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1 Ilesin ¥ 321341 rocyaapcTBeHHOI HTOrOBO aTTecTalHH

Lensro rocynapcteeHHO#f HMTOroBoit aTTeCTallHH  sBISETCA OMpe/eeHne
COOTBETCTBHS pe3yabTaToB OCBOEHHS oOyJaroLmMHCs OCHOBHO
npodeccuoHansHol 06pa3oBaTebHOlM NpOrpamMMBel COOTBETCTBYIOLIMM TPeGOBaHHAM
(emepanbHOrO  rocymapcTBEHHOrO 00pa3oBaTeNbHOTO  CTAaHIAPTd  BHICIIErO
00pa3oBaHHs IO HANpaBIeHHIO MOAroToBKH 01.03.04 «IlpuknanHas MareMaTHkay
(YpoBeHb Gaxanaspuara).

Bunel npopeccronansHoil nestensHocTH, K KOTOPBIM TOTOBATCS BBINYCKHUKH,
OCBOMBIIHE IpOrpaMMy —0akanaBpHaTa — Hay4HO-HCC/IEIOBATENbCKHIl BUJ
NPOQeCCHOHANBHON AeATeNBHOCTH.

3anayaMu rocy1apCTBEHHOM HTOroBOMH aTTeCTAlluH SBJIAIOTCS:

I IlpoBepka pe3ynsTaToB OCBOEHHMS 00pa3oBaTeNbHON NpOrpamMMbl — YPOBHS
Ch)OPMHPOBAHHOCTH KOMIIETEHI[HT BBIITYCKHHKOB, YCTaHOBJIEHHBIX (heepanbHbIM
FOCYNapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM IO HaIPaBJICHUIO TMOArOTOBKH
01.03.04 «Ilpuknagnas MareMaTHKa (ypoBeHs  GaxanaBpuara), npodmo
«Marematiyeckoe M NpPOrpaMMHOE O0BGecleYeHHe CHCTeM YIIpaBIEHUA», YTB.
Ipuxasom Muno6prayku Poccun ot 12.03.2015 Ne 208:

O0LIeKYIbTYPHBIX KOMITETEHIIU (OK):

— CHOCOOHOCTBIO  HCIIOJIB30BaTh  OCHOBBI unocodckux  3HaHMEE s
(OpPMHPOBaHH MHPOBO33PEHYECKOMN TO3HIIHMU (OK-1);

— CIOCOOHOCTBIO aHAIW3UPOBATh OCHOBHBIE 3TAllbl M 3a8KOHOMEPHOCTH
HCTOPUHECKOrO pasBUTHS OOLIECTBA IS (OPMHPOBAHMS TPAXKAAHCKOH MO3MLAH
(OK-2);

— CIOCOOHOCTBIO HCIONB30BATh OCHOBBI SKOHOMHYECKHX 3HAHMH B Pa3IuYHBIX
coepax pesrensHoctd (OK-3);

— CIIOCODHOCTBIO HCIONB30BATh OCHOBBI NPABOBHIX 3HAHHIH B Pa3nUYIHBIX
coepax gestensHocTd (OK-4);

— CNOCOOHOCTBIO K KOMMYHHKAUHH B YCTHOM H IHCHMEHHON ¢opmax Ha
PYCCKOM ¥ MHOCTPaHHOM $3bIKaX .S pelleHHs 3afad MEeXTHYHOCTHOrO K
MEXKYJIbTYpHOro B3aumoeicraus (OK-5);

— CIOCOOHOCTBIO paboTaTh B  KOJUIEKTHBE, TOJICPAHTHO  BOCHPHHHMAs
COLMANLHBIE, STHHIECKHE, KOH(DECCHOHANBHBIE H KyJIbTYPHBIE Pa3IndHs (OK-6);

— CIOCOOHOCTBIO K CAMOOPraHH3allHy U camoobpasopanuto (OK-7);

— CMOCODHOCTBIO HMCIIONB30BaTh METOABI H CPENCTBA (u3MYecKol KyJIbTyphl
IJIsl 00ECTeYeH s MOJHOUEHHON COLMANbHON H NPOPECCHOHATLHON NeATEeNBHOCTH
(OK-8);

— CIOCOOHOCTBIO HCIIONB30BaTh MPHEMBI I1EPBOH [IOMOIIH, METOIbI 3all[UTH] B
YCJIOBUAX Ype3BbIYalHbIX cHTyauui (OK-9);

obmenpodeccuonansHbx Komnetenmuii (OITK):

— TOTOBHOCTBIO K CaMOCTOATENbHOM pabore (OITK-1);

— CIOCOOHOCTBIO HCIOJIB30BATh COBPEMEHHBIE MAaTeMAaTHUECKHe METOIbI H
COBPEMCHHBIE MNpHUKIAlHBIE NPOrPAMMHBIE CPEICTBA M OCBAaMBaTh COBPEMEHHbIE
TEXHOJIOruH nporpammupoBanus (OITK-2);



npoteccrHoHansHbIX KomneTentmii (ITK):

— CIIOCOOHOCTBIO  BBHIABUTH CCTECTBEHHOHAYYHYKO  CYLIHOCTH IpofieM,
BOSHHKAIOIIMX B X0A€ MNPOMECCHOHANIBHOW  [EATeNBHOCTH, TOTOBHOCTBIO
MCIIOJII30BATL JUIA MX PEUICHHS COOTBETCTBYIOIIMI eCTeCTBEHHOHAYYHBIH anmapar
(TIK-9),

— TOTOBHOCTBIO ~ NIPUMEHATb ~MaTeMAaTHYeCKMH  ammapar /s pelueHus
MOCTAB/ICHHEIX 3314, CMOCOOHOCTBIO NMPHMEHHTH COOTBETCTBYIOLLYIO npoueccy
MATEMATHYECKYIO MOJENIb W TPOBEPHTL €€ aJeKBATHOCTb, IPOBECTH AHAJH3
PE3YIIBTATOB MOJCNHPOBAHHUA, MpPHHATE pEIIEHHE HAa OCHOBE IONyYeHHBIX
pesyabTaros (I1K-10);

— TOTOBHOCTBIO NPUMEHSATh 3HAHHUSA H HABBIKM yNpaBieHHs uHbopMarmeii ([TK-
1T);

— CIIOCOOHOCTBIO CAMOCTOSTENLHO H3y4aTh HOBbIE pasensl QyHIaMeHTalIbHbIX
Hayk (ITK-12).

2 IlpuHsATHe pelienns 0 pe3y/IbTaTaM roCyAapCTBEHHON HTOrOBO aTTecTalluH
O TPHCBOCHMM KBalMpHKauuu OGakalaBpa M Bbade JOKYMEHTA O BBICIIEM
obpasoBanuu: qumnioMa 6akanaspa.

2 ®opma rocyaapcTBeHHOI HTOrOBOIi aTTecTalHuH

['ocynapcrBenHass urToromas atrecramus BBIYCKHUKOB 10 HAaNpaBJeHUIO
noarotoBku  01.03.04 «IlpuknagHas MaremaTHka (ypoBeHb GakanaBpuara),
npodumo «MaTeMaTHYeckoe W MPOrpaMMHOe obecledeHHe CHCTeM YIpaBIEHUSD»
NPOBOIMTCA B opMme:

1 rocynapcTBeHHOrO 3K3aMeHa;

2 3aIUTHI BHITYCKHON KBATH(UKALHOHHOM paGoThI.

3 MecTo rocyaapcTBeHHO# HTOrOBOH ATTECTAIIHH B cTpykrype OITIOII BO

locynapcTBenHass wurtoropas arrecraius B ctpykrtype OIIOIT BO mo
HanpasliecHuto  noaroroBku  01.03.04  «IIpuknanHas maremaTukay (YpoBeHB
OaxanaBpuara), mpodumo «MaremMatudeckoe U IIpOrpaMMHOe O0ecreuYeHHe CUCTEM
YHpaBJIeHUA» OTHOCHTCA K brioky 3. «I"ocynapcTBeHHas HTOroBas aTrecTamusy.

l'ocymapcTBeHHass uTOroBas arrecranus OasupyeTcss Kak Ha pe3y/bTarax
00y4enns Bcex mucuunaud OITOIT BO 1o HanpasieHuo noarotoBku 01.03.04
«llpuknannas mMaremMaruka» (ypoBeHb bakanaBpuara), npopumo «MaremaTtuyeckoe
¥ TIpOrpaMMHOe O0€CHeYeHHe CHCTEM YIPABICHHS», OCHOBHBIMH W3 KOTOPBIX
ABJIAIOTCA  «YpaBHEHHS MaTeMaTHyeckod ¢usuku», «HenuHeiiHble MOJZIE/INY,
«MHTenneKkTyanbHble cUCTEMBI», « Mccnenosanue onepanwuit», «IIporpammuposanue
B cetd Internet», «CoBpeMeHHBIE CHCTEMBI NPOrpaMMHMPOBaHUA» a TaKxke
pe3yybTaTax MPOXOXKACHHUS NPEAUIIIOMHON IPAKTHKH.

I'ocynapcTeennas utorosas arrectanus IpOBOIUTCS B 8 CEMecCTpe.



4 Oowasn TPYAOEMKOCTbL H  NPOJOJIKMTEJBLHOCTh  TrOCYAapPCTBEHHOI
HTOTOBOMH aTTeCTALUH

Ob6was Tpym0eMKOCTh roCyIapCTBEHHON HTOrOBOH aTTECTAallMM COCTABISeT 9
3a4€THBIX eIMHHN, 324 4aca. IIpomoDKHTENBHOCTs ToCYNapCTBEHHON HTOroBOI
arTecTaluy 6 Heaelb.,

> @DoHI OUEHOYHBIX CpPEICTB /A INPOBEXEHHS rocyaapcTBeHHOMH
HTOrOBOH aTTeCTALIHH

5.1 DoH OUEHOYHBIX CPeICTB 1S NPOBEJEHHS TOCYIAPCTBEHHOIO
IK3aMeHa

5.1.1 CdopmMHPOBaHHOCTb KOMIIETEHIHH BBINYCKHHKA

l'ocynapcTBeHHbI  5K3aMeH HalpaBieH Ha OIEHKY CHOPMHUPOBAHHOCTH
CIIEAYIOIIUX KOMIETEHIIUH BRIMTYCKHUKA:

[Iepeuens u Kox HanMeHoBaHWe AUCHMITIHH
KOMIIETEeHIIA I

CrocobHocTh BBISIBUTh
€CTECTBEHHOHAYYHYIO
CYIIHOCTb npodnem,
BO3HHKAIOLINX B xoae
npogeccHoHanbHO
JEATEIbBHOCTH, TOTOBHOCTBIO
HCII0JIb30BATh il b UX
pelIeHHs COOTBETCTBYHOLIHM
€CTECTBEHHOHAYYHBIN
annapar (I1K-9)

YpaBHeHUS MaTEMaTHYeCKO# (pHU3UKHU
Henunelinsle Monenu
HccnenoBanue oneparmii

I'oToBHOCTB [IPUMEHSATH
MaTeMaTH4YeCKUi annapar s
peLueHus [I0OCTaBJIEHHBIX
3ajay, CITOCOOHOCTE
IPUMEHHUTH

COOTBETCTBYIOLIYIO IIPOLIECCY
MaTeMaTHYeCKyl0 MOJENb H
IIPOBEPUTH €€ aqeKBAaTHOCTD,
IIPOBECTH aHaJu3
pe3yJIbTaToOB MOAETHUPOBaHKUS,
IIPUHATE PELIEHHEe Ha OCHOBE

Henunelinsie Monenu
WNHTennexTyanbHble CHCTEMBI

IIOJIy‘-IeHHI:IX pPE3YIbTAaTOB
(TIK-10)
FOTOBHOCTI:PO ITPHMEHATE HHTCJ’[HCKTyaJIBHLIe CHCTEMBEI

3HaHHA ¥ HaBBIKH ynpasineHus | [IporpammupoBanue B cetd Internet




Ilepedens u kof HanMenoBanue nucuuminy
KOMIIETEHLIMH
uH@opmarmei (ITK-11) CoBpeMeHHbIE CHCTEMbI IPOrPaMMUPOBAHHMS
CnocobHOCTE
CaMOCTOSTENIEHO U3y4aTh
HOBBIE pasfiensl | YpaBHeHHs MaTeMaTHYeCcKoi GH3HKH
(byHIaMeHTaIbHBIX HayK
| (TIK-12)

3.1.2  Conep:kanue rocy1apcTBeHHOro K3aMeHa

['ocynapcTBeHHBIH 3K3aMeH TIPOBOAMTCH 110 CIEIYIOIUM JTUCHHUILIMHAM
00pa3oBaTeNbHON  MPOrPaMMbl,  pe3yIbTaThl  OCBOEHMS KOTOPBIX  HMEIOT
ONpe/IeIIoLIee 3HAUECHHE /11 IPO(PECCHOHANBLHON NeSITENbHOCTH BHITYCKHHKOB!

1 YpaBHeHHs MaTeMaTH4eCcKOH QH3UKH.

2 HenuHeliHble MOEITH.

3 HHTemneKTyalbHBIE CHCTEMBI.

4  HccnenoBaHue onepanuii.

5 [IlporpammupoBanne B  cetm  Internet/ CoBpeMeHHBIE  CHCTEMBI

IIpOrpaMMHUPOBaHUA.
Ilo kax 0¥ TUCIMIIIMHE PaCKPBIBAETCA TEMATHKA C yKa3aHUeM AHIAKTHIECKHX

CAMHHLL X ITPOBEPAEMBIX KOMIIETEHIHI B COOTBETCTBUH C BONIPOCAMH, BEIHOCUMBIMH
Ha TrOCyapCTBEHHbIN 3K3aMeH.

Hucyunnuna 1. YPABHEHHA MATEMATHYECKOH ®H3HKH

Tema 1. KsaswiuHeiinble ypaBHeHHS IepBOro NOpsiiKa B YaCTHBIX
NPOH3BOAHBIX

IloHsiTHe ypaBHEHHS B 4YacCTHBIX IIPOH3BOHBIX. [Topsinok  ypaBHeHHSH.
JIuHelHble ¥ KBa3U/IMHeHHbIe ypaBHeHHUs. JIuHeHbIe OJHOPOJHEIE YpaBHEHHUA 1-oro
nopsaka. CucremMa xapakTepucTHK. Bun obmero pernenns. KpasunmneifHble
HEOTHOPOIHbIE ypaBHeHHs 1-oro nopsaka. Bua obmero pemenus. 3agaua Koy,

[Iposepsemsle kommerenuuu: [TK-12.

Tema 2. Knaccudpukauus kBa3suinHeHHbIX ypaBHeHUi BTOpPOro nopsigka B
YaCTHBIX NIPOM3BOAHBIX

Knaccudukauus KBasuIMHEHHBIX ypaBHEHHH 2-0r0 MOPAAKA (UIHIITHYECKHE,
runepOoInyecKkne M mapabonuueckne ypaBHeHHs). IIpuBeleHHe KBA3HITHHENHOrO
YPaBHEHHUS 2-0ro MOpsAAKa K KAHOHHYECKOMY BHILY.

ITposepsiembie komnerenuuu: ITK-9.

Tema 3. OcHoBHbBIE ypaBHEHHs MaTeMaTHYeCKOi GH3HKH



OcHoBHbIE ypaBHeHHS MaTeMaTHUYeCKoi GU3MKH: 0BIIee YpaBHeHHE KoebaHuit
(YpaBHeHHe KoieGaHuit 0JHOMEPHOI CTPYHBI U IByMEPHOH MeMOpaHbl, ypaBHEHHe
IPONOJIBHBIX KONCOAHHH yIpYroro cTepkHs, ypaBHeHHe pacnpocTpaHeHHs 3ByKOBOH
BOJIHEI), oOmiee ypaBHeHue nuddysuu (YpaBHEHHE TeIIOnpOBOIHOCTH), YPaBHEHHS,
OIMHCBIBAIOIIME CTAllHOHAPHEIE TIpoLecch (ypaBHeHus Jlammaca u ITyaccona).

IIposepsemsle komnerenuuu: 11K-9, TTK-12.

Tema 4. Metoa TanamGepa pemenus 3a1a49n o Ko1e6anusx CTPYHbI

Pemenne 3amaun o kone6Ganusgx HEOrpaHW4eHHOH CTpyHEl. Dopmyna
Hanamb6epa.

[Iposepsiemblie kommerennuu: TTK-9.
Tema 5. Metox ®@ypne

Panet @ypee u mHTerpan ®ypse. IIpunuun CYNEepHno3HIUN I JTHHEHHBIX
ONHOPOIHBIX ypaBHEHWH. lloHsATHE nUDepeHNHATBHOTO YpaBHEHHS B YaCTHBIX
TPOU3BOMIHBIX C pA3NENAOMMMHACS NepeMeHHbIMH. [Ipumepsr. [loctanoska 3anaun
Itypma — JInysuis.

IIposepsemsie komnerenmu: ITK-9, TTK-12.
Tema 6. HeonHopoanble 3aaaun MaTeMaTHYecKOii Gu3nkn

Hcnone3oBaHne MeToma pemyKuuu s IIPUBEICHHUS] HEOQHOPOIHBLIX 3a/1ay K
onHopoaHbIM. Meton I'punbepra s pernenust HEOTHOPOIHBIX 3aay.

[Iposepsiemble kommerenuu: ITK-9, [TK-12,

Tema 7. Cnieunanbublie GyHKUHH

OiisiepoBsl HHTerpansl 1 u 2 poxa. CoiicTsa. YpaBuenue Beccens. OyHkuuu
beccens (wununapuyeckne Gpynkuun) 1 u 2 pona.

Iposepsemsie komnerennuu: [TK-9, TTK-12,

Tema 8. UnTerpanbubie ypaBHeHHST MaTeMaTHYeCKO $pusznkn
OCHOBHBIE KJTacChl MHTErPabHBIX YpaBHEHHII. YpaBHenuss ®pexaronsma u

Bousbreppel. Meton ¢yukuuii 'puna
IIposepsiemsie komnerennuu: ITK-9, [TK-12.

Aucyunnuna 2. HETHHEHHBIE MOJE/TH

Tema 1. Beenenne B MoennpoBaHue HECTAIHOHAPHBIX NMPOLECCOB

AHaJIM3 NOIXOMO0B K MOCTPOCHHIO MHTEPIIONSUHOHHBIX H SKCTPANOJIALUOHHEIX
Monenell. DKCTPanonslHs NpPH H3BECTHOM IOPSIKE annpokcuManuu. OieHka
MOTPEUIHOCTH  MHTEPNONAUMK M dKcTpanonanud. UYucineHHas — (HIbTpaums
pesynbTaTtoB. O030p HECTallMOHAPHBIX 3a1a4, peLIEHHBIX paHee M aHaJU3
HEJO0CTATKOB U3BECTHBIX METOOB.



ITposepsemble komnerenuun: ITK-9, ITK-10.

Tema 2. Craunonapusie npoueccni topmooGpazoBanus Kak mpeaeabHbII
CJIYy4Yal HECTAUHOHAPHOCTH

IocTanoBka cTauvoHapHoil u NpeNeIbHO-CTAHOHAPHON 3a1ad. YcloBue
CTALHOHAPHOCTH. YCIIOBHE NpPEAENbHOro (hopMOOGpa3OBaHHS. KBasucrauuonapuas
TlocraHoBKa 3amaud. CraunoHaphas o0paGoTka KpHBOIHHEHHBIM U, Meton
rogorpada.

IIposepsembre komnerennun: [TK-9, TTK-10.

Tema 3. MoaeaupoBanue HECTAUHOHAPHBIX NPOLECCOB

Pusnyeckas MNOCTAHOBKAa 3amaud. MaremaTHueckas moznens. IlocranoBka
[JIOCKOH HecTalHOHapHOH 3amaun. OmNHCaHHE TIPaHHIBI OBIACTH COCTABHOMN
(GyHKIHEH. Paspabotka YHCJIEHHO-aHAIUTHYECKOTO METOAA  pelIeHHs
HECTAlMOHAPHOH 3anauu. BoccTaHoBneHWe rpaHuuUBl 06mACTH IOpH  IOMOIIH
uHTerpasa [Bapua u YacTHBIX TPOU3BOIHBIX.

IIposepsemsie xomnerenuu; I1TK-9, TTK-10.
Tema 4. OcHoBBLI TeopuH Bo3MyLIeHHI

AHanu3 pasMmepHocTeil. (MyHKIHM cpaBHeHHS (xanmuOpoBouHble (GyHKIMH).
CumBoNBI mopsizka. PasnokeHus Mo cTemeHsM napamMeTpa HJIM He3aBHCHMOI
NCPEMEHHOH.  ACHMNTOTHYECKHE pSIbl. ACHMITOTHYECKHE pasiioKeHus |
MOCIe/10BATENbHOCTH. EMHCTBEHHOCTh aCHMITOTHYECKHUX PA3IOkKeHHIA. CpaBHenne
CXOIAIUMXCA M aCHMIOTOTHYECKHX  pSJIOB. [lpocteiitune  nmedicTBus  Han
ACUMITOTHYECKUMH PA3JIOKEHUSIMH.

IpoBepsemsie komnerenmuu: ITK-9, [TK-10.

Tema S. Meroanb! Teopun Bo3mywieHuii

Ilpsimble pasnoxenuss tuna Ilyamkape. Meromuka Jlunmnrenra-Ilyankape.
Merton nepenopmupoBkH. MeTon MHOTHX MacIITaboB. Meton Ilpannris. Bremnee
W BHYTpEHHEE pasnoKeHHd. BbiClune NpHOMMKEHHS W yCOBepIICHCTBOBaHHBIC
Tponeaypel CpallMBaHUsA. MeTo cocTaBHBIX pa3yioKeHHit.

IIposepsemsle komnerenuun: I1K-9, [TK-10.
Aucyunnuna 3. HHTEJVIEKTY A/TbHBIE CHCTEMBI

Tema 1. O6mue cBenenus o cucremax MU

Knaccubukauus wHTemIEKTYaTBHBIX MH(QOPMAIIMOHHBIX CHCTEM (CHCTEMBI C
MHTEJUICKTYalbHBIM ~ MHTEpQEHCOM, 9KCIepTHblE CHCTEMBI, CaMOOGYYaromIHecs
CHCTEMBI, alal THBHbIC HH()OPMAaIlHOHHEIE CHCTEMBI).

[Iposepsiembre komnerenuuu: IIK-10, [TK-11.

Tema 2. Heyerkue MHOKeCTBAa H HeYeTKAaf JIOrHKa



HeueTtkue 3HaHUA U criocoObl ux 00paboTku. HedeTkne 3HaHus U criocobbl UX
npencrasiends. OnpezeyieHe U OCHOBHBIE XapaKTEPUCTHKH HEYETKHX MHOMKECTB.
@OyHKIMY NOPHHAAIEKHOCTH M METONbl MX IOCTPOEHHA. ApHDMETHYECKHEe H
JIOTHYECKHE OIEepalud Hal HEYETKUMH MHOXecTBaMH. [IOHSATHE JTMHIBHCTHYECKOMH
nmepeMenHod. Heuerkas sornmka. CHCTeMBI HEYETKOro BbIBOMA. IIpOayKIMOHHBIE
IIpaBua.

ITpoBepsiemble komnerenuuu: [TK-10, ITK-11.

Tema 3. PazpaboTka 3KCNEepPTHBIX CHCTEM

O6mue cBeneHuss 00 ODKCHEPTHBIX CHCTeMax. MCroJjb30BaHHE 3KCIEPTHBIX
OLIEHOK MJIsl MOJy4yeHHs 3HaHWH. MeToabl 3KCIEepTHLIX OLEHOK (HEMOCPEICTBEHHOE
OLICHMBaHHE, paH>)KUPOBaHKE, TAPHOE CPAaBHEHHE).

O6pabotka u ¢dopmanu3anMs 3KCIEPTHBIX OLEHOK. 3agayd 00paboTKH
3KCIIepTHBIX OLeHOK. OnpeneneHne 0000IEHHBIX OL[EHOK.

TexHonoruu pa3pabOTKH 3KCIIEPTHBIX CHCTEM.

IIpoBepsiemble koMmnerennuu: [TK-10, [TK-11.

Tema 4. 'eneTH4YecKHe aJIrOPHTMBI

['eHeTHYeCKHE aNTOPUTMBI B HHTEJUIEKTYalbHbIX cHcTeMax. CyIIHOCTb
3BOJIIOLIMOHHOIO MOJEIHMPOBaHMs. XapaKTepUCTHKAa TE€HETHYECKHX aJrOPHUTMOB.
OcHoBuble moHsTus ['A. Knaccuueckuit ['A. Dranbl peanusalvu TIeHETHYECKHX
aJIropuTMOB. Pa3HOBUIHOCTH reHETHYECKHX aIrOpPUTMOB.

[Iposepsemsbie komnerennuu: [1K-10, TTK-11.

Tema 5. HeliponHble ceTH

[TepuentpoH. buonornyeckuit HEHpPOH M €ro HCKYCCTBEHHAs MOJEb.
Maremaruueckas Mozelns Helipona. OnHocnoiiHas HeliponHas cets. [IpaBuio Xeb0a.
OrpanuueHHocTs  oaHochoiHOH  cetn. Ilpobnema  uckmouaromero  MJIH.
MHorocnoiiHas ceTb W aJIrOpuT™M oOpatHoro pacnpoctpadeHud. OOyuyeHue
HEWPOHHBIX CETEH.

ITpoeepsiemble komnereHwu: [1K-10, ITIK-11.
Mucyunnuna 4. HCCIEJOBAHHE OITEPALIHH

Tema 1. OcHOBHBbIE MOHSATHS TEOPHH HCCJeJOBAHHS ONepalHMii H TEOPHH
NPHHATHSA ONTHMAJIbLHbIX pelleHHH

[TousiTHe onTHMalbHOTO perneHus. O030p OCHOBHBIX THIIOB ONTHMH3aLMOHHBIX
MoJefedd M HCHOJNB3yeMBIX [JIsi ONTUMM3AlUMU MAaTeMaTHYECKHX METOJOB.
Knaccudukanus  ONTHMH3ALHOHHBIX  3amad. [Ipobiema  JOKaJlBbHOCTH M
r100anbHOCTH 3KCTpeMyMa. [IpuMepbl HEOOXOOUMBIX M JOCTAaTOYHBIX YCIOBHH
ontuMmanbHocTd. [IpoGimemMa  MHOTOIKcTpeManbHocTH. [Ipobnema  HamHuus
ciydaiiHeIX (PaKTOpOB, MHOKECTBA BapHaHTOB, Pa3yMHOr0 INPOTHBHHKA ¥ T.II.
Hcnonb30BaHHe 3KCIEPTHBIX OLIGHOK [/ NPUHATHA ONTHMAJIBHOIO PpELICHHS.
[Tpumepbl ONTUMHU3ALUOHHBIX 3a/1a4.



[Iposepsemsre komnerennuu: [1K-9,

Tema 2. IIpumenenne MeTom0B MaTeMaTHYeCKOro NporpaMMHpOBAHHA B
TEOPHH NPHHATHS ONTHMAJIbHBIX pellleHH i

IIpuMepsl  ONTUMM3ALMOHHBIX 3a7ay, CBOALIMXCH K MaTeMaTHYeCKOMY
pOrpaMMHUpOBaHuio.  MCIoib30BaHHe METONOB  JHHEHHOTO, JUCKPETHOTO |
JUHAMHYeCKOro IIPOrpaMMHPOBAHHS. CeteBoe MOJEITUPOBaHHE,
JleTepMUHHpOBaHHbIE MOIETH YIIPABIEHHS 3aIIACAMH.

IIpoBepsieMsie komnerennun: TTK-9.

Tema 3. Teopernko-urposoii npouecc NPUHATHSA ONTHMAJILHOIO pelleHus

Ilpumepsl npaKTHYeCKMX 3amad, ONTHMH3AIUS B KOTOPBIX OCYILIECTBIISETCS
ITOCPCACTBOM TEOPETHKO-UTPOBOro noaxona. YHCThle W CMeEIIaHHBIE CTpaTeruu.
PaBHOBecHble cocTosHHA. HWrpel ¢ noaHOH U HeNOMHOI HH(pOpManuei.
Koamuunonnsle u  GeckoanmimoHHbIe UIpbl.  AHTOTOHHCTHYECKHE H
HEAHTOroHucTH4eckne Mrpel. Ilpunarune pemrenuit B ycmoBusx OIIPE/ICIEHHOCTH,
HEOMpeNeICHHOCTH U PHCKa.

Iposepsemsie komnerennuu: [TK-9,

Tema 4. BepossiTHOCTHBIE MOIE/TH IPHHATHSA ONTHMAIBLHBIX peleHui

IIpumepsr CTOXaCTUYECKHX ONTHMU3ALHOHHEIX 3ajad. Mertonsl
IIPOrHO3MpOBaHKs. BeposTHocTHOE nuHaAMMueckoe nporpaMmupoBanue. CHCTEMBI
MaccoBoro obciyxusanus. IIpiuMenenre MapKoBCKHX CIIy4alHBIX IPOIECCOB IS
NPUHATHS  pelIeHHs.  BeposATHOCTHBIE  MOENM  YIpaBieHHS  3amacaMi.
HMmuTaumonHoe Monenuposanue. Mertos Mounrte-Kapio.

IIposepsemble komnerenuuu: TTK-9.

Tema 5. Heauneiinble MoaeIn NpHHATHS ONTHMAIbLHBIX pemeHuni
IIpuMepbl  HeNMMHEHHBIX ONTHMHU3ALMOHHBIX 3a71ady. AHATHTHYECKHE U
HHMCIICHHBIC METO/bI PENICHUS 33/1a4 HEJIMHEHHOTO IPOrpaMMHPOBAHHS.

ITpoBepsiembie komnerenuuu: [TK-9.
Hucyunnuna 5.1 IPOrPAMMHPOBAHHE B CETH INTERNET

Tema 1. O6paGoTka coGbiTHii B JavaScript
CoObITuiiHble aTpubyTh. O6BeKT Math B JavaScript. . Yucrma u CTPOKH B

JavaScript.
Crangapr IEEE 754. To4HOCT M IHAMA30H YHCIOBOTO THIIA. Metonsl o6bekTa

window: parselnt u parseFloat. ®opmarer Unicode. UCS-2 u UTE-16.
Hcnone3oBanune konosbix Todex Unicode B JavaScript. CTpoKoBbIe METOIbL.

ITpoBepsiemsie komnerennuu: [TK-11.

Tema 2. MaccuBsbl B JavaScript
Mertozsr 06bexTa Array. CBoiictBo length. JIBymepHbIe MaccHBEI B J avaScript.



ITposepsembie komneTennuu: [TK-11.

Tema 3. Jlata n Bpems B JavaScript. ['106aabHbIi 06bekT window

Meroner obbekta Date. I'mobanpHbii 06bekT window H ero METO/Ibl B
JavaScript. O6nacTi BUIMMOCTH M BpeMeHa KH3HHY nepeMeHHBIX B JavaScript.

KnroueBoe cnoo var. Pons rmobamsHoro o6bexkta window. BemisiTie
o0bsBnenuit (hoisting).

[IpoBepsiemble komneTenuu: [TK-11.

Tema 4. Metoas! B JavaScript

MeTobl A BBI30Ba CTaHAAPTHBIX AHATOrOBBIX OKOH B JavaScript. Mertoznel
AJls TakMepOB W 3ajepxkeK B JavaScript. IMeHOBaHHbBIE 1 AHOHHMHBIE byHkIHH B
JavaScript.

[Iposepsiembie komnerennun: [TK-11,

Tema 5. 3ambikanus B JavaScript

3ambikanus (closures) B JavaScript. [TceBnomaccus arguments.

IlceBnomaccus arguments. ITpoBepka mepemaHHbIX (akTHUeCcKHX MapameTpos.
[TapameTps! o ymomyanuio.

ITposepsiemere komnerennuu: [TK-11.

Tema 6. Bzaumopeiicreue JavaScript, HTML u CSS

O6bext document, ero meronsl. V3MeHeHHe 3aroioBka JOKYMEHTa B KoJe
JavaScript. Meron getElementByld. Csoiictso innerHTML. Bzaumoneiicteue
JavaScript u CSS.Cenektopsr CSS. O6bekr style. CpoiicTpa style: display u position.

ITposepsiemble kommerenuuu: [TK-11.

Tema 7. O6bexTs1 B JavaScript

Cosnanne 06beKTOB U CIIOCOOBI YCTAaHOBKH HX CBOHCTB M METOLOB. Iuxn for...
in.

Coznanue 00BEKTOB C MOMOILIBIO dbynxuu-KoHCTpyKTOpa. KimtoueBoe ciioBo
this. Cosnanue MeToz0B B KoHCTpyKTOpe. HaciieioBanue 06beKToOB.

CaoticTBo proto o6sekra this. CoiicTBo prototype (QYHKIMH-KOHCTPYKTOpA.

IIpoBepsiemble komnerenuu: [TK-11.

Hucyunnuna 5.2 COBPEMEHHABIE CHCTEMBbI
ITPOrPAMMHPOBAHHUA

Tema 1. Co6biTHa 1 neneraTol B CH.

Co3naHWe M MCIIOJIB30BAHHE [IEJIEraToB. Jleneratel B KOHTEKCTEe COOBITHIA.
IIpocthie coObITHS ¥ uX BbI30B. COOBITHS ¢ nepejadyet  JONOJHHUTEILHBIX
ImapamMeTpoB. AHOHUMHBIE METO/IBI.

ITposepsemsle kommerenuwu: ITK-11.
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Tema 2. PaGota ¢ rpaduxoii.

Pabora ¢ rpadukoii: Ocobennocta GDI+ U HE33aBHCHMOCTb OT anmnaparypsl;
Konreker orobpaenus; Knace Graphics u pucosanne 065eKTOB. Wnentuduxarop
okHa Handle n o6wekt Graphics, kuctu, mpudTsl. PrucoBaHHe B OKHe ieMeHTa
ynpaBienus H cobbitie Paint. PucoBahue reomerpuueckmx buryp, nunHmii u
H300paxkeHni. PacTpoBbIe i BEKTOPHBIE H300paXeH s, KIACC Image.

ITposepsemsie komnerenuu: IIK-11.
Tema 3. MuorookoHHblii HHTepdeiic.
Ponuresnsckue n noyepuue Gpopmol. Cosanue poauTensCKoro i JNOYEPHUX OKOH

MDI-npunoxenns. CucremHoe menro MDI-okHa, ynopsgoynBanue MDI-okom,
nepenaya naHHbIX 4epe3 Oydep obmeHa.

ITposepsiemble kommeTenmu: ITK-11.
Tema 4. Konnexkuuu.

Cnucky, cnosapu, wuteparopsl. Onepatopsr foreach, yield. Co3nanue
COOCTBEHHBIX KOJUIEKLIMH.

IIposepsiembie komneTennuu: ITK-11.

Tema 5. SI3bik 3anpocos LINQ.
Crpykrypa 3ampoca, IOpSOK BBINOJHEHHs 3ampoca. JIam6ma - BBIpaXKEHHS.
Bianmozeiictaue ¢ 6asamu nauubix. O6pabotka XML- aiinos.

IIposepsiembie komneTennuu: I[TK-11.

5.1.3 IlpumepHblii mNepeYeHb BONPOCOB M THIOBbIE KOHTPOJIbHbIE
33/1aHHUS K rOCy1apcTBEHHOMY 3K3aMeHy

3K33M€H3HHOHHBIﬁ OUIIEeT BKIIFOYAET B cebs ABa BONIpOCa U OJJHO MPAKTHYECKHE
3ajlaHHue, ¢ TIOMOLIBKO KOTOPBIX OLICHUBAKOTCA KOMITIETEHIIUU BBIITYCKHHKA.

Ypasnenus mamemamuueckoii huzuxu:

1. IloHsiTHe ypaBHeHMsI B YaCTHBIX NPOM3BOAHEIX. ITOpSIOK YpaBHEHHUS.
JInHenHple U KBa3UIHHEHHbIE YPABHEHHSI.

p JInneiinble omHOpoOHBIE ypaBHeHHs l-oro mopsiaka.  CucTeMma
XapaKTepHCTHK. Buna obuero perenus.

3, KBasuiuHeliHble HEONHOpOIHBIE ypaBHEHHS 1-0ro nopsaka. Bun
ob1ero pemenus. 3anaya Ko,

4, Knaccupukanus — KBasWIMHEHHBIX  ypaBHEHHH  2-0r0 nopsaKa
(snmunTHYeckue, runepboInYecKue 1 napaboauyecKie YpaBHEHHS).

5 [lpuBenenne  KBasMIMHENHOro  ypaBHEHHS  2-0r0 nopsiika K
KaHOHHYECKOMY BHIY.

6. Obuiee ypapHenue koneGanuii (ypaBHeHHe KoneGaHMii OIHOMEpPHOI

CTPYHbI W JIByMEPHOH MeMOpaHbl, ypaBHEHHE NpPONONBHBIX KOJeGaHUH YIpyroro

CTEPXKHS, ypaBHEHHE PaclpOCTPaHEHHsI 3ByKOBOW BOJIHEI).
11



7. Obuuee ypasrenue nuddysuu (ypaBHeHHe TETJIOIIPOBOTHOCTH).

8. YPaBHEHUS, ONMCHIBAIOIHE CTAIMOHAPHBIE nporeccsl (ypaBHEHHUS
Jlantaca u Ilyaccona).

9. Pemenne 3amaun o konebaHusx HEOTrpaHU4YEHHOH CTpyHbl. DPopmyna
Janambepa.

10. IlpumeHenne MeToga pelyKuMH B 3amadaX O  KOJEOAaHMSIX
ITOJTyOrpaHHY€HHOH H OrPAaHHYEHHOMN CTPYHBI.

L1, Psiner ®ypee 1 uHTerpan ®ypee.

12. [puHIHMD Cynepno3uuuy 11 THHEHHBIX OTHOPOIHBIX YPaBHEHHIH.

13, [lonstve muddepennnansHoro ypaBHeHus B 4acTHbIX IIPOU3BOJHBIX C
Pa3sneNAOIUMHUCS HepeMeHHBIMH. [IpuMepsl.

14. [locranopka 3agauu Illtypma - Jluysunns. Perynapuelii  u
CHUHTYJIApHBIN clyvaii.

L3 Mcnons3oBanne MeTona pemyKUMM I NPHBEIEHHUS HEOQHOPOHBIX
3a/1a4 K OJJHOPOJIHEIM.

16. Metopx I'punbepra 1s pelienus HEOTHOPOAHBIX 3a/a4. [Ipumepsl.

17. OinepoBsl HHTErpansl 1 u 2 poxa. CpoiicTaa.

18, Ypasuenue beccens. ®ynkuuu beccens (uunuEapuYeckue GyHKmun) 1
1 2 pona.

19. OcHOBHBIE KITaCChl HHTErPATLHBIX YPABHEHHUI,

20. Ypasuenus ®penronsma u BossTeppsl.

21 Meron ¢pynkuuii ['puna.

Henunennvie mooenu:

22, Maremartrdeckas MOZeNb OTPEMIHOCTH IPH YHCIEHHOI GunbTpannu
pe3ynbTaToB.

23, AHaNUTHYECKOE H YHCIIEHHOE pelleHHe HECTallMOHAPHBIX 3a/adY.
KBasucrannonapHoe npubnmxenue.

24, Orobpaxenus GyHKUUAMH zn, Inz, ez.

235, IlocTaHoBKa cTauuoHapHoit 3agaun. KocunycHoe IpUOIMKEeHHE,
YCIIOBHE CTAaLlHOHAPHOCTH.

26. IlocTanoBka npenesbHO-CTALMOHAPHOI 3a1a4n. Moess
«IHJIMHIPUYECKOro KOHJCHCAaTOpay. ¥ CIIOBHE Npe/iebHOro GopMoobpa3oBaHus.

24 HavanbHble ycil0BHS MIOCKOH 3amaun HECTalHOHAPHOTO

$hopmoobpasoBanus. Pusrdeckas MOCTAHOBKA 3a1a4l. 3aBHCHMOCTD BBIXO/1a IO
TOKY OT IIJIOTHOCTH TOK4.

28. 3axoH (apanes, ONUCHIBAIOLIK TPOIIECC 3TEKTPOXUMUYECKOTO
pacTBopenus B iuddepeHunanbHol dpopme. [lepexon k Ge3pa3mepHsIM BeTHIHHAM.
29, Martematiyeckas MozieJb HECTALMOHAPHOTO (popMmoobpazoBanus.

OyHKus z(y,1).
30. HucneHHO-aHATUTHYECKHIA METO ] pellIeH s HeCTallHOHapHOMU 3a1a4H.

ITnockoctu y u &.
31, Bosmyuenus no napamerpy. OcuoBHas hopmyiia pa3IoXKeHHs,

PUMEHUMOCTb.
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22, Cumson nopsinka O 6onbLioe, KaHOpOBOYHBIe (YHKLUHU, IPHMEpDI.

k£ )1 CumBon mopsizika o Manoe, KaJnbpoBoYHbIE QYHKIINH, IIPUMEPBEI.

34. ACHMIITOTHYECKHE PSIBI.

35. ACHMIITOTHYECKHE Pa3JIOKEHUS U IOC/eT0BATEIBHOCTIL

36. Metox pacTsHyThIX KoopauHAT. MeTox Jluaamrenra. Meton
JlafiTxumnna.

37 Merton pacTaHyThIX mapameTpoB. MeTox Jlmunmrenra-ITyankape.

38. Merton cocTaBHBIX paznoskeHuit, BUIBI npoueayp cpaliuBaHus,
IIPHMEHHUMOCTb.

39. YcoBepineHcTBOBaHHAs MpoLeaypa CpamuBaHus, yciaosue Ban [laiika.
[Tpumep ypasHenus BToporo nopsaka ey’ + y’ + y=0,0< x< 1,y(0) = a,
y(1) = b.

40. YcoBepueHCTBOBaHHAs Mpoleaypa cpamuBaHus. CooTBeTCTBHE

KPaeBBIX yC/IOBHH BHEIIHEMY M BHYTPEHHEMY PELUEHHAM IS YPaBHEHHS C
nepeMeHHbIMU kodddunmentamu ey + a(x)y’ + b(x)y = 0, y(0) = a, y(1) = B.
Hrnmennexmyanonuvie cucmemor.

41. WHTennekTyansHble CHCTEMBI. Knaccudukanus.

42. Onpenenenue ¥ OCHOBHBIE XapaKTepUCTHKH HEYETKUX MHOXKECTB.
MHuoxecTBo
O—YPOBHSI.

43. DyHKUMH NIPUHAMJIEKHOCTH U METOIBI HX [IOCTPOEHHS.

44. Onepanyy HaJ HEYETKHMH MHOKECTBAMM.

45. ApHMeTHYECKHE ONepali Hax HEYETKAMHU YHCIIAM.

46. Konnenuus Heuetkol u THHTBHCTHYECKOH IIEPEMEHHBIX.

47. HeueTkas noruxa, HedyeTkoe BhICKa3bIBaHHE, TOTHYECKHE onepanuu:
OTpHLIaHHE€, KOHBIOHKLUS, NH3BIOHKIUMS, UMILIMKALUS, SKBUBAIEHTHOCTE.

48. CHCTeMBI HEYETKOT0 BBIBO/IA, POAYKLHOHHOE npasuia, Gpa3zupukanms,
arperupoBaHue, aKTUBU3ALMS, aKKYMYJIALHUS, Aedassudukanms.

49. 3HaHu4, CBOMCTBA, KIacCHpUKALUsI. MeTOIbI H3BJICUCHHS 3HAHMIL,

50. CTpyKTypa CTaTHYeCKHX U THHAMHYIECKUX 9KCIIEPTHBIX CUCTEM. DTallbl
Pa3pabOTKH SKCIIEPTHBIX CHCTEM.

51. Mozenu npencrasnenns suanuit. IpoayKknuonHas Momels.

52, MeTozbl 5KCIIEPTHBIX OLIEHOK (HenocpencTBEHHOE OLICHHBAHHE,
PaH)XXHpOBaHHe, IaPHOE CpPaBHEHME).

53, O6paboTka 1 popmann3anms IKCIEPTHBIX OLEHOK.

54, TexHomorun pa3paboTKH SKCIIEPTHBIX CHCTEM.

53, OCHOBHbIE OHATHS FeHETHIECKHX ATTOPHTMOB: I'eH, XpoMocoMma,

NOIMyJIALHA. Cnoco6er NpencTaBJICHHUS] JaHHBIX, ITPUMEPEI IBOUYHOI'0 H
BCIIECTBEHHOI 0 KOOHPOBaHUA.

36, BH/IBI reHeTHYECKHX alrOPUTMOB.

57. Heiipounsie cetu. Buonoruyeckas crpykrypa. CHHAICHI.

38, HckyccTBeHHBIH HEHPOH.

59. Ob6yuenue HeliponHoii cet. OGy4eHue ¢ yuuTeneM u 6e3 YUYHUTE.
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60. Aunroput™sl 06y4enus. OGparHoro pacnpocTpaHeHHs! OIINOKH, paBuIa
Xeb66a, Jlensra-npasuo.
Hcceneoosanue onepayuii:

61.  OCHOBHbIE IOHATHS TEOPHH HCCIETOBAHUS Onepanuil 1 Teopuu
MPHHATHA ONTHMAJIbHBIX peleHnH. [TonsTie onTumansHoOro pemenys.
62.  O630p OCHOBHBIX THIIOB ONTHMH3ALHOHHBIX MOIEIEH | MCIT0JIb3YEMBIX

AJIs1 OIITUMHU3ALIMHA MaTEMaTHYECKHX METOI0B. KII&CCH(I)HK&HHH OIITHMH3AaLU OHHEBIX
3ajzgad.

63. IIpobnema okanbHOCTH U MT06ATBHOCTH 3KcTpemyMa. [Ipumepsl
HEOOXOMMMBIX M JOCTATOUHBIX YCIOBUH ONTHMAIBLHOCTI.

64. IIpobaemMa MHOTOIKCTpEMATBEHOCTH.,

65. [Ipobnema Hanuyus cnyyaifHbIX (haKTOpOB, MHOXECTBA BAPHAHTOB,
Pa3yMHOT0 IPOTHBHHUKA U T.II.

66. Hcnonp3oBanne sKcnepTHBIX OLEHOK 1S NIPUHATHSA ONTHMAJIBHOTO
pelieHus.

67. ITpuMephl ONTHMHU3ALMOHHEIX 337124,

68. [IpuMeps! oNTHMHU3ALMORHBIX 33714, CBOASIIIXCS K MaTeMaTHYECKOMY
IIPOTPaMMHPOBAHHIO.

69. Hcnone3oBanme MeTom0B THHENHHOrO IPOrpaMMHUpPOBaHH4.

70. Hcrosns30Banne METOI0B TUCKPETHOrO NpOrpaMMHPOBAHMS.

7. Vcnone3oBanue MeTOI0B TMHAMHYECKOTO IpOrpaMMHpPOBaHHS.

72. CereBoe MozeipoBanye.

TDs JleTepMUHUpPOBaHHbIE MOJIENH YIIPaBIIeHHS 3aMacaMHy.

74. IIpuMepsl NpaKTHYeCKHX 337124, ONTHMH3AIHS B KOTOPBIX
OCYIIECTBJIAETCH NOCPECTBOM TEOPETHKO-UIPOBOTO MOAXO/IA.

73 HucThle M cMelIaHHbIE CTpaTeryH.

76. PaBHOBecHbIE cocTOSIHUSL.

77. Wrper ¢ monHoM 1 HenonHo#M uHpOpMaHei.,

78. KoanuiuoHnusle u 6ecKoaTHIHOHHbIE UTPEI.

79, AHTOrOHUCTHYECKHE U HEAHTOTOHUCTHYECKHE HI'DBL.

80. [IpunsaTHe perrenuii B ycnoBusx ONpeNeNICHHOCTH, HEOTIpeAeIEHHOCTH
U pHUCKa.

81. IIpruMepsl cTOXaCTHYECKUX ONTHMH3ALMOHHBIX 337144,

82. Mertonb! nporHo3upoBanus.

S8, BepostHOCTHOE THHAMHYecKoe IIPOrpaMMHUpPOBaHHE,

84. CHrcTeMbl MacCOBOTO 06CITYXKUBAHHSL.

B3, IIprmenenne MapkoBCKHX CITyqaifHBIX IPOLECCOB ISt NIPUHSATHS
peLIeHHs.

86. BeposTHOCTHBIE MOZIeIIH yNpaBeHHs 3amacam.

87. WNmuTaunonHoe MmonenupoBanue. Meton MonTe-Kapio.

88. IIpuMeph! HeTHHEHHBIX ONTHMH3aLHOHHBIX 3271aY.

&9. AHaITHTHIECKHE 1 YHCIICHHBIE METOIbI PeLeHHUS 33134 HeJIHHEHHOro
IIPOrpaMMHUPOBaHHS.

IIpoepammuposarue 6 cemu Internet:
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90. Ob1ue cBefieHus 0 KIMEHTCKHUX U cepBepHBIX Web-TexHonorusax.

91. Cunrakcuc s351Ka JavaScript M OCHOBHbBIE THITBI JAHHBIX, [Ipumepsl.

a2, ObpaboTka cobrITHiA B s1361Ke JavaScript.

93. CaoiicTBa U MeTOIBI 0OBEKTOB.

94, Pabota co cTannapTHBEIME CTPYKTypamu DaHHBIX Ha s3bIKe J avaScript.
ITpumeper.

95. O6nacTi BUIHMOCTH U 3aMBIKAHHUS. IIpumepsr.

96. Pabota co craHAapTHEIMH 31eMeHTaMu uHTepdeiica Opaysepa.

97. OOGBEKTHO-0pHEHTHPOBAHHOE IIpOrpaMMHpOBaHKeE B CETH Internet.

Cospemennvle cucmemor npoepammuposanus.

98. MHcTpyMeHTaNBbHEIE CpecTBa pa3paboTKu IIPUIIOKEHHUH.
Knaccudukauus. Merozs! kpoccnnarhopmerHoit pa3paboTku Ha a3bike CH.

99, Knaccubukauus BU3yanbHBIX SJIeMEHTOB rpaguyeckoro HHTepdeiica

nons3oBarens CH.
100.  KoMnoHOBKa BH3yabHBIX 3JIEMEHTOB Ha Gopme C#. Menemxepsl
pasMeLieHHus.
101.  Peammsanus npunoxenus ¢ uatepdeiicom SDI u MDI C#.
102.  ‘IBHOe M HesBHOE COBMECTHOE HCIIONIb30BaHHe NaHHBIX CH.
103.  Iloroku BBoxa-BbIBOAa. UTEHHE H 3aMHCh TEKCTOBBIX (aiinos B C#.
104.  Tlotoku BBOna-BeIBOIA. UTEHHE M 3alMCh JBOHYHBIX ¢aitnos B C#.
105.  Iloctpoenue rpadukos bynkiuii B CH.
106.  Texnonorus «Monens—npencrabienuey CH. [Tpumepsr.
107. Metonsl CHHXpOHM3ALMHK NIPOIECCOB U MOTOKOB B CH.
108.  Paspaborka npunoxeHuit 6a3 qaHHbIX. IIpumepsr.

Ilpumeper  munosvix  KOHmMponbHBIX — npakmuueckux  3adaHuii 1A
20CY0apcmeeHHO020 IKIAMEHA

1. Pemmnts nuHelinoe OJHOPOIHOE YpaBHECHHUE B YaCTHBIX IMIPOU3BOAHBIX IIEPBOIo

Ops/IKa
x4 p=0
ox T oy

2. IIpoBecTn oTobpaxkeHne BepxXHEro MOTyKpyra eIMHUYHOMN OKpY>KHOCTH
Npyu oMoy ¢pyHKuu JKyKoBCKOro.

3. Hoctpouts  otobpaxenne obmactu B (opme MIOJIYKOJBIIA €
MapaMeTPUIECKOH IITOCKOCTH Ha MOJIOCY Ha MJIOCKOCTH KOMILIEKCHOTO TTOTeHIHaIA.

4. Pasnoxuts B 3-unennoe pasnoxenune & txW=—L yO)=1 e<Ll

s 5 Hanbl A v B — HeyeTKkne MHOXKeCTBa Ha YHUBEpCaJIbHOM MHOecTBe E.

Haiitu A®B, ecnu:
A=0,5/x,+0,4/x5+0,1/x3+1/x4
B=0,1/x,+0,3/x,+0,1/x3+0,5/x4
6. [Ipoextupyercs  pacnpemeneHHas — MHOOpPMANHOHHAas  cHCTeMa,
MO3BOJIAIONIAs COOUpaTh B aucneTdepckuii myHKT (JIIT) HHbDOPMALHIO OT 3a7aHHBIX
O0BEKTOB, pPacIOOKEHHE KOTOPBIX Ha MECTHOCTH (HKCHPOBAHO M H3BECTHO.

15



Tpebyercs HaiiTu Takoe pacnonoxenne JI1, npu kotopom obmas niuHa IIPOBOJIHOM
JIAHKH, CBA3bIBAIOLLEH 00beKThI ¢ JII1, 6blna 661 MUHUMAILHOI.

& PaccmatpuBatotes  mckyccrBenHbIii CIyTHUK 3eMIH M 3ajada o
TICPCOPHEHTALMH €0 B IIOCKOCTH IIyTE€M YIPAaBIECHHS TSTOi TIapbl PeaKkTHBHBIX
Asuratened. Tpebyercs HalTH 3aKOH HM3MEHEHHS TALH JABHUratesed, mpH KOTOpOM
CHYTHUK M3 IIPOM3BOJILHOTO HAYAILHOTO HAIPABIEHHS GYIeT NI€PEBENIEH B 3aJJaHHOE
HalpaBjIeHHe 32 MUHUMAJIbHOE BpeMsl.

8. HMeroTcs  3arotoBku B Bume JMCTOB Marepualia OIpeaelIeHHOro
pasMmepa. M3 HUX HY)HO HaKpOHTH meTaNH 4€ThIpeX BUNOB: A — 6 T, b — 15 mr., B
— 25 mr, I' = 10 wr. M3BecTHs! TPH Criocoba packpost 3aroToBku. KonudecTso
AeTalell KaXI0ro BHAA, MOJNyYaeMbIX IpH 5TUX cmocobax packpos: 3, 2, 1, 1 (1
packpoit), 2, 4, 1, 2 (2 packpoit), 2, 1, 1, 4 (3 packpoit). HaiiTi onTiManbHsii mian
PA4CKpOSL  3aTOTOBKH, T.e. KOJIMYECTBO 3arOTOBOK, NpH KOTOPOM JIO/DKHO OBITb
MOIYHCHO 3allaHHOE KONMYEeCTBO JeTanell KakKIOro BHAA M3 MHUHUMATBHOLO
KOJIMY€eCTBa 3ar0TOBOK.

u, WUmeercs 2 npemnpusitus Al u A2, B KOTOpBIX TIPOU3BOLHTCH
OAHOPOZHAA MponyKuHs. KoiuyecTBo exeIHEBHO MpoM3BOAMMOI IIPOIYKIHH B
KaxloM 13 HuX 3aano: 120 (B A1), 90 (B A2). D1y npoxgykuuro HY>XHO JOCTaBHTH B
4 nynxTa notpebnesus: Bl, B2, B3, B4. Ux exenneBHble 00beMEl noTpeOIeHus
3anansl: 40 (B1), 20 (B2), 80 (B3), 70 (B4). Tpebyercs HaliTH onTUMATBHbI LIaH
TIEPEBO30K, ONPENENAIOIMH KOIHIECTBO IIPOAYKIHH, IEPEBOIUMON U3 IyHKTa Ai B
nyHKT Bj (i = 1, 2; j=1, ..., 4). DT0oT mian nomkex obecneynBaTh MUHUMAJIbHbIE
oOlne 3aTpathl Ha HepeBo3kH. IIpd 5TOM 3aJaHA CTOHMOCTE NEPEBO3KH €IHHHIIBI
TNPOAYKIIMH U3 KOXAOTO MyHKTa OTHPABJIEHHS B KaX/Iblil MYHKT [OCTABKH: 2,4,1,1
(u3 Al B Bl, B2, B3, B4, COOTBETCTBEHHO), 4, 3, 2, 2 (u3 A2 B BI, B2, B3, B4,
COOTBETCTBEHHO).

10. Peanusyiite ¢ynkumio, Ha s3bike JavaScript wnm C#, xotopas
BO3BPAIIACT CTPOKY, COCTOALIYIO U N MOBTOPEHHH CTPOKH Str. n — 110 YMOJYaHHIO 2,
str — mycTas cTpoka.

11 C noMowpo TaliMepoB, CTPOKOBBIX METONOB H 3aMbIKAHMI] (closures)
OIMCAaTh KaK pealM30BBIBAETCSA «3aKOJIBLOBAHHBIN 3ar0JIOBOK» OKHA Opaysepa:
3arosoBok «Crieslyromas ocTaHoBKa — cT. M. “MocKOBCKas™ IoJDKeH IpPEICTaBIIATE
coboil Geryuryro BieBo cTpoky. CKOpPOCTh — 2 CHMBOIA B CEeKYHIy, Ha S3bIKe
JavaScript unu C#.

12. Ilpusectu kBagpatwunyio ¢hopMmy K KaHOHMYECKOMY BHIY METOIOM
Jlarpamka:xf ~ 2x3 + x3 + 2x1%;, + 4%;%3 + 22,15,

5.1.4 Tloka3aTellH M KpHTePHH OUEHHBAHHS pPe3yJbTAaTOB a4
rocyaapcTBeHHOI0 3K3aMeHa, a TaAK/Ke HIKaJbl OLeHHBAHUS

IToxasaTesny [is OLIEHKH KOMITETEHIHH IS rOCY/1apCTBEHHOI'0 3K3aMeHa;
1) CIIOCOOHOCTE YETKO, JIOTHYHO M IOCIEI0BATENBHO H3/IaraTh MaTepua
10 K&XIOMy BONPOCY B OHJIETE, IPHBONMTH NPAaKTHYECKHE NPHMEpEI, OLEHUBATH
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TeKYLIEE COCTOAHNE U BBISB/IATE IPOOJIEMHBIE CUTYALHH, & TaK XKe TIpeIararh yTH
HX pelleHHus;

2) YMCHHA NPUMEHATE Ha MPAKTHKE MOJIyYeHHbIE 10 AUCHHUIUIMHAM 3HAHUS
AT pELICHHUS DPasivYHbIX 3a1a4, yMeTh HIACHTH(QHIMPOBATH H aHaJIM3UPOBaTh
npobieMy, 060CHOBEBIBATh BEIGOP METO/A ee pelIeHus;

3) YMEHHE YeTKO (DOpMYIHpOBaTh OTBETHI HA MOCTABJEHHBIE B GHIETe
BONIPOCHI B paMKax NpOrpaMMBl FOCYIapcTBEHHOTO SK3aMeHA.

Pe3ynbTaThl rocyapcTBEHHOTO SK3aMeHa OIPENENIAI0TCS OLIEHKAaMHU «OTIHYHOY,
«XOpOLIO», «YNOBIETBOPUTENLHOY, HEYIOBIETBOPHTEbHOY». OLEHKH «OTIHYHOY,
«XOpOIIO»,  «yNOBNCTBOPUTEILHO»  O3HAYAKT  YCHEIIHOE  MPOXOXKIEHHe

roCy1apCTBEHHOI'0 K3aMeHa.
KpurtepusMu olleHKH ypoBHS cPOPMUPOBAHHOCTH KOMIICTEHIHIL SIBJISLOTCS:

— «OTIMYHO» — OTBET CTYIACHTA IOJHBIH, JIOTMYHBINA, MOC/IEI0BATEILHBIH H
rpamoTHeli. CTyneHT crnocobeH 0GOGIMTL MaTepHain, cHeNaTh COGCTBEHHbIE
BBIBOZIBI, BLIPAsHTh CBOE MHEHHE, IPHBECTH MJLTIOCTPHPYIOLIHE PUMEPHI. Pemmenue
H OTBET ITPaKTHYECKOr0 3aNaHHs aKKypaTHO O(OPMIEHBI, BBIBOABI OGOCHOBAHbI,
JlaHa MpaBuIbHAs  II0/IHAS MHTEPIPETAl|s. BBIBOJIOB, CTYAEHT apryMeHTHPOBAHHO
OOOCHOBBIBAET CBOIO TOYKY 3PEHHS, YBEPEHHO U NpaBHIIBHO OTBEYaeT Ha
JAOIOTHUTENILHBIE BOIIPOCEI;

— «XOpOIIO» — OTBET CTy/JICHTa IPaBUIIBHBIH, HO He NoJHbIH. CTYneHT 060maeT
MarepHai ¢ HeTOYHOCTAMH U NellaeT COOCTBEHHbIE BEIBOABI ¢ TpyaoM. He npusogut
UJUIMIOCTPHPOIOIIMX ~ NPUMEpPOB.  XOA  pemleHHs INPakTHYECKOro  3a]aHus
NpaBUJIbHBIA, HE3HAYHTEIbHbIE MOTPEITHOCTH B O(QOPMJIECHHH; NPaBUIBHAS, HO He
TT0/IHasA UHTEPIpETalls BHIBOJOB, CTYJEHT HaeT BEPHBLIE, HO HE MOJIHbIE OTBETHI Ha
AIOTIOJIHHTEILHBIE BOIPOCHI, HCIIBITBIBACT HEKOTOPBIE 3aTPYHEHHS B HHTEPIPETALUHU
TIIOJIy4E€HHBIX BBIBOJIOB;

~ «YZNOBIICTBOPUTENIBHO» — OTBET CTYIEHTAa HEINOJHBIA, HO MNPABHJIBHBIA B
OCHOBHBIX MOMeHTaxX. CTyleHT 3aTpynHseTcs B 0006IEHHN MaTepHaa U He MOKET
CenaTh COOCTBEHHbIE BLIBOMBI, & TAKXKE HE IPHBOIUT HJUTFOCTPUPYIOIIMX IPUMEPOB.
XOJl pCIICHHUS NPABUJIBHBIH, He3HAYUTE/bHbIE MOTPEIIHOCTH B ODOpMICHHH. X0
PCIICHHUS  NPaKTHYECKOro 3alaHMs IPABHIBHBIA, HO CTYAEHT NaeT HEMOJIHYIO
MHTEPIPETAlHIO BEIBONOB, 3aTPY[HSETCS B OTBETE HA JONMOJIHHTE/LHBIE BONPOCHL,
JIOILyCKaeT OIIHOKH;

— «HCYIOBJIETBOPUTE/IBHO» — B OTBeTe cTynmeHTa cylecTBeHHble OMMOKH B
OCHOBHBIX aCIIEKTaX TeMbl. PelleHHe NpaKTHYECKOTo 3ajaHusl CONEPKHT TpyObIe
OIIHOKH, HeaKKypaTHOe odopmieHHe pabOTHI, BBIBOIbI OTCYTCTBYIOT; CTYAEHT He
MOXET NMPOKOMMEHTHPOBATh X0 PEIIEHHUs 3alayuH, JaeT HeNpaBHIIbHbIE OTBETHI Ha
IOTOJIHUTENbHBIE BOIIPOCHI;
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.2 DOHJ OUEHOYHBIX CPEACTB IS OlEHKH 3alIUTBl  BbINYCKHOI
KBATHQHKALIHOHHOI paGoThI

3.2.1 CdopmupoBaHHOCTb KOMNIETEHIHI BBINYCKHHKA

Orerka ypoBHS cOPMHPOBAHHOCTH KOMIIETEHIHiA OCYILIECTBJIAETCS Ha OCHOBE
3HaHWH, yMEHWH W BIaNeHWHl HaBBIKAMH  W/WIH  OMNBITOM NeATEIbHOCTH B
COOTBETCTBUM ¢ TpeboBanusMH @OI'OC 1o 0CBOEHHIO KOMNETEHUUHA I
COOTBETCTBYIOLIEH 00pa30BaTENILHON POrPaMMEI.

Ilepevenb KkoMmeTeHUUiA, C(OPMHPOBAHHOCTE KOTOPBIX OLEHMBACTCS 110
Pe3ylbTaTaM  BBITYCKHOH KBaJH(DUKALHOHHOH paboThl, BBINONHEHHE KOTOpOit
HallpaBlI€HO Ha JAEMOHCTPAaUHUI YPOBHS IIOJrOTOBJICHHOCTH BBIIYCKHUKA K
CaMOCTOATEIbHOM IPODECCHOHANBHOM e TebHOCTH:

OOLIEKyIbTYPHEIX KoMreTennuii (OK):

— CIOCOOHOCTBIO  HCIOJIB30BATH  OCHOBEI ¢unocopckux  3HaHmiEt g
(bopMHpOBaHHUSI MHPOBO33pEHYECKOH MTO3MIHH (OK-1);

— CIOCOOHOCTBI0  AHAJIW3MPOBATh OCHOBHBIE JTANBI 1 3aKOHOMEPHOCTH
MCTOPHYECKOrO pa3sBUTHA 00LIECTBA ISl (GOPMHPOBAHMS I'PaXKIAAHCKON MTO3ULHH
(OK-2);

— CIIOCOOHOCTBIO HCIIONB30BATh OCHOBBI 3KOHOMHYECKHX 3HAHMI B Pa3IUYHbIX
cohepax nesrensrocTH (OK-3);

— CIIOCOOHOCTBIO HCIIONIF30BAaTh OCHOBBI IIPABOBBIX 3HAHHI B Pa3TUYHBIX
cohepax nearensHocTH (OK-4);

— CIIOCOOHOCTBIO K KOMMYHHKAUMH B YCTHOH M MHCBMEHHON Gopmax Ha
PYCCKOM M MHOCTPAaHHOM s3bIKaX MU pelleHds 3ama4 MeXJIHYHOCTHOrO M
MEXKYIbTypHOro B3aumoseictaus (OK-5);

— CIOCOOHOCTBIO paboTaTh B  KOJUIEKTHBE, TOJICPAHTHO  BOCHIPHHUMAS
COLHMATbHBIC, STHHYECKHE, KOH(PECCHOHANbHBIE W KYJILTYPHbIE Pa3IHyuus (OK-6);

— CMOCOOHOCTBIO K CAMOOPTraHU3aLUK H CAMOOOPA30BAHMIO (OK-7);

— CMOCOGHOCTBIO HMCIONB30BaTh METOABI H CPENCTBA ¢usryeckoil KymbTyphI
A7t obecreueHus MOJHOLEHHOM CONMHAIbHON W MpoQeCcCHOHANBHON NeATeTBHOCTH
(OK-8);

— CMOCODHOCTBIO HCIONB30BATh MPUEMBI IIEPBOii TOMOIIH, METOIb 3allUTHl B
YCIOBHAX Ype3BblYaiitbiX cutyanuii (OK-9);

o0b1enpodeccroHaNbHBIX KOMIIETEHI[HI (OIIK):

— TOTOBHOCTBIO K CaMOCTOsTENbHOI paboTte (OIMK-1);

— CIOCOOHOCTBIO HCIONB30BAaTh COBPEMEHHBIE MaTeMaTHUeCKHe METOIBI |
COBPEMEHHbIC NPHKIAJHBIE MPOrPaMMHBIE CPEACTBA M OCBAaHBaTh COBPEMEHHbIE
TEXHOJIOTHH nporpammupoBanus (OITK-2);

npogeccuonaTpHEIX KommeTenuui (ITK):

— CNIOCOOHOCTBIO  BBIABUTH  €CTECTBEHHOHAYUHYIO CYLIHOCTB  Ipobiem,
BOSHHKAIOIUX B XOA€ HPOQECCHOHATBHOM  JeATeNbHOCTH, TOTOBHOCTBHIO
HCII0JIb30BATE JUIL HX PELIEHHUS COOTBETCTBYIOLIMH €CTEeCTBEHHOHAYYHBI ammapar
(IK-9);
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— T'OTOBHOCTBIO ~ NPUMEHSATH ~ MaTeMAaTMYeCKHH anmapatr s — pelieHus
TOCTABICHHBIX 3311a4, CMOCOOHOCTBIO MPUMEHHTh COOTBETCTBYIOLIYIO npoueccy
MareMaTHieckylo MOZENb M IIPOBEPUTh €€ aleKBaTHOCTh, NPOBECTH aHAIIH3
PE3YJIbTATOB MOJCNMPOBaHHS, TPHHATE pENIEHHE HA OCHOBE IOJIy4eHHBIX
pesynbTaros (IIK-10),

— TOTOBHOCTLIO PUMCHSTh 3HAHHUSA U HABbIKM yTpaBiIeHHs uadopmauneit ([TK-
L1}

— CIOCOOHOCTBIO CaMOCTOATEIIBHO U3Y4aTh HOBBIE PA3/IeNIbl byHIaMeHTaIBHBIX
Hayk (ITK-12).

5.2.2 IlpumepHblii nepeyeHs Tem BBIITYCKHbIX KBaJH(PUKANHOHHBIX
pabor

1. IIporHosupoBanue TpaeKTOpHH BO3IYLIHOTO CYJHa C HCIOJb30BaHHEM
METOJOB MallIMHHOTO 00YYeHusI.

2 Hccnenosanne MeTonoB TpaekTopHOI 00paboTKU pagMoNIOKALHOHHOMN
uH(opmannu B AC VBJI.

3. HccrnenoBanie  MeTONOB MHOTOMOIEIBHOM GuIbTpamiK JAHHBIX B
MHOTOITO3ULIMOHHBIX PaHOIOKAIIMOHHBIX KOMITJIEKCAX.

4, IIpriMeHeHHe METaBPHCTHYECKUX ANTOPUTMOB B 3a1ayax OpraHHu3aliH
BO3/IyUIHOTO JIBH)KEHHS.

3. Monennposanuie cucTeMbl pacdeta 3arpy3Kku d LE€HTPOBKH BO3IYIIHOIO
CyIHa.

6. Monenuposanue 3anaun HHTEPMONANBHBIX 1EPEBO3OK IS Pa3TUYHBIX
KPHTEPHEB ONITUMATBEHOCTH.

7 CpaBHeHne >DOEKTHBHOCTH METONOB MPOCTOro nepebopa, BeTBed H
paHUL, H FCHETHYECKOro alrOpuT™Ma Ha pUMeEpe 3aJ1a4i 0 KOMMHBOSDKEDE.

8. MonemupoBanue  skcmepTHOI CHCTEeMbl  ONTHUMH3ALHK PabOTHI
JMcIIeTYepa TaKCH.

8 3-D MonenupoBaHHe CTOJIKHOBEHHS BO3MYIIHOIO CyJlHa C NTHIIEH.

10. 3-D MopenmupoBaHWe B3neTa W MOCANKH BO3AYLUIHOTO CyOHA JUIs
PasIMYHBIX XapaKTepHCTUK BeTpa u BITII.

L1: ABTOMATH3aIHS YIIPABIEHHS IPY30BBIM TEPMHHAJIOM a3pOIopTa.

12. MMuTauuonnas Moesb BHYTPUTOPOICKAX NaCCaAKUPCKHUX MEPEBO30K.

13, CpaBHenue 3(QEKTHBHOCTH anrOpUTMOB TeOpud rpadoB IOHCKa
KpaT4aHIIero myTH Ha CXeMe METPOIOJIUTEeHA.

14, Monenuposanue moBenenuss BC B paiione npuszemiieHuss B AO
«Mexnaynaponnslit asponopt LllepeMeTseBo.

15. IIpumeHeHHe HEKOTOPBIX YHCIIEHHBIX METOOB MHTETPUPOBAHUS CHCTEM
OOBIKHOBEHHBIX TH(hepeHIHATLHEIX YPaBHEHHH TS HCCITeJOBAHKS nosenenus BC.

16. Hccnenosanue typbynenTHocTn npu nocaake BC B paioHe aspomnoprTa.

TpeGoBanus K BBIMYCKHBIM KBaTH(HUKALHOHHBIM paboTaM U TOpAOKY HX
BBIIIOJIHEHH S IIPHBE/ICHBI B CJIECAYIOINX JOKYMEHTAX:
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«ITonoxeHune 0 rocy1apCTBEHHON! HTOrOBON ATTECTAllHH MO 06Pa30BaTENBHBIM
nporpamMmam BBICHIEro 00pa3oBaHWs — HporpaMmaM GaxkanaBpuara, IIporpaMMaM
CICLHHAIUTETa M NPOrpaMMaM MarucTparypel B PDeIepalbHOM TOCYyIapCTBEHHOM
Olo/keTHOM 06pa3oBaTebHOM YUPeXAEHHH BBICIIEro o06pasoBanus «CaHKT-
[letepGyprekuil rocynapcTBeHHBIN YHHBEPCUTET MPAXKIAHCKON aBHALIMEY.

«PexomeHnauuu 1o O(QOPMICHHIO BBITYCKHOH KBalH(MHKAMOHHOMN paboTsI
Oaxanaspuara (6akamaBpckoit pabotsi)» — Cankt-ITerepOyprexuii rocy1apCTBEHHBIH
YHUBEPCHUTET IpakaHcKoi aBuanmu, 2013 r. — 16 c.

5.2.3 Iloka3aTeJn M KPHTEPHH ONEHHBAHMSl Pe3yJbTATOB BBINMYCKHO
KBAJIH(PHKANHOHHOIH paboThl, a TAK)KE Kbl OLleHHBAHUS

PesynbraTel  BBIMyCKHOH — KBanM(UKAalMOHHOH  paboOTHI  OMpemenstoTes
OLIEHKaMH: «OTIIHYHOY, «XOpOLIOY, «YZOBJIETBOPHUTEIILHOY,
«HEYNOBJIETBOPUTENBHO». OLEHKH «OTIHYHO», «XOPOLIOY», «YIOBIETBOPHTEIHHO
O3HAYaoT YCIHEUIHYIO 3alIUTY BbIIYCKHOH KBaTM(DUKAHOHHON paboThI.

OueHka 3a BbIIyCKHYIO KBaTH(UKALMOHHYIO paboTy BEIHOCHTCS B Pe3yibTaTe
FOJIOCOBAHUS HYJIEHOB TOCYAAapCTBEHHOM JK3aMEHAIIMOHHOH KOMHCCHH TMOCIe
00s13aTeNLHOrO 00CYXIEHNS IPH OTCYTCTBUM CTY/AEHTOB. IIpH BbIBEIEHHH OIEHKH
['OK npuHHMaeT BO BHUMaHUE CleNyIONIMe T0Ka3aTelH:

1) conepxanue NpenCTaBIEHHON K 3alllMTe BHITYCKHOH KBAaTH(DUKALHOHHOM
paboThl COOTBETCTBYET 3asBlIeHHON Teme BKP;

2) odopmieHHE TNPENCTABICHHON BbIYCKHON KBanH(DUKALHMOHHON paGoOTHI
COOTBETCTBYET IpaBuiaM oopmiierus BKP;

3) mokmaj cTyneHTa O MPOJEIaHHOH paboTe, €ro yMeHHe KpPaTKO H 4eTKO
H3JI0KHMTh €€ OCHOBHBIE M0JI0KEHM S, YPOBEHbB BIIaJICHHUS MaTEPHAIIOM;

4) OTBeTBI ~ CTyHEHTa  Ha  BONpPOCHl  YIEHOB  TOCYNapPCTBEHHOI
5K3aMEHalHOHHON KOMHCCHH I10 TEME BBITYCKHOH KBaTH(pUKAUMOHHON paboThI;

5) coxmepaHue TMpe3eHTAUMH M JPYrHX [PEJICTaBIEHHBIX CTYIEHTOM
JIEMOHCTPALlMOHHBIX MaTEPHAJIOB.

Pe3ynbTaTel BBITYCKHOH KBaIM(OHUKALHOHHON paboThl ONpeIeAoTCs OLeHKaMH
«OTJIMYHO», «XOPOLIOY», «YIOBJIIETBOPUTEILHO», «HEYIOBIETBOPHTENLHO». OEHKH
«OTIIMYHO», «XOPOLIO», «YNOBJIETBOPUTENLHO» O3HAYAIOT YCHEUIHYK) 3alIHuTy
BBINYCKHOH KBaTH(QUKALMOHHONW paboThl.

Kpurepun oleHKH ypoBHS COPMHPOBAHHOCTH KOMIIETEHIIHIA:

COTITUYHOY
— oOy4arouuiics 060CHOBBIBAET BEIOOP TEMBI H apryMEHTHPYET NPeIOKEHHU,

onucaHnbsle B BKP;
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— y4eOHBIH Martepuan o 00pa3oBaTenbHOM IporpaMMe OCBO€H B IIOJIHOM
obbeme, oOydwaromuiics MoxerT JIOTHYHO, TpaMOTHO M [IOC/IEAOBATEbHO €ero
H3J1araTh;

— M0 TeMe BbLIMYCKHOH KBaJH(pUKALMOHHONW paGoThI O0y4Jaromuiicss u3yqmn
JHTEPaTypy, CBOOOAHO NPHUMEHSET H3y4eHHBIH MaTepual B IPaKTHYECKOMH
JEATENBHOCTH;

— obyuarouuiics cBO60IHO BIangeer poecCHOHAaIBHOI TEePMHHOIIOTHEH;

— COHep)XaHHe JoKnaga obydvaromerocs, a Tak ke rpadbuyeckuit
(IIpe3eHTaOHHBIN) MaTepHal IIOTHOCTHIO COOTBETCTBYET BbIOpaHHO# TeMe BKP;

— B BKP npocnexwusaercs cBsise Mesxny uensmu u 3aJja4aMu, MOCTaBJIEHHBIMH
B BKP u pesynsratamu paGorsr (uccnenosanus);

— OOy4alolMHCA apryMeHTHpYeT IpeiCTaBiIeHHbIE BBIBOJbI 1O paboTe Haj
BKP;

— COOIIFO/IeHH! Bce TpeOOBaHUS K odopmienuto BKP;

— MaTepHall I0K/ajia H3I0XKEH SCHO M apryMeHTHPOBAHO;

— o0y4aroumiics puaepKUBAETCS pernamMenTa NIPH U3JI0XKEHUH OKJIa/a;

— 00y4aroImuMCes aHbl YETKHE OTBEThI HA IOCTABJIEHHEIE BOIIPOCHI YWIEHAMH
FOCyNapCTBEHHOH 3K3aMeHAIIHOHHOH KOMHCCHH.

«XOPOLIO»

— o0yyaromuiics HeyBepeHHO 0GOCHOBBIBAET BBIOOp TeMBI W IIpemIOXKeHus,

onucaHHble B BKP;

— y4eOHbI MaTepHan 1o o6pa3oBaTenbHOI [IporpaMMe OCBO€H B IIOJIHOM
oObeMe, 06ydaloMUiiCs MOKET TOMYCKATh HETOYHOCTH B €ro U3JI0KEHHH;

— 00ywyaromuiics BaeeT OCHOBHO NpOQECCHOHANBHON TEPMHHOIOIHE;

— COICp)KaHMe JoKinana ofydvawmouierocs, a Tak ke rpaduveckuit
(TIpe3eHTalNOHHbIN) MaTepHal He MOJHOCTIO COOTBETCTBYET BhIOpaHHOi Teme BKP;

— B BKP npocnexusaercs cBs3e Mexay nesismu u 3a1a4aMH, 10CTaBJIEHHBIMH
B BKP u pesynbraramu pabotsr (uccnenoBanus);

— 00y4arOLIMiCA apryMeHTHDPYeT MNpeCTaBlIeHHbIE BBIBOAbI 11O pabote Hajx
BKP;

— JONyLIEHBI OKOKY B oopmiaennn conepxanns BKP u noknana;

— obyuaroluuiics crabo u3naraeT MaTepuan foKnana;

— o0y4arolmuiics cobII0aeT pernamMenT pH H3N0KEeHHHU JOKJaaa;

— o0yd4aromuiics jan He YeTKHE OTBETHI HA TOCTABJIEHHBIE BOIIPOCHI WIEHAMH
FOCYNapCTBEHHOH 5K3aMEHALHOHHOH KOMHCCHH, HO He OBLIO JOMyLIEHO
CYILIECTBEHHBIX OUIHOOK.

«yJIOBJIETBOPUTELHO»
— oOy9arommiics cnabo 060CHOBBIBaeT BHIOOD TeMBI M IpeIOXKeHws,

onucanHble B BKP;
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— oOyvarommiics cmaGo OcBOMI y4eGHBIH MaTepuan 10 o00pa3oBaTelbHOI
pOrpaMMe U J0ITyCKaeT HETOYHOCTH B €TI0 H3I0XKEHHUH,

— MO TEME BBIMYCKHOH KBalH()UKAUHOHHOH paboThl o6ydarommiics H3YYHII
TATEPATypy, HO HE MOXET B IOJHOH Mepe NPHMEHATh H3yYeHHbIit Marepuanl B
IIPAKTHUYECKOH NeATENbHOCTH;

— 0oOyuaromuiics mIoxo BaajeeT NPO(pECCHOHANBHOM TepPMHHOIIOTHEI!;

— B CONCpXAHMM JIOKNIaJa, a TaK e B rpaduuecKkoM (mpe3eHTaHOHHOM)
MaTepuaie 00y4aroluiics 10nycKkaeT HECOOTBETCTBHS comepxanuto BKP;

— 00yyaromuMcs He JaHbl OTBETHI HA MOCTAB/ICHHbIE BOIIPOCHI YJIEHAMH

rOCy1apCTBEHHOM 3K3aME€HAaIlHOHHOH KOMHCCHH,
= o6yqa}0u1m71051 OTCTYIIAaeT OT periaMeHTa IIPH H3JI0XKEHUH HOoKIaaa.

«HEYJIOBJIETBOPUTEILHO»

— oOydarolmiics He MOXeT 0GOCHOBBIBATH BbIOOp TEMBI W NpeaIOXKeHHS,
onucaHHble B BKP;

— olOyvalommuiics He OCBOHII y4eOHBIH Matepuan 1o 00pa3oBaTeNnLHOM
[IporpammMe;

— oOyuaromuiics He BIafieeT OCHOBHOM npodeccHoHanbHON TePMHHOJIOTHEI;

— COICpXaHHWe  JoKjaga oOydqaromerocs, a TaKk xe rpaduyeckuii
(Mpe3eHTalHOHHBIN ) MaTepHa He COOTBETCTBYET BeIOpaHHOM Teme BKP;

— B BKP Her cBssu MEXIY LEIAMH M 3aJadyaMu, MOCTaBlIeHHBIMH B BKP u
pesynbTaTaMu paboThl (HCCIeI0BaHMUS);

— He cobIoIeHbl TpeGOBaHUs K 0)OPMICHHIO BBINTYCKHON KBalU(DHUKAILIMOHHOMH

padoTEhI;

— oOyuarouitcs He MOXKeT CHOPMYIIHPOBATH BBHIBOIBI 10 BKP;

— 00yyvaroIuiics He IpeaCcTaBUIl BEIBObI IO pabote Hang BKP;

— JOMyHIeHb! OlIMOKH B opopMiIeHun conepxanus BKP u NI0KNaa;

— 00y4arowwuiics He H3JIaraeT MaTepua JOKIaja;

— oOyqaromuiics He COOMIONAET PErIaMeHT IIPH H3T0KEHHH JOKJ1aa;

— oOy4aroluiics He Jal OTBETHI HA IOCTABJICHHBIE BOIIPOCHI YJIEHAMHU
TOCYNapCTBEHHOH 5K3aMEHALHOHHOH KOMHCCHH, HO He GBLIO TOMyLIeHO
CYILIECTBEHHBIX OIIHOOK.

B kadectBe MeTomMYecKMX MaTepHAIOB, ONpeNeNsIOUX  MPOLeaypy
OLCHUBAHUA Pe3yNIbTaTOB OCBOCHHMs 00pa30BaTEIBHON MPOrpPaMMEI, HCIIONIb3yeTCs
JIOKalbHBIA ~ HOpPMaTHBHBIMN akT ®IBOY  BO «Cankr-IlerepOyprekuii
TOCYNapCTBEHHbIH YHHBEPCUTET IpaXKAaHCKO# aBuanum» (OIBOY BO CII6LY 'A)
«IlonoxxeHHe O roCynapcTBEHHOH MTOTOBON AaTTECTAlHH IO 00pazoBaTebHEIM
lporpaMMam  BBICIIEr0 00pa3oBaHus — NporpamMmam 6akalaBpHara, porpamMmam
CHCLHMATMTETa U NpOrpaMMaM MarucTpatypbl B denepaibHOM rocynapCTBEHHOM
OIOUKETHOM  00pa3’0BATENBHOM YUPEXKAEHHH BBICLIErO obpasoBanus «CaHKT-
IetepOypreknii rocynapcTBeH bl yHHBEPCHTET IPaXkIAHCKOMN ABHALIMMY,
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6 Y4eOHO-MeTOqHYECKOE H HH(popMaLnHoOHHOE obecneuenue
rocy1apcTBeHHOH HTOroBOM aTTecTalHu

a) OCHOBHasl JIHTEpaTypa:

I Bupr, H. Anroputmbl u cTpykTypbl aanubix. Hoas Bepcus AJs
Obepona [DrnekTpoHHbIit pecypc]: yue6Hoe mocobue / H. Bupr. — DnexTpoH. naH.
— Mocksa: JIMK TIlpecc, 2010. — 272 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/1261 — 3aru. ¢ sxpana.

2 Ecunos, b.A. MeToas! Mccile10Banus onepaunii [OnexTpoHHEIN pecypc]:
y4ebHoe nocobue / B.A. Ecunos. — DiekTpoH. naH. — Cankr-Ilerepbypr: Jlans,
2013. — 304 c. — Pexxum nocrtyna: https://e.lanbook.com/book/68467 — 3ar. ¢
JKpaHa.

3 Tysosckuid, A. @. IlpoekTHpoBanHe H pa3paGorka web-npunoxennii :
y4eb. mocobue s akanemuyeckoro 6akamapuara / A. . TyzoBckuit. — M. :
Msnarenscrso IOpaiit, 2017. — 218 ¢. — (Cepus : YHuBepcurtetsl Poccun). —
ISBN 978-5-534-00515-8. — Pexxum JoCTyna : www.biblio-
online.ru/book/198FC98A-BE39-4A85-B831-B6DCB3BBEE(3.

4 IlporpammupoBanue Ha s3bike C++ B cpexe Qt Creator [OneKkTpoHHBII
pecypc] : yuebHoe nocobue / E.P. Anekcees [u gp.]. — OneKTpoH. gaH. — Mocksa :
, 2016. — 715 ¢. — Pexwum noctyna: https://e.lanbook.com/book/100414. — 3aru. ¢
3KpaHa.

5 bepecnapckuit 3. H., BoluncaurenbHass mateMaTuka: Yue6. 10cob. ine:|
By30B. Pexom. YMO [Tekcr]. Y. 3: IlpuGnmkeHHOe perueHue HUHTETpaIbHBIX
ypaBHenuit / 3. H. bepecnaBckuii, SI. M. Jlamuurep, B. JI. Ilasnos. - CII6.:
[Tourexuuka, 2017. - 134c. - ISBN 978-5-7325-1117-8. KonuuectBo SK3EMILISIPOB:
210.

6 beccmepTriii, M. A. CHcTeMBI HCKYCCTBEHHOI0 HHTE/LIEKTA: yue0.

mocobue 11 akazeMuueckoro Gakamaspuata / W. A. beccmeprtHblit. — 2-e w3,
ucnp. u pon. — M.: Usnarensctso IOpaiit, 2017. — 130 ¢. — (Cepus: bakanasp.
Akanemuveckuii kypc). — ISBN 978-5-534-02747-1. — Pexum J0CTyna

www.biblio-online.ru/book/B067680F-DFED-4986-8ECC-47653C6DDFSE.

7 JlobanoB, A. WM. MaTemaTH4YecKoe MoOJeJIHPOBAHHE HeJTHHEHHbIX
npoueccoB: y4eOHHK U1 akageMHuyeckoro Gakanaspuara / A. W. Jlo6auos, U. B.
ITerpos. — M.: Usnarenscto IOpaiit, 2017. — 255 c. — (Cepus: Bakanasp.
Axanemuuyeckuif  kypc). — ISBN 978-5-9916-8897-0. — Pexum nocTyna:
www.biblio-online.ru/book/C75A8F37-0242-4A58-A5DA-168CAE6E9DAF.

0) IomoMHUTENbHAS JINTEPATYpa:
8 TIlamuii, WU. A. JluHeiiHoe mnporpammupoBaHMe: yue6. mocoGue s

akanemudeckoro Oakanaspuara/ M. A. Tlanmit. — 2-e uan., mcnp. u gom. — M.:
Wzparenscro FOpaiit, 2017. — 175 ¢. — (Cepus: BakanaBp. AkazeMuueckuii
Kypc). — ISBN 978-5-534-04716-5. — Pexum poctyma: www.biblio-

online.ru/book/6155555B-41EA-4829-B259-FA0162D38855 — 3aru. ¢ akpana.
9 IOnosuy, B.M. MaremMaTHYecKHe MOIeJH €CTECTBEHHBIX HAYK

[Onextponnsit pecypc] : yyebHoe mocobue / B.M. FOnosuu. — DnekTpoH. naH. —
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Cankr-Ilerepbypr : Jlaws, 2011. — 336 ¢ — Pexxum  nmocryma:
https://e.lanbook.com/book/689 . — 3aru. ¢ JKpaHa.

10 Cuacrembr nogaepxku npuusiTus PEIeHHH: y4eOHHMK H TPaKTHKYM MIJIA
OakanaBpuara u maructpatyps! / B. I'. Xamuu [ np.]; mox pen. B. I'. Xanuna, I'. B.
YepHoBoit. — M.: M3narenscTso IOpaiit, 2017. — 494 ¢. — (Cepus : Bakanasp u
Marucrtp. Akagemudeckuit kypc). — ISBN 978-5-534-01419-8. — PexxuMm nocryma:
www.biblio-on]ine.ru/book/SD604E99-FCOE-4483-9F5E—54AAD6BS9852.

B) IEpeYeHb pPecypcoB HH()OPMaMOHHO-TeJIeKOMMYHHKALAOHHOH  CeTH

«MHTepHeTY:

11 BitDegree [DnexkTpoHHbIi pecypc] = Pexxum JOCTyna:
https://www.bitdegree.org/learn/, cBo601HbIif (mara obpamenus: 15.08.2017).

12 Code Academy [DnexTpoHHBI pecypc]. - Pexum  gmoctyma:

https://www.codecademy.com/, cBo6omHbIit (nara obpamenus: 15.08.2017).

13 Enunoe okHo gocTyna k 0Gpa3oBaTeqbHbIM pecypcam [DieKTpOHHBIH
pecypc]. — Pexum nocryma: http:/window.edu.ru, cBo60IHBI} (maTa oOpareHus:
15.08.2017).

r)  T§porpaMMHoe  obecreyeHHe (MUeH3HOHHOe),  6a3bkl  JaHHBIX,
HH(OPMaIHOHHO-CIIPAaBOYHbIE H TOHCKOBBIE CHCTEMBI:

14 Qt [nporpammuoe oGecneuenne]. — Pexum nocryna: https://www.qt.io/,
cBOOOAHBIN (narta obpaienus: 15.08.2017).

15 Visual Studio Community [nporpammuoe obecrievenne]. — Pexum
OOCTyTIA: https://visualstudio.microsoft.com/ru/vs/community/, CBOOOMHBIA (nara
obpamenus: 15.08.2017).

¥ MaTepnaabHoO-TeXHHYECKOE obecneyenne rocyJapcrBeHHOM
HTOrOBOH aTTeCTALIHH

Jl1  TpoBeleHMs rOCYJapCTBEHHOTO 9K3aMeHa M 3alllUThI BEIITYCKHOH
KBaJIM(DUKAMOHHONH paboThl BBIAENSETCA aynuropus kadenper Ne8 (800,801),
NIePEHOCHOH IIPOEKTOP.
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ITporpamma FOCYNapCTBEHHOH  HMTOTOBOM  aTTECTALMM  COCTABJICHA B
COOTBETCTBHU ¢ TpeboBanusmu OI'OC BO mo HarnpaBJieHHIO noarotosku 01.03.04
«IIpuknagHas Mmatematukay.

Ilporpamma paccmotpena wu YTBEPXK/IeHa Ha 3acelaHuu Kadeapsl Nel6
IpuknanHoit MaTemaruku

S

« 28 » 9@,,(,&575&9\ 2014 ropna, npotokon Ne 4
1

Pazpaboryuku:

K.T.H., JIOLIEHT (z f - anuurep SI.M.

(yuenas cmenens, yye e 38amie, %quumm paspabomuukos)
A.}.-M.H., npodeccop /;/7 bepecnascknii D.H.

e
(vuenas cmenen oe 3 @e, ham Mqumar paspabomuuxog)
3asenyrowmit kadenpoit Ne 8 Hp?g.% MaTeMa HpOpMaTHKH
K.T.H., TOLIEHT Janunrep S1.M.

(vuenas cmenens, yuenoe 38anue, Pamunua u upuyuans: sasedyioujezo kaghedpoir)

[Iporpamma cornacopana:

PyxoBomurens OITOIT

ek Hamuarep .M.

K.T.H., JOILIEHT b
36anve, amunus u uuyuans: pykosodumens OJ1 o

(vuenas cmenens, yue

ITporpamma paccmotpena u of a 3acelaHuH Y4eOHO-MEeTOHYECKOro
coBeta  YHuBepcureTa « A1 » Iuba S 2015  rona,
npoTtokos Ne 1), 5 i

C H3MEHEHWSIMH WU [ONOJHEHHSMH OT «30» abuy ¢ta 2017 ropa,
npotokon Ne /) (B cooTBeTcTBHH C Ilpukaszom ot 5 anpens2017 r. Ne 301 «O6
yTBepxaeHuu Ilopsaxa opranuzaumu u OCYLIECTBIICHHA 00pa3oBaTeIbHOI
ACATENEHOCTH 10 00pa30BaTeNbHBIM MPOIPaMMaM  BbICILELO obpa3oBanus —
lporpaMmaM  GakanaBpHaTa,  Oporpammam CHeUHANUTETa,  MPOrpaMMam
MarucTpaTypsi»).

25



