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Pabouasi nporpamma rocynapctsennoit urorooit arrectanuu «Illoaroroska k caaue u
ClaYa  rOCylApCTBEHHOr0 JK3amMeHa» Juisi oOy4yalolUXCsl MO HampaBAEHHIO I[OATOTOBKH
02.03.02 dynnamentanbHas uHopMaTnka ¥ MHOYOPMALMOHHBIE TEXHOJOTHH (ITpoduns
nojaroroskn: dynjamenTaibhas uHpopMaTHKa U MH(POPMALMOHHbBIE TEXHONOTHH), COCTABIIEHA
Ha ocrosanuu  MejepalibHOro ToCYJapCTBEHHOr0 00pa3oBaTENBHOrO CTAHAAPTa BBICLIErO
obpasosanusi — Oakanaspuar 10 HanpasieHHio mnoarotosku 02.03.02 @dyugameHTanbHas
niopmarika ¥ MHPOPMALMOHHBIE TEXHONOTHH, YTBEPXKAEHHOTO MpHKazoM MuHMCTepCTBa
obpasosanus 1 nayku Poccuiickoit ®enepaunn ot 23 asrycra 2017 r. Ne 808 (¢ u3m. u jor.),
Iopsika  oprammsaumm ¥ ocyluecTBIeHHs — 0o6pa3oBaTeNbHOM  JEATENBHOCTH IO
oOpa3soBaTeNbHBIM TIpOrpaMMaM  BHICIIEro 06pa3soBaHMs — TporpaMMaM GaKanaBpHata,
IporpaMmMaM  CHeuMalIdTeTa, IpPOrpaMMaM MaruCTpaTypbl, YTBEPXKIEHHOTO IPHKAa30M
MunucTepeTBa HayKH U BBICIIEro obpasosanus Poccuiickoit ®enepanuu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. u 1011.), B COOTBETCTBHH C yYEOHBIM TITAHOM, YTBEPKICHHBIM YYEHBIM COBETOM
®I'OY BO «loul'V» miust Habopa 2024 roxa.

PazpaboTunk:
NONEHT  Kaeaphl ‘TPUKIATHOW MATEMaTHKH H
TEOPUH CHCTEM YIIPABJICHUS,

JI-p TEXH. HAYK, JIOLIEHT — J.B. IlleBuos
Pabouasi mporpamma onobpena Ha 3acenanuy Kadeapsl NPUKIAJHON MAaTEMaTUKH M TEOPHH

CHCTEM YIIpaBJICHHUS.
[Tporoxomn or 26.03.2024 r. Ne 8

3asenyromuii kadeapoi e J.B. IlleBioB
COI''TACOBAHO:
Jlexan (pakyyibTeTa MaTeMaTHKH U

MH(POPMALIMOHHBIX TEXHOJIOTHH
28.03.2024 r.

H.A. Mouceeuko

YueGno-mMeroanueckas KoMuccus QGaxyabTera MATEMaTHKA U HHGOPMAIMOHHBIX TEXHOJIOTHIA.
[Tporoxoi or 28.03.2024 r. Ne 3.
[Ipencenarens oo™ JI. K. CensixoBa

PykoBoanTens 0OCHOBHOI 1npodeccHnoHanbHOM
o0paszoBaTelibHOM IIPOrpaMMBbl,

J-p TEXH. HayK, JOIL. o=, JI.B. IlleBrioB

26.03.2024 r.



3

1. MECTO I'OCYJAPCTBEHHO! HTOI:OBOPT ATTECTALIMU B CTPYKTYPE
OBPA30OBATEJIbHOU ITPOI'PAMMBbI

1.1. TpebGoBanus K MpeABAPUTEIHHOM MOATOTOBKE OO0YYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COIYTCTBYIOIIME JMCIUIUIMHBI, HA KOTOPBHIX OCHOBbIBaeTcs lloaroroBka k caade u cpada
roCyJapCTBEHHOT'O IK3aMEHa!

0a3oBasi MOJArOTOBKA MO MareMaTHke U WH(opMmaTthke B 00BEME MpOrpamMmbl CpeaHel
LIKOJIBI;

JTUCIHUIUIMHBI TTPOrpaMMbl OakajaBpuara: BCE JUCHUIUIMHBI MPOTpaMMbl OakaiaBpuaTta,
OCBOEHHBIE B ITpoLiecce 00yUeHUsI.

1.2. TloaroToBka K ciade U cada roCyJapCTBEHHOTO IK3aMeHa OCHOBBIBAeTCS Ha 0aze
3HAHUM M YMEHM, IMOJYYEHHBIX B XOJ€ HU3Y4YEHUS IJUCUUIUIMH U NIPOXOXKJICHHUS IPAKTHK
cormacHo ydyeOHOMY 1uUiaHy HampaBieHuss noarotoBku 02.03.02 dynagamenTanbHas
uH(popMaTUKa M HHPOPMAIMOHHBIE TEXHOJOTUU W HaIpaBlieHa Ha YCTAaHOBIIEHHWE YpPOBHS
noaroroBku BeimyckHUKa OI'BOY BO «/loH]'Y» K BhIMOTHEHHIO TIPOGECCHOHATBHBIX 3a7a4d U
COOTBETCTBUS €ro MOJArOTOBKU TPEOOBaHUSAM TOCYJapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHIApTa,
3asBJICHHOTO HAIPaBJICHUS TTOJATOTOBKH.

2. OIIMCAHUE 'OCYJAPCTBEHHOM UTOI'OBOM ATTECTALIUU

2.1.  OOmas XxapaKTepPUCTHKA

HanmenoBanme mokasaTeins 3HadeHUE MOKa3aTes

HasBanue oO6pazoBaTenbHON MTPOrpaMMBbl 02.03.02 dynnaMenTanbHast HHPOPMATHKA U
uHpopmanronusie Texuosoruu ([Ipoduin
noarotoBku: OyHnameHTanbHas nHGOpMaTHKa
1 MH()OPMAITMOHHBIC TEXHOJIOTHH)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C Bb3.5.1 [ToaroroBka k ciaye u ciada
y4€OHBIM TIJIAHOM rOCYJIapCTBEHHOI0 3K3aMEHa

Yacth 00pa3oBaTeIbHON MPOrPaMMBbl bazoBas gacth

KonnyecTBo 3a4eTHBIX €AUHULY / BCErO YacOB 3/108

2.2.  PacnpezneneHue 4acos I10 epuoaaM o0ydeHus

OO11ee KOIMYECTBO YaCOB
o
o | E caMocCTosi-
®dopma g 3 o
= nekuu- | mabopa- | MpakTU- | TEIbHOM dopma
00y4eHUsI 2 | 2 BCETO
8 | OHHBIX | TOPHBIX | YEeCKHX | pPabOTHI KOHTPOJIS
+TKOHTP.
OuHas 4 8 — — — 108 108 9K3aMeH

3. LEJI TOCYJAPCTBEHHOM UTOT'OBOM ATTECTALIMU

VYcranosnenue ypoBHs noarotoBku BeltyckHUKa @I'BOY BO «/loHI'Y» K BBINOIHEHHIO
npo(ecCHOHANBHBIX 33J]ad U COOTBETCTBHUSl €r0 MOJATOTOBKH TPeOOBaHMSIM TOCYAApCTBEHHOTO
00pa30BaTEeNLHOTO CTaHIapTa, 3aABICHHOTO HAIIPABIEHHS TOATOTOBKH.

K WTOroBBIM aTTE€CTalMOHHBIM HCIBITAHUSAM, BXOJSIIMM B COCTaB TIOCYAApCTBEHHOM
UTOTOBOM aTTecTaliy, JOMYCKAIOTCs JIUIA, B TIOJTHOM 00beMe YCIENIHO 3aBEPIINBIINE OCBOCHUE
OCHOBHOI 00pa30BaTeIbHONW MPOrpaMMbl 1O COOTBETCTBYIOIIEMY HAMpaBiICHUIO MOATOTOBKU
BBICHIETO MPO(GECCHOHATIEHOTO 00pa30BaHusl.

[Ipn ycmoBMM yCHENIHOTO NPOXOXKJIECHHSI BCEX YCTAHOBJIEHHBIX BHJIOB HTOTOBBIX
aTTECTAllMOHHBIX MCIBITAHUM, BXOAAIIMX B [OCyZapCTBEHHYHO MTOIOBYHK) AaTTECTALMIO,
BeITyCKHUKY DPI'BOY BO «J/loHI'Y» Beimaercs aumiom 00 0o0pa3oBaHWM C TPUCBOCHUEM



orpezieIeHHON KBaIU(UKaIIIH.

locynmapcTBeHHass UTOTOBasi aTTeCTAlMs JJIsI BHITYCKHUKOB, OKaHYMBAIOMIMX OOydeHUE
o 0o0pa3oBaTENBPHONM TporpaMme 1o HampabiieHuro moarotoBku 02.03.02 dynpameHTadbHas
uHpopMaTiKa U MH(POPMAIIMOHHBIE TEXHOJOTHH, oOpa3oBarenbHas nporpamMma «bakamaBpuar
BKJItouaeT B cedst [loaroToBky K caaue u caady rocyJapcTBEHHOTO dk3aMmeHa u [1oarotoBky k
IpOLEAYpE 3alIUThl U 3AIIUTY BBIMTYCKHON KBaIH(DHUKAIIMOHHOW paboThl. J[aHHBIN JOKYMEHT —
310 nporpamma [IoaroToBKM K caave U cauu rocy1apCTBEHHOIO 3K3aMEHaA.

4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHW A

4.1. KomnereHuuu

VK-2. CnocoGeH ompenensaTs Kpyr 3ajad B paMKax ITOCTaBICHHOW LeNM U BbIOMpATh
ONTUMAJIBHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JEHCTBYIOIUX IIPABOBBIX HOPM, UMEIOIINXCS
pECypCoOB U OrpaHUYEHUH.

YK-3. CriocobeH oCymecTBIATh CONMAIbHOE B3aMMOACHCTBUE U PEATM30BBIBATH CBOIO
pOJIb B KOMaHe.

VYK-5. CiocobeH BOoCIIpUHUMATh MEXKYJIBTYPHOE PAa3HOOOpa3ue 00IIecTBa B COI[UATIBLHO
UCTOPUYECKOM, 3TUUECKOM U PHI0COPCKOM KOHTEKCTaX.

YK-7. CniocobeH moafepKuBaTh OJDKHBIH ypOBEHb (PH3MUECKOW MOATOTOBIEHHOCTH
JUis o0ecreyeHns NOJTHOLUEHHOHN COlMaIbHON U TPOeCCHOHATBHOM 1A TEbHOCTH.

YK-9. CniocobeHn mnpuHHMAaTh O0OOCHOBAHHBIE HPKOHOMHYECKHE PEHICHUS B Pa3IMYHBIX
001aCTAX KU3HEEATEITbHOCTH.

VK-10. Cnocobern  popMupoBaTh HETEPIMMOE OTHOIICHHE K KOPPYIMIIHOHHOMY
HOBEJICHUIO.

OIIK-1. CnocoOeH mnpuMeHsTh (yHIaMEHTAJIbHbIE 3HAHUSA, IOJIyY€HHbIE B 00JACTH
MaTeMaTHYeCKUX M (WIM) €CTECTBEHHBIX HayK, U HCIOJIb30BaTh MX B INpOodhecCHOHaIbHOM
JESITEIIbHOCTH.

OIIK-3. CiocoGeH K pa3paboTKe alrOpUTMHUYECKUX M NPOTPaMMHBIX DELIEHUH B
00JaCTH CHUCTEMHOTO U MPHUKJIAJHOTO IPOrpaMMUPOBaHUs, MAaTEMATUYECKUX, HH(POPMALIMOHHBIX
U MMHTAIMOHHBIX MOJEJeH, CO3/l1aHuI0 HH(POPMALMOHHBIX PECYpCOB IJIOOANbHBIX CeTell,
00pa30BaTeNbHOTO KOHTEHTA, MPHUKIAJHBIX 0a3 JaHHBIX, TECTOB U CPEICTB TECTHUPOBAHUS
CHCTEM M CPEJCTB HAa COOTBETCTBHE CTAHIApPTaM U UCXOJHBIM TPEOOBaHUM.

[1IK-1. CnnocobeH moHUMaTh U MPUMEHSTh B HAYYHO-UCCIIE0BATEIbCKON 1 MPUKIIATHON
JEATEIIBHOCTH COBPEMEHHBI MaTeMaTUYECKUI amapaT, OCHOBHBIE 3aKOHBI €CTECTBO3HAHHA,
COBPEMEHHBIE S3BIKM IPOrPAMMHUPOBAHMSI U MPOrpPaMMHOE OOecleyeHue; OnepalroHHbIe
CUCTEMBI U CETEBBIE TEXHOJIOTUN

5. ITPOTPAMMA T'OCYJIAPCTBEHHOH UTOI'OBOM ATTECTAILIUU

[TporpaMMa NOArOTOBKU COAEPKHUT MOHATHS, (AKThl U METOJbl, 3HAHHUE KOTOPBIX JTOJKEH
IPOIEMOHCTPUPOBATh CTYJEHT Ha 3k3aMeHe. [Ipu oTBeTe Mo OuineTry HeoOX0AUMO 3HATh TaKKe
BCE IMOHATHS M YTBEP)KIEHUS, KacalolUecss TEOPEeTHMYECKHWX BOMNPOCOB M pEIIeHMs 3ajad.
Bomnpocs! pazaeneHs! o y4eOHbIM AUCHUTUINHAM.

1. MATEMATHUYECKHWI AHAJIN3

l. [IpouzBoHasi, b hepeHIPYeMOCTh u muddepeHmman. [IpaBuna
nuddepeHIpoBaHms.

2. Heonpenenennslil naTerpan. OCHOBHBIE METO/bI UHTETPUPOBAHUS.

3. Hucnosoi psa. CXxoaguMocCThb.

4. ®opmyna Teinopa 11 GyHKIUN OJJHON MEPEMEHHOM.

5. MHTterpan Pumana u ero cBocTBa.
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6. HenpepsiBabie hynkmuu. CBoiicTBa (DYHKIMI HEMPEPHIBHBIX HAa OTPE3KE.

7. JlokanbHbBIM S3KCTpeMyM (YHKUUN onHOW mnepeMeHHOH. HeoOxomumble ycioBusl.
JlocraTouHble yCIOBUS.

8. Unrterpan Pumana. ®opmyna Hetorona-Jleitonuna.

2. AJITEBPA U T'EOMETPUA

1. Marpuusl u onepauuu Haj HUMU. OOpaTHast MaTpULa.

2. JIuneiinpie npeoOpa3oBaHus U UX MaTpullbl. COOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIE
BEKTODBI.

3. OcHoBHasl TeopeMa ajireOpbl U €€ CIeCTBUS.

4. BexTopsl, omepauuu HajJ HUMHU (CIIO)KEHHE, YMHOXXEHHE HA YMCIO, CKaJSPHOE,
BEKTOPHOE M CMEIIaHHOE POMU3BEIECHUS ) KOJNIMHEAPHOCTh U KOMILIAHAPHOCTH BEKTOPOB.

5. JInneliHas 3aBUCUMOCTDb CUCTEMBI BEKTOPOB.

6. B3auMHOe pacnoioyKeHNe NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

7. Kpurepuii cymecTBoBaHus U popMysia HAXOXKACHUS OOpAaTHON MaTPHULIBL.

8. Kputepuii COBMECTHOCTH CUCTEMbI IMHEHHBIX YPAaBHEHUN.

9. Teopembl 0 KOpHAX MHOrou4wlIeHOB (T. be3y, o peneHun Ha IBY4YJIEH, O PAa3I0KEHUH Ha
JUHEWHbIE MHOXKHUTEIHN).

10. Kputepuii u cBoiicTBa JIMHEMHOM 3aBUCHMOCTH BEKTOpPOB; TEOpeMbl O Oasuce
JIMHENHOI0 IPOCTPAHCTBA.

3. TEOPUSI BEPOSITHOCTEU U MATEMATHUYECKAS JIOTHKA.

1. Onpenenenust BEpOSITHOCTH.

2. CBoiicTBa BEPOSTHOCTEH, YCIIOBHBIE BEPOSITHOCTH, (POPMYJIa TIOJTHON BEPOSITHOCTH.

3. ®opmyna baiieca, He3aBUCUMOCTH COOBITHHA.

4. OrmpeneneHue Ciay4aiiHOM BEMWYMHBL, (YHKIUWA PACHpeleNieHHs, TIJIOTHOCTH
pacnpeneseHusl.

5. UwucioBble XapaKTEpUCTUKU CIIyYalHBIX BEJIWYUH: MAaTEMaTH4YeCKOE OKHMIAHHE,
JUCIIEPCUS.

6. OcHOBHBIE pacnpeaeneHns: OnHOMuansHoe, [lyaccoHa, reomeTpudeckoe, paBHOMEPHOE,
II0Ka3aTelbHOE, HOpMaJIbHOE. VX 4NCI0BBIE XapaKTEPUCTUKH.

7. HezaBucuMble ciayyaiiHble BEIMUHHBI, KO3 (OUIUEHT KOppesLun.

8. XapakTepucTU4YeCKHEe U MPOU3BOIAIINE (PYHKIIUH.

9. OcHOBHBIE METOJbl OLIEHKH HEU3BECTHBIX MapaMeTpPoOB: METOJ] MOMEHTOB, METOJ]
MaKCHUMaJIbHOTO IPaBA0No100us.

10. ®opMya MOJTHON BEPOSATHOCTH.

11. buHOoMManbHOE pacnpeneIeHue.

12. YucnoBble XapaKTEPUCTUKH CITydyalHBIX BelIU4YuH. X cBoiicTBa.

13. Ycnosnsle BeposiTHocTH. Popmyna baiieca.

4. TNODOEPEHIINAJIbHBIE YPABHEHU A

1. ITocranoBka 3anaun Kommu 17151 00bIKHOBEHHOTO AnddepeHInanbHoro ypaBHeHUs n-Tro
HOpsAIKA.

2. JIuneiinbie nuddepennmanpaple ypaBHeHU n-ro nopsaka. GyHaaMeHTalbHas cucteMa
pemenuid. Onpeaenutens BpoHnckoro. CTpykTypa 00IIero pemeHus JMHEHHOT0 0JTHOPOAHOTO U
JMHEHHOTO HEOJHOPOAHOTO UG HEpEeHIINATBLHOTO YPABHEHUS.

3. Teopema o CTpyKType 00IIero penieHus: JHHEHHOTO 0THOPOTHOTO AU HepeHITnaTEHOTO
YPaBHEHHUS N-TO MOPSJIKA.

5. AUCKPETHASA MATEMATUKA

1. Ompenenenne MHOxecTBa. Omnepanuu HajJg MHOXECTBAMU. PaBEHCTBO MHOXKECTB.
Bxnrouenue, crporoe BkinrodeHue. CBONCTBA.

2. OTHoIEHUS, 1€KapTOBO IIPOU3BEIEHUE, OTHOLIEHUE dKBUBAIEHTHOCTH. Onepannun Haj
orHomeHussMU. CiocoOBb! 3a1aHus] OTHOIIIEHUH.

3. PexyppenTHble nocnenoBatenbHocTH. [locnenoBarensHoCTh yncesn OuboHauyH.

4. byneBbl QyHKIIMM OT IBYX MepeMeHHbIX. CriocoObl 3a1aHus OyaeBbIX (PyHKIHIA.



5. bunommanbnas ¢popmyna.

6. IlepecTaHOBKH, pa3MEILLIEHUS U COYETAHUS C IOBTOPEHUSIMH.

7. IlepecTaHOBKH, pa3MeLEHHsI U cOYeTaHUs 0€3 TOBTOPEHHH.

8. PexyppeHTHBIE COOTHOIIEHHs. PemieHne IMHEHHBIX PEKYPPEHTHBIX COOTHOIICHUH
BTOPOr0O NOPSJKA.

9. Ditnepossl rpadsl. Kpurepuii siinepoBoctu rpados..

6. BBIYMCJIMTEJIbHASI MATEMATHUKA

1. 3agaua Teopun unTepnonupoBanus GpyHkuuu. Cucrema Qynkuuii YeOpiena.

2. NaTepnionsimonHbie kBaaparypHeie popmynsl HeroTona-Koteca.

3. Meronpl utepauuil Ui HEIMHEHHOro ypaBHEHMs (IIOJOBUHHOIO JEJIEHUS, XOpA U
HrroTona).

4. Metoibl UTE€paLMii ISl CUCTEM JIMHEHHBIX YpaBHEHUH. Y CJI0OBUSI CXOIUMOCTH.

5. 3amaua Ko 111 0OBIKHOBEHHBIX (D PEpEeHIMATBHBIX YPaBHCHUM.

6. nTepnionaunoHHblii MHOTOWIeH Jlarpanka. I'eomeTpudecKkuili CMbICII.

7. BeiBog ipocToit u 0000menHon hopmyisl Tpanenun. [lorpenrHocTs GopMyIibl.

8. MeTon xopa [uisl pelIeHUs] HEIMHEUHBIX YpaBHEHUN. Y CIIOBUE TPUMEHUMOCTH METO/Ia,
CXOOUMOCTb.

9. Meto KacaTelbHBIX JJIsl PELICHUS HEIMHEWHBIX YPaBHEHUMH, YCIIOBUE NPUMEHUMOCTH
METOJa.

10. Metox wutepanmii Al pEIICHUS CUCTEM JIMHEHHBIX alreOpandecKux YpaBHEHHIA.
CxonuMocTs MeToza.

11. OnHomarossle MeTobI pemieHus 3agau Komm. Meton Diinepa.
. METO/IbI OIITUMU3 AN Y UCCJIEJOBAHUE OITEPAILIUN
. [1nan 3apaun nuHenHOrO NporpaMMupoBanusi. ONOpPHBIN IJIaH.
. Kanonnueckuii BUJ 3aja4y TMHEUHOTO IPOIPaMMHUPOBAHUS
. /IBOMiCTBEHHAsI 3a7ja4a JIMHEWHOT O ITPOrpaMMUPOBAHUS
. MeTo bl BO3MOXKHBIX HaIllPaBJICHUH.
. TeopeMbl JBOMCTBEHHOCTH B JUHEHHOM IIPOIPAMMHUPOBAHUH.
. Teopema 00 ONTUMaNbHOCTH IJIaHA B CUMIUIEKC - METOJIE.
. OCHOBbBI 1 A3bIKU [TPOTPAMMUMPOBAHUA
IlepemenHble, MaccuUBBl M yKa3aTend 0a30BbIX W HPOU3BOJIHBIX  THIIOB,
VMHUIMAIN3a "1}, TOYCTUMbIE OTIepalliy HaJl HUIMH, BBIPaKCHHUSI.

2. Iluxnbl, BIOXEHHBIE LUKIBL, ONEPAaTOPbl ILMKJIOB, IOATOTOBKA W HW3MEHEHUE
NepPEMEH "HbIX B LIUKJIaX.

3. ®dyHKIMHU, UX ompenesieHne, (GopMabHble MapaMeTphl, IPOTOTUIIBI. MeToAbI Nepesaun
uH(popMaluu B QYHKIUIO U U3 QYHKIIMH.

4. IIpoeKTpOBaHUE U COCTABIEHUE MPOTPAMM MO IYJbHOU CTPYKTYPHI.

5. Kunacebl, cexuumn pocryna. JlaHHble-uieHbl, (QYHKIMH-WIECHbI, JpPY>KECTBEHHBIE
byHKLINN.

6. OOBEKTHI, NX MAaCCHUBBI, yKa3aTeJIl HA HUX.

7. KOHCTPYKTOpBI U AECTPYKTOPBHI.

8. Tlomumopdusm B mnporpammupoBaHuu. lleperpyska (yHKUMHA, 3HAKOB oOIepaiui.
JleticTBus Haa OOBEKTaAMHU.

9. MeToauka NpoeKTUPOBAHUS U COCTABJICHUS POTPaMM MOAYIbHOU CTPYKTYPBHI.

10. BoipaxkeHus1, onepanuy HaJl BeTUYMHAMU 0a30BbIX THIIOB.

11. MeTonnka nporpaMMUpOBaHUs IPOCTHIX U BIIO)KEHHBIX THUIIOB.

— 00N AW~

OK3aMeHalMOHHbIN Ouier Ha [ocynapcTBEHHOM »JK3aMeHE BKIIOYAET 3aJaud U3
JUCUMIUIMH MaremMaTuyeckiii aHanus, anreOpa W TEeOMETpHs, TEOpHs BEpOSTHOCTEH H
MaTeMaTu4dCCKast JIOT'UKa, JII/ICb (1)6];) CHIIMAJIbHBIC YpaBHCHU, JUCKPETHAA MaTeMaTuka,
BBIYUCIUTCIIbHAsA MaTE€MaTuKa, METOABI OIITHUMHU3AIIUU W HCCICAOBAaHHEC onepam/lﬁ, OCHOBBI U
S3BIKA TIPOTPaMMHUPOBaHUA. 37ech MpeAcTaBiIeHbl THMBI 3a1ad. OOpasubl 3aj1ad 3TUX THUIIOB
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%98%D0%90%20%D0%B1%D0%B0%D0%BA%D0%B0%D0%BB%D0%B0%D0%B2%D1
%80%20%D0%A4%D0%98%D0%B8%D0%98%D0%A2/.

1. Haiitu Matpuiy oOpaTHyro 3alaHHON

2. CocTaBUTh MPOrpaMMy JUIsl HAXOXKJIEHUSI KOPHS YpaBHEHUs Y(X)= € TOYHOCTBIO JI0
0,001 MmeToIOM Ha3BaHUE METOA

3. CocraBuTh (YHKIUIO HAaXOXACHUS NpousBeAeHus mMatpull A u B pa3mepa pazmepsl
MaTpHl] COOTBETCTBEHHO. Mcmonb3ys 3Ty (YHKIHMIO, COCTaBUTh NPOrpaMMy HaXOXKICHHS
npousBenenusa Matpunl C u D pazmepa pazMepsl MaTpuil

4. IlpoBepuTh AOCTATOYHOE YCIOBHE CXOJMMOCTH METOJA HUTEpALUU JJIs CHUCTEMBbI
YpaBHEHU CUCTEMa YPaBHEHU U BBIYUCIUTH KOJIMYECTBO MPUOIMKEHUS K PEIICHHUIO.

5. Pemutsb rpaduyecku 3agaqy TMHEHHOTO MPOTPAMMUPOBAHUS

6. Cpenu SK3aMEHAIIMOHHBIX OWUJIETOB €CTh N «CcYacTIUBBIX». CTyIEHTHI MOAXOMAT 3a
Ouneramu Apyr 3a APyrom. Y KOro OOJIbIIe BEPOSTHOCTH B3ATh «CYACTIMBBINY OWIIET: Yy TOTO,
KTO ycJIOBUE | WM y TOr0, KTO YCIOBHE 2

7. PemmThb MOCTABJICHHYIO 3a7a4y JUHEHHOTO MPOrPAMMHUPOBAHUS CUMILIEKC-METOIOM.

8. Haiftu nmiomaap Gurypsl, orpaHMueHHON JUHUSMH YPaBHEHUS JTHHHUMA

9. Beruncnure paccTosiHuEe OT TOYKU KOOPJMHATHI TOUKH /10 IPSAMOM ypaBHEHHE MPSMO

10. IToctpouTh HMHTEPHOIAIMOHHBIM MHOrowieH Jlarpamka nns TabIWYHO 3alaHHOM
byakuun f(x)

11. Jana nelictBurenibHas MaTpuia pazmepa n x m. CocTaBUTh IpOrpaMmy NepecTaHOBKU
CTPOK MaTpPHUIIbl TAKUM 00pa3oM, 4TOObI YCIOBHE

12. Pemuts 3anauy Komn

13. Haiitu pemenune cucrems! auddepeHnnanbHbIX ypaBHEHUH

14. Beiuuciuth onpeaesieHHbIN HHTErpal

15. Beruncinuth HeonpeaeaeHHbIH HHTETpall

16. KakoBa BEpOSITHOCTh TOTI'O, UTO CyMMa KOJIMYECTBO HAyraJ B3ATHIX IOJOXKUTEIbHBIX
YHCcell, KaXk/10€ U3 KOTOPBIX YCJIOBUE 1, U BBINOJIHEHO YCIOBUE 2

17. CrapocTa rpynmsl noJaa B I€KaHAT CIEAYIOLIUE CBEICHUS O CTYJAEHTaX: CBEIEHUS O
cTyaeHTax. JlokaXuTe, YTO ITH CBEJIEHUS OLIMOOYHBI.

6. CTPYKTYPA U COJIEP)KAHUE T'OCYJIAPCTBEHHOI UTOIOBOI
ATTECTALIMA

6.1. ®opma oOyueHus — ouHas1, Kypc — 4, cemectp — 8.

JUTUTENbHOCTh YCTHOTO OTBETa Ha MEXIUCHMIUIMHAPDHOM JK3aMEHEe He JOJDKHA
coctaBiaTh Oosiee 30 mMuHYyT. HOpMaTuBHBIM CpPOK IMOATOTOBKHM BBINYCKHHKAa K OTBETY Ha
['ocynapcTBeHHOM 3K3aMeHe — 60 MUHYT.

l'ocynapcTBeHHBIN SK3aMEH TMPOBOAUTCS B OJWH 3Tam, YCTHO, 1o Ouieram. Kaxxmwrii
OUJIeT CONEPXKUT JIBa TEOPETUUECKUX BOIpOca M3 paszena 3 U OJHY 3ahayy, THIBI KOTOPBIX
yKa3aHbl B HACTOSAIICH MTpOrpamMMme.

7. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIINUECA

Kaxnpiii 6uner Ha ['ocyiapcTBEHHOM 3K3aMeHE COAEP)KUT JIBa TEOPETHUECKUX BOIPOCa
13 paszena 3 U OAHy 3a/1a4y, THIBI KOTOPBIX YKa3aHbl B HACTOSIIEH ITpOrpaMMe.

B otBete Ha m1060# TeopeTHYecKHi BOIPOC HEOOXOIMMO MTPUBECTH BCE NIEPEUHCICHHBIE
B BOIIPOCE METO/IbI, ONIPE/IETICHUS MOHATUN U HOPMYIUPOBKHU yTBepKAeHUH. JJi1 yTBepKIeHu
C TOMETKOH <«JI0Ka3aTb» HEOoOXOAMMO MPHUBECTH JA0KazarenbcTBa. [Ipu oTBere mo Ousery
HEO0OXOUMO 3HATh BCE TMOHATUS M YTBEPXKACHMS, Kacalolluecs] TEOPETUYECKHUX BOIPOCOB U
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pemienus 3anad. Kaxaplii TEOpETHYECKU BOMPOC OIIEHMBAETCA UCXOAS M3 MaKCUMabHBIX 30
6amioB, 3a1aua — 40 6ayI0B, B 3aBUCMOCTH OT IOJTHOTHI PACKPBITHS BOTIPOCa (COOTBETCTBEHHO,
peiieHus 3agaun). YieHsl u npejacenaTesb rocy1apcTBEHHON aTTeCTallMOHHON KOMHCCUU UMEIOT
IIPABO 33/1aBaTh YTOUHSIOLIME U JTOMIOJIHUTEIbHBIE BOIIPOCH] MO HAcTosIIEeN nporpaMmme. OTBEThI
Ha JIONOJHUTENbHbIE W YTOYHSAIOIIKE BONPOCHl BIUSIOT HA IOJHOTY  PAaCKpPBITHS
COOTBETCTBYIOILIETO TEOPETUYECKOTO BOMPOCA MM PELIEHUS 3aadd M KOJIWYECTBO HAOpaHHBIX
3a 3T0 3aaaHue 6amioB. KonmuyectBo OamioB 3a SK3aMEH BBIYMCISETCS MYyTEM CYMMHUPOBAHHS
0aiuoB, HAOpaHHBIX 32 BCE 3a/laHUs U3 OuIIeTa.

Pesynbratel 'ocyapcTBEHHOTO SK3aMeHa OIIEHUBAIOTCS 10 CUCTEME, KOTOpasi IeHCTBYyeT
B @®IBOY BO «Hdonl'Y»  («OoTIMYHO»,  «XOpOLIO»,  «YAOBIETBOPUTEIBHO» U
«HEYJIOBJIETBOPUTEIBLHOY, 10 100-0aimpHOM mKaie, a Takke mo mkaine ECTS) u o0bsaBIsOTCS B
TOT K€ JIEHb I10CJIE 3aKPBITOTO 3aCEAAHNS aTTECTALIMOHHOW KOMUCCHH.

CooTtBeTcTBYE 0AJLIOB OLIEHKE

K OiecTEO GaLIoR O11eHKa 110 IATHOAJUILHOM IIKajle
s 100 ECTS | Dxzamen, nudpdepeHunpoBaHHbII 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotio 3a4TE€HO
70-74 D YIOBJIETBOPUTEILHO 3a4TCHO
60-69 E 3a4TE€HO
35-59 FX HEY/IOBJICTBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3a4TEHO

8. OBECIIEYEHUME OBPA30OBATEJIbBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xome IloaroTroBku K chade W coadd TOCYJapCTBEHHOTO HSK3aMEHA HCIOJb3YHOTCS
CIICTYIOIAE JIOTIOJHUTEIIBHBIE METOJMBI OOYYCeHHs, KOHTPOJIS YyCIIEBAEMOCTH W HWTOTOBOU
aTTecTaluy 00ydJaroluXcs B 3aBUCMMOCTH OT UX WHIUBUAYAIBHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CITA0O0BUIAIINX

- 3amaHusl OOPMIISIFOTCS B BHJE DIEKTPOHHOTO JOKYMEHTa, JIOCTYIHOTO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- JUIS ~ BBIMOJHEHHWsS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE UCTIOIB30BaHUE COOCTBEHHBIX YBEIMIHBAIOIIIX
YCTPOMCTB;

- MMMCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIIMYCHHBIM HIPUDTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX :

- MMMCbMEHHBIC 33JIaHUS BHITOHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMe;

- 9K3aMEeH TPOBOAUTCA B TNHChbMEHHONH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEILHOTO allapara:

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH MPOBOJAUTCS B YCTHOM (hopMe WM BBITIOTHSETCS B MUChMEHHOU (opme
Ha KOMITBIOTEpE.

[Ipy HeoOXOIMMOCTH TpEeNLyCMATPUBAETCS YBEIMYEHHWE BPEMEHU I TOJATOTOBKU
OTBETA.

[Ipouienypa mpoBeieHUS UTOTOBOM aTTECTAMH JUIS OOYJArOIIMXCS yCTAaHABIMBACTCS C
yUETOM WX WHIAUBUAYATBHBIX NMCUXO(U3MUECKUX OCOOCHHOCTEH. MToroBas arrectarus MOXKET
MIPOBOAMTHCS B HECKOJIBKO JTAIOB.



[IpoBenenne mpoueAypbl OICHHBAHUS PE3YJIbTaTOB OOYUYCHHsS JIOMYyCKAeTCs C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

ObecneunBaeTcst 10CTYN K MHOOPMAITMOHHBIM U OHOIHOTpaduueckuM pecypcam B CETH
WuTepHeT uisi Kaxkaoro oOydaromierocst B gopMmax, aJanTUPOBAHHBIX K OTPAHHYCHUSM HX
3JI0OPOBbBSI U BOCIIPUATHUS HH(DOpMAIIH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- B IICUATHON ()OpME yBETUYECHHBIM IIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMCHTA.

3) JUTSE O0YYArOIIUXCS C HAPYIICHUSIMH OMTOPHO-/IBUTATEIILHOTO armapara:

— B IeUaTHOM dopme;

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE YUEBHOI'O [TPOLECCA

AymuTopus co CTYIbSIMM M CTOJIaMH, YJOOHas s HPOBEIEHUS YCTHOI'O 3K3aMeHa
komuccuet, Hanpumep, 403, 409 B I'maBHom kopnyce Houl'V (r. Honeux, np. 'yposa, 14);
OJaHKM ISl YCTHBIX OTBETOB, KOMIUIEKThl OMJIETOB, NporpaMma 3K3aMeHa C KpPUTEpUsSIMHU
OLICHUBAHMSI, BEAOMOCTH, TPOTOKOJIBI, 3a4€THBIC KHUKKH CTYJCHTOB.

JUis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECypChl
Hayunoii OMOAMOTEKM YHUBEpCHUTETa W JPYTUX DIEKTPOHHBIX OWOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpeACTaBIeHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpMyca (aymn.401).

OOyuaronyecss UMEIOT BO3MOXKHOCTb UCIIOJIb30BATh yueOHbIE MaTepHalibl, pa3MElLCHHbIE
Ha tuiarpopme Moodle Ilentpa mucranimonnoro obpazoBanus ®I'BOY BO «/loul'¥Y». Ilpu
HOJArOTOBKE K CJaye M CcJade TOCYAAPCTBEHHOIO 53K3aMEHa IMPUMEHSIOTCS 3JEKTPOHHOE
0o0y4eHHe U IUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEparypa
MATEMATHUYECKHWHA AHAJIU3

1. Kynpssues JI.JI. Kypc maTtemaruueckoro ananusa, T. 1-2. M.: Hayka, 1998.

2. Wneun B.A., Cagosanunii B.A. Kypc Maremarnueckoro ananusa, T. 1-2. M.: Hayka,
2004.

3. Kyapsues JI.I. Kypc maremariueckoro ananusa, T. 1-3. M.: Hayka, 1988.

4. Kynpssues JI.J., Kyracos A.Jl. COOpHHK 3a/a4 110 MaTEMaTHYECKOMY aHAJIN3Y, T. -
2. M.: Hayka, 1984.

5. Jemumgosuu B.I1. C60pHuK 3a1a4 110 MaTeMaTHueckomy aHanu3y. M.: Hayka, 2005.

6. I'pumacosa W.B., Makymuna P.B., CenskoBa H.W. ®yHKIIMK MHOTHX TIEPEMEHHBIX.
YuebHo-MeToquueckoe nocooue. Jonenk: JJonHY, 2004.

7. TpumacoBa WN.B., Cemskosa H.U, IlomoBa I'.A. Psmbl. YueGHO-METOIHUYECKOE
nocooue. Jlonenk: JlouHY, 2004.

8. Makymmuna P.B., I'punacosa 1.B. Ilpenen mocienosarensHocTu. IIpemen GyHKIMH.
YuebHo-MeToguueckoe nocodue. Jlounenk: JJonHY, 2006.

AJITEBPA U TEOMETPUS
1. Kypom A.T'. Kypc Beicuieii anre6psr. M., 1971.
2. Wnbun B.A., Io3usk 3.I'. Ananuruueckas reomerpust. M., 1971.
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I'enbdang M.M. Jlekuuu o nuHEHON anredpe. M., 1971.
Boesoaun B.B. Jluneitnas anre6pa. M., 1980.
[TpockypsikoB .B. COopHuK 3a1a4 1o JIMHEHHOU anreope. M., 1984.
baxanos C.B. u np. CO0pHHK 33724 110 aHATUTHIECKOHN reomeTpuu. M., 1964.
Kocrpukuna A.U. BBenenue B anredpy. M., 1971.
. Anekcanapon II.C. Jleknuu 1Mo aHAJIUTUYECKOW T'€OMETPUM M JIMHEHWHOW anreope.
M., 1978.
9. TIloropenos A.B. Ananuruueckas reomerpus. M., 1968.
10. Edumos H.B. Kpartkuii Kypc aHaauTH4eCKON reomeTpun. M., 1962.
11. Iy6epoumnep O.H. 3agaun u yrpaxxHSHUS [0 AaHATUTUYECKO# reomerpuu. M., 1970.
12. Ukpamos U.X. COOpHUK 3a1a4 110 TUHERHON anredpe. M., 1978.

©NO Ok W

TEOPHUS BEPOSATHOCTEIN 1 MATEMATHUYECKAS JJOTUKA
1. I'mxman IL.M., Ckopoxon A.B., Snpenko M.U. Teopuss BeposiTHOCTEH WU
MaTemaruueckas ctaructuka. Kues.: Bumia mkona, 1979.
2. I'nenenko b.H. Kypc teopuu BepositHocteit. M.: Hayka, 1967.

3. Ckopoxon A.B. EnemenTtu teopii iiMOBipHOCTEH Ta BHMagkoBux mpomeciB. K.;
Buma mixona, 1975.
4, OGemep B. BBegenue B Teopuro BeposTHOCTEH u ee mnpuioxenus. T.1. M.:

WNuocTtpannas nureparypa, 1964, T.2. M.: Mup, 1967.

5. Pozanos F0.A. Cnyuaiinbsie mpoueccel. M.: Hayka, 1974.

6. HoporosueB A .fA., CunsBectpoB J.C., Cxopoxox A.B., SAnpenko M.II. Teopis
nmoBipHocTeit (30ipHuk 3anau). K.: Buma mkona, 1977.

7. bangypa B.M., Ulypko [.JI. MeToauuni BKa3iBKH Ta iHIUBIAyalbHi 3aBAAHHS JI0
kypey “Teopis iimoBipHOocTeii”. JJoneunk: J{onHY, 2002.
8. bponckuii f.C., XameroBa 3.51. JlabopaTopHble pabOTHI 1O MaTeMaTHYECKOM

CTAaTUCTUKE U METOAUYECCKHE PEKOMEH AU K UX BhinojHeHuto. JJonenk: Jonl'yY, 1999.

JNPOPEPEHIIUAJIBHBIE YPABHEHUA

1. Cawmoiinenko A.M., Ilepectiok M.O., TTapactok 1.0. dubepentiitni piasaus. K.:
JIn6ings, 1994,

2. Kaprame A.Il., PoxnectBenckuii b.JI. OObikHOBeHHBIE au(depeHInaTbHbIE
YpaBHEHHUSI 1 OCHOBBI BapualimoHHoro ucuucienus. M.: Hayka, 1980.

3. Kamke D. CripaBo4HUK MO OOBIKHOBEHHBIM AU (EPEHIIHATBHBIM YPaBHEHUSIM. M.:
Hayxka, 1976.

4. Jlonarunckuii S1.b. OObikHOBeHHbIe nuddepeHunanbupie ypaBHeHus. K.: Buina
mkoJja, 1984.

5. Dabcromnsir JI.O. TuddepennuanbHpie ypaBHEHUS U BApHALOHHOE HCYUCICHUE. M.
Hayxka, 1969.

6. MarBees H.M. MeToasl HHTErpHpOBaHHs OOBIKHOBEHHBIX AU(dEpeHIHATBHBIX
ypaBHeHHI. MuHCK, 1974.

7. IlItoxamo N.3. Onepannonnoe ucuncienue. K.: Hayka, 1972.

8. Jlsmko LI, Bosipuyk O.K., Tait SI.T., Kanaiina O.®. dudepenuiiiai pisusuus. K.:
Buma mk., 1981.

9. Mlikine M.L, Coranuenko M.A. 3Buuaitni mudepeniiini piBasaust. K.: Buma mik.,
1992.

10. ®ununmos A.®. Coopuuk 3ama4 10 quddepeHIransHpM ypasHeHusm. M.: Hayka,
1979.

JUCKPETHAS MATEMATHUKA
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1. Taspunos I'.I1., Canoxenko A.A. COOpHHUK 3a1a4 110 JUCKPETHON MaTeMaTtuke. M.:
Mup, 1997.

2. Jlaspos ILM., MakcumoBa K.A. COOpHHMK 3agad [0 TEOPHH MHOXKECTB H
anroputmoB. M.: Hayka, 1986.

3. Slonounckuii C.b. Beenenue B auckpeTHyro MateMaTrky. M.: Hayka, 1979.

4. Tymman C., Xunernuemu C. Benenue B pa3paOOTKy M aHaIM3 ajlrOPUTMOB. M.:
Mup, 1981.

5. Jletouc @, Posenkpany [, Crupus P. TeopeTudyeckne OCHOBBI IPOECKTHPOBAHUS
komnuisitopos. M.: Mup, 1979.

6. Peiinronsa D., Husepreasar 0., Jleo H. Kombunaropusie anroputmel. Teopus u
npakTuka. M.: Mup, 1980.

7. PoiOnuxoB M.A. Beenenne B KoMOMHATOPHBIN aHanu3. M.: U3x-8o MI'Y, 1984,

8. Cromn P.P. MuoxecrBa. Jloruka. AkcuoMmatnueckue teopud. M.: Ilpocselnenue,

1968.

9. Vwuicon P. Beenenue B Teoputo rpados. M.: Mup, 1977.

10. Xapapu ®. Teopus rpados. M.: Mup, 1973.

11. Xomn M. KomGunaropuka. M.: Mup, 1970.

BBIUUCJ/IUTEJIBHASA MATEMATHUKA

1. Bbaxsanos H.C. Yucnennsie metozpl. M.: Hayka, 1973.

2. Baxsanos H.C., XXuznxos H.II., Korenpnukos I1.M. Yucnennsie metoasl. M.: Hayka,
1987.

3. bepesun U.C., Kuxakos H.IT. Mertoas! Beraucienuii. B 2 . M.: Hayka, 1966.

4. Tynuna A.B., Camapckuii A.A. Yuciennsie metoasl. M.: Hayka, 1989.

5. Jemumosuu B.IT1., Mapon U.A. OCHOBBI BBIYMCIMTENLHOM MaTeMaTuku. M.: Hayka,
1970.

6. Kamurku H.H. Yucnennsie metonsl. M.: Hayka, 1975.

/. KpsutoB B.1., Bookos B.B., Monacteipusrii I1.1. Berauciutensabie MeToas: B 2 T.
M.: Hayka, 1976.

8. Camapckuii A.A. Teopust pasHocTHBIX cxeM. M.: Hayka, 1977.

METO/IbI ONITUMU3AIIUU U UCCJIEJJOBAHUE OIEPAIIUIA

1. Awmmanos C.A., Tumoxos A.B. Teopus ontumu3anuu B 3aja4ax M yHPaKHEHHSIX.
M.: Hayka, 1991.

2. Tacc C. Jluneitnoe nporpammupoBanue. M.: @usmarrus, 1961.

3. Kamyctun B.®. [Tlpaktuyeckue 3aHATHA 10 KYpCYy  MaTeMaTHYeCKOro
nporpammupoBanus. JI.: U3a. Jlen. ynus., 1976.

4. Baruep I'. OcHoBBHI HccienoBanus onepanuii. M.: Mup, 1973.

5. 3Baursmmn Y.U. Henuneitnoe nporpammuposanue. M.: CoBerckoe paano, 1973.

6. Temsdpang U.M., ®omun C.B. Bapuanmonnoe ucuucienue. M.: ®usmarrus, 1961.

7. Axymnu WN.JI. Marematudeckoe MpOrpaMMHPOBaHKE B MPHMEpax M 3amadax. M.:
Bricmr. mxk., 1986.

OCHOBBI 4 SA3bIKU ITPOTPAMMUPOBAHUE
Crpayctpyn b. f3b1k nporpammuposanust C++. CI16.: BITHOM, 1999.
[Munar I'. Camoyuurens C++. CI16.: BHV, 2000.
HpBuc C. C++ s "qyaiinukoB". K.: Jlnanexktuka, 1996.
[Ton Hps. OOBEKTHO-OPHEHTHUPOBAHHOE IPOTPAMMHPOBAHHE C WCIIOIH30BAHUEM
C++: Hep c anri. K.: HUII® "QuaCodr JIta.", 1995.
4. Cgan T. OcBoenue Borlané C++ 4. 5 IIpaktnueckuit kypce. K.: JInanexruxa, 1996.

W E e
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5. KamoepoB C.A. IlporpammupoBanne Ha s3bike C++. Uznm. 2-e. Honenxk: IOro-
Boctoxk, 2004.

10.2. JlomonmHUTENBHAS JIUTEPATYPA

1. B zamuty Hayku / OtB. pen. D.I1.Kpyrmsakos. Komuc. mo 6opsde ¢ mkeHaykon u
danscudukanue Hayd. uccnen. PAH — M.: Hayka, 2016. — bron. Ne 1. — 182 c.

2. Cosersl monogomy ydeHomy / Ilom pen. E.JI.BopoGeitunk. — ExarepunOypr:
NOPuX YpO PAH, 2015. - 62 c.

3. CaburoB P.A. OcHoBbI Hay4YHbIX HccaenaoBanuil. — Yensounck: M3, Ul'Y, 2002. —
138 c.

4. Durensc ®@. [Inanektuka npupoasl / Mapke K., Darensc ®. Cou. 2-¢ u3a., 1. 20, C.
343-626.

5. The Magna Charta Observatory of Fundamental University Values and Rights. —
Hurepuet-pecype. — http://www.magna-charta.org/

11. NHOOPMAIIMOHHBIE PECYPCbI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyaapctBeHHas uH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:
01.09.2023). — PexumM jmocryma: cBOOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA IMTPOrPaMMHOTO
obecrieyeHus. — TEKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubamoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum moctymna: i aBTOPU30B.
IIOJIB30BaTENE. —TEKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Acconuanmus
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocrtyna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTeNe. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctymna: it aBTOPU30B.
oJb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema Jlonl'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoii 6uGmuorexu [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum poctyma: MOUCK CBOOOJHBIN, AIEKTPOHHBIE
JIOKYMEHTBI — JiJ1s1 Tosib3oBaTene JJonl'y.

8. JaextponHblii apxuB Jlonl'Y: pasgen caiita / HB [lonl'Y. — Tekcr:
anekTpouubii / OBC oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum qocTyma: CBOOOHBIH.

12. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us o[y Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX Y4eOHBIX
3aBeJICHUN)
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4. AntuBupyc Kacmepckoro, Adobe Acrobat Reader, xPDF (iuuensun GPL, Apache,
BSD 11 cBO60JHOTO IPOrPaMMHOTO 00ECTICYCHHUS).



