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1 Lean u 3a1a4u rocyaapcTBeHHOI HTOTOBOI aTTecTauuu

Lenbto rocymapcTBeHHOH MTOroBOi aTTecTamuy  sBisieTCs oInpenesneHue
COOTBETCTBHS pe3yNbTaToB OCBOEHHS 00y4aroUMHCs OCHOBHOM
MpodeccHoHanbHOM 06pa3oBaTenbHON IPOrpamMmbl COOTBETCTBYIOLIUM TpeOOBaHUAM
(benmepanbHOro  rocynapcTBEHHOro  06pa3OBATENBHOIO CTaHgapTa  BBICIIETO
00pa3oBaHus IO HampableHnio moarotosku 01.03.04 «lIpuknanHas maTemaruka
(ypoBeHb Gakanaspuara).

Buns! npodeccuonanshoii nestessHocTH, K KOTOPBIM TOTOBSITCS BBIMYCKHHUKH,
OCBOMBIINE NIPOrpaMMy OakanaBpuara:

— Hay4HO-HCCIIe0BaTe/IbCKas.

3anayamu rocy1apcTBEHHOM HTOrOBOMN aTTECTALHH SBISIOTCS:

I IlpoBepka pesy;npTaToB OCBOEHHS 06pa30BaTeNbHOI pOrpaMMbl — YpPOBHs
C(hOPMHPOBAHHOCTH KOMIETEHI[HIA BBIITYCKHHUKOB, YCTAHOBJIEHHBIX (helepanbHbiM
FOCYNApCTBEHHBIM 00Pa30BaTeNbHBIM CTAHAAPTOM MO HAIPABIEHHIO MOITOTOBKH
01.03.04 «[lpuknanHas MaTemaTHKay» (ypoBeHb  OakanaBpuara), npoGHIIO
«MarematHyeckoe M NporpaMMHOe OGecreueHHe CHCTeM VIIPaBJICHUSA», YTB.
IIpukazom MunoGpuayku Poccun ot 12.03.2015 Ne 208:

OOLLEKyIBTYpPHBIX KoMneTenuit (OK):

— CIOCOOHOCTBIO  HCIIOJIL30BATH  OCHOBbBI bunocopckux  3HaHMH s
(GopMupoOBaHKT MUPOBO33pEHYECKOI TOUIIHH (OK-1);

— CIIOCOOHOCTBIO  aHANM3MPOBATh OCHOBHBIE 3TAambl M 3aKOHOME@PHOCTH
HCTOPHYECKOro pasBUTHsA 00LIECTBA A1 (OPMUPOBAHHA TPaXKIAHCKON MO3HIHH
(OK-2);

— CIOCOBHOCTBIO HCIO/Ib30BaTh OCHOBBI IKOHOMHYECKHMX 3HAHUH B Pa3IMYHBIX
cthepax nestensuoctu (OK-3);

— CNOCOOHOCTBIO HCIO/IB30BATH OCHOBBI NIPABOBBIX 3HAHHI B Pa3IUYHbIX
chepax geatensroctn (OK-4);

— CMOCOOHOCTBIO K KOMMYHHKAIMM B YCTHOH M IMHChMEHHOI dopmax Ha
PYCCKOM W MHOCTDAaHHOM s3bIKaX IJIs pelleHHs 3a7ad  MeXJIMYHOCTHOTO M
MEXKKYJIbTYpPHOT0 B3aumojeiictBus (OK-5);

— CNOCOOHOCTBIO  paGoTaTh B KOJUIEKTHBE, TOJICPAHTHO  BOCIIPHHHMas
COUHANILHBIC, STHUHYECKHE, KOH(DECCHOHANBHBIE H KyNbTyPHbIE PA3IHYHS (OK-6);

— CNOCOOHOCTBIO K CaMOOPraHU3alMK | caMo0Opa3oBaHHIo (OK-7);

— CNOCOOHOCTBIO HMCIIONB30BATh METOIB H CpEeACTBA (usnyeckoit KynbTyphl
11 00eCreyeH s MOJHOLEHHON COUMATbHON W NpohECCHOHANBEHON NeATeNbHOCTH
(OK-8);

— CIIOCOOHOCTBIO HCIOMB30BATh IIPHEMbI MEPBOi OMOLIH, METOIbI 3ALHTE B
YCITOBHSAX Upe3BblYaiiHbIX cuTyauuii (OK-9);

o01enpodeccHoHanbHBIX KOMIETEHIIH (OIIK):

— TOTOBHOCTBIO K CaMOCTOSITENBHOM padote (OITK-1);



— CIOCOOHOCTBIO HCIONB30BATH COBPEMEHHBIE MAaTeMaTHUYeCKUe METOIbl U
COBPEMEHHbIE MNpHKJIAAHble NMPOrpaMMHBIE CPEICTBA M OCBaMBATh COBPEMEHHEIE
TexHosoruu nporpammuposanus (OITK-2);

PO EeCCHOHATBLHBIX KOMIETEH LN i (I1K):

— CIIOCOOHOCTBIO  BBISBHUTH CCTCCTBEHHOHAYYHYIO  CYIIHOCTH  IpoOie,
BOSHHUKAOIMX B X0Ae  MNPO(ECCHOHATBHOM  JEATENBHOCTH, T[OTOBHOCTBIO
UCTIONIb30BATh /I UX PELIEHHS COOTBETCTBYIOLIM €CTECTBEHHOHAYUHBbIi anmapar
(IIK-9);

— TOTOBHOCTRIO  NMPHUMEHATH ~ MaTeMAaTH4eCKMH anmapar [od — pelueHus
MOCTABJICHHBIX 3a/1a4, CIOCOOHOCTBIO NPUMEHHTH COOTBETCTBYIOLLYIO MpPOLECCY
MaTeMaTHYeCKyl0 MOIeNlb W NpPOBEPUTh €€ aneKBaTHOCT, MPOBECTH aHaJIU3
PE3YJIbTAaTOB MOLEIMPOBAHHUSA, MPUHATH peUIeHHE HA OCHOBE MOJTYYEHHBIX
pesynbsraros (I[1K-10);

— TOTOBHOCTBIO NPHMEHSTE 3HAHHUA U HABBIKK YNpaBiieHus uHpopmanuei (ITK-
11);

— CIOCOOHOCTBEO CAaMOCTOSATENBHO H3YYaTh HOBbIE pasjensl pyHIaMeHTaIbHbIX
Hayk (ITK-12).

2 IpunsiTHe pelueHHs Mo pesyibTaTam FOCY1apCTBEHHOH MTOTrOBOI arrecTauuu
O TIPHCBOCHMH KBanU(WKaUMK (YKA3aHHOH B TepeyHe CHeNMANbHOCTEH u
HaNpaB/IeHHH MOArOTOBKM BBICIIEr0 06pa3oBaHuA, yTBepxIaeMoM MuHoOpHayKku
Poccun) 1 Bbinaue qoxymeHTa o BhICIIeM 00pa3soBaHKH: IHILIOMA GakaiaBpa.

2 ®opma rocyaapcTBeHHOH HTOrOBOI aTTecTaLHHU

['ocynapctBennas wutoroas arrtecranus BBIITYCKHUKOB II0 HaIpaB/eHHUIO
nmoarotoBkd  01.03.04 «IlpuknamHas MaTeMaTHKay (ypoBeHb OakanaBpuara),
npopumo «Marematnueckoe u MPOrpaMMHOe OOEeCIeUeHHe CHCTEM YIpaBIICHHUS»
MPOBOIUTCS B popMme:

| rocynapcrBennoro sx3amena;

2 3LUKMTBI BBITYCKHOM KBATHDHKALMOHHOI] padoTHI.

3 MecTo rocyaapcTBeHHOI HTOroOBOH ATTECTALMH B crpykrype OITOITI BO

l'ocynapcteennass utorosas arrtectanmms B ctpyktype OIIOII BO no
HalpablieHuto  moarotoBkd  01.03.04  «Ilpuknagnas mMaTeMmaTHKay (ypoBeHb
Oakanaspuara), npodumno «Maremaruueckoe u porpamMMHoOe oOecreyeHne CHCTeM
YUPABJICHUA) OTHOCHTCA K biioky 3. «"ocynapcTBeHHas HTOTOBas aTTeCTaLIHSY,

locynapcTBernas wuTorosas arrecrarus OasmpyeTcss Kak Ha pesysisrarax
o0ydenuss Bcex amcumruine OITOIT BO mno HampaBleHu noarotoBku 01.03.04
«IIpuknanHas Marematuka» (ypoBeHb OakanaBpuara), mpodumo «MaremaTHyeckoe
U TpOrpamMMHOe oOecrieYeHHe CHCTEM YMpaBIeHHN», OCHOBHBIMH U3 KOTOpBIX
SIBJISIFOTCSH «BrranciaurensHas MaTeMaTHKa», «Henuuelinple MOIETHY,
«MHTennekTyanbHble cHCTeMbIn,« Mccienosanue onepauuin», «/lomonHurensHple
IaBbl anredpel M aHATUTHYECKOMH reomeTpun», «llporpammuposanue B cetu
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Internet», «CoBpemeHHBIE CcHCTeMbI MPOrpaMMHUpPOBAaHHs» a TakKXkKe pesy/bTaTax
IPOXOXKACHUS NPENAMITTIOMHOM MPaKTUKH.
['ocynapcTBennas utorosas aTrecranus NPOBOAMTCSA B & ceMecTpe.

4 Oowman TPYAOEMKOCTL H  NPOJAOKHTEIbHOCTD rocyaiapcTBeHHOMH
HTOIrOBOH aTTeCTAlHH

ObLias Tpyn0eMKOCTh rocyIapcTBEHHONH HTOrOBOI aTTeCTalMHu COCTaBJjsgeT 9
3a4eTHBIX enuHHL, 324 yaca. [lpomomkuTenbHOCTS rOCYy1apCTBEHHON HTOro0BOMH
arrecTtaluu 6 Hexesb.

5 DoHA OUEHOYHBIX CPeaACTB 1S NPOBEACHHS TroCyIapcTBeHHO
HTOroBOM aTTeCcTallHHU

5.1 DOHI OUEHOYHBIX CPEICTB IS MPOBeJeHUS roCy1apcTBEHHOI0
IK3aMeHa

5.1.1 CdopmupoBanHoCTh KOMNETEHIHI BbINYCKHHKA

['ocynapcteennslit  sk3amen Hanpasien Ha OLIEHKY C(OPMHPOBAHHOCTH
CJIEAYIOLIMX KOMIIETEHIIMH BBIMYCKHUKA:

Ilepeyens u kon HaumenoBanue nucuunmun |
KOMITETEHIIH I

CnocoGHocTh BBISIBUTH
€CTECTBEHHOHAYUHYIO
CYLIHOCTB npobiem,

Beruncnurensnas maTemaruka
BO3HUKAKOLIHUX B xone %

" Henunelinble Mmonenu

podeccHoHanbHOM y

Hccnenopanue onepanuit
ACATE/IbHOCTH, T'OTOBHOCTBIO

JlomonHuTeNbHBIe MIaBhl anredpsl 1
HCIIOJb30BaTh IS 14

. | AHATHTHYECKOH reoMeTpuH
PELIEHHsT COOTBETCTBYIOIIUMN

€CTECTBEHHOHAYYHBIH
annapart (I1K-9)

["'oToBHOCTE NIPUMEHSATh

MaTeMaTHYeCKUH anmapar 1Is

pelenus MMOCTaBJIEHHBIX

3a1ay, CIIOCOOHOCTE | Beruncinurensnas matemartika
IPUMEHUTD Henunelinsle momenu

COOTBETCTBYIOLLYIO Tpoueccy | MIHTeekTyanbHble cHCTEMBI
MAaTEMaTHUCCKYI0 MOZeb U | [lomONHUTENbHBIE [TIaBhl anre6ph! U
POBEPHTE €€ ANEKBATHOCTD, | AHAJTUTHYECKON reOMEeTPHH
IIPOBECTH aHaJu3
PE3yJIbTAaTOB MOJCTHPOBAHUS,
NPUHSATH pELIeHHe HAa OCHOBE




Ilepeyens u kon HanmeHoBaHMe THCUMIUIHH
KOMITETEHLIH I
MOJIy4YEHHBIX pe3yJIbTaToOB
(IIK-10)
["'oToBHOCTEIO NPUMEHATH | HTennexTyanbHble CHCTEMBI
3HaHWS U HaBbIKK ynpaBieHnus | [IporpammupoBanue B cetu Internet
uHdopmanueii (IK-11) CoBpeMeHHbIe CHCTEMBI IPOrPAMMHPOBAHUS
CnocoGHOCTD
CaMOCTOSITeJIbHO M3y4aTh
HOBBIE pasaenel | BeryucnuTensHas MaTeMaTHKa
(GyHIaMeHTalBHBIX Hayk
(I1K-12)

5.1.2  Coaep:xanue rocy1apcTBeHHOro K3aMeHa

['ocynapcTBeHHbIH  3K3aMeH MPOBOAMTC 10 CHEAYIOUIMM  AUCHHTLTHHAM
00pa3oBaTenbHON  [pOrpaMMbl,  pPe3ysIbTaThl  OCBOCHHS KOTOPBIX  HMEIOT
ONpPEACIIAIOLIEE 3HAYCHHE VTSI TPO(ECCHOHATBHON IeATEIbHOCTH BBITYCKHUKOB!

I BeluncnurensHas MaTeMaTHKA.
Henuneiinbie moaenu.
HuTemiekTyansHble cHCTEMBI.
HMccnenosanue onepanmii.
JlomonHuTenbHBIE IIaBbI anreGphbl 1 aHATHTHYECKOI reOMEeTpPUH.
6 Ilporpammuposanue B CeTH Internet / CoBpeMeHHBIE ~ CHCTEMBI
MPOTrpaMMHpPOBaHHS.
Io kaxno# NHCUMIIINHE pacKpBIBAETCA TeMATHKA ¢ yKa3aHMeM JMJaKTHYeCKHX

(LT SN VS I S

CIAHHHL 1 TPOBEPSEMBIX KOMIETEHUHH B COOTBETCTBHH C BOMPOCAMH, BEIHOCHMBIMH
Ha rocy1apCTBEHHBIN 3K3aMeH.

HAucyunnuna 1. BBIYUC/THTEIBHAA MATEMATHKA

Tema 1. IlpubamkeHnble  MeToAbl  pemwleHHS  O0OLIKHOBEHHBIX
AuppepeHIHANBHBIX YPABHEHHH H HX CHCTEM

[lpubnnkenHple aHaMUTHUECKHE MeTOAbl. MeTo] CTermeHHbIX psnoB (MeTon
MOC/IE10BATEIBHOTO auddepenunposanus). Meton MOCJIE10BATEIbHBIX
npubmkenui (Meton IMnkapa). Metox Diinepa. Monudukauun merona Ditnepa.
Merton Pyure — Kyrra.

[1posepsembie komnerenuuu: [TK-9, ITK-10, ITK-12.

Tema 2. Illpubamienubie MeToabl peleHHs KpaeBbIX 3aJa4y A
OOBIKHOBEHHBIX AH((epeHUHATLHBIX YPABHEHHI

[IpuOnuikeHHble  YHCTEHHBlE METOXbl peIeHMsl KpaeBbIX 3agay s
OOBIKHOBEHHBIX I hepeHIHanbHbIX YPaBHEHHIA. Meton PEqYKLHUH.
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Ipubnnsxenusle anatuTHyeckne MeToasl. MeTox KOJIJTOKalMid. MeToa HauMeHbIIuX
KBaaparoB. Meton Puria.

IIposepsembie komnerennuu: ITK-9, TTK-10, TTIK-12.
Tema 3. [IpubnukeHHbIE METONBI peLIeHHs HHTErpajibHbIX yPaBHeHHH

OcHOBHbBIE BHIABI JTMHEHHBIX MHTErpalbHbIX ypaBHeHMH. CBsi3b Mexay
AUQGhEpPeHUHATBHBIME  YDABHEHUSIMM M ypaBHEHHSMHU BonsTeppa. Merton
[ocIe1oBaTebHBIX PHOMIDKEHHH. MeTon 3aMeHbl Sapa Ha BRIpOKIeHHOEe. Meros
Komokanuii. MeToan HauMeHbIIKHX KBaJpaToB.

[IpoBepsieMble KOMMIETEHIMU: [1K-9, [TIK-10, [TK-12.

Tema 4. TIpuGamkennsie meToabI pelleHHs] KpaeBbIX 3ajay A4
AHG depenHANTBHBIX YPaBHEHHIT ¢ YACTHBIMH NPOU3BOAHLIMH

Knaccuduxauuns mnddepenunansupix YPaBHEHHH C YaCTHBIMHU MPOU3BOHBIMH.
Hauanbuele u kpaessie yenosus. 3amaya Ko, Kpaesrie ycnoBus mmis ypasHenuii
djmnThyeckoro Ttuna. Ilpouecc Jlu6mana. Meton npsmsix. MeTon OPAMBIX 115
ypaBHeHus [lyaccona.

[Iposepsiemble komnerenmn: TTK-9, TTK-10, ITK-12.
HAucuunnuna 2. HETHHEHHBIE MOJEJTH
Tema 1. Beenenue B mogenupoBanue HECTALHOHAPHBIX NMPOLECCOB

AHaJIN3 [OJIX00B K IIOCTPOEHUIO HHTEPIIOJISLHOHHBIX U IKCTPANOIALHOHHBIX
MoZIeneH. DKCTpanoiAlus INpH HM3BECTHOM IOPSIKE annmpoxkcumanuu. OlleHka
TOTPCLIHOCTH  MHTEPNONAUMH M SKCTpanonaumu. YucneHHas  uiabTpauus
pesynbTato.  O030p HECTAUMOHAPHBIX 3aday, peLIEHHBIX paHee © aHanu3
HENOCTAaTKOB M3BECTHBIX METO/10B.

IIposepsiemble komneTenuu: [TK-9, [TK-10.

Tema 2. Craunonapubie npouecco ¢popmoobpazoBanusa Kak npeaeabHbI
Cly4Yail HECTALHOHAPHOCTH

[locranoBka craumonapHoii u NpeIeNbHO-CTAMOHAPHONW 3amady.  YcloBue
CTAllMOHAPHOCTH. YCIIOBHE MpeNenbHOro hopMoobpazoBanus. KBasucraunonapnas
focTaHoBKa 3aja4yn. CrauuonapHas oOpaboTka KpuBoiHHeHHBIM DU, MeTon
rogorpada.

ITposepsiemsle komnerenmuu: [TK-9, TTK-10.



Tema 3. MoaenupoBanue HECTaLlHOHAPHBIX NPOLECCOB

DusuvecKkass MOCTAHOBKA 3aqauy. Maremarnueckas mopens. [Tocranoska
TTIOCKOH  HecTauWoHapHOH 3amaun. Onucanue TPaHUIBI  001aCTH  COCTABHOI
QyHKUMEH. Paspa6orka YHUCIIEHHO-aHATU THYECKOT0 MeToMa peLeHus
HeCTalnOHapHO# 3anaun. BoccTanoBienue FPaHMLBl  00JaCTH TPH  TOMOILH
MHTEerpana IllBapua u 4acTHBIX NTPOU3BOIHBIX.

IIpoBepsiemble KoMmeTeHHH: I1K-9, TTIK-10.
Tema 4. OcHoBbl Teopun BO3MYIIEHH

AHallu3 pasMepHoCTei. DyHKUNH CpaBHEHUs (kanuGpoBounble (yHKuHH).
CumBonbl nopsnka. Pasmoxenus o CTENEHsAM MapaMeTpa MJIH He3aBHCHMOIl
MIEPEMCHHOH.  ACHMITOTHYECKHE  pSIfbl. ACHMITOTHYECKHE  DA3IOKEHHS W
MOCICI0BATENLHOCTH. EANHCTBEHHOCTh aCHMITOTHYECKIX paznoxeHuil. CpaBHeHue
CXOMAIMXCA W aCUMITOTHYECKHX  DSIIOB. [lpocrefiune  meiictBus  man
ACUMIITOTUYECKMMH PA3IOKEHHSIMH.

[TpoBepsiemble KoMmeTeHIMY: I1K-9, TIK-10.
Tema 5. Meroanr TE€OPHH BO3IMYIIEHH I

[lpsamele pasnosxenus Tuna [lyankape. Meronnka JInnpwrenra-Tlyanxape.
Meton nepenopmupoBki. MeTon MHOrHx MacitadboB. Meron Ipanatis. Bremmee
1 BHYTPCHHEe pasnoxenus. Bbiciuine npuGmuxenns u YCOBEPIIEHCTBOBAHHbIE
MPOLENYPBI CpaluBans. MeTon COCTABHEIX pasiokeHHil.

[IpoBepsiemble KoMmeTeHIIN: [1K-9, ITK-10.
Hucyunnuna 3. HHTEJITEKT YAJIBHBIE CHCTEMBI
Tema 1. O6mmue cBenenns o cucremax UA

Knaccudukanus HHTEJIEKTYaJIbHbIX MH()DOPMALMOHHBIX CHCTEM (cucTeMsl ¢
MHTCJIJIEKTYalbHBIM ~ HHTep(deiicom, SKCIICPTHBIE ~ CHCTEMBI, CaMOOOYyYaloLHecs
CHCTEMBI, aNariTUBHBIE MH(pOPMallHOHHBIE CHCTEMBI).

IIposepsiemble KoMmeTeHIIN: I1K-10, ITK-11.

Tema 2. Hewerkune MHOKecTBa 1 HeveTkas JIOTHKa

Heuerkne 3Hanus u croco6sr ux 00paboTkn. HeueTkue 3HaHUA U CrIOCOBE! HX
peacTasieHus. OnpeneneHue ¥ OCHOBHBIE XdPaKTEPUCTUKH HEYETKHX MHOKECTB.
DOyHKUMM [PHHAANEKHOCTH | METOZBl HX IOCTPOEHHUS. ApHPMeTHYECKHe |
JIOTHYECKHE Onepaluyu Hal HEYETKUMH MHOKECTBAMI. [TonsTne nuHrBHCTHYECKO
nepeMeHHon. Heuverkas norumka. Cucrempl HEYeTKOTO BbIBOAA. Ilpoaykuuonuble
IpaBua.

IIposepsembie kommerenn: [K-10, TTK-11.



Tema 3. Paspadorka IKCIMEePTHBIX CHCTeM
O6ue ceenenns o6 PKCIIEPTHRIX cucTeMax. Hcnonb3opanue 9KCIIEPTHBIX

OLICHHBaHHe, paHXKUPOBaHHe, NapHOe CpaBHEeHHe).

Obpaborka u (opmanuzanus IKCNEPTHBIX OHEHOK. 3agauy 00pabotku
SKCMEePTHBIX oueHok. Onpenenenue 0000LIEHHBIX OLIEHOK.

Texnomnoruu paspadorku 9KCIIEPTHBIX CHCTEM.,

[IpoBepsiemere KomnereHuuu: I1K-10, [TK-11.

Tema 4. Tenernueckue AJITOPHTMBI

I'enetnueckue AITOPUTMBl B HHTEIUIEKTYATbHbIX cucremax. CyiHoCTb
IBOJIIOLMOHHOTO  MOAETHpPOBaH s, Xapakrepucruka FCHETHYECKUX  alropUTMOB.
OcHoBHble moHsTHS TA. Knaccuvecknit TA. Dramg PCAH3alMH reHeTHYeCKHX
AIrOPUTMOB. PasHoBHaHOCTH FCHETHYECKHX aNropuTMOB,

IpoBepsemere Komnerenumu: [1K-10, [TK-11.

Tema 5. Heiiponubie cery

[Tepuentpon. buonoruueckui HeHpOH u ero HCKYCCTBEHHass Mojep.
Marematuueckas MoIesb HelipoHa. OfHocnolHay HeHpoHHad ceTs. [IpaBuio Xe66a.
Orpanunyennocts OHNHOCIOHHOH  cetu. [lpo6aema HUCKIIIoYaromero  UJIU,
MHorocnoiinas  cery y alIrOPUTM  oOpaTHOrO pacnpoctpanenus. O6yuenue
HEHPOHHBIX ceTeji.

ITposepsemeie KoMnerenunu: INK-10, [TK-11.
Hucuunnuna 4. HC CIIEJOBAHHE OITIEPALIHH

Tema 1. OcHoBHbIe MOHSATHSA TEOPHH HCCIeA0BAHHS ONepauuii M Teopuu
NPHHATHS ONTHMANBHBIX pelmeHui

Ilonsrie ontumansuoro pelenns. O630p 0CHOBHBIX THIIOR ONTHUMH3ALUUOHHBIX
MOZeNeH u  Hcrmonb3yemprx ATA  ONTHMM3ALMK  MaTeMaTHYecKuX METOJI0B.
Knaccudukanus ONTHMH3AHOHHBIX  3ajay. [lpobnema  nokanprocTy "
ri1oGaibHOCTH IKCTpeMyMa. TIpumepsr HEOOXOMMMEBIX AOCTAaTOYHBIX YCIIOBHI
ONTHMaNbHOCTH.  [lpobiema MHOT'03KCTpPEMaIbHOCTH. [Ipobrema  Hammupg
CTy9allHbIX  (hakTOpOB, MHOXX€CTBa BapHaHTOB, Pa3yMHOI0 TIpOTHBHHKA ¥ T.I1.
Hcnonssosanue IKCHEPTHBIX OLEHOK JijIs MPUHATHS  ONTHUMATBHOTO pelieHys.
Ipumepsr ONTHMH3aLMOHHBIX 3314y,

[TpoBepsemeie KomrereHuuu: [1K-9,

Tema 2. Mpumenenne METOI0B MaTeMaTHYecKoOro NporpaMMHpoBaHus B
TE€OPHH NPHHATHS ONTUMATBHBIX peleHuii

[Iprmepsr ONTHMH3AUMOHHBIX  3a/1aY, CBOASLINXCS K MaTematmyeckomy
NporpaMMupoBanuio.  Mcnonsiosanye METONOB  JIMHEeHHOro, nWCKpeTHOro



AMHAMUYECKOro IPOrpaMMHUpPOBaHMS. CeteBoe MOJIEJIHpOBaHHE.
JletepmunnpoBanusie Mogenu YNpaBlIeHHUs 3amacamu.

IIposepsemsre komnetenunu: T1K-9.

Tema 3. Teoperuko-urpogoii pouecc NPHHATHS ONTHMAJILHOTO PelIeHHs

[pumeper mpakTHyeckux 3anau, ONTHMH3alMA B KOTOPBIX OCYLIECTBISETCS
ITOCPEACTBOM TEOPETHUKO-UTPOBOro moaxona. YucThie CMEeLIaHHBIE CTpPATeruy.
PaBHoBecHble  cocTosHuA. Urpel ¢ momHo#t u  memosHOI UHpOopMalmei.
Koamnunonnele  n Geckoamuumonusre WTPbl.  AHTOrOHHCTHYECKHE 1
HCAHTOroOHUCTHYECKHEe WIpbl. IlpuHsTHe pernenuit B YCIIOBHSAX OIpeeNeHHOCTH,
HEOINpeeIEHHOCTH U pHUCKA.

IIposepsiembie kommerenuuu: ITK-9.

Tema 4. BepositHocTHbIE Mogenn MPHHATHS ONTHMAIBHBIX PelleHHii

[Ipumepsr CTOXaCTUYECKHUX ONTUMH3aLHOHHBIX 3a1ay. MeTtonw!
IpOrHosupoBanus. BeposTHocTHOe mMHaMuueckoe nporpammupoBanue. Cucremsl
MaccoBoro obciyxuBaHus. [IpumMenenne MapKOBCKHX ClTyyaliHBIX MPOLEeccoB as
NPHHATHA  peleHus.  BeposTHocTHble  Momenw YNpaBJIeHUs  3amacamu,
HMmuranuonnoe Mozenrposanue. Meton Moure-Kapiio.

[Iposepsiemsie komnetenuun: [1K-9.

Tema 5. Heauneiinbie moxenn NPHHATHA ONITUMAJILHBIX pPelleHuii
[lpriMepbl  HelMHEHHBIX  OMTHMHU3ALMOHHBIX 3aja4y.  AHaJUTHYECKHe U
“HCJICHHBIE METO/BI PELLICHHS 3a1a4 HEeJMHEHHOro NpOrpaMMHUpPOBaHHUS.

[Iposepsemsie komnerenumu: TK-9.
Aucyunnuna 5.1 TIPOIrPAMMHPOBAHHE B CETH INTERNET

Tema 1. O6pa6orka cobbITHII B JavaScript

CoObITuitHble atpubyTsl. O6bexT Math B JavaScript. . Yucna u crpoxu s
JavaScript.

Craunapt IEEE 754. TouHocTb ¥ nuanason HHCIIOBOIO THITa. MeToasl 06bekTa
window: parselnt u parseFloat. ®opmater  Unicode. UCS-2 u  UTF-16.
HcnonbsoBanue konosbix Toyek Unicode B JavaScript. CTpokoBbie meTobI.

IIposepsemble komnerennuu: TTK-11.

Tema 2. MaccuBnl B JavaScript

Metone! 06bekTa Array. CBoicTBO length. JIBymepHble MaccHBbI B JavaScript.
IIposepsemsble kommerenuu: TTK-11.

Tema 3. lata u Bpems B JavaScript. Tno6anbubiii 06bexT window

Metonsr obsekta Date. I'mobambHblil 06BEKT window © ero mertons B
JavaScript. O6nactu BuanMocTH H BPEMEHA XKM3HH epeMeHHbIX B JavaScript.



Kitoyegoe CJioBo var. Poup rnodanbHOro 00bekTa window. Bennbitue
00bsABIEHNMI (hoisting).

ITpoBepsiembie KoMmnerenuuu: [1K-11.

Tema 4. Metoaw: B JavaScript

Meronsr s BeI30BA CTAHAPTHBIX JHATOrOBBIX OKOH B JavaScript. Metonp
AT TAaHMEPOB ¥ 3ajepikek B JavaScript. Umenopanupe H aHOHHMHBIE QYHKINK B
JavaScript,

IIposepsemnre Komnerenunu: [1K-]1.

Tema 5. 3ambikanus g JavaScript

3aMbIKaHus (closures) B JavaScript. [Tcesnomaccun arguments.

IlceBnomacens arguments. IIposepka nepenannpix haxkTHyeckux napameTpos.
Hapametper o ymomyanuro,

I[IpoBepsiempie Kommerenuuu: [MK-11.

Tema 6. B3aumopneiicrue JavaScript, HTML u CSS

O0bekT document, ero METOIbL. M3meHenue 3aronoska JOKYMEHTa B KoJe
JavaScript. Meton getElementByld. Caoiictro innerHTML., Bsaumopeiictaue
JavaScript u CSS.CeHeKTOpBI CSS. O6nekr style. CoitcTa style: display u position.

[Tposepsiempre KoMrneteHuuu: [1K-1 1.

Tema 7. O6nextnl B JavaScript
Cosnanue 06bektoB 1 CIOCOObI YCTAHOBKH HX CBOliCTR H Metonos. L{ukn for, ..

[Tpoepsemsie KoMnereHuun: [1K-11.,

Hucuunnuna 3.2 COBPEMEHHBIE CHCTEMbBI
ITPOIrPAMMMHPOBA HHA

Tema 1. CobbITHs N nenerarel B CH.

Co3snanune u HCTI0Ib30BaHUE JieseraTos. [enerater B KOHTEKCTEe COOBITHII.
[TpocThie  coBbITHS H HX BbI30B. CoObiTHs Mepenayeil OMOIHUTENbHEIX
lapamMeTpoB. AHOHUMHBIE METO/IbI.

[TpoBepsiemsre KoMmmerenuuu: [1K-11.
Tema 2. Pagora ¢ rpagHukoji.
Pa6ora ¢ rpaguxoii: Ocobennocty GDI+ u HesaBucHMOCTE OT amnmnaparypsr;

KoHnreker oToOpaxenns; Kiacc Graphics u prcoanue 00BEKTOB. HﬂeHTHQmKaTop
OKkHa Handle u o6pext Graphics, xuery, WpuTHL. PrcoBanne B oxme 3JIEMeHTa
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YHPaBJIeHUs U cobbitHe Paint.

Pucosanne reomerpuuecinx duryp,
H300paxkenuii. PacTposkie i BekTo

PHbIE H300paxeHus, Kiacce Image.
ITposepsiembre komnerenmuy: TK-11.

JHHUN U

Tema 3. Muorookonusbiii HHTepdejic.

Poauntensckue n Aoudepuue popmel. Coznanue
MDI-npunosxenus, Cucremuoe Menro MDI
llepenaya naHHbIX Yyepes Oydep o6meHa.

[TIpoBepsiembie KoMmnerenuuu: [1K-11.

Tema 4. Konnexkuun.

Criucku,  cnosapy, HTEPaTOpEI,

Oneparopsr  foreach, vield. Co3nanne
COOCTBEHHBIX KOMIEKIIHIA,

[Iposepsiembre kommerenimy: TK-11.

Tema 5. SAzpik 3anpocos LINQ.

Crpykrypa 3ampoca, NIOPSAIOK BBIMOJHEHUS 3arm

poca. Jlambna - Beipaxkenus.
Baumopeiicrsue ¢ 6

a3aMU 1aHHbIX. OOpaborka XMI - (aiinos.
IIpoBepsiembre Komnerenuuu: [TK-11,

Hucuunnuna 6, AOIOJTHHTE/ILHBIE ITABBI  AJITEBPBI }
AHATHTHYECKOH TEOMETPH I

Tema 1. JTuneiinpie npocTpaHcTBa

Onpenenenue nuueitnoro o

poctpancTBa. Crenctsus wus aKcuoM. bazuc u
pasMepHOCTS.

[Iposepsembie komneTenmuu: ITK-9.

Tema 2. EBkaugosni NpocTpaHeTBa

EBkimunoso n

POCTpaHCTBO. OpTOHOPMUPOBAHHDII] Oasmc.
0asuca.

OpToronanusanus
IIposepsemsie kommeren iy [1K-9.

Tema 3. Jluneiinnre onepaTopel

JInneiinere oneparopel. Sn
Oonepartopa. Jleicteus ¢ jupe
YMHOKEHHE onepatopos. XapakT
COOCTBEHHBIE BEKTOPbI IHHEHHOT

PO ¥ 06pa3 nuHeliHOrO oneparopa. Matpuupr
HHBIMH  orlepatopamu:  crosenue OTIepaTopoB,

CPUCTHYECKHH MHOTOYJIeH, CO6CTB€HHLI€ Hucia u
0] onepaTopa.

IIposepsembie komneTenmu: [1K-9.



Tema 4. Ipsimbie Aunum ¥ na0CKOCTH

Honspusle koopaumatel W uwx cBs3p C AeKapToBbIMH. [IpeoOpazopanue
KOOpIHHAT MpH MapaieNbHOM MepeHoce u NoBopoTe oced. Llunuuapuueckue u
cepuyeckre KOOpIHMHATEL [psivass Ha nockoctn. Pasnuumble Bb! YpaBHEHHS
NpsiMOH. [lnockocTs B mpocTpanctse. Pasiudnbie BU/Ibl YPaBHEHHS IIOCKOCTH.
Ilpsimas B mpoctpanctse. llpamas u mnockocts B IpocTpaHcTBe. Biaumuoe
PacnoioxKeHHe NPAMBIX U IIJIOCKOCTEI].

ITposepsemsie komnerenuuu: TTK-9.

Tema 5. Kpussie Broporo nopsiaka

Hccnenosakue ypasuenus BTOporo nopsiika. IlosspHoe ypaBHenue simrca,
runep0osl ¥ napabossl. OnTHyeckne cBolicTRa JUTHIICA, rUIepOOJIbl U Tapaboibl.

IIposepsemsle komnerenuuu: ITK-9.

Tema 6. ITosepxnocrn BTOPOIo nopsiaka

[unuanpyudeckuie nosepxuoctu u MOBEPXHOCTH BpalEHHUs. DITUIICOUL, KOHYC
BTOporo nopsaxa. I'nnep6ononnsl, napaGossonns u UMJIHHAPBI BTOPOro MOpsIKa.
IpsiMonuneiitbie o6pasyromme ITOBEPXHOCTEH BTOPOTO MOpsiaKa.

IIposepsemsre komnetenuuu: ITK-9.

Tema 7. Kaapatuuusie hopmbl

KBanparuunas dopma. IIpuBenenne « KaHOHMYECKOMY BHJly YpaBHEHHii
KPUBLIX M NOBEPXHOCTEH 210 mopsxa.

I[Iposepsiemble koMnerTenuun: [1K-9.

S.1.3  [lpumepublii nepeuens BOMPOCOB H THNOBbIE KOHTPOJIbHbIE
3a/IaHHsl K rOCY1apCTBEHHOMY YK3aMeHy

OK3aMeHaLHOHHBIN GHIET BKIIOYaeT B cely ABa BONPOCA M OJHO NMPAKTHYECKHE
3a/laHue, ¢ MOMOLIBIO KOTOPBIX OLEHHBAKOTCS KOMIIETEHIIHK BBIITYCKHHKA.

Boruucaumensnas mamemamurxa:

1. Kakue npuGmmkennsle amanutuyeckue METOABl CYLIECTBYIOT IS
PeLICHNSA 0ObIKHOBEHHBIX AU bepeHMatbHbIX YPaBHEHHH U cucTeM?

2 AJITOPUTM HAaXOXKAEHUS perleHus OOBIKHOBEHHBIX JIM((epeHInaTbHbIX
YPaBHEHHH U CHCTEM METOIOM [10CIIe10BATENBHOrO AuddepeHurpoBanusl.

3. AJITOPUTM HaXOXKIEHUS pPelleHHs OOBIKHOBEHHBIX JIM((hepeHIHATbHbIX
YPaBHEHHUH U cucTeM MeTonoM [Tukapa.

4. Anroput™m mertona Pynre-Kyrra.

2. Wnes Mmonudukaunu metona Diinepa.
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6. [pubmmxennsiit Meton PEAYKUMH 14 pelleHus KpaeBbIX 3amad s
OOBIKHOBEHHBIX H(BepeHIHATbHbIX YPaBHEHHIA.

7 Annpokcumanus aupdepeHnanTsHOro YPaBHEHHUS  pa3HOCTHBIM.
ATNNPOKCHMALHS IPAHUYHBIX YCIIOBHH.

8. CyTe Meroma kostokanuii. ANPOPHTM  PeIeHHs 3amau  MeToIOM
KOJIJIOKALMH,.

9. [Ipnbnmxennslii Metox PeLICHHS OOBIKHOBEHHBIX MU((epeHIHATbHbIX
YPaBHEHHUH — MeTO/1 HAUMEHbIIUX KBaaparos. Onucanue Metoa.

10. B 4éM 3akimovaercs meton Puria?

11. HacTtHslit ciyyait TuHeHHbIX YPaBHEHHUH 1-ro u 2-ro nopsaka —
ypaBHeHuUs Bonbreppa.

12, CucreMsl HHTErpaIbHBIX ypaBHeHH# BonbTeppsi.

13. Meton nocnenosarensubrx IPUOIMIKEHHIA.

14, Metox pesosnbBent (MeTon MTEPUPOBAHHBIX sizIEp).

15. AJIrOpUT™ MeTo1a KooK armii AJs pELICHUS] UHTerpabHbIX
YPaBHEHHH.

16. AJITOPUTM METOJa HAaMMEHbIIHX KBaZpaToB 15 pelleHus
MHTETpaJIbHBIX YPaBHEHMUH,

1.7 Buzer nuddepennnansupix ypaBHeHuH. I'pannyHble ycnoBus.
ITocranoska 3anaun Komm.

18. YpaBHEeHUs! 3 UNITHY eCKOTO THITA., Kpaessle 3anauu s ypasuenus
Jlanaca.

19. Ilpouecc Jlu6mana, meton [IOCJIEIOBATENILHBIX 3aMellleHHUI].

20. Meton npsimMbIx peutenns 3anaun Hupuxie ais ypaBHenus ITyaccona.

41, OKCTPaMnoIsUus TPH H3BECTHOM MIOPSIAKE alnpoOKCHMaLIMH

22, Ouenka norpemrsocty HMHTEPIIOJISLHN MHOTOUYJIEHOM OOJbIIEeH CTeHe N,

HUsmenenue NOTPEIHOCTH Pe3yIbTaTOB C YBEIIHYEHHUEM CTENEeHU
MHTEPHOJISHHOHHOTO MHOIOYJIeHA.,
Henuneiinvie mooeny:

23. Martematnueckas Momens MOTPEIIHOCTH NPH YHCIEHHON (UNbTpaLHHu
pe3yJbTaTos.

24, AHAIUTHYECKOE H YHCIeHHOE PCLICHHE HeCTalMOHApPHBIX 3a7ay,
KBasucraumnonapnoe npHOIHKEHHE.

23, Orobpakenns Gpynkuusmu zn, Inz, ez.

26. ITocranoska CTalloHapHo# 3ana4yu. Kocunychoe NpUOIHIKEeHMeE,
YCJIOBHE CTALlMOHAPHOCTH.

27. [TocTtanoBka PECIbHO-CTALlHOHAPHOH 3a1a4u. Mozens
«LHJHHIPUYECKOTr0 KOHIeHcaTopay. Y ciloBie NpenensHoro GpopmMoodpazoBanus.

28. Hauanehsie ycnosus muockoi 3aa4v HECTALlMOHAPHOIO

$hopmoobpaszosanns. Gusnyeckas MTOCTaHOBKA 3a1a4. 3aBUCMMOCTB BBIXO/A 110
TOKY OT IUIOTHOCTH TOKa.

29, 3akon Papayies, oNHCHIBAROLINI] MPOLECC ITEKTPOXHMHYLCKOTO
PacTBOpeHHUs B 1 depeHunanbHoi (opme. ITepexon k Oe3pa3sMepHbIM BeTHYHMHAM.
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30.  MatemaTnueckas Mozensp HECTallHOHAPHOTro (hopMOOBPa30BaHUS.
Dynkuus z(y,1).

31, HnclleHHO-aHATM THYeCKHI MeTo 1 pEIIeHUs HeCTALIMOHAPHOH 3a1a4H.
[Inockoctu y u E.

32, Bosmyuenns no napamerpy. OcHosHas (Gopmyna paznoxennus,
IIPUMEHHUMOCTb.

33, CumBon nopsaxa O 6osbmioe, KaTMOpOBOUHbIe (YHKIMH, TPUMEDBI.

34, CuMBoI nopsigka o mManoe, KamMOPOBOYHbIE GYHKLMH, IPUMEpDL.

35. ACHMIITOTHYECKHE PSIBI.

36. ACHMITOTHYECKHE Pa3/IOKEH!S | M10C/Ie0BATEIbHOCTIL

S Meton pacTsHyTBIX KoopauHaT. MeTox Jlunnrenra. Meron
JlaftTxumnna.

38. Mertox pacTsHyTeIX napameTpoB. MeTox Jlunmmrenra-Ilyankape.

38, Meron coctaBHbIX pasnoxeHuil, BUIBI NpoUenyp cpalliBaHMus,
MIPUMEHHMOCTb.

40. YcoBepuieHCTBOBaHHas Npoleypa CpauluBaHus, yciaosue Ban [laiika.
[Tpumep ypaBHenust BToporo mopsiaka gy’ + y+y=0,0s5x< 1,y(0) = a,
y(1) = b.

41. YcoBepIleHCTBOBaHHAS npouenypa cpamubasus. CooTBETCTBHE

KpaeBbIX YCTIOBUH BHELIHEMY M BHYTPEHHEMY PELUEeHUAM ISl ypaBHEHHS C
[IEpeMEHHEIMU KOdDuLmentamu ey” + a(x)y’ + b(x)y = 0, y(0) = q, y(1) = B.
Humennexmyanouvie cucmenor:

42. MHTennektyansHble cHCTEMEI. Knaccudukanus.

43. Onpenesnenne u 0OCHOBHBIE XapaKTEPUCTHKH HEYETKHUX MHOKECTB.
MHoxecTBO
O—YPOBHS.

44, DyHKUMH IPHHAIIIEKHOCTH H METOIBI HX MIOCTPOCHHS.

45. Onepaunu Hax HEYETKUMHU MHOKECTBAMM.

46. ApH(pMeTHYECKHE OTIEPALINN HAL HEYETKUMH YHC/IAMHY.

47. KoHuenuus HedeTkoit M NHHIBHCTHYECKOI IIEPEMEHHbIX.

48. Heuetkas snoruka, Heuerkoe BbICKa3bIBaHHE, JIOTHYECKHE OTepaliH:
OTPHLAHHE, KOHBIOHKIHS, AU3BbIOHKIHS, MMITIMKALIHSA, SKBUBAICHTHOCTD.

49, CucTeMbl HeYeTKOTO BBIBOA, MPOAYKIHOHHOE NpaBHIa, (ha3sudukaius,
arpernpoBatye, akTHBU3ALMS, aKKyMYJIALHsl, Aeda33upuKanms.

50. 3HaHus, CBONCTBA, Knaccudukanus, MeToasl U3BJI€UeHUS 3HAHMIL,

51. CTpyKTypa cTaTHYeCKUX M IMHAMHYECKHX 3KCMEPTHBIX CUCTEM. DTalbl
pa3paboTKH HKCIEPTHBIX CHCTEM.

J2. Monenu npencrasnenus 3uanmii. [Tponykuuonnas Monens.

53. MeTonbl 3kcnepTHBIX OLeHOK (HEmocpeICTBEHHOE OlleHUBAHHE,
paHXUpOBaHKeE, IapHOE CPaBHEHHeE ).

54. OGpaboTka 1 hopmanuzawus 3KCIIEPTHBIX OIIEHOK.

35, Texnonoruu paspa6orku SKCNIEPTHBIX CHCTEM.



56. OcHoBHBIE ITOHATHA '€ HETHYECKUX AJITOPAUTMOB: T€EH, XpoMocomMa,
nonyasauus. Criocoobl [IpEeEACTaBJICHUSA JAaHHBIX, NIPUMEPBI IBOUYHOTO H
BCIIECTBEHHOI O KOOHUPOBaHUA.

57, Bunsl renetnuecknx aJITOPUTMOB.

58. Hefiponnsie cetu. Bruonornyeckas CTpYKTypa. CHHAICHI.

59. HckycctBenHbIH Helipo.

60. OO6yuenne HeliponHoi ceTy. OOyuenne ¢ yunrenem u 6e3 yuurens.

61. AJITOPUTMBI 06y 4enus. O6paTHOro pacrnpocTpaHeHus OIIHOKH, IpaBua

Xe6ba, Jlenbra-npasmio.
Hecnedosanue onepayuii:

62. OcHoBHbIe NOHsITHS TCOPHH HCCIIE0BAHUS OllepallHil U TEOPHH
MPUHATHS ONTUMANILHBIX peteHHid. [ToHATHe onTHMATBHOrO pelleHus,
63. OG30p OCHOBHBIX THITOB ONTHMH3ALHOHHBIX MOZEJIEH U UCIOJIb3YEMBIX

AJIS OIITUMHM3ALIMHA MAaTEMAaTHYEeCKHX MEeTOJOB. KJ'IEICCHC[)HK&HHH ONTHMH3aUMOHHBIX
3ajgad.

64. IIpo6aema s1okansHOCTH U r106aTbHOCTH 3KcTpemyMa. [Tpumeper
HEOOXOIUMBIX M OCTATOYHBIX YCIIOBHH ONTUMaJILHOCTH.,

65. IIpobGnema MHOrOSKCTpEMaTBHOCTH,

66. [Tpobnema Hanuuns cnyyaitnpx (haKTOpoB, MHOXKeECTBa BAPHAHTOB,
Pa3syMHOTO IPOTHBHHUKA M T.II.

67. Hcnonb3oBanne skemepTHbIX omeHok IUTs MPUHATUS ONITUMAJILHOIO
peLIeHHn.

68. [TpuMepr! onTuMu3aOHHbIX 3313y,

69. IIpumMepb! onTuMH3anHOHHBIX 3anad, CBOAAMXCS K MaTeMaTHYeCKOMy
IPOrpaMMHpPOBAHHIO.,

70. Hcnonb3oBanue MeTonos nuHeiinoro IPOrpaMMHUpPOBAHHS.

71, Hcnone3oBanue MeTon08 AUCKPETHOIO MPOrpaMMHUPOBAHHUS.

72. Hcnonb3oBanue MeTon0B nuHaMHUYeckoro [IPOrpaMMHPOBaHHA.

73 CerteBoe MoxenupoBane.

74. HerepMuHpoBaHHbIe MOeH YIpaBIEHHs 3amacaMi.

15, ITpuMeps! npakTHyeckux 3anav, ONTUMH3AIMS B KOTOPBIX
OCYUIECTBIIACTCA IOCPEACTBOM TEOPETHKO-HIPOBOrO noaxoja.

76. HucTble U cMelanHble CTpaTeruu.

7y PaBHoBecHbIe cocTosHMA.

78. Urpe1 ¢ nonuoit u HenonHoi 1HMopMmaruei.

79, Koanuunonnsre u 6eckoanmumonnnie UIDEI.

80. AHTOTOHMCTHYECKHE H HEAHTOrOHHCTHYCCKHe UTPBI.

81. Hpunsrie petennii B ycnosusx ONPEIEJICHHOCTH, HEONPEEIeHHOCTH
H pHCKa.

82 [Ipumeps! cTroxactryecknx ONTUMHU3ALUOHHBIX 3a/ay.

83. Metons! mporuosuposanus.

84. BeposTtHocTHOE muHaMuyeckoe NpOrpaMMHpPOBaHHe.

85. CucTeMbl MaccoBoro 00CIIy’)KHBaHUS.
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86. [Tpumenenne Mapxkosckux CIyYalHBIX MPOLIECCOB 1115 NIPHHATHS
pelIeHns.

87. Beposthoctapre MOZCJIH ynpaBieHus 3anacamy,

&8. Wmurannonnoe MoZIenupoBanue. Metop Monte-Kapio.

89. [Ipumepsr nenuneiinpx ONTHMHU3ALHOHHBIX 3a/1ay.

90. AHanmutuyeckue u HHCJICHHBIC METO/IbI pelTeH s 3a1ay HEeJTHHEeHHOoro
IporpamMMupoBanus.

Ipocpammuposanue ¢ cemy Internet:

21. Obwmwue cenenus o KIIMEHTCKUX U CepBepHbIX Web-texnonorusx.

92. CHHTakcuc s3pika JavaScript u ocroBHBIE THIL AaHHBIX. [Ipumeppr.

03, O6paboTka co6erThii B A3bIke JavaScript.

94, CaoiicTBa 1 MeTo 1B 00beKTOB.

oF. Pa6ora co CTaHNApPTHBIMH CTPYKTYpaMH NaHHbIX Ha sA3bIke JavaScript,
IIpumepsr.

96. Obnacty BuARMOCTH 1 3aMbIkanus. [Ipumeps.

97. Pa6ora co CTaHAAPTHBIMHU 371eMeHTaMy HHTepdeiica Gpaysepa.

98. Oﬁ"beKTHO~OpHeHTHpOBaHHoe NpOrpaMMupoBanue B cetu Internet.

Coepemennpie cucmemvl npoepammuposarnys:

99. Uncrpymenranpupie CPEACTBA pa3paboTKH NpHIOKeHui.

Knaccudpukanus, Meronsr Kpoccnardopmennoii paspaboTku Ha s3p1ke CH.

100. Knaccuduxanus BU3YaJIbHBIX 3JIEMEHTOR rpaduyeckoro HUHTepeiica
ltonib3oBatens C#.

101, Komnonoska BH3YyaJIbHBIX 3]IEMEHTOB Ha popme C#. Menemkepsr
pasMeuleHus.

102, Peanuzarus MPUIIOKEHHS ¢ uHTepheiicom SDI u MDI C#.

103.  SIBHoe 1 HesBHOE COBMECTHO® HCIOMb30BaH e MaHHbIX (¥,

104.  Toroku BBOZa-BbIBOJa. UTeHMe u 3amucs TEKCTOBBIX (haiiyios B CH.

105.  Tlotoxu BBOZa-BbIBoAa. UTeHue u 3amucy ABOHYHBIX (aiinoB B CH#,

106.  TITocrpoenue rpa¢ukoB hyHkumii g C4.

107.  Texnonorus «MOACTb—NpencTaBieHmey CH. [Tpumeps.

108.  Metoms CHHXPOHHU3ALHMH NPOLECCOB U MOTOKOR B C#.

109.  Paspa6ortka lIpuIoxKeHuii 6a3 naHyprx. [Ipumepsr.

EOHOJ’?Humeﬂbelé' 21a8bl Clﬂ3€6pbl 174 AHATUMUYECKO1 eecwempuu.'

110.  Onpenenenmye THHEHHOrO NpocTpaHcTRa, [Tpumepsr.

111. AKCHOMBI, criencTBus M3 akcuom. basuc y pa3MepHOCTS.

112, Jluneitnpre ONEPATOPhI U NeHCTBUS Hag HuMM.

113, Xapakrepucruueckui MHOTO'/IeH, coOCTBEHHbIe wpcna i CTOJIOLBI
MaTpHLEI.

114, EBkmumoso MpocTpancTBo. [Mpumeper.

113 OpToHopMHpOBanHLI] 6asuc. Oproronammsamus 0asuca.

116.  Cucrems KOOpAMHAT Ha miIocKocTH ¥ B pocTpancTBe. [TonspHeie
KOOPIIMHATEI U UX CBA3E A€KapTOBbIMU. Hanpasnsiomme KOCHHYCHI.

117. Hopmansnoe YPaBHEHHE NpPsAMOii.
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118.  Kanonuueckoe u TapaMeTPUYECKOe ypaBHEHHE NMPAMON Ha MIOCKOCTH W
B IIPOCTPAHCTBE.

119.  TlInockocTs. O61ee, HenomHoe ypaBHEHHE. YpaBHEHHE B OTpE3Kax.

120.  Bsaumuoe pacronoxenie MPSIMOH ¥ NIOCKOCTH.

I121. YpaBHeHus B nonspHbix KoOpanHaTax snnurnca, runepOoisl, mapados..

122, Tlpambre Ha nosepxHocTsx I MopsAaKa.

123, Ontnueckue cBoiicTsa kpuBbIX I mopska.

124. Ksanparuunsie popmsi.

125.  Tlpusenenne x KaHOHMUYECKOMY  BHIY YpaBHEHHH, JHHHWI U
nosepxnocrei Il nopsaka.

Ipumepsr  munosoix KOHmMpOobHbIX  npakmuyeckux  3a0amuii Qs
20CyOapCcmeeHn020 IK3amena

1. HMccrnenosate ypaBHeHue:
1 nt
4 —_— ! — — ghae 0
Frg=¥§ +(1 x,)y
W HAHTH ero peleHue B BUIE psija

y=agX’+ax" | gt L

2. llposectn oTobpaxenue BEPXHETO MOJIyKpyra eIMHUYHON OKPY)KHOCTH
npu noMouu GpyHkuun XKykoBckoro.

3. [loctpouts  oroGpaskenne obnacti B Gopme  mnonykonbua ¢
MapaMETPHYECKOH MIOCKOCTH Ha NOJIOCY HA TIIOCKOCTH KOMITIEKCHOIO MoTeHUHana.

4, Pasnoxnts B 3-unennoe pasnoxenne &' +xy=—I, y(0)= ekl

5 Hauel A 1 B — HeueTkne MHOXecTBa Ha YHHUBEpCaJIbHOM MHOXecCTBe E.

Haiitu A®B, eciu:
AEO,S/X|+O,4/X2+O,1/X3+1/X4
B=O,1/X]+0,3/X2+0,1/X3+0,5/X4

6. [Tpoektupyercs pacrnpeneneHHas HH(pOpMaLHOHHAS cUcTeMa,
MO3BOISIOIAs COOMPaTh B AMCIETYEPCKHUil nyHKT ([IT) nadopmanuio ot 3amanmbx
00BEKTOB, pacloIOKeHHe KOTOpPBIX Ha MECTHOCTH (UKCHPOBAHO W M3BECTHO.
Tpebyercs naiitu Takoe pacnionoxenue JI1, npu kotopom obiias munna MPOBOAHOH
JMHHH, CBA3bIBAIOLIEH 00beKThI ¢ JIIT1, Gbl1a Gbl MHUHUMAaJILHOM.

7. PaccmatpuBaiores  mekyccerpenmbiit CIyTHHK 3eMiM M 3ajaua o
TICPCOPUCHTALMM €r0 B IUIOCKOCTH MyTeM YIPABIE€HHA TATOH Mapbl peakTHUBHBIX
Asuratenedt. TpeOyercst HAWTH 3aKOH HM3MEHEHHs THrH ABHrartesed, NpH KOTOPOM
CIYTHHUK U3 MPOU3BOIBHOIO HAYAIBHOTO HAIPABIEHUS OyneT nepeBe/ieH B 3amaHHOe
HallpaBJICHHE 38 MUHUMAJIbHOE BpeMsl.

8. VMeroTcs  3aroToBkM B BHme IMcToR MaTepualla OnpeneseHHOro
pasmepa. M3 HUX HYXXHO HAKPOHTH HeTamu HCTBIPEX BUNOB: A — 6 1uT., b — 15 wr., B
— 25 wr., I' = 10 wr. UsBecTHs! Tpu crocoba packpost 3arotoBku. KomHuecTso
AeTallell KaXAOro BHJIA, MOTyYaeMbIX pH 3THX crnocobax packpos: 3, 2, 1, | (1
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packpoit), 2,4, 1, 2 (2 packpoit), 2, 1, 1, 4 (3 packpoit). Haittu ontumansmsi T1ay
PAacCKposi 3arotoBkH, T.e. KoaMuecTRo 3arOTOBOK, TNPH KOTOPOM JOIKHO GbiTh
TIOJIy4€HO 3amaHHOE KOaMYecTRo ACTANCH KaXkJOoTro BHIA U3 MUHHMaJbHOro
KOJIM4€CTBA 3aroToBoK.

9. Hmeercs 2 lpeanpustus Al u A2, B KOTOPBIX NPOH3BOAHTCS
OAHOpoNHas mnpoxykums. Kommyectso CXKCIHEBHO MPOM3BONMMOlL NPOOYKUHH B
KaXXIo0M W3 HuX 3anano: 120 (B Al), 90 (B A2). Dty npoaykimio HY)XHO JIOCTaBUTH B

MEPEBO30K, ONpeNeNsOmui KoTYecTRO HPOAYKLHH, MEPeBO3UMON M3 myHKTa Aj B
MyHKT Bj (i = 1, 2; j=1, -y 4). DTOT mnan gomken 00eCreYnBaTh MUHUMABHEC
obumne 3aTparel Ha fiepeBosku. Ilpu 3ToM 3anana cTommocts NIEPEBO3KH €JIHHHUIBI
MPONYKLUMH U3 KaXKOT0 MyHKTa OTIPAaBJICHHUS B K&XIbli MYHKT JOCTABKMU: 2,4,1,1
(13 Al B BI, B2, B3, B4, COOTBETCTBEHHO), 4, 3, 2, 2 (13 A2 B Bl, B2, B3, B4,
COOTBETCTBEHHO).

10. Peanmusyiite (DYHKUHIO, Ha s3piKe JavaScript umn C#, KoTOpas
BO3BpalLaeT CTpoKy, cocTosuyo 1 n MOBTOPCHHUH CTPOKH Str. n — 110 ymMomyanmio 2,
Str — nmycras CTpOKa.

11. C nomomusio TaliMEpPOB, CTPOKOBBIX METOIOB U 3aMbIKaHMI] (closures)
ONNCATh KaK peann30BbIBaeTCH “3aKOJIBLIOBAHHbIN  3aroJI0BOK» OKHa Opaysepa:

12, Tlpusectn KBAAPaTHIHYIO POPMY K KaHOHWuecKoMy BHIY MeTOHOM
Jlarpamkaixf - 2x2 + x2 + 2X1Xp + 4x1 x5 + 22,5,

5.1.4 Tlokasarenn wu KPHTepHH oueHuBanus Pe3yJbTaToB caaumu
FOCYIapCTBEHHOI0 5K3aMeHa, a TakKe IIKa/Ibl OUeHHBAHHSA

Iokasarenu mns onenxy KOMIICTCHIIUH U1 rOCy 1apcTBeHHOrO dK3aMeHa;
1) CIIOCOOHOCTH YeTKO, JOrHYHO H TO0ClIenoBaTeNbHO M3jaraTe Marepuan
10 KaX1I0My BOmpocy B Ousete, npuBoAUTE PaKTHYECKUE NPUMEPBI, OLEHHBAT)

2) YMEHHS IPUMEHATh Ha NpaKTHKe TMOJIydCHHBIE 110 TUCUUMIHHAM 3HaHUg
AU PCIICHHS DPasTHYHBIX 3ajay, YMETb HICHTHQUIHPOBATL 1 aHaJIM3UPOBATH
NpodJIeMy, 060CHOBbIBATE BBIOOp MeTona ee pelenus;

3) YMCHHE HETKO (OpMymHpoBaTh oTBeTH Ha IOCTaBJIEHHbIE B OHileTe
BOTIPOCHI B paMKax porpammp; FOCymIapcTBEHHOTO 3K3aMeHa.

Pesynbrars FOCYNapCTBEHHOTO JK3aMeHa ONPENCIIAIOTCS OLEHKAMH «OTIHYHOY,
«XOpowIoy, «YIIOBIIETBOPHUTENLHOY, «HEYIOBIETBOPUTENLHOY». OLeHKH KOTIIMYHOY,
“XOpoIIO»,  «yI0BIETBOPHTENTBHON OSHAYaIOT  yCNeWHOoe  mpoxokieHue
FoCynapcTBeHHOro0 3K3amena.
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KpHTepHHMH OLIEHKH YpOBHS cqbopMHpOBaHHocm KOMIIETEHIUN ABNSIOTCY:
~ «OTIMYHO» — oTger CTyAeHTa NIOJIHBIH, JIOTHYHBII, [ToCIenoBaTeNbHEI |

HITTHIOCTPUP OO X NPUMEPOB;
~ “YNOBTICTBOPUTENBHO» — orger CTYNCHTA HEMNOJHBIH, Ho IPaBUIIBHEL B

OCHOBHBIX dClIeKTax TeMpl.

N2 DPoun  omeHounpbIx CPCACTB 1as1 ouenkwy 3AlUATBLI  BBINYCKHOI]
KBaTHPHKANHOHH O] padoTel

521 Chopmuposannocry KOMIeTeHun# Boinyckunka

OueHnka yposns chopmupoBanHoOCTH KOMIeTeHumii ocyuecTsnsercs na OCHOBe
3HaHUW, yMeHui y BIANCHUH HaBbIKaMH  p/yy ONBITOM NeATeNbHOCTH B
COOTBETCTBUH ¢ TpeboBaHusIMH ~ DIOC 0 OCBOGHHIO  KOMMeTeHIMi] s
COOTBETCTBYIOIICH obpa3oBartenpHoii IIPOrpaMMsl,

[Tepeyens KOMIeTeHuii, chopMipoBannoCTE KOTOPLIX oueHuBaercs o
Pe3yJbTatam  BbinyckHoif KBaTMPHKAUHOHHOI PaboTel, BhIMOMHEHME KOTOpoii
HanpaBjieHo Ha AEMOHCTpaLHI0  ypoBHS HOArOTOBIEHHOCTH BBIIIYCKHUKA K
CaMOCTOATE/IbHOI] NpoQeccHoHaNbHO NEeATENBHOCTH

OOLLEKYIBTYpHbIX Komnerenuumit (OK):

~ CMOCOBHOCTBIO  Meromb30BATE OCHOBBI  Qunocopckux  3nanuis s
(popmupoBanus MHUPOBO33peHYecKoii mosunuy (OK-1);

— CMOCOOHOCTEBIO aHAIM3UPOBATE  OCHOBHBIE »3Tamg M 3aKOHOMepHoCTH
HCTOPHYECKOro pas3BuTHS obmecrsa g (opmupoBanus FPOXIAHCKOH Mo3uuy

~ CIIOCOOHOCTBIO MCIONMB30BATY, OCHOBbI SKOHOMHYECKUX 3HAHHH B Pa3IHYHBIX
chepax nesrensrocTH (OK-3);

~ CMOCOOHOCTBIO  HCIONB30BATE OCHOBBI IIPaBOBBIX 3HaHuMii R pPasInyHpIX
cepax nesrenprocTy (OK-4);

— CIIOCOOHOCTRIO K KOMMYHHKaUMM B ycTHON g ITHCbMEHHON (opmax Ha
PYCCKOM 1 mHOCTpanuoMm ASBIKAX 111 pewenus sanay MEXIHYHOCTHOrO y
MEKKYJIbTYPHOrO Bsanmozericteus (OK-5);

~ CHOCOOHOCTBIO  paBoraTs g KOJUIeKTHBe,  TonmepanTHO BOCIpHHHMas
COLMaNbHBIE, STHHYeCKHe, KOH(ecCHoHaNbHbIe 1 KYJTbTYPHbIE paznmuyys (OK-6);

— CHOCODHOCTEIO K CaMoopranuzauuy yu caMo00pa3zoBanuo (OK-7);



(OK-8);

~ CIIOCOOHOCTBIO HCMOMB30BaTE MPHEMBI NepBo# nomorwy, METOIbI 3aIUTEl B
YCIOBHSAX Ype3BbIyaiinpix Cutyauwmii (OK-9);

06Luenpod)eCCH0HanLHbIX kommeTeHuuit (OI1K):

~ TOTOBHOCTBIO K CaMOCTOSITeIBH O} pabore (OIK-1);

~ CHOCOOHOCTBIO HCHOMB30BATE COBPEMEHHBIE MaTeMaTHyeckye METOBbl U

TeXHOJIOruu lporpammupoBanus ( OIIK-2);
Mpo(eccHoHabHpIX KoMnerenumit (I1K):
~ CHOCOBHOCTBIO  BRISBUTY €CTECTBEHHOHaY YH YO CYWHOCTE  mpoGiem,
BO3HHKalOUX B xoge MpopecCHOoHaNBH O] ACATEIIBHOCTH,  rOTOBHOCTEHO
MCIIOIB30BATE TS X permenus COOTBETCTBYIOIIHI CCTECTBEHHOHAYYHEI}f anmapar

— TOTOBHOCTBIO  npuMmensTy MaTtematnyeckuii allnapar  ans  pemienus
MOCTaBIeHHBIX 3a7ay, CIIOCOOHOCTRIO HPUMEHHUTH COOTBETCTBYOLIYIO npotueccy
MaTeMaTHiecKylo Momens g NPOBEPHTHL ee AIICKBATHOCTh, MpoBecTH aHan3
pe3yibTaros MOJICTMPOBAHHMS, MpuHsTE peuiene Ha ochoge NOJIYYeHHBIX
pesynbTaTos (T1K-10);

L IIpornosuposanye TPaCKTOpHM BO3AyIIHOrO CYAHa ¢ Mcnoib3oBaHueMm
METO0B MalluHHOrO 00yuenus.

2, Hccenenosanne METOZI0B  TpaeKTopHOoii 00paboTku PaanoioKaunoHHoj
MHOOpMannu B AC YB]I.

3, Wcenenoanye METOIOB  MHOTOMOETbHO PuibTpaunn  pappx B
MHOTONO3ULIHOHHBIX PaLMONOKALHOHHAIX KOMILTeKcax.

- [Tpumenenue METa’BpHCTHYeCKHuX 4/I'OPUTMOB B 3amayax Opranu3anuu
BO3NYIWIHOTO ABHIKeHuUs.

3. Mozenuposanme CHCTEMBI pacyeTa 3arpysku y UCHTPOBKH BO3aymIHOrO
CynHa.

6 Monenuposanue 3471a9M HHTEepPMOaaJIbHbIX IEPEBO3OK 11711 pazanynprx
KPUTEpHEB onTuMansHOCTH.

7. CpaBuenue b dexTuBHOCTH METOZIOB mpocToro nepebopa, Berseii u
TPaHHL, U reHeTHYecKoro 4IrOPHTMa Ha npuMepe 3anauy o KOMMHBOsKepe.

8. Monenuposanne 3KCIepTHOIH CHCTEMBI  onmTHMM3amup padoTer
AHCIIeTYepa Takcy.

9, 3-D MOZACIHPOBaHHE CTONKHOBEH S BO3AymIHOro cynna ¢ nrunei,
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10. 3-D monenuposanne B3nera M TOCaNKH BO3MYLWIHOTO CynHa s
Pa3IHYHBIX XapaKTepUCTHK BeTpa u BIIIT.

11, ABTOMaTH3anus YIPABJICHHS IPY30BbIM TePMHUHANIOM asporiopra.

12. Wmuraunonnas monens BHYTPUTOPOJCKHX aCCakKUPCKUX EPEBO30K.

13. Cpasuenne sdpdextuBHOCTH aJITOPHTMOB  TEOPUHM rIpahoB moucKa
KpaTyaHIllero nyTu Ha cxeme METPOIIOJUTEHA.

14. Monenuposanne nopenenus BC B paiione npusemnenuss 8 AQ
«MexayHaponusrit asponopt llepemeTtnesoy.

15. [Ipumenenue HEKOTOPBIX YHCIEHHBIX METO/I0B MHTErpUPOBaHUA CHUCTEM
OOBIKHOBEHHBIX IuddepeHuHaTbHBIX YPaBHEHUH 11 MCCIIeI0BAHUS T10Be IeHUs BC.

l16. Hccenenosanue TYpOYJIeHTHOCTH ipu nocaznke BC B paijtone asporopra.

3.2.3 Tlokasatenn u KPHTEDHH OULEHHBAaHHS pe3yabTaTOB BbINYCKHOM
KBATHGHKAUHOHHOI PaGoThI, a Takske IIKAJIbI OUeHHBAHHS

PesynbraTe BRITYCKHOH  KBalH(DUKALHOHHO paboTel  onpenensiorcs
OLIEHKaMH: COTIIHYHOY, «Xopouroy, «YLOBIIETBOPHTEILHOY,
«HEYOBIIETBOPUTENLHOY». QueHKky «OTIIMYHO», «XOPOLIOY, «YIOBJIETBOPHUTEIBHO
O3HAYAIOT YCNeIIHYIO 3a1IuTy BBIITYCKHOH KBaIM(HUKALHOHHOI] padoTHI.

Ouenka 3a BBITYCKHYIO KBalU(UKaLHOHHYO paboTy BelHOCHTCH B pe3yibTare
FOIOCOBAHHUA  4/IEHOB  rocymapcTBeHHOI JK3aMCHALlMOHHONH KOMHCCHH  mociie
00s13aTeNnbHOrO 0GCyY K IeHNS MpH OTCYTCTBUM CTYAeHTOB. Ilpu BbIBexeHMHU OLICHKH
I"'SK npunumaer o BHuManme CIIEYIOIHE MOKa3aTe u:

1) comepxanue npencrasnennoi K 3aIlIMTe BBIMYCKHOH KBanu(puKaUMOHHOI
padoTsl COOTBETCTBYET 3asiBIeHHOMH Teme BKP:

2)  odopmienue TIPE/ICTaBICHHON BBINYCKHO KBaTH(QHKAUMOHHON paGoThr
COOTBETCTBYET NMpaBUIam oopmienust BKP;

3) Hokmam cTymenTa o lpoaenanHoi pabote, ero ymenue KpaTko W 4eTko
H3JI0)KHTD €€ OCHOBHBIE N0J0KeHH S, YPOBCHb BIIaICHUS MaTEPHATIOM:;

4) orBeThl CTyIeHTa Ha BOIIPOCEI 4JIEHOB rOCyIapCTBEHHOI
IK3aMCHALIHOHHOH KOMHCCHHM 110 Teme BBIMYCKHOH KBaNH(UKALKOHHOIH padoThI;

5) coxepxanue MPE3CHTAUMM M JPYrHX MpencTaBlIeHHbIX CTYAEHTOM
ACMOHCTPALMOHHBIX MaTEPHATIOB.

Pesynbrarer BBIITYCKHOH KBaH(PUKALHOHHOI paboTe! onpenensoTes OLIEHKaMH
«OTIIHYHO», «XOpOLIOY, «YAOBIICTBOPHTENLHON, «HEYNOBJICTBOPUTENBbHO». OLeHKH
«OTJIIHYHO», «XOpOLIOY, «YZAOBJICTBOPHTENIBHO» 03HAYAFOT YCIELIHYIO  3auiuTy
BBIIIYCKHOM KBaH(DMKaLHOHHOI paboTsl.

Kpurepun ouenku YPOBHS C(OPMHPOBAHHOCTH KOMIIETeHIIHIA;

COTIHYHON
— o0yvarommuiics 060cHOBbBIBaET BBIOOP TEMBI H APryMEHTHPYET MpeasiokKeHns,

OnucaHHble B BKP;
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— Y4ueOHbIlf Marepuan mo o0pa3oBarenbHOi IPOTPaMMe OCBOEH B MOJHOM
o0beMe, obyvaromuiics Moxer JIOTHYHO, TPaMOTHO U IOCIENOBATENHHO €ro
H3J1araTh;

— IO TeM€ BBINYCKHOH KBaJH(pUKALHOHHOM PaboTsl oOyvatommiics u3ydmn
TTHTEPATypy, CBOOONHO NpPHMEHSET W3yYeHHbI MaTepuall B MpPaKTHYECKOH
NeATENbHOCTH;

— oOyuarowniics cBoGOAHO BaneeT MpoQeccuoHanbHoM TEPMHHOJIOTHEI;

~ CONepikaHMe  Joknmaja  obyvaromierocs, a Ttak e rpaguyieckuit
(Ipe3eHTaunoHHBI ) MAaTEpHAT TTOJIHOCTBIO COOTBETCTBYET BLIOPAHHOMH TeMe BKP;

— B BKP npocnexusaercs ceszs MEXIy LeIAMU W 3aJa4aMH, [TOCTAB/ICHHbIMH
B BKP u pesynbratamu paGorsr (MccaenoBanus);

— ol0y4varoumiics APTYMEHTHPYET NpEeCTaBIE€HHbIE BBIBOIAbI MO pabote Haj
BKP:;

— CcoOmroIeHb! Bee TpeGoBanms K opopmienuro BKP;

— MaTepHall I0KJIaka U30XKeH SCHO U apryMeHTHPOBAHO;

— olywarowmwuiics npuaepxuBaeTcs periamMenTa npy u3N0XKeHHH T0KTaja;

— 00y4YaromuMes 1aHbl YeTKHe OTBeThI Ha TTOCTABJIEHHBIE BOMIPOCHI WIEHAMHU
FOCYNapCTBEHHOH 3K3aMEHAlHOHHOW KOMHCCHH.

«XOPOLLIO»

— OOyvalommiicss HeyBepeHHO O0GOCHOBLIBAET BBIOOD TEMBI M IIpeIOkKeHHs,

onucanHele B BKP;

— Y4eOHBI Matepuan mo 00pa3oBaTebHOM NporpamMMe ocBoeH B MIOJTHOM
o0beme, obyuarommiics Mosker AONYCKATh HETOYHOCTH B €TI0 H3JI0XKEHHH;

— oOyuaroluiics BlageeT 0CHOBHOMN NpodeccHoHanbHOM TEPMHHOJIOTHEIH;

~ COIepXXaHWe  Joknaza  obywarolierocs, a  Tak ke rpapuyeckuit
(Npe3eHTaLMOHHbIIT) MAaTCpHA He MOJHOCTBIO COOTBETCTBYET BRIOPAHHOI Teme BKP;

— B BKP npocnexusaercs cpssp MEKAY UEIAMH W 3aJa4aMH, [OCTABJIECHHBIMH
B BKP u pesynsratamu paGotsr (MccrenoBanus);

— oOyyarmmiics ApryMEHTHDPYET MpeaCTaBIeHHbIE BbIBOAbI MO paborte Han
BKP;

— JOMYLICHBI OWIHOKHU B 0OpMIeHHH conepxauus BKP u noknana:

— oOyyarouiics cnabo usnaraet MaTepuan 1oKjana;

— oOywaromuiics cobmonaer PErIaMEeHT NPH H3/I0KeHHH 10K/Iaja;

— oOywvarommiics 1an He YeTKHe OTBETHI Ha IOCTaBJICHHBIE BOMPOCHI YJIeHAMH
FOCYNapCTBEHHOM SK3aMeHallHOHHON KOMHCCHH, HO He 6bLTo OOIMYLIEHO
CYLIECTBEHHBIX OLIUOOK.

«YIOBJIETBOPHTEILHO

— oOyvaroumiics cna6o 060CHOBBIBaeT BBIOOD TeMBI H IPeaJIOKEHU,

onucanHble B BKP;
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— obyuarowmiics cnabo ocsom yueOHbIii MaTepuan mo o0Opa3zoBarespHOi
NMPOTrpaMMe M NI0MyCKaeT HeTOYHOCTH B ero H3JI0KEHUH;

~ 0 TeME BBITYCKHOH KBaAM(DHKALMOHHOl paboTel 0byuaromumiics H3YYnJI
JIATEPATYPY, HO HE MOXET B MOJHOI] MEpe TMPHUMEHATh W3y4YeHHBIH Martepuan B
TPaKTHYECKOH NeATeNbHOCTH;

— OO0ywarowmiics mioxo BJIaJIeeT mpogeccHOHAIBHOI TEPMHHOJIOTHEI;

— B CONCpKaHHWH 1OKJIafa, a Tak ske B rpaguyeckom (npeseHTauHOHHOM)
Martepuane odyvarouuiicy AONYCKAeT HECOOTBETCTBUS conepxanuto BKP;

— 00yYarolUMCs He TaHb! OTBETH] Ha NOCTaBIeHHbIE BOMPOCHI YIeHAMH

FOCYAapCTBEHHOM K3aMeHAHOHHO] KOMHUCCHH;
— oOyvaromuiics OTCTYIAeT OT perjiaMeHTa NPy H3M10KeHHH JI0KTa1a.

«HEYIOBJIETBOPHUTENLHO

— oOyuaroimifcs He Mosker 000CHOBBIBATH BBIOOp TeMBI M NpPeIOKEeHHU ],
onucaHHele B BKP;

— oOywarommiics He ocBou Y4eOHbIH MaTepuan 1o obpa3oBarenbHoi
nporpamme;

— oOdyuaroumiics He Brageer OCHOBHOH NpodeccHoHaNbHON TEPMHUHOJIOTHEN;

— COJepKaHue  Joxjana oOy4aromierocs, a Tak e rpagpuyeckHii
(TpeseHTaunonHbIiT) MAaTepHall HE COOTBETCTBYET BEIOPAHHOI TeMe BKP;

— B BKP Her cBsizn MEXAY LeISIMH U 3a1a4aMH, MOCTABACHHBIMU B BKP u
pesynbTatamu paboTsl (MccnenoBanys);

— He cobmonens! TpeGosanus k O(OPMIICHHIO BBITYCKH O KBallM QHKALHOHHOH
padoThI;

— oOyuvarouuiics He MoskeT ChOPMYIHPOBATE BBIBOILI 11O BKP;

— ofyuaromuiics He TPEACTaBHII BLIBOABI 1O paboTe Han BKP;

— JAONYIIEHBI OLUHOKHU B 0opmIeHHn conepxanust BKP u noknana;

— oly4aromuiicst He usnaraer MaTepHan JoKnana;

— obyvaromuiics He cobnroqaer PETJIAMEHT NpH H3JI0KEeHUH 10KIaja;

— 0Oydarommuiics He 1a1 OTBeTH Ha [IOCTABJIEHHbIE BOMIPOCH! YIeHAMH
FOCYNapCTBEHHOI HK3aMeHalMOHHO] KOMHCCHHU, HO He ObLIO fonyIeHo
CYIIECTBEHHBIX OLIMOOK.

B KavectRe Merommueckmx MaTepHaIoB, OMpeneasrOIInX npouenypy
OUCHUBAHUS DPE3yJIbTATOB OCBOEHUS oOpa3oBarenpHoil pOrpaMMBl, HCHONb3yeTCs
JIOKANbHBIH  HOPMATUBHBIH  akT ®I'OY  BO «Cankr-ITetep6yprexuit
FOCYNapCTBeHHBIH yHHUBepCHTET FP@XNaHCKOH aBuauun» (GI'BOY BO CII6rY ['A)
«I[Tonmoxenue o FOCYNapCTBEHHON MTOroBOH aTTecTaumn mo obpa3zoBarenbHbIM
fIporpaMmamM  BeicLIEro o6pa3oBaHus — lIporpamMmaM OakanaBpuara, nporpammam
CHCLUHATMTeTa M  mporpammam MarucCTpaTypsl, HMMeEIOIUM FOCYy1apCTBEHHYIO
AKKpeIMTALHIO, U O MopsiaKe U (hopme mpoBeneHHs HTOroBO; aTTeCTALlHUU IO He
UMCIOIIMUM  TOCYapCTBEHHOH AKKpeIUTalH  00pa3oBaTelbHbBIM IporpaMmam



BBICIIEro oOpasoBaHusg — porpaMMam Gakanaspuara, llporpamMmam crienuanurera,
NpOrpamMmMam MarucTparypen,

6 YuedHo-meToqHuecKOE H HHpOpManHoHHOe obecreyeHue
FOCYNapcTBeHHOI HTOrOBOI aTTecTanuu

a) OCHOBHas JuTepaTypa:

I Bupr, H. AJITOPpHTMBI W CTPYKTYpbl naHubiX. Hosasn BepCcHS s
O6epona [Dnexrponnsiii pecype]: ydeGHoe nocobue / H. Bupt. — Dnektpon. nan.
— Mocksa: JIMK [Ipece, 2010, — 272 ¢. — Pexum J0CTyna:
https://e.lanbook.com/book/1261 — 3ari. ¢ skpana.

2  Ecunos, B.A. Metoasl uceaenopanus onepauuii [DneKTpoHHbIi pecypc]:
ydebHoe mocobue / B.A. Ecunos. — DNeKTpoH. maH., — Cankr-Ilerep6ypr: JTaHbp,
2013. — 304 c. — Pexum Aoctyna: https://e.lanbook.com/book/68467 — 3ari. ¢
3KpaHa.

3 Tysosckuii, A. @, IIpoexkTupoBanue u paspabdorka web-npuaoxennii :
y4e0. nocobue mng aKazeMudeckoro Gakanaspuara / A. O. TysoBckuit. — M. :
Msnarensctso FOpaiit, 2017. — 218 ¢. — (Cepus : Yuusepcuters: Poccun). —
ISBN 978-5-534-00515-8. — Pexum J0CTYyIa : www.biblio-
online.m/book/I98FC98A—BE39-4A85-B831-B6DCBBBBEE03.

4 Iporpammuposanue ua sfi3bike C++ B cpege Qt Creator [DnekTponHEIii
pecype] : yuyebHoe nocobue / E.P. Anekcees [u 1p.]. — DIeKTpoH. 1aH. — Mocksa
, 2016. — 715 ¢. — Pexcum J0CTyna: https://e.lanbook.com/book/]00414. ~— BT,
9KpaHa.

5 bepecnasckuii 0. H., Beruueanreapnas MaTeMaTHKa: Yueb. nocob. mig
By30B. Pekom. YMO [Texcr]. Y. 3: [Mpubnuxennoe PeLICHHE HHTEerpajbHbIX
YpaBHenu#t / 3, H. bepecnasckuii, 5. M. Hanuurep, B. JI. Ilasios. - CIl6.:
Honurexuuxka, 2017, - 134c, - ISBN 978-5-7325-1117-8, Konmuuectpo 3K3EMILISIPOB;
210,

Mmocodue JUIs akageMHYecKoro Oaxanaspuara / M. A Becemeprubnii. — 2-¢ H31.,
HCIp. 1 non. — M.: U3natenbcTro FOpaiit, 2017. — 130 ¢, — (Cepus: bakanagp.
AKareMuyeckuit Kypc). — ISBN 978-5-534-02747-1. — Pexum J0cTyna

www.biino~0nIine.ru/book/B06768OF-DFED-4986-8ECC-47653C6DDF8E.
7 Jlobanos, A. MU. MaTtemaTuyeckoe MOAETHPOBaAaHHE HEIHHEIHHBIX

ITetpoB. — M.: Hsnatenscrro Opaiit, 2017. — 255 ¢, — (Cepus: baxkanasp.

AKaznemuueckuii Kypc). — ISBN 978-5-9916-8897-0. — Pewim noctyna:
www.biblio-onIine.ru/book/C75A8F37-0242-4A58-A5DA-168CAE6E9D4F.
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0) TononHKUTENbHAS JUTEpaTypa:
8 [Ilanmit, U. A. Jluneiinoe nporpaMMHupoBaHue: yued. mocoOue g

akazemuyeckoro Oakanaspuara/ M. A. Tamuit., — 2-e usg,, HCHp. U gon. — M.
MzparensctBo HOpaiit, 2017. — 175 ¢, — (Cepus: bakanasp. AkazeMuueckuii
Kypc). — ISBN 978-5-534-04716-5. — Pexum aoctyna:  www.biblio-

online.ru/book/6155555B-41EA-4829-B259-FA0162D38855 — 3ar. C JKpaHa.

9 IOmnosnu, B.M. MaremaTHueckue MOJE/JIH  eCTEeCTBEHHBIX HayK
[Snexrponsslit pecype] : yuebroe nocobue / B.U. 010suy, — ONEeKTPOH. HaH., —
Cankr-TlerepGypr : Jlamb, 2011. — 336 ¢ — Pexxum  noctyna:
https://e.lanbook.com/book/689 . — 3ary. ¢ JKpaHa.

10 CucTeMbl MOANEPKKH NPUHATHS peLUeHHIA: Y4eOHHMK W NPaKTHKyM A5
Oakanaspuata 1 Maructpatypst / B. I'. Xanun [v mp.]; non pen. B. I'. Xanuua, I'. B.
HYepHoBoii. — M.: M3natenscTso HOpaiit, 2017. — 494 ¢. — (Cepus bakanasp u
MarucTp. Axkagemudeckuit Kypc). — ISBN 978-5-534-01419-8. — Pesxum aocTyna:
www.biblio-online.ru/book/8D604E99-FCOE-4483-9FSE-54 AADGB898S?.

B) TepeYeHb pecypcoB HH(OPMALHOHHO-TEIeKOMMYHHKALHOHHOH  ceTH

«MHTepHeT»:

11 BitDegree [DnexTpoHHBIH pecype] - Pexum OCTyMa:
https://www.bitdegree.org/learn/, cBo601HbIi (nata obpamtenus: 15.08.2017).

12 Code Academy [DnexTpoHHbIif pecypc]. - Pexum  pocryna:

https://www.codecademy.com/, cBo60o11brif (nara obpamenus: 15.08.2017).

I3 Eamnoe okHo goctyma k oGpa3oBaTesbHbIM pecypcam [DIeKTPOHHBIN
pecype]. — Pexum noctyna: http:/window.edu.ru, cBoGoIHBbIH (nara oOpaiieHus:
15.08.2017).

r)  nporpammHoe  obecrieueHHe (TMUEH3HOHHOE),  6a3bl  JAHHBIX,
MH(OPMaHMOHHO-CIIPABOYHBIE H TIOMCKOBBIE CHCTEMBI:

14 Qt [mporpammuoe ofecreuenne]. — Pesxxum noctyna: https:/www.qt.io/,
cBOOOMHBIN (1aTa o6patuenus: 15.08.201 7):

I5 Visual Studio Community [mporpammuoe obecmeuenne]. — Pexum

IOCTyTa: https://visualstudio.microsoft.com/ru/vs/community/, CBOOOJHBIH (11aTa
oOpamwenus: 15.08.2017).

7 MarepnaabHo-TexHHYecKoe obDecrnevyeHHe rocy1apcTBeHHOM
HTOrOBOH aTTeCTALIHH

Jl1s  NpoBeNeHMs: ToCYyTapcTBEHHOro sK3aMeHa W 3aLIMTBl  BBITYCKHOI
KBaJTH(HUKALMOHHON paboThl BbigeIgETCS ayauTtopust kadenpnr Ne8 (800,801),
TIEPEHOCHOH NPOEKTOP.
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IporpamMma  rocymapcreennoit MTOrOBOH  aTTeCTAlMM  COCTaBieHa B
COOTBETCTBUM ¢ TpeGoBauusmu OI'OC BO mo HanpasieHuo nmonrotosku 01.03.04
«IIpuknansas MatemaTukay.

I[Iporpamma PacCMOTpeHa M yTBep)kIeHa Ha 3acemaHHu Kadenpsr Nel6
I IpuknagHoii MaTeMaTUKH

« 19 » 8@&&%} 4 2016 roxa, mpotokon Ne &

Pazpaborunku:

K.T.H., IOUEHT ; @ il Janunurep SI.M.
(vuenan cmeneny! yuenoe 3ean AMIAUA J untuans: paspadomuuxoe)

A.¢.-M.H., podeccop - bepecnasckuii D.H.

(yuenasn ¢ eﬁweno aHue, }am/ U unuyuans: pazpatomuuxos)

3aBenyrommii kadeapoit No 8 lpuknannoii Mat ﬂ\HHd)opmaTHKH
| Hanunrep S.M.

(vuenas cmenens, yuenoe aue, davunus u un yuans: sasedyiowezo kagedpor)

K.T.H., IOLIEeHT

ITporpamma cornacopana:

Pykosomutens OITOIT | f}
(% / ——— Jlanunrep .M.

K.T.H., JOLIEHT

(yuenas cmenens, yuenoe sane, avunus u unuyiliio pyxogodumens O10[T)

Ilporpamma paccmorpena u on Ha 3acellaHuu Y4eOHO-MeToarYeckoro

coBeta  VYHuBepcureta @ « /b » 2 ele Y N 2017  rona,
- gk O
npotokon Ne 4 . J
C wu3MeHeHHsIMU u JNOMOJIHEHHUSIMH OT «30 » weTa 2017 roja,

npotokon Ne {0 (B COOTBETCTBHH ¢ Ilpukasom ot 5 anpens 2017 r. Ne 301 «O6
yTBepxnacHuu Ilopsanka opraumsammm u OCYLIECTBNCHHA 0Opa3oBaTebHOM
ACATEIBHOCTH 110  06pa3oBaTe/IbHBIM fiporpaMmamM  BeICIero o6pa3oBaHus —
porpamMmMaM  GakasiaBpuara, fporpaMMaM  CrleLMalliTeTa,  IporpamMMmam
MarucTpaTtypsi»).
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