUX MOJIENIEH Ha BHICOKOM
npodeccnoHarTbHOM YPOBHE

UIIK-7.14 (A/01.5 3n.2) Metoasl aHanmu3a W OOOOIIEHHS OTEUECTBEHHOTO U
MEXIYHapOAHOIO OMNbITa B O0JacTH pa3paboTKU M peanu3ali aJIrOpUTMOB
MaTeMaTHYeCKUX Mojeied Ha 0a3ze S3bIKOB IMPOrpaMMHMPOBAHUS M I1aKETOB
MPUKIIAIHBIX TPOTPAMM MOICITUPOBAHUS

UIIK-7.15 (A/01.5 Hdp.1 3n.) desATenbHOCTh, HalpaBlieHHas Ha pELICHUE 3a7ay
AQHAJIMTUYECKOTO  XapakTepa, Mpenojiaralolliux BbIOOp U MHOroobOpasue
aKTyaJbHBIX CIIOCOOOB PEIICHH 33]]a4 MaTeMaTHUYECKOro MOJIEIMPOBaHUs Ha Oa3e
SI3BIKOB TIPOTPAMMHUPOBAHHS U TIAKETOB MPHKIIATHBIX TPOrPAMM MOJIEITUPOBAHUS



Ymerh HIIK-7.16 (D/03.6 VY.1) DddeKkTHBHO HCIOJIb30BaTh CYIIECTBYIOIINE THUITOBHIE
pemieHust M IIAOJOHBI, COBPEMEHHBIE METOABl pPa3paboTKUM U peanu3alnuu
KOHKPETHBIX ~ aJTOPUTMOB  MaTeMaTHYECKUX MoJesied Ha 0a3e  S3BIKOB
POrpaMMUPOBAaHUSl M IIAKETOB TNPHUKIATHBIX IPOrpaMM MOAEITHPOBAHHUA Ha
BBICOKOM ITPO(ECCHOHAILHOM YPOBHE
UIIK-7.17 (D/03.6 VY.2) VYBepeHHO MPUMEHITH METOABI UM CPEACTBA
MPOSKTUPOBAHUS MIPOTPAMMHOTO OOECIICUeHHsI, CTPYKTYp JTaHHBIX, 0a3 JaHHBIX,
NPOrpaMMHBIX ~HMHTEPPEHCOB TMpH pealn3alud KOHKPETHBIX aJITrOPHUTMOB
MaTeMaTHYECKUX MOJIeJIeH Ha si3bIKe IporpaMMupoBanust C++
NIIK-7.18 (C/16.6 ¥Y.1) KogupoBarhs Ha sI3bIKax MPOTrPaMMHUPOBAHUS aITOPUTMBI
MaTeMaTHYECKUX MOJIeIIeH

Baagers UIIK-7.20 (C/16.6 Tna.1) Paspabotka 3¢deKTHBHON CTPYKTYpBhI MPOTPaMMHOTO
kona MC ¢ ucronp30BaHMEM COBPEMEHHBIX METOJIOB Pa3padOTKU U peasin3aluu
AITOPUTMOB MAaTEMaTHUYECKUX MOJeliel Ha 0a3e S3BIKOB NPOTPAMMHUPOBAHUS U
MAaKeTOB MMPUKJIAIHBIX POTPAMM MOICIIMPOBAHUS Ha BEICOKOM MTPOo(ecCHOHATEHOM
YpPOBHE

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MATEPUAJIbI, HE00X0IMMbIE 1JIsl OLleHKH
3HAHWH, YMEHHUIi, HABBLIKOB M (MJM) ONBITA JAeATEJIbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMupoBaHus KOMIETEHIIHI B IIpoIecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

TunosBbie KOHTPOJIbHBbIE 32/ IAHUS:

1. Jlanbl KaTeThl IPSAMOYTOJIBHOTO TpeyroibHUKa a u b. HaiiTu ero rumorenysy c u
nepumetp P.

2.  Haiitu paccrosiHEe MEXIy IBYMsl TOYKaMH C 33JaHHBIMUA KoopauHaTamu (x1, yl),
(x2, y2) Ha MIOCKOCTH.

3. Tlomp3oBarenbs BBOAWMT C KIIABUATYphl KOOpAMHATHI TOUkH (X,y). HeoOxomumo
Hanucarb IporpaMmmy, KOTopast poBepsIeT, KAKON YETBEPTH MPUHAIIEKUT TOUKA.

4.  Tlonb3oBaTenb BBOIUT ¢ KiaBuaTypsl 3 yucia oT — 0 go 10. Hanmucats nporpammy,
KOTOpasi CYNTAET CYMMY TOJIBKO HEUETHBIX MOJIOKUTEIbHBIX YNCEL.

5.  Ilonb3oBarens BBOAWT C KiaBHaTypbl 2 uucna. Hamwcate mporpammy, KoTopas
IIPOBEPSIET, SABISAETCS JM NEPBOE YUCIIO KBAJApaToM BTOPOrO, U BBIBOJUT COOTBETCTBYIOILEE
cooO1ieHue.

6.  ano nenoe uncio. Haiiti cymmy ero 4eTHbIX mudp.

7. JlaHa mocleoBaTeNbHOCTh LENbIX 4YHced, okaHumBaromascs uuciom 0. Haiitu
CyMMY KBaJpaTOB JBY3HAUHbIX OTPULATENIbHBIX uHced. Eciu Takux ymcen HET, cOOOIUTH 00
ITOM.

8.  Jlama mocienoBaTeNbHOCTh MENBIX YHced, okaHumBaromascs uuciom (. Haiitu
HauMEHBIIIEE YETHOE YUCIIO.

9. Jlns 3amaHHOrO  HATypalpHOrO 4Yucaa N  HaWTH CyMMy  JICTUTENCH,
3aKaHYMBAIOIINUXCS 3adaHHON 1Tudpoit K.

10. HarypamsHoe unciio N Ha3bIBaeTCsi COBEpPIICHHBIM, €CJIM OHO PaBHO CyMMeE BCeX
CBOMX JICIUTEIICH, HCKITFOUasi caMo 3To uuciio (Hampumep: 6 =1+2+3;28=1+2+4 +7 + 14).
Haiitu Bce coBepiieHHBIC uncia oTpeska [A, B].

11. Jan omnomepublii MaccuB, cocrosimuid u3 N (0 < N < 100) menodncieHHBIX
areMeHTOB. ONpeeauTh KOJINYECTBO YETHBIX JIEMEHTOB, MHEKCHI KOTOPHIX HE KPaTHBI 3

12. Jlan omnoMmepHblii MaccuB, cocrosimuid 3 N (0 < N < 100) mero4ucieHHbIX
a5IeMeHTOB. BriBecTH 3HaUeHMsI, KOTOpPbIE HE MTPEBOCXOIAT CPETHETO apu(PMETHIECKOTO.

13. Jan omnomepHblii MaccuB, coctosimuid 3 N (0 < N < 100) merno4ucieHHbIX
aneMeHTOB. ONpeenuTh, €CTh JIM B HEM JIBa COBEPIIEHHBIX JIEMEHTA.



14. Jlana kBagpatHas matpuia nenbix gucen pazmepoM N X N (3 < N < 100). Haiitu
IIPOU3BEICHNE HEHYJIEBBIX 3JIEMEHTOB, JIEKAIMX BbIILIE TJIABHOM TUAaroHalIu MaTpHLIbI

15. Jlana marpuua BeulecTBEHHBIX uuces. HallTu pa3HOCTh MEXy MaKCHUMaJbHBIM U
MUHUMAaJIbHBIM 3HAaYEHUSIMU JIEMEHTOB MacCHBa.

16. Hcnonb3yst BMECTO caMoil IEpEMEHHOM yKa3aTenb Ha Hee, HalucaTh IPOrpaMMy B
COOTBETCTBUHU C 33JJaHUEM. BBIUNCINUTD BBICOTY TPEYroJIbHUKA, 3Hasl IBE CTOPOHBI TPEYIOJIbHUKA
U YTOJI MEXy HUMH.

17. Jlan maccuB LenbIX yucesl. BoIBeCTH 3HaU€HUsI, KOTOPBIE HE TPEBOCXOAAT CPETHETO
apu(MeTUIECKOTO.

18. MHcmonb3yst BMECTO caMoii IEpEMEHHOM yKa3aTenb Ha Hee, HalmucaTh IPOrpaMMy B
COOTBETCTBUM C 3aJaHMeM. BBecTH cTOpoHy KBajapara a. BelumciauTe Iuiomanb BIHCAHHON
OKpYXHOCTH. J[aH MaccuB LI€bIX YKcell. Bce HeueTHbIE 3J1IEMEHTHI YABOUTD, 8 YETHBIC YMEHBILINUTh
BJIBOE.

19. Jlan maccuB nensix yncen. OnpeneinTh KOIUYECTBO YETHBIX AJIEMEHTOB, MHIEKCHI
KOTOPBIX HE KpaTHbI 3.

20. Jlan nByMEpHBIH MacCHB BEIICCTBCHHBIX 4YHucell. HallTh MUHUMaIBHBIN TIO
a0COJIIOTHON BEIMYMHE 3JIEMEHT MaTPHIIbI.

21. JlaH OBYMEpHBI MacCHMB BEIIECTBEHHBIX 4YHced. HalTh cymmy mNpou3BeIcHUN
3JIEMEHTOB CTPOKU M CTOJIOIA MaTPHIIbl, HA NIEPECEYEHUN KOTOPBIX HAXOIUTCS HAaHMOOJBIINH 10
a0COIIOTHON BEJTMYMHE DJIEMEHT MaTpPUIIbI.

22. JlaH 1ByMEpHBIH MacCUB BEILIECTBEHHBIX uncell. HaiiTu cymmy 31eMeHTOB cTosoua,
B KOTOPOM pacrojI0Ke€H MaKCUMaJIbHBIN 3JIEMEHT MacCHBa.

23. Jlana xBajpaTHas MaTpulla LeJdbIX 4ucen. HalTu OTHOLIEHHE CyMM 3JI€MEHTOB,
JIeKaLUX BbIIIE U HUKE TJIABHOM IMaroHaIl MaTpHUIbL.

24. Hanucatb (QYHKLUHUIO, KOTOpas ONpEIENseT, COAEPKUT JIM IOCIE0BaTEIbHOCTh
nenbix yucena N xoTst Obl TpU OTpULIATENbHBIX uKcaa. Bo3Bpatuts 1 — ecnu coxepxkut, 0 — B
HIPOTUBHOM CIIy4ae.

25. Jlan nByMepHBI MaccuB IebiX unced. C UCIob30BaHUEM (PYHKIIMH KaKIOM €ro
CTOJIOIE HAMTH MepBBI HEUETHBIN JIEMEHT (IPUHATh, YTO HEUYETHBIE HIEMEHTHI €CTh B KaXKIA0M
cToJioIe).

26. Jlan nByMepHbIil MaccuB 1enbIX yucen. C UCONb30BaHUuEM (DYHKIUH Ul KaKIOH
CTPOKH BBISICHUTb, UMEIOTCS JIU B HEW MOJIOXKUTEIbHBIE JIEMEHTHI.

27. Hamucatp (QyHKIUIO, KOTOpass ONpelenseT U  BO3BpallaeT  KOJMYECTBO
COBEPIUIEHHBIX YUCEJI B MTOCIEA0BATEILHOCTH HATYpalIbHbIX yrcen N.

28. Paszpaboratb cTpykTypy Abiturient: ®damwmius, Mmsa, OtuectBo, Anpec, OueHku.
CoznaTh MaccuB CTPYKTYyp HE MEHee ueM M3 TpEX AJIeMEHTOB. BbIBecTH Ha SKpaH: CIHCOK
aOUTYypHEHTOB, MMEIOLIMX HEYAOBIETBOPUTENIbHBIE OLIEHKH; CIIMCOK a0UTYpHUEHTOB, CyMMa
0aJJI0B y KOTOPBIX HE MEHbIIIE 3aJJaHHOMN; BBIOpaTh N aOUTYpHEHTOB, UMEIOIINX CaMYIO BBICOKYIO
CyMMy 0aJlIOB, U CIIMCOK aOUTYpPHUEHTOB, UMEIOIINX MPOXOJHOM Oar.

29. Paspaborats cTpykTypy Aeroflot: [Tynkt Haznauenus, Homep peiica, Tun camornera,
Bpewms Bbutera, /lHu Henenu. Co3zaTh MacCHB CTPYKTYp HE MEHEE UY€M U3 TPEX DJIEMEHTOB.
BriBecTn Ha 3KpaH: - CIIMCOK PEicOB ISl 3aJJaHHOTO MYyHKTa HAa3HAYEHMsI; CIIMCOK peHCcOoB s
3a/1aHHOTO JIHA HEJENIN; CIIMCOK PEHCOB /IS 3aJaHHOTO JHS HENIEH, BPEMs BbUIETA JUISl KOTOPBIX
00JIbIIE 3aTAHHOTO.

30. Onwummre aaropuT™M COPTHPOBKH, NaroIuii Bpems padbotsl O(n2).

31. Omnmmmre anropuT™M OBICTPOH COPTUPOBKU

Tunossble 3a1a4M I CAMOCTOSAITEILHOIO PellIeHHsT:
1. Jan HOMEp HEKOTOpOro roja (Iesoe MOJOXKUTENbHOEe Yucio). OnpenennTsb
COOTBETCTBYIOIIUN €My HOMEp CTOJIETHSI, YYUTHIBAS, UTO, HAITPUMEp, HadanoM XX CTONeTHs ObLI
1901 rog.



2. JlaHbl KaTeT MPSMOYTOJBHOTO TPEYroJibHUKA a M TUnoTeHy3a ¢. Hailtu apyroit
kareT b u nepumetp P.

3. JlaHbl KOOpIMHATHI IBYX MPOTHBOIIOIOKHBIX BEPLIMH MpsMoyroiabHuka: (x1, yl),
(x2, y2). CTopoHBI NpsSMOYrOJbHUKA MapajljIesIbHbl OcsAM KoopauHar. Hailtu nepumerp u
IUIOIA/1b JAHHOTO MPSIMOYTOJIbHUKA.

4, Hansl Tpu Touku A, B, C Ha uncnoBoii ocu. Touka C pacrnonoxeHna Mex 1y TOUKaMu
A u B. Haiitu nmpoussenenue niaun otpe3koB |AC| u |BC|.

o. [Tonb30BaTens BBOOUT C KJIABHATYpPHI 3 IenbiX uncia. HeoOxonmMo Hamucarth
porpaMMy, KOTOpasi BEIBOJIUT Ha 9KpaH TOJIbKO YETHBIC YHCIIA.

6. [Tonb30BaTens BBOOUT C KJIABHATYPHI 3 1enblX yucia. HeoOxommMo Hamucarth
porpaMMy, KOTOpasi BEIBOJIUT Ha 9KpaH KBaJpaT HauOOJBIIETO U3 BBEAEHHBIX YHCEI.

7. [Tonb3oBarens BBOAMUT 2 1eibIX yuciaa. HeoOxoaumo Hamucath IpoOrpammy,

KOTOpasi BBIBOJUT Ha 3KpaH CyMMY 3THX YMCEJN, €CJIM OHU 00a MOJIOKUTENbHbIE. B IpoTHBHOM
CJIy4ae BBIBECTH Ha dKpaH MOJYJIb CyMMBI.

8. [Tonp3oBarens BBOAMT 2 wenbIx yuciaa. HeoOxoaumo HamucaTth Nporpammy,
KOTOpast IPOBEPSIET, ACTUTCS JIU NIEPBOE YHCIIO HA BTOpOe 03 OCTaTKa M BBIBOJUT COOOIIEHHE 00
3TOM.

9. [Tonb3oBarens BBOAMUT 2 1enblx uucia. HeoGxoaumo HamucaTh Hporpammy,
KOTOpasi CYMTAET CYMMY KBaJIpaTOB BBEAEHHBIX YHCEIN U KBa/IpaT CyMMbI M BBIBOJAUT HaHOOJIBIIYIO
CyMMY Ha 3KpaH.

10.  Ilonb3oBarens BBOAMT C KJIaBUATypbl [Ba uucia. HeoOxoaumo HamucaTbh
IporpaMMmy, KOTOpasi MpOBEPSET, NENUTCA JIM Ka)XJ0€ YUCIIO Haleao Ha 2 U 3, U BBIBOAUT
cooOuienue 06 3toM. Eciau e 4ucio He JeNUTCs, BBIBOJUT COOOLIEHHE 00 3TOM U OCTaTOK OT
JIEJICHUS.

11.  Ilonb3oBarens BBOIUT ¢ KiIaBUaTyphl uncio ot 1 go 20. Eciu oHO npuHaiexuT
uHTepBany [1, 10], BbIBeCTH Ha PKpaH KBaJpatr 3TOr0 YMCIIA, €CIIM MPUHAIIICKUT UHTEpBay [11,
20], BeIBECTH Ha 9KpaH BBEAEHHOE YHCIIO B KyOe€.

12.  Tlo umHaM TpexX OTPE3KOB, BBEACHHBIX MOJIH30BATEIIEM, ONIPEIEIIUTH BO3SMOKHOCTb
CYILIECTBOBaHMS TPEYTOJIbHUKA, COCTAaBICHHOIO M3 ITHX OTPE3KOB. EciM Takoi TpeyroiabHHUK
CYILIECTBYET, TO ONPEICNINUTh, SBISAETCS JU OH pPa3HOCTOPOHHUM, pPaBHOOEAPEHHBIM WU

PaBHOCTOPOHHUM.
13. Hano nenoe uncno. HailTu komuecTBO €ro He4eTHBIX 1Uudp.
14.  Jlano uenoe uncno. BepHo nu, yTo B 4Kcne Bce MUQPPHI OJUHAKOBBIE?
15.  ano uenoe uncno. HaiiTu konnuecTBo 3aaHHOM UG PHI B UKCTIE.
16.  Jlama mocnemoBaTeIbHOCTH LIETBIX YHCelN, okaHuMBaromascs uuciom (. Haiitu
MPOU3BCACHUC MTOCICIHUX HI/I(l)p ITIOJIOKUTECIIBHBIX YUCCECII.
17.  Jlama mocnemoBaTeIbHOCTh LIETBIX YHCeN, okaHuMBaromasca uuciom 0. Haiitu

KOJIMYECTBO YHUCENI, Y KOTOPBIX TocieaHss mudpa Oosbline npeanocienteit. Ecnu Takux uncen
HET, COOOIIUTE 00 STOM.

18.  Jlama mocienoBaTeNbHOCTD LEJIBIX YHCel, okaH4yuBaromasics unuciaom 0. Haiitu
CyMMY KBaJ[paTOB UMCEJl, OKAHYMBAIOIIUXCS Ha 2 uiu Ha 13.

19. Jns 3agaHHOrO HaTypalbHOro 4uciaa N HalWTH KOJUYECTBO €ro HEYETHBIX
JIETIUTEIICH.

20.  SIBmseTcs M 3aJaHHOE HATypajdbHOE Yuciio N > 1 mpocTeiM?

21.  HarypanbHoe uucio N Ha3bIBaeTCs COBEPIIEHHBIM, €CIM OHO PaBHO CyMME BCEX

CBOMX JICTTUTENCH, NCKITF0Yasi camo 3TO uucio (Hampumep: 6 =1+2+3;28=1+2+4+7 + 14).
Omnpenenuts, BIAETCS JIM 33JJaHHOE HaTypalibHOe K coBepiieHHbIM?

22. [TocnenoBarenbHOCTs @DHOOHAUYM (WIEHBI KOTOPOM HA3bIBAIOTCSA UHCIAMH
®ubonayun) onpenaensercs peKkypeHTHbIMHU cooTHomeHussmMu: F1 =F2 = 1; Fn = Fn-1 + Fn-2 nna
n >3. Haiftu cymmy nepsbix N uucen @uboHauyu.

23. Jan omHomepHbIii MaccuB, coctosnmii u3 N (0 < N < 100) menodncieHHBIX
2JIEMEHTOB. Bce 351eMeHTBI, KpaTHbIE Yncay 17, 3aMEHUTh HYJIEM.



24.  Jlan omHomepHBId MaccuB, coctosmuid w3 N (0 < N < 100) memodncieHHbBIX
AJIEMEHTOB. Bce HeueTHBIE DJIIEMEHTHI YABOUTB, @ YCTHBIC YMCHBIIIUTL BJABOC.

25.  Jlan omHomepHblii MaccuB, coctosmmid u3 N (0 < N < 100) meno4ucIeHHBIX
asieMeHTOB. ONPeIeTUTh CYMMY MOJIOKUTEIBHBIX JIEMEHTOB ¢ YCTHBIMHU HHJICKCAMHU.
26. Han omnomepHbIii MaccuB, coctosimuii u3 N (0 < N < 100) BemiecTBEeHHBIX

DJIEMCHTOB. 3aMEHMUTH IIOJIOXKUTCILHBIC qucia, HWHACKCBI KOTOPLIX 4YCTHBI, 3HAYCHHUCM
HauOOJIBIIEro 10 MOJYJIKO YMClIa.

27. Han ognomepusiid MaccuB, coctoamuid u3 N (0 < N < 100) 1eno4ucieHHbIX
31eMeHTOB. ONpeeuTh, €CTh JIM B HEM XOTs OBl OJTHO IMPOCTOE YUCIIO.
28.  Jlan omHoMmepHbIi MaccuB, cocrosimuid u3 N (0 < N < 100) menouucieHHbBIX

aneMeHToB. OnpeaenuTs, €CTh JIU B HEM X0Ts Obl 0/1HO yucio OuboHayyu.

29.  Jlan omHomepHbIi MaccuB, coctosmmii 3 N (0 < N < 100) BemiecTBeHHBIX
31eMeHTOB. Eciii B pe3ysibTare 3aMeHbl OTPULATENBHBIX 3JIEMEHTOB UX KBaJpaTamMH 3JIEMEHTBI
OyayT 00pa30BBIBaTh HEYOBIBAIOIIYIO TOCIIEAOBATEIBHOCTh, TO MOJYYHTH CYMMY 3JIEMEHTOB
HCXOJIHOHM TOCJIEI0BATEIbHOCTH, B IPOTUBHOM CIIy4ae MOJY4YUTh UX IPOU3BEICHNUE.

30.  Jlana kBampartHas mMaTtpuia ensix gucen pazmepoM N X N (3 < N < 100). Haiitu
OTHOLLIEHHUE CYMM 3JIEMEHTOB, JISXKAIIUX BbIIIE U HUXKE [JIABHOM IMaroHalld MaTpULbI.

31. Jlana maTpuna BENIECTBEHHBIX uncel. HaiTu cyMMy 371€MEHTOB, pacIioIoKEeHHbBIX
110 IEPUMETPY MaTPHULIbL.

32. Jlana Marpuna BemleCTBEHHBIX uwMcesl. Halitm npousBeneHUE HEHYJIEBBIX
3JIEMEHTOB CTPOKH MaTpHUILIbl, HA KOTOPOI pacroioKeH MaKCUMaJIbHbIA 3JIEMEHT.

33. Hcnons3ys BMECTO CaMOM IEPEMEHHOM yKa3aTellb Ha HEE, HAIMCATh IPOIPaMMYy B
COOTBETCTBUHU C 33JJaHUEM. BBIUMCINTG MIIONIa/1b TPEYTOJIbHUKA 10 CTOPOHE U BBICOTE.

34. Hcnonp3ys BMECTO caMOM ITEPEMEHHOM yKa3aTelb Ha HEE, HAIUCaTh NporpaMmmMy B
COOTBETCTBUHU C 33JJaHUEM. BBIUMCINTD MIIONIa/1b OKPY>KHOCTH I10 33JJaHHOMY Pajuycy.

35. Hcnonb3ys BMECTO CaMOM IEPEMEHHOM yKa3aTellb Ha HEE, HAIMCATh [IPOIPaMMYy B
COOTBETCTBUU C 3aJaHueM. JlaHbl 3HaueHuss a u b, HalTU HX cpeaHee apuUPMETHYECKOE,
CPEIHETEOMETPUUECKOE.

36. Hcnonp3ys BMECTO caMOM ITIEPEMEHHOM yKa3aTelb Ha HEE, HaIUCaTh porpaMmmMy B
COOTBETCTBUH C 3a/laHueM. 3ajaeTcsl AJIMHA OKpYKHOCTU. HaliTu miomaap Kpyra, orpaHi4eHHOT 0
JTOU OKPYKHOCTBIO.

37. Hcnonp3ys BMECTO caMOM ITEpEMEHHOM yKa3aTelb Ha HEee, HalucaTh NporpaMmmMy B
COOTBETCTBUHU C 33/laHueM. BBIYHCINUTH 00bEM HMUIUHAPA, 3HAS PAUYC OCHOBAHUS U BBICOTY.

38. JlaH oTHOMEPHBII MacCHB, COCTOAIINN U3 N IIEJ0YNCICHHBIX AJIEMEHTOB. BbiBeCTH
MacCHB Ha 9KpaH B 0OpPaTHOM MOPSKE.

39. OpnHoMepHBIN MaccuB, COCTOAUINI U3 N 1IETOYUCIIEHHBIX AJIEMEHTOB, 3allOJHUTh
CIy4allHbIMU YMCJIaMU. BBIYMCIUTE CYMMY HEYETHBIX 3JIEMEHTOB MacCHBa.

40. JlaH OgHOMEpHBI MAacCHB, COCTOAIIMM U3 N BEIIECTBEHHBIX JJIEMEHTOB.
Brraucnuth cpeaneapudpMeTunieckoe mol0KUTEIbHBIX 2IEMEHTOB MacCUBA.

41. JlaH oTHOMEpHBIN MacCuB, COCTOAIINMN U3 N BEIIECTBEHHBIX AJIEMEHTOB. BbiBECTH
OTpUIATENIbHBIE PJIEMEHTHI Ha OKpaH B 0OPaTHOM MOPSIKE.

42, JlaH ogHOMEpHBIN MacCHUB, COCTOAMIMI U3 N LETOYUCIECHHBIX AeMeHTOoB. Hailtu
MaKCUMaJIbHBIA OTPULIATENIbHBIN AJIEMEHT.

43. JlaH ogHOMEpHBIN MacCHUB, COCTOAMIMI U3 N LETOYUCIECHHBIX A1eMeHTOB. Hailtu
MUHHUMAJIbHBIN TTOJIOKUTEIIbHBINA 37IEMEHT.

44, JlaH opHOMEpHBI MaccuB, COCTOAIMN K3 N IE€TOYHUCICHHBIX 3JIEMEHTOB.
BrruucanTte cyMMy MOJOKUTEIBHBIX 3JIEMEHTOB MacCHBa, KPAaTHBIX 3.

45.  Jlan maccuB nenslx yucen. OnpenenuTb CyMMy MOJIOKUTEIbHBIX 3JIEMEHTOB C
YETHBIMHU MHIEKCaAMHU.

46.  Jlam maccuB menbix unced. OmpeaenuTs CyMMY 3JIEMEHTOB OOJBIIHX 33JJAHHOTO
4yucia X, NOPAJIKOBBIE HOMEPA KOTOPBIX HE KPATHBI J.



47. Jlan nByMepHBII MacCHB BEIIECTBEHHBIX uucesl. Hailltu  konndecTBO
OTpI/ILIaTe.HBHI:IX 3JICMCHTOB ManI/II_U:I.

48.  JlaH AByMepHBI MacCHB BEIIECTBEHHBIX uucen. HalTH KOIWYEecTBO 3JIEMEHTOB
MAaTPHIIBI, MPEBBIMIAIOIINX €€ CpeHee apuPhMETHIECKOe 3HAUCHHE.
49. JlaH nByMEepHBI MAacCHMB BEIIECTBEHHBIX uYHucesl. HalTh cymMmy »3JIE€MEHTOB

MaccuBa, JUIsI KOTOPBIX CyMMa MHJEKCOB paBHa k, rae k — BBeZileHHOE ¢ KJIaBHATyphl 3HAUCHHE.
[TpoBepuTh, uTO 3HAUEHUE K 1103BOJIAET HANUTH pELLICHHE.

50. Jlan nByMEpHBI MacCUB BEIIECTBEHHBIX yncell. HallThu CymMMy MOJIOKHUTEIBHBIX
3JIEMEHTOB CTOJIONA, COAEPKALIEr0 MAKCUMAJIbHBIM 2JIEMEHT MacCHBA.

ol. Jlan nByMEpHBIM MacCUB BEIIECTBEHHBIX u4uncen. HaWTu pasHOCTh MeEXIy
MaKCHMaJbHbIM U MUHUMAJIbHBIM 3HAYE€HUSIMHU JIEMEHTOB MacCHBa.

52. JlaH nBYMEpHBIM MacCHUB BELIECTBEHHBIX uHcesn. HalTu cymMmy 3JI€MEHTOB,
PacIoI0XKEHHBIX 110 IEPUMETPY MACCHUBA.

53. JlaH n1ByMEpHBIN MacCUB BEIIECTBEHHBIX YKcell. HalTu mponu3BeieHne HEHYJIIEBBIX
3JIEMEHTOB CTPOKU MacCHBa, Ha KOTOPOM PAcCIOI0KEH MAKCUMAJIbHBIN 2JIEMEHT.

o4, JlaH 1ByMEpHBII MacCHB BEIIECTBEHHBIX dnces. HallTu pa3HOCTh MEXIy CyMMOM
3HAYEHUH 2JIEMEHTOB YETHBIX U HEUETHBIX CTPOK.

55.  JlaHa kBajpaTHas MaTpulia LEJbIX 4yucen pa3MepoM. Hailtu mnpowusBeneHue
HEHYJIEBBIX 3JIEMEHTOB, JIEKAIUX BBIIIE INIABHOM JMaroHaal MaTPHULIbI

56. Hammcate ~ (QyHKIMIO,  BO3BpAaNIAIONIyI0  TMPOLEHT  HYJEBBIX  YHCEl
IIOCJIEA0BATENBHOCTH U3 N LIEIBIX YHUCEN.

57.  Hammcars (QyHKIHIO, KOTOpask OINPENENSET, SBISETCS JIM IOCIEI0BATEIbHOCTh
HaTypaJIbHbIX uncell N cTporo Bospacraromeil. Bossparuts 1 — eciu sBisercs, 0 — B IpOTUBHOM
ciIydae.

58.  Hamwmcath ¢QyHKIMIO, KOTOpas OIpenesseT M BO3BpAIlaeT Pa3HOCTh MEXAY
IPOU3BECHUEM HEUETHBIX 4YMCed M  HauOOJBIIMM  CpPEAM  OTPULIATENIBHBIX  YHCEN
nocienoBarenbHOCTH 1enblx yucen N. Hanucatb (QyHKIMIO, KOTOpas ONpenesseT, BseTcs JIn
MOCJIEI0BATENBHOCTE CTpOro yObiBatomieil. Bozspatuts 1 — ecnu siBisercs, 0 — B MIPOTUBHOM
cinydae. Mcnonp30Bate nepegady MaccuBa 10 apecy.

59. Hammcare  ¢QyHKIHMIO, BO3BpalIalONIyld i-i 1O  TMOPAAKY  DJIEMEHT
nocnenoBarenbHocTd Prbonayun (0 112 35 8 ...). cnons30BaTh peKypcuro.

60. Jlam nBymepHbIi MaccuB. C wucmonb30BaHHEM (GYHKIHHA HAWTH CTPOKY C
MaKCHUMaJIbHOH CyMMOM 3JIeMeHTOB. Eciu Takux CTpoK HECKOJIbKO, AOJKEH OBbITh HaiiJIeH HoMep
CaMOM HWKHEHN U3 HUX.

61. Jan aBymepHblii MaccuB. C HCHOJb30BaHMEM (YHKIMM HaWTH cTONIOEl C
MUHHUMAJIBHOW CYMMOU 3JIeMEHTOB. ECiM Takux CTOJOIIOB HECKOJIBKO, JODKEH OBITh Haii/ieH
HOMEp CaMoro JIEBOTO U3 HUX.

62.  Jlan aBymepHbIid MaccuB. C HCIONB30BaHUEM (DYHKIIUHU TPOBEPHTD, SIBISCTCS JIH
M0CJIEI0BATENBHOCTD 3JIEMEHTOB HEKOTOPOI CTPOKU MaccuBa yINOpPsI0OUYEHHON MO HeyObIBAHUIO.
B cayuae orpunarenbHoro orsera B o0eux 3ajayax JOJDKHBI ObITh Halle4aTaHbl KOOPIWHATHI
NIEPBOTO AIEMEHTA, HAPYIIAIOLIETO YKa3aHHYIO YIOPSJOUYEHHOCTb.

63. Jlam nByMepHBI MaccuB menbix ywced. C wcrmonp3oBaHWeM (QYHKIMH HaWTH
MUHUMAaJIbHBIII HOMEP CTPOKH, COCTOSLIEHN TOJIBKO U3 MOJOKHUTEIBHBIX JIEMEHTOB.

64. Jlan nByMepHBIi MaccuB 11enbiX yrcell. C nernonb30BaHneM G YHKIIUH B KaXKI0H €To
CTPOKE 3aMEHUTH JII000H MUHUMAIIbHBINA 3JIEMEHT Ha MaKCUMAaJIbHBIM.

65. Jan nBymepHbIit MaccuB Lenblx uyncen. C ucnoiap3oBaHueM (QYHKIUU B KaKIOM
CTPOKE JIBYMEPHOI'O MAacCHBa IOMEHATb MECTAMM IEPBBI HYJIEBOH AJIEMEHT U IOCIEIHUI
oTpuuaTeNnbHblil. Ecu Takux 371€MEHTOB HET, TO JIOJDKHO OBITh BBIBEJAEHO COOTBETCTBYIOIEE
coo0IeHHe.

66.  PaspabGorate ctpykTypy Book: Aptop, Hazeanme, W3znarensctBo, Iogx,
KonnuectBo crpanun. Co3aaTe MacCuB CTPYKTYpP HE MEHEE UEM U3 TPEX JIEMEHTOB. BriBecTH Ha



9KpaH: CIIMCOK KHUT 3aJIaHHOTO aBTOPA; CIIMCOK KHUT, BBHIMYIICHHBIX 3aJJaHHBIM HU3/1aTEIbCTBOM;
CIHCOK KHUT, BBITYIICHHBIX TIOCJIE 3aJJaHHOTO ToJa.

67.  Pazpaborate ctpykrypy Worker: ®amwmms w wuHunmansl, JomkHocTh, 'of
NOCTYIUICHUs Ha paboTy, 3aprutata. Co3aTh MacCUB CTPYKTYP HE MEHEE YeM U3 TPEX 3JIEMEHTOB.
BreiBecTn Ha SKpaH: CHHCOK PabOTHUKOB, CTaX pabOThl KOTOPHIX Ha JAAHHOM MPEIIPUSITUU
NPEBBIMIACT 33JaHHOE YUCIIO JIET; CIMCOK PaOOTHUKOB, 3apIijiaTa KOTOPBIX OOJbIIE 33daHHOI;
CIUCOK paOOTHUKOB, 3aHUMAIONINX 33JaHHYIO TOJIKHOCTb.

68.  Pazpaborarp crpykrypy Train: Ilyakr Haznauenus, Homep moesnma, Bpewms
otnpasienus, Yucno odbmux mect, Kyneinbix, [Inankaptaeix. Co3qaTh MacCUB CTPYKTYp HE
MEHee 4eM M3 TPEX 3JIEMEHTOB. BbIBecTH Ha 3KpaH: CIHCOK MOE3/10B, CICIYIOMUX 10 3aJaHHOTO
MyHKTa Ha3HAUYEHUS, CIHUCOK II0€3/I0B, CIEAYIOIIMX 10 33JaHHOTO IyHKTa Ha3HAYeHUs U
OTIIPABIISIONIMXCS TIOCNIE 3aJaHHOTO Yaca; CHHCOK IOE3/10B, OTHPABJISIOMIUXCA 10 3aJaHHOTO
MyHKTa Ha3HauYEHUS U UMEIOIIUX O0IIre MecTa.

69.  Pazpaborarts ctpyktypy Product: HaumenoBanwue, IlpousBomurens, Llena, Cpox
xpanenusi, KomnuectBo. Co3garh MaccuB CTPYKTYp HE MEHEe YeM U3 TPEX 3JIeMeHTOB. BriBecTu
Ha DKpaH: CIIMCOK TOBAPOB IS 3alaHHOTO HAaWMEHOBAHHS, CIUCOK TOBApOB JUIA 33JaHHOTO
HAUMEHOBAHHUS, IIEHa KOTOPBIX HE MPEBBIMIACT YKA3aHHOM; CIIMCOK TOBapOB, CPOK XpaHEHUs
KOTOPBIX OOJIBIIE 3aJaHHOTO.

70.  Pagpabotarp ctpyktypy Patient: ®damunus, Wwms, OtuectBo, Anpec, Homep
MEeIUIIMHCKOW KapThl, JnarHo3. Co3mnarh MacCUB CTPYKTYp HE MEHEE UeM M3 TPEX IJIEMEHTOB.
BriBecTH Ha 3KpaH: CIHCOK MAallMeHTOB, UMEIOIIMX JaHHBIN JUArHO3; CIIUCOK MAlUeHTOB, HOMEP
MEIUIIUHCKON KapThl KOTOPBIX HAXOAUTCS B 3aJaHHOM HHTEPBAJIE.

71.  Pazpabotatb cTpykTypy Bus: ®amunus u nnunumansl Boautens, Homep aBToOyca,
Homep mapmipyra, Mapka, ['ox Hagana skcrmyaranuu, [Ipo6er. Co3nath MacCHB CTPYKTYp HE
MeHee YyeM M3 TpEX IeMEeHTOB. BhIBECTH Ha SKpaH: CIHCOK aBTOOYCOB JJIsl 3aJJaHHOTO HOMeEpa
MaplIpyTa; CIIUCOK aBTOOYCOB, KOTOPbIE AKCILTyaTupytoTcst Oosbiie 10 ser; cnucok aBToOycOB,
npober y kotopbix 6omsbie 10 000 km.

72.  Pazpaborats ctpyktypy Customer: ®amummus, Ums, OtaectBo, Anpec, Tenedow,
Homep kpeautHO# kaprouku. Co3fgaTh MaccUB CTPYKTYp HE MEHEe 4eM U3 TPEX 3JIEMEHTOB.
BriBecTr Ha HKpaH: CIMCOK TOKyTaTenel B anpaBUTHOM TOPSIIKE; CIIMCOK TOKYyIaTesnel, HoMep
KPEAUTHON KapTOUYKH KOTOPHIX HaXOJIUTCS B 33JJAHHOM HMHTEpBaJe.

TunoBbie KOHTPOJIbHbIC BOIIPOCHI

OCHOBHBIE IPUHIMIIBI AITOPUTMHU3ALIUN U TPOrPAMMUPOBAHUS.
ANTOPUTMEBI M TIPOTPAMMBI.
Hanusbie. [IoHATHE THIIA JAHHBIX.
Jlormueckuie OCHOBBI AJITOPUTMHU3ALUH.
SI3BIKM TPOrpaMMUPOBAHUS: 3BOIONHNS, KIACCUPHUKALIHSL.
WUnentuduxatopsl. Kintouessie cnoBa. CHMBOIIBIL.
JlaHHbIe: IEpeMEHHbIE U KOHCTAHTBHI.
Onucanue naHHBIX 1enoro tumna. Llenbie koncTanThl. MHUIIMaNM3anus nepeMeHHbIX
nenoro Tuna. Moaudukarop unsigned.
9. Ywmcna c mnaBaromeit Toukoil. Onmcanne NepeMEHHBIX C IIaBAONIEH TOUKOM
10. Moauduxaropsl noctyna. Moaugpukarop const. OnpezaeneHre KOHCTaHT yepe3
#define.
11. ®yuxmuu printf() u scanf(). Mcnonb3oBanne Gpynkuuu printf().
12. Moaudukarops! crieruduKanuy mpeoOpa3oBaHsl, UCTIONb3yeMbIe B QYHKITUH
printf().
13. HWcnonp3oBanue GyHkiun printf() mist mpeodpasoBanus gaHHbIX. [IpuMenenne
¢bynkuuu scanf().

ONoGaR~wWdE



14. Ocuognble oneparuu. Oneparus mprucBauBanus: =. Oneparus CJI0KeHus: +.
Onepanus Berautanus: -. Oneparus u3MeHeHHs 3Haka: -. Onepanust yMHOKeHus: *. Onepanus
IEJICHU: /.

15. Tlopaspsanusie onepanuu. [lopaspsanoe 1 (AND). [Topaspsanoe NJIA (OR).
[Topazpsanoe uckmrovaromiee MJIM (OR).

16. Ilopa3psaHblii CIBUT BIEBO U BIpaBo. Onepariii OTHOIEHHS U JIOTHYECKHE
onepanuu. Y cioBHas onepanus (?:). Oneparus 3ansaTas (,). [Topsiok BEITOTHEHUS OTEpaIIiid.

17. Belpaxxenus u onepatopsl. Beipaxenus. Oneparopsl. CocTaBHbBIE OIIEPATOPHI
(6moxm).

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAJIbI /ISl IPOMEKYTOUYHOI aTTecTaluu
(3x3ameH/3a4eT)

B()l'[pOCLI AJIS MOATOTOBKHU K 3K3aMEHY

. IloxoneHus S3bIKOB POrpaMMHUPOBAHUS

. Tunpi(tapagurmsel) s136IKOB IPOTPAMMUPOBAHUS
. [IpyHIMIIBI CTPYKTYPHOT'O MIPOrPaMMHUPOBAHHUS
. IloHsTHE anropuT™Ma, CBOMCTBA aIrOPpUTMA

. CymnocTs TpaHcusuuy. KoMnuwisiuys 1 uHTepIpeTanus
. CuHTakcuc, ceMaHTHKa U IparMaTuka

. ®opma bakyca-Haypa (BH®)

. CuHTaKCcHuecKue JuarpaMMsl

9. Tunsl ommOOK

10. CocTaB sA3bIKka MporpaMMHUPOBAHUS

11. Tune! JaHHBIX

12. Knaccudukanus TaoB gAaHHbIX B C++

13. LlenouncieHHbIN (LI€IbIH) TUIT JAHHBIX

14. BelecTBeHHBIN THIT JAaHHBIX

15. CUMBOJILHBIN THIT JaHHBIX

16. Jlornueckuii THI JaHHBIX

17. IIpeoOpa3zoBaHus TUTIOB

18. CtpykTypa mporpaMMsbl

19. Ilepemennas B CU++. Knaccsl mamsatu

20. Onepanuu U BeIpaXKEHUS

21. YuHapHble onepanuu

22. buHapHbI€ onepanuu

23. TepHapHas oneparus

24. Apudmerndeckue onepauuu. MHKpeMeHT/JeKpeMeHT
25. Jlornueckue onepanuu

26. Onepanuu NprucBanBaHus

27. IlobuToBBIE TOTHUECKUE ONEPAIIH

28. CrangaptHeie pyHkiun C++

29. BBoa v BBIBOJ 1aHHBIX cpencTBamu C++

30. ba3oBbIe KOHCTPYKIIUH CTPYKTYPHOTO MPOTPaMMHUPOBAHUS
31. CocTaBHO#1 onepaTop U 670K

32. YcnoBHBINA onepaTop

33. Onepatop Bei6opa/Ilepexioyarens

34. UtepalioHHble U apupMEeTUYECKUE IIUKIbI

35. luki ¢ npeaycioBUEM

36. Lluki ¢ mocTycinoBueM
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37. lluki ¢ mapameTpom

38. OnepaTopsl niepexona

39. OgHOMEpHBIE MAaCCHUBBI

40. Knaccel 3a1a4 00pab0oTKH MacCCHBOB

41. IBymepHbie MaccuBsbl. Juaronanu

42. JIBymepHble MaccuBbl. TUIbI 3a1a4

43. IlonsTue ykazarens

44. annuanuzanuus ykasarenen

45. Onepanuu ¢ yka3atelsiMu

46. ITonsitue cepuiku. [lpaBuna paboThl CO CCHUTKAMU

47. JluHaMu4YecKue rnepeMeHHbIe

48. Ykazareiau U MacCUBBI

49. OgHoMepHbIE TMHAMUYECKHUE MAaCCUBBI

50. MHOTOMEpHBIE TUHAMUYECKHE MAaCCUBBI

51. O0bsiBieHUE U oTnpeesieHne PyHKITUH

52. [Iporotun GpyHKIHH

53. JlokanbHble U r100abHBIE IEPEMEHHbBIE

54. IapameTpsl QyHKIHH

55. Ilepenaua MaccuBOB Kak mapaMeTpoB QYHKIIUU

56. ®yHKUMYU ¢ HAYaIbHBIMU (YMAIYMBAEMbIMH) 3HAYEHUSIMU 1APAMETPOB
57. lloacraBnsiemsbie (inline) GyHKIIUN

58. dyHKIMHU C TEpEMEHHBIM YHCIIOM ITapaMeTPOB

59. Ileperpy3ka GhyHKIUI

60. Lllabmonb! GpyHKIHI

61. Ykazarenb Ha QyHKIUIO

62. [lepenaua nMeH GyHKINN B Ka4ECTBE MapaMeTPOB

63. Ccpuiku Ha GYHKIUIO

64. PexypcuBHble pyHKINN

65. IlepeuncnsieMble TUIIBI

66. OOBsIBIIEHUE U ONPEJCIIEHUE CTPYKTYP

67. loctyn k uneHam cTpykTyp. MHUIManu3anus CTpyKkTyp
68. BiioxeHHbIE CTPYKTYpPBI

69. MaccuBbl CTpYKTYp

70. CtpykTypbl ¥ pyHKIHHA. METOBI B CTPYKTYpax

71. butoBble noJis

72. O0benuHeHNs

73. CoptupoBka maccuBa. O1ieHKa alrOpuTMOB COPTUPOBKHU
74. CopTupoBKa MeTOJI0M "my3bIphKa" (IpOCcTOr0 0OMEHa)
75. lllelikepHast COpTUPOBKA

76. CopTHpOBKa METOIOM MPOCTOr0 BbIOOpa (IIpOCTOit mepebop)
77. CopTUpOBKa METOJIOM IIPOCTOT0 BKJIFOYEHUS (CIBUT-BCTABKA, BCTABKAMH )
78. CoptupoBka Xoapa

4.2 Meroanyeckue MaTepuaJibl, ONpee/asiiomue NpoueAypbl ONCHUBAHUS 3HAHWN,
YMeHMii, HaBBIKOB ¥ (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIHMX 3TAlbI
(opMupoBaHus KOMIETEHIMA

MeToanyecKue PEeKOMEHAAIIUH, ornpeaec/asommne npoueaypbl OLICHUBAHUA
BBINMOJTHCHUSA KOHTPOJBbHBIX 3aJaHMi:

3a,Z[aHI/IC CUHUTACTCS BBIITOJIHCHHBIM IIPH BBIITOJIHCHUU CIICAYIOMIUX YCHOBHﬁZ



- mpeaocTaBiieH ucxoaubiii kox Ha C++ B cpene Visual Studio
- IPOAEMOHCTPUPOBAHA PAOOTOCIIOCOOHOCTH IPOTrPAMMBI
- CTY/ICHT [TIOHUMAET UCXOJHBIN KOJ U OTBEYAET Ha BOIIPOCHI 10 €r0 OpraHu3allry.

MeToauuyecKue PEeKOMEHAAUHU, ONIPEACIAIOIIUE ITPOUHECAYPHI OHCHUBAHUS HA 3a4Y€TE:

IIpouenypa npomeXyro4HOM aTTecTaluy IPOXOAUT B cooTBercTBUM C [lonoxeHuem o
TEKyIIeM KOHTpPOJIE M MPOMEXKYTOUHOW arrectamuu odOydaronuxcs OPI'BOY BO «Ky6I'Vy.
HtoroBoit Qopmoii KOHTpoist cHOPMUPOBAHHOCTH KOMIIETCHLIMH Yy O0Oydarommxcs IO
JTUCIUIUIMHE ABIIAETCS 3a4eT U 3k3aMeH. CTyIeHThl 00s13aHbl TIOJYYUTh 3a4€T B COOTBETCTBHUH C
pacnucanreM U yueOHbpIM m1aHoM @OC npomMexyTOUHON aTTeCTallii COCTOUT U3 KOHTPOJIBHBIX
3aJIaHUH U 3aIaHAH JIJI1 CAMOCTOSATEILHON paOOTHI.

3ayer MO JUCHUIUIMHE MpecieayeT Lelb OHEHUTh padoTy CTyAEHTa, MOIy4eHUe
TEOPETHUYECKUX U IMPAKTUYECKUX 3HAHUM, WX MPOYHOCTh, Pa3BUTHE TBOPUYECKOI'O MBIILICHHUS,
nproOpeTeHne HaBBIKOB CAMOCTOSTEIBHOM PadOThI, yMEHUE IPUMEHSTh TOTYyYCHHbIC 3HAHUS IS
pELIeHUs] TPAKTUYECKUX 3a]1a4.

Pe3ynbrar cnaum 3auera 3aHOCUTHCS IPEIOIaBATEIEM B 9K3aMEHALMOHHYIO BEIOMOCTh U
3aUETHYIO0 KHIXKY.

OneHuBaHUE YPOBHS OCBOEHHUS JAMCLMILIMHBI OCHOBBIBAETCSI HAa KAYECTBE BBIIOJHEHUS
CTYJIEHTOM TE€CTOBBIX 33JaHHI, KOHTPOJIBHBIX 33JaHUN U 3aJIaHUH JJIsI CAMOCTOSITENIbHOM PabOThlI.

Kpurepum ouenkmu:

Onenka

He 3aureHno 3auTeHo

® eCiM CTYIEHT NpaBUIbHO peninsl MeHee 70 | @ ecnu cTyAeHT mpaBuibHO pemi 70 %
% 3a1a4 /WM He UMeeT NpeACTaBICHUE Kak | 3a7ay, MMeeT NpEeACTaBICHHE KaK pellaTh
pelaTh OCTajJbHbIE 33/1a4H OCTaJIbHBIE 3aJjauu

MeToanyeckue peKOMEHAALMH K cauye IK3aMeHa
[Ipouenypa mpoMeKyTOYHOM aTTECTALMU NPOXOAUT B cooTBeTcTBUU C [lomoxeHuem o
TEKYIIeM KOHTpPOJIE U MPOMEeXyTouHOI artectanuu odyqarommxcsi @PI'BOY BO «KyoI'Vy».

TCKYHII/Iﬁ KOHTPOJIb YCIIECBACMOCTH CTYACHTOB IIPOBOAUTCA B HECJIAX COBCPIICHCTBOBAHUA U
HETIPEPHIBHOTO KOHTPOJISI KauecTBAa 00pa30BaTEeNIbHOIO MPoIecca, MPOBEPKU YCBOCHUS Y4eOHOTO
MaTepuaia, akTUBU3alUU CaMOCTOSITENIbHOM paboThl CTYA€HTOB, CTUMYJIHUPOBAHUS UX Y4eOHOM
paboThl, obecnieueHus 3¢ (HEeKTUBHOCTH 00pa30BaTEIbLHOrO Mpoliecca, NPeAYIPeKICHUS PUCKOB
OTYHCIICHUS CTYACHTOB.

Texymnﬁ KOHTPOJIb 3HaHUM CTYACHTOB OCYIICCTBIIICTCA IMOCTOAHHO B TCUCHHUC BCCTO
CceMECTpa.

Bunel Tekymiero KOHTpOJis: YCTHBIM (NHMCHMEHHBIM) OMNpPOC HA 3aHATHUSX; MPOBEpKa
BBIMIOJTHEHUS] JOMAIIHUX 3aJaHui; MpOBEJEHHE KOHTPOJIbHBIX pabOT; OIEHKAa aKTHUBHOCTHU
CTYyJICHTA Ha 3aHATUU.

HpI/I OTCYTCTBHUU 3a4E€THOM KHIKKHU Yy CTYACHTA 3K3aMCHATOP HC UMCCT IIpaBa IPUHUMATL Yy
HEro 3ader/sk3aMeH. Takoi CTYACHT CYUHUTACTCA HC SABUBIIMMCA Ha 3a4eT/H>K3aMeH. B



HCKIIIOYUTCIIBHBIX ClIy4dasix, Ha OCHOBAaHHUH PACHOPSIKCHUA J€KaHa MNPEroaaBaTCiib MOXCET
AOMMYCTUTH CTYACHTA K 3aquy/ 9K3aMCHY IIPHU HAJIMYNH JOKYMCHTA, YAOCTOBCPAIOMICTO INIYHOCTD.

B JA(SA152D.¢ 00BEKTUBHOI'O OLCHUBAaHUA 3HAHUI BO BpPEMs IPOBCACHUA 3a4CTOB U SK3AMCHOB HC
A0IMYCKACTCA HAJIMYHUC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHX YCTpOﬁCTB.

CryneHTy, HCHONB3YIOIIEMY B XOJ€ AK3aMEHa Hepa3pelIeHHbIE MCTOYHUKU M CPEICTBa
noJjiyueHus: HH(GOpMallMU, BHICTABISETCS HEYTOBJIETBOPUTEIbHAS OLIEHKA, U OH YJAJIAETCs U3
ayJUTOPUH.

Bo Bpems 3K3aMeHa CTYAEHTHI MOTYT HOJIb30BATHCS YTBEP)KJICHHON paboueil mporpamMmoit
y4eOHOH AMCUHUIUIMHBL, KOTOpas JOJDKHA OBITh B HAIMYMU HA DK3aMEHE, a TAKXKe C pa3peuieHHs
9K3aMeHaTopa CIPaBOYHOH JINTEPATYPOil U APYTUMH ITOCOOHSIMHU.

CryzaeHThl, HapylIaroIIMe MpaBHJia TOBEACHHUS NMPHU MPOBEJACHUU 3a4€TOB W JK3aMEHOB,
MOTYT OBITh HE3aMEATUTENILHO yJAICHbl U3 ayAUTOPUU, K HUM MOTYT ObITh IPUMEHEHBI MEpbl
JTUCIUATIITIMHAPHOTO BO3CHCTBUS.

Ha 3auere/sKx3amMeHe MOTYT IPUCYTCTBOBATh PEKTOP, IPOPEKTOP 10 yueOHOI padoTe, 1eKaH
dakynpTera, 3aBeAyromui Kadeapoit, KoTopas oOecIeunBaeT Y4eOHBIM MPOIECC MO JaHHOM
quciuminHe. [IpucyrcTBre Ha sK3aMeHax U 3a4eTax OCTOPOHHUX JIML 0€3 pa3pelleHus: peKTopa
WM [IPOPEKTOpa N0 yueOHOU paboTe HE AOIyCKaeTCsl.

ITocne MMpOCIyHINBAHUS JICKIIUHU PCKOMCHAYCTCS BBIIIOJHUTL YIPAXKHCHUA, IPUBOAUMEBIC B
JICKIMHU JJISI CAMOCTOSATEIILHOM pa6OTLI, d TaKKXC BBIIIOJIHUTb Ha KOMIIBIOTCPE C UCITI0JIb30BAHUCM
CpCabl PythOl’l 3a/lavu, IIPUBOJUMBIC B JICKIUH B KAYCCTBC IIPUMCEPOB.

IIpu camocToATenbHOW pabOTE CTYAEHTOB HEOOXOAMMO M3Yy4UTh JIMTEpaTypy,
MNPUBCACHHYIO B IICPCUHAX, OJId OCMBICIICHHA BBOJMMBIX HOHSITI/If/'I, aHaJIn3a HOPCIJIOKCHHBIX
MOJIXOJI0OB U METOJIOB pa3palOTKU MapajuleNbHBIX NporpaMm. PaspabaTbiBas pelieHHE HOBOU
3a1a4i, CTYACHT HOOJDKEH YMCTb BI)I6paTI> MCTOABI PEIICHHA 3aga4u C YUCTOM IIGJ'IGBOﬁ
anmnapaTHo# iaTGpopMBbI, TPOBOUTH OTIAJIKY U MPOPHUIMPOBAHKHE IPOrPaMMBI Ha si3bike Python.

B kadecTBe cHcTEeM MPOrpaMMHPOBAHHS Ul pEIICHHS 3a7ad W W3y4eHHS METOJO0B H
QITOPUTMOB, TPHUBEACHHBIX B JIEKIUSIX, PEKOMEHIYETCS HCIOIb30BaTh Ha MPAKTHYECKUX
3aHATHSAX U MPH CAMOCTOSATENLHON paboTe CTaHAAPTHYIO peanu3aruio s3bika C++ B CBSA3KE CO
cpenoii paspaborku Visual Studio.

MeToauueckue PEKOMEHIAUH, ONIPEAC/IAIOIINE MMPOUECAYPHLI OUCHUBAHUA HA IK3aMEHE:

Kpurepun oneHuBaHMS M IIKAJIA OLEHKHU IK3aMeHa

Ounenka Kputepun BbicTaBIeHUS] OLCHKH

JlaH pa3BepHYTHIN OTBET Ha ITOCTABJIEHHBIE BONPOCHl. MaTepuain
M3JI0KEH TIOCIIeIOBATENbHO. MIMeIoTCS JTOrnyHbIE U

«OTAIIHO» apryMEeHTHPOBAaHHBIE BBIBOJIBI.

B Teuennu cemectpa cTyaeHT npasmiibHO pemnia 80 % 3agau,
MMEET NPEACTaBICHNE KaK pelllaTh OCTAJIbHBIE 3a7auu

JlaH pa3BepHyTHIM OTBET Ha MOCTABJIEHHBIE BOIIPOCKL. Martepuai
M3JIOKEH B II€JIOM MOCTIe1oBaTeNbHO. IMeroTes TorudHble u
«XopomIo» apryMEeHTHPOBAaHHBIE BBIBOJIBI.

B Teuennu cemectpa cTyaeHT npasmibHO pemni 70 % 3amad,
MMEET MPEACTaBICHNE KaK PeliaTh OCTAIbHBIC 33a9n

OTBeT Ha BONPOC HE SABJISETCA NOJHBIM. MaTepuan U3J105KeH
HENocJe10BaTeabHO. BBIBOBI HE ApTYMEHTHPOBAHBI.

«Y IOBJIETBOPUTETHHO




B teuennnu cemectpa cTyneHT npaBuibHO pemna 60 % 3anad,
MMEET MPEAICTaBICHNE KaK PeliaTh OCTAIBHBIC 33a9n
OO0yyJaromuiicss He 3HA€T 3HAYUTEIHHON YaCTH MPOTPAMMHOTO
MaTepHaa, JOMyCKaeT CYIECTBEHHBIE OLINOKH.

B teuennn cemectpa cTyeHT npaBwiIbHO pemi menee 70 % 3amad
W/WJIH HE IMEET IPEJICTaBIICHHIE KaK PelIaTh OCTAIbHbIE 3a/1a4H

((HCyI[OBJ'ICTBOpI/ITCHBHO»

O1eHOYHBIC CpEICTBA Ui MHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM X UHIUBUAYATBHBIX MICUX0(DHU3MIECKIX OCOOCHHOCTEH.

— Ipy He0OXOMMOCTH MHBAIHJIAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISIETCS TOMOTHUTEIBHOE BPEMSI JUISI IOATOTOBKH OTBETA HA SK3aMCHE;

— IIpH TPOBEJICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPAaHHYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS HCIIOJIb30BAHHE TEXHUYCCKHUX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U WHBAIWIOB TIPOIEAypa OICHUBAHUS PE3YJbTaTOB OOyUYeHHsI [0 JUCHUILUIUHE MOXET
MIPOBOMTHCS B HECKOJIBKO JTAIIOB.

[Iporienypa orneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbBS TI0 JUCIHILIUHE MPEAyCMaTPUBACT MPEIOCTaBICHNE HHPOPMAIUN B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCIIPUSATHS WH(POPMAIIHH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist I ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. Konoga, E. A. Ainroputmsl 1 nporpammsl. S13eik C++ : yaeGHOe mocobue 1 By30B
/ E. A. Konoga, I'. A. ITommmak. — 6-¢ u3n., crep. — Cankt-IlerepOypr : Jlans, 2021. — 384 ¢. —
ISBN 978-5-8114-8487-4. — TekcT : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMONIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/176900 (nara obpamienus: 05.07.2022). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

2. Orunesa, M. B. IlporpammupoBanue Ha si3bike C++: mpakTHUECKH Kypce : yueOHOoe
nocobue 11 By30B / M. B. Oruesa, E. B. Kyapuna. — Mocksa : M3narensctBo FOpaiit, 2022. —
335 ¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-05123-0. — TekcT : 3eKTpOHHBIN //
Oo6pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492984 (nmata
oOpatenusi: 05.07.2022).

3. Kysmunos, JI. P. OcHOBBI mporpaMMupoBaHus : yueOHoe nocodue 1is By30B / J1.
P. KyBmmHoB. — Mocksa : U3natensctBo HOpaiit, 2022. — 104 c. — (Bricmiee oO6pazoBanue).
— ISBN 978-5-534-07559-5. — Tekcrt : anexkTpoHHbIH // O6pazoBaTtenbHas miatgopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/493460 (nara obpamenus: 05.07.2022).



Jl51g OcBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSAMU
3I0POBbSl MMEIOTCSI M3JaHHsSI B AJIEKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«/lanoy u « FOpaumy.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. Crpayctpyn, b. S3bik nmporpammupoBanust C++ ais npodeccuoHanoB : yueOHoe
nocobue / b. Ctpayctpyn. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 670 ¢. — Tekcr :
eKTpoHHBIH  //  JlaHb : JNEeKTPpOHHO-OMOMMoTeynass  cucrema. —  URL:

https://e.lanbook.com/book/100542 (mara oOpamenus: 02.07.2022). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

2. [TaBmoBckas, T. A. IlporpammupoBanue Ha si3pike C++ : yueOHoe mocodbue / T. A.
[TaBnoBckasi. — 2-e uzn. — Mocksa : UIHTYUT, 2016. — 154 c¢. — TekcT : 30eKTPOHHBIH //
Jlanb : snekTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/100409 (nata
obpamienusi: 02.07.2022). — Pexum goctyna: AJist aBTOPU3. M0JIb30BaTENCH.

3. Kepnuran, b. B. f3p1k nporpammupoBanus C : yuebnuk / b. B. Kepuuran, /[. M.
Puuu.— 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Tekct : anektpoHHsbIit // JIaHb :
ANeKTpoHHO-OnOMMoreynast cucrema. — URL: https://e.lanbook.com/book/100543 (nara
obpamenusi: 02.07.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

5.3. Illepuoauyeckue u3IaHusl:
1. bazbe! magabeix kommannu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UntepHeT-pecypchl, B TOM YK CJIe COBpeMeHHbIe MPodeccHOHATbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

Dnekmponno-oudbruomeunwvle cucmemst (ObC):

1. OBC «IOPAWT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvuvie 6a3vi OanHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natenbctsa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aIlaJHBIX HayYHBIX )KypHaAJIOB Ha Poccniickoit
iatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast d3nekTpoHHas OuOnIMOTeKa  (HOCTYH K DJEKTpOHHOM  OuOIMOTEeKe
nuccepranuii Poccuiickoit rocynapcrsennoi ouonuorexu (PI'b) https://rusneb.ru/
7. TIpesunentckas oubmuoreka uM. b.H. Enprina https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramiorpadpuueckux aanapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlextopuym TB" http://www.lektorium.tv/
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17. Yuusepcutetrckas nuapopmanuontas cucrema POCCUS http://uisrussia.msu.ru

Hnghopmayuonnvle cnpasouHvle cucmembl

1. KoncynsranT Ilnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c60600H020 docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEepCTBO HAYKHU U BhICIIET0 oOpazoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. Oenepanbnbiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa3oBaTENbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocynapcTBeHHOro HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpManHOHHKIH opTan "Pycckwuii s3b1K" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX ClOBapel http://www.glossary.ru/;

10. CnoBapu u SHUHMKIONEIUU http://dic.academic.ru/;

11. O0pa3oBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepanun”. Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbie 1ekmpoHHble 00paszoeamelnvbHbvle U UHGopmayuortole pecypcol Kyol'yV

1.  DOnexrtpoHnHbIi katanor Hayunoi 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyIBHOTO AMHAMUYECKOTO 00y4YeHHs http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, IyOIMKaIMi 1 KoH(epeHunit

http://infoneeds.kubsu.ru/

5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl MHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeNbHbIE peCypChl Kapeapbl THPOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IHIKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/

6. Meroanueckue yKazaHusl I O0y4ammUXCH 10 OCBOCHHIO
TUCHMILTHHBI (MOYJIs1)

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro Marepuara.

WuauBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (hakTopowm,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa
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MCXKAYy MnOpernoaaBaTcjiEeM U 06yqa}01u1/1Mcs1 HHBAJIUJAOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTSMHU 310POBbA.

7. IlepeyeHb HH(MPOPMALMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBIX INpPH
OCYyIIeCTBJIEHMH 00Pa30BATEJIbHOI0 MPOIECCa MO JUCHUIINHE (MOTYJIIO)

7.1 llepeyeHb HHGOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

— [IpoBepka nomMantHux 3aJlaHuii ¥ KOHCYJIbTUPOBAHUE MTOCPEACTBOM AJICKTPOHHOMN IMTOYTHI.
— Wcnionib30BaHue 31E€KTPOHHBIX MPE3EHTAIUN IPU MPOBEACHUY JICKIIMOHHBIX 3aHITHI
- Cucrema MOODLE

- [IpoBepka noMamHuX 3aJaHuii U KOHCYabTHpoBaHue nocpeactsom DOUC Kyol'Y

7.2 TlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACIPOCTPAHAEMOr0 INPOIPAMMHOIO
obecreyeHust

OpenOffice

Komnunsrop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 umu Kitty 0.76

Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpeilimBopk Django

Firefox, mro6as Bepcus

Putty, moGas Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij 1dea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0

Putty 0.76


https://www.jetbrains.com/community/education/#classrooms

8. MarepuajibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUIIMHE (MOTYJII0)

Bua paGot HanmeHnoBanue yueOHON ayIUTOPUH, €€ OCHALIEHHOCTD
000py/I0BaHUEM M TEXHUUYECKUMHU CPEJICTBAMU O0yUECHUS
JlexuuonHble 3aHATUS | AyauTopus, YKOMIUIEKTOBaHHAs CIELUaJIM3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMU CPEJICTBAMU 00 yUEeHMSI
JlaboparopHble 3aHATHS | AyaUTOpUS, YKOMIUIEKTOBaHHAas CIEeLUaIM3UPOBAHHOMN
MeOenbl0 M TEXHHYECKUMH  CpeICcTBaMHM  00ydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
[TpakTnueckue 3aHsaTHs | AyAUTOpHS, YKOMILIEKTOBaHHAs CIeUaIn3UpOBaHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU 00 yUSHHSI
['pymnmioBeie Aynuropus, YKOMIUIEKTOBaHHAs CIEeLMAIM3UPOBAaHHON
(MHIUBUYyaIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHus,
KOHCYJIbTAaLIUU KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OecledeHueM
Texkymuii ~ KOHTpoOJIb, | AyAUTOpHS, YKOMILIEKTOBaHHAs CIEeUAIM3UPOBAaHHON
IIPOMEKYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
aTTecTrauus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OeclieueHueM
CamocrosrenbHas Kabuner s caMocTOSTENbHONW pabOTHI, OCHAIIEHHBIN
pabora KOMIIBIOTEPHON TE€XHMKOW € BO3MOXHOCTBIO NOIKIIOYEHHS K
cetu «/HTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIWYEHUS U
00€CIEeUYeHHbIN JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tpumeuanue: Konkperuzanus ayautopuii u ux ocHamenue omnpeaensercs OIIOIL.




