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IIporpamMma rocynapcTBeHHOTo 9k3aMeHa 1o crenuansHocTd 1-31 03 08 MaTtemarrka
¥ HHQOPMALMOHHBIE TEXHONOIHH (II0 HampaBieHHAM) pa3paloTaHa Ha OCHOBE
00pa30BaTeILHOTO CTAaHAAPTA BBICIIEr0 06pa3oBaHMsI IS crielmanbHocTd 1-31 03 08
Martemaruka u uHGOpMaIMOHHbIE TexHOIOTHY (TT0 Hampasiernsm) OCBO 1-31 03
08-2021; yueGHBIX MporpaMM 10 y4eGHBIM TUCHUILIHHAM: AJrebpa i TEOPHUsI YUCEII,
Ne YT — 10349/y4. ot 02.07.2021; I'eomerpus Ne V]I — 10180/y4. ot 02.07.2021;
Maremarnaeckutt anamus Ne V]I — 10480/y4. ot 02.07.2021; OyHKUHOHANBHBI
aHanmu3 Ne V][ — 12314/yu4. ot 05.07.2023; Teopusi BeposTHOCTEH U MaTeMaTHUeCKas
cratucTuka Ne V][ — 12468/y4. ot 29.06.2023; Muddepenuuansasie ypaBHeHus No
VI - 11173/y4. or 08.07.2022; Yucnenuole Metompl Ne Y — 10903/y4. or
01.07.2022; Be6-nporpammuposanue Y ]I — 10443/y4. ot 02.07.2021; OmnepanroHHbIe
cuctemsl U cetd Y1 — 10168/yu. ot 02.07.2021; Bassr nanubix Ne V]I — 11150/y4. ot
08.07.2022; Ananus u mpoeKTUpoBanue HHPOPMAITHOHHBIX crcTeM Ne V] — | 1544/yy.
oT 20.12.2022; CucTeMHast apxUTeKTypa U ynpaBiIeHHe Ipoektamu Y] — 12443/yuq.
ot 05.07.2023. E

COCTABUTEJIN:

C.M.BocsikoB, nexkaH MeXaHHMKO-MaTEMaTHYeCKoro (aKyabTeTa, TOKTOpP (H3.-Mar.
HayK, IIpodeccop;

H.®.basbuies, 3aBemyrommit kadenpoll IeOMETPHH, TOIOIOTHH W METONHUKH
IIPENIOJJaBaHUs MaTEMAaTUKH, KaHIUAAT (DU3.-MaT. HAYK, JOLEHT;

H.B.bpoBka, sasexyromu#i xadenpoil Teopum OQyHKIHH, IOKTOp Iex. Hayk,
rpodeccop; :

A.JLI'ManxoB, 3aBeyromuii Kaeapoi HHTEIIIEKTYaTbHBIX METOOB MOAEITHPOBAHHS,
JOKTOp (u3.-MarT. Hayk, Ipodeccop;

JLJLI'onmyGeBa, 3aBenmyrommii kadenpodt muddepeHIManbHEIX — ypaBHEHHH U
CHCTEMHOTO aHalli3a, KaHAUAAT Gu3.-MaT. HayK, JOLEHT;

M.B.Hrnarenko, 3aBemyromuii kadenpoil BeG-TEXHONOTMM M KOMIIBIOTEPHOIO
MOJICITUPOBAHUS, KAHAUAAT (U3.-MaT. HAYK, JOLEHT;

B.I'Kporos, mpogeccop xabenpsr Teopus QyHKImMH, NOKTOp (H3.-MaT. Hayk,
npodeccop;

C.B.TuxoHoB, 3aBenyromuii kabenpoil Bbicieldl anre6psl U 3aIUTH HHGOPMALNH,
KaHAUIAT QU3.-MaT. HAYK, JOLEHT;

H.B.51650HCKas, foneHT Kadenps! obuieif MaTeMaTUKH ¥ HHGOPMATHKH, KaHIHIAT
Gus3.-maT. HayK, TOIEHT

PEKOMEHJIOBAHA K YTBEPXJEHUIO:
CoBeToM MexaHUKO-MaTeMaTHuecKoro Gakynsreta BI'Y
(mpoTtokoit Ne 5 ot 27'01'2026)5"—’

IIpencenatens Cosera :

5

g C.M.Bbocsikos

Hayuno-meronuueckum coserom BI'Y (mpotokon Ne 6 ot 28.01.2026)
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INOSCHUTEJBbHAS 3AIINCKA

[ocynapcTBeHHBIN 3K3aMeH SIBISETCS OIHOM M3 0053aTeIbHBIX COCTABIISIOIAX
UTOTOBOW aTTeCTAlldM CTyAeHTOB. [IporpamMa rocygapCTBEHHOTO 5K3aMeHa II0
cnenuanbHocty 1-31 03 08 Marematnka U MHGOPMALMOHHBIE TEXHOJOTHMH (IIO
HalpaBJIeHHWsAM), HaIpapieHus creruansHoctd 1-31 03 08-01 Maremaruka u
MH(OPMALMOHHbIE TEXHOJOTHH (BEG-IPOrpaMMUPOBAHKE U MHTEPHET-TEXHOIOTHN),
1-31 03 08-02 MaremaTuka 1 MHGOPMALMOHHBIE TEXHOJOTUH (MAaTeMATHYECKOE K
IporpamMMHoe obecriedeHne MOOMIBHBIX YCTPOMCTB) pa3paboTaHa B COOTBETCTBUHM C
TpebOBAHUAME TOCYIAPCTBEHHOIO 06Pa30BATENBHOr0 CTAHAApTa | CTyIeH: BICIIEro
obpasoBaHus W NeHcTByromuMH IIpaBHIaMyu NPOBENEHUS ATTECTALMM CTYIEHTOB,
KYPCaHTOB, CilyliaTeleld NpH OCBOEHHH COAEPXKaHMSA 00pa30BaTeNbHBIX MPOTrPaMM
BBICILIEr0 00pa30BaHHMS.

IIporpaMMa TroCyIapcTBEHHOTO JK3aMeHa OIpeleseT W pPeriaMeHTHpYeT
CTPYKTYpY U COAEPKAHUE rOCyIapCTBEHHOTO 9K3aMeHa I10 cenuanasHocty 1-31 03 08
Matemarrka ¥ MHGOPMAIMOHHEIE TEXHOIOTHU (10 HANpPABIEHWSIM), HAIPaBICHHUS
crenranbHocTy 1-31 03 08-01 Maremartuxa 1 mHGOPMAIMOHHBIE TEXHONOTHH (Be6-
IPOrpaMMUPOBAHUE U HHTEpHET-TexHonmoruu), 1-31 03 08-02 Marematnka wu
MH(OPMALMOHHBIE TEXHONOTHH (MAaTeMATHYECKOE M IIPOIPaMMHOE OOeCHeueHye
MOOHUJIBHBIX YCTPOMCTB).

B nporpammy rocynapcTBeHHOro sK3aMeHa BKIFOYAIOTCS CIEAyIONIUe yaeGHbIe
JUCLUIUIMHBL: aiaredpa W TEOpUs YHCEN, I'€OMETpHs, MaTeMaTHJYecKHil aHau3,
YHKUMOHANBHBIN aHANM3, TEOPUs BEPOSTHOCTEW M MATEMATHYECKas CTATHCTHKA,
AudPepeHInanbHble  ypaBHEHHs, YHCICHHbIE METOIBI, BeG-IpOrpaMMUpPOBAHHE,
OTICpAllMOHHBIE CHCTEMBI M CeTH, 0asbl NaHHBIX, aHAIM3 M [POEKTHPOBAHUE
MH(OPMALMOHHBIX CUCTEM, CHCTEMHas apXUTEKTYPa U yIPaBJIeH e IPOEKTAMH.

l'ocynapcTBeHHBIH 5K3aMeH TNPOBOAMTCS HA 3aceflaHUM TOCYHApCTBEHHOM
9K3aMEHALMOHHONX KOMMCCHH.

Llenb mpoBeleHHsS TOCYAApCTBEHHOTO 5K3aMeHa [0 CIENHANbHOCTH —
BBISBJICHME KOMIISTCHIIUH CIIELUAIUCTa, T. €. TEOPETUUESCKUX 3HAHUM ¥ IPAKTHUECKIX
YMEHHH, HEOOXOAMMBIX [JIS pEIICHWs TEOPETHMYECKMX M NPAKTHIECKMX 3a1ad
CHELHAIMCTA C BBICHIUM 00pa30BaHUEM.

IIporpamma roCyIapCTBEHHOT'O 5K3aMeHa HOCHUT CUCTEMHBIH,
MEXMCIMIIMHAPHBIA XapakTep U OPUEHTHUPOBAHA Ha BBIABIEHHME y BHIIYCKHHKA
00IIEIIPO(YECCHOHANEHBIX U CIIELHAIBHBIX 3HAHUM U YMeHHH. BBIIYCKHIK [OJKEH:

3HaTh:

— OIpPEEeHNs MaTeMaTHIeCKUX MOHATHH, y4aCTBYIOIIUX B (pOPMYITMPOBKAX
TEOPEM, KOTOPBIE OH H3JIaraer;

— TOYHbIE (POPMYJIUPOBKU MATEMATHUECKHX TEOPEM;

— GOPMYITMPOBKY JIEMM U TEOPEM, UCTIONB3YEMBIX TIPH H0KA3aTENbCTBAX,

— METOJIbI PEIICHUS HAYYHO-TEXHUYECKUX U MHPOPMAIHOHHBIX 3aa4;

— OCHOBHBIE€ HH()OPMAIIMOHHEIE TEXHOJIOTHH.

yMeThb:

~ TIPUMEHATh TEOPUIO K PEIUeHWIO 3ala4 U MIUIIOCTPUPOBATH OIPE/EeNIeHHs
MaTeMaTH4ECKUX MOHITHH 1 (POPMYIMPOBKH TEOPEM IIPOCTHIMHU IIPUMEPAMUY;



— TPOBEPSATh BBINOJHMMOCTh YCIOBHM TEOpeM, IPUMEHSEMBIX IIpH
JI0Ka3aTeNIbCTBax;

— TMPUMEHATh COBPEMEHHblE HH(GOPMAIMOHHBIE TEXHOJOTUM U METOMIbI
peanu3alny peleHus MPUKIIaIHbIX 3a/1a4.

BJa/IeTh:

— cnocobaMy MCIIONB30BaHUSI MaTEeMaTHYECKOro ammapara s IIPOBEASHUS
UCCIIEN0OBAaHUM B 001acTH MaTeMaTHKH;

— COBPEMEHHBIMU BBIUMCIUTEIHHBIMHU CPEINCTBAMH.

OcBoenne 00pa3oBaTeIbHOM MHPOrpaMMbl  BBICHIEr0  00pa3oBaHUS IO
cnenuanbHoctd 1-31 03 08 Marematyka ¥ MH(OPMAIMOHHBIE TEXHOJIOTUM (I10
HalpaBjeHUsAM), HampaBieHus crenuaabHoctd 1-31 03 08-01 Marematuka wu
MH(OPMAI[MOHHbIE TEXHOJNOTHH (BEG-IIPOrpaMMUPOBAHME U UHTEPHET-TEXHOJIOTHN),
1-31 03 08-02 Marematuka ¥ MH)OPMAI[OHHBIE TEXHOJOIMH (MaTeMaTHIeCKOe M
MporpaMMHOe  obeclieueHre MOOWJIBHBIX  YCTPOWCTB) JOJDKHO — OOECIIeUUTh
(GopMupoBaHUe CIEAYIOINX KOMIIETEHIIUIMA:

Ynueepcanvnvie komnemenyuu

BraneTs ocHOBaMM MCCIIeI0BATENbCKON AESTENBHOCTH, OCYLIECTBISTh MIOKCK,
aHaJIu3 U CUHTE3 UH(OpMAaIUH;

Pemats cranpapTHbIe 3aaddl NpOoQGeCcCHOHANIBLHON NEsSTENFHOCTH HA OCHOBE
IPUMEHEHHS HHPOPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIL.

baszoesie npogpeccuonanvhvle komnemenyuu

Hcnonb30BaTh TOHATHS M METOABI BEIIECTBEHHOI'O, KOMIUIEKCHOI'O U
(DYHKIIMOHATBHOIO aHANlM3a U IPUMEHSTh UX [ U3yYeHHs MOJEINell OKpPYIKaroIero
MUpa;

IlpuMeHATh OCHOBHBIE —anrebpadyeckMe U TEOMETPUYECKHe IOHSTHS,
KOHCTPYKIIMM M  METOHBl JUIA DEINEHMs TEOPEeTHYECKHX W  IPUKIAJHBIX
MaTeMaTUYeCKHX 3a/1a4;

IIpuMeHSATh COBpEMEHHBIE TEXHOJOTHMH M 0a30Bbleé KOHCTPYKIJHMH SI3BIKOB
NpOrpaMMUPOBaHUs Ul pealu3alid alrOPUTMHUYECKUX IPHUKIAAHBIX 3ajad o
pa3paboTKH BeO-IIPOEKTOB;

Crpouts ¥  aHanu3upoBaTh JubdepeHUMATbHBIE MOIEIM  PEeabHO
IPOUCXOASINUX SIBJICHUN U IIPOIIECCOB.

BbIIK-8. Ctponts 1 aHAIM3UPOBATh qU(HepeHIMaNbHbIE MOIEIH.

CneyuanuzuposanHnole KOMRemeHyuu:

OcyliecTBIsATE  aHamM3  KOHTEKCTa M IIOCTABJEHHOM  IIpoGieMsl,
apryMEHTHPOBAaHHO BBIOMPATh ONTHMAIBHBIM CIOCOG € pelleHMs, COTIacOBBIBATH
YacTUYHbIE IIPOCKTHI PEIICHUS B OOILIYIO COTVIACOBAHHYIO apXUTEKTYPY, BBIIONHSITH
peau3aluIo NPOeKTa C yUETOM OLIEHKH HAKOIIJIEHHBIX M MTOCTYIMAIOLIUX JaHHbBIX.

AHaM3UpOBaTh  OCHOBHBIC  3aKOHOMEPHOCTH  CIyYaiHBIX  SIBJICHHIA,
pa3spabathIBaTh BEpOATHOCTHO-CTATHCTHIECKIE MOJIENH ISl IPUKIIAHBIX 3a/1a4.

Ocy1ecTBAT 0600CHOBaHHBINA BBIOOP PALMOHANBHON UHCICHHON METOMUKK
A PEIICHUS TUIIOBBIX MAaTEMATHYECKMX 3a/ad, IPOBOJUTH €€ peallu3aluio C
HCIIOJIb30BAHMEM ~ COBPEMCHHBIX  IPOIPAMMHEIX  CPEACTB  KOMIIBIOTEPHBIX
BBIYHCIICHUH, OL[EHUBATH KOPPEKTHOCTH IOYYEHHBIX PE3YIbTATOB M aHAIM3HPOBATH
BO3MOXXHOCTH QJIbTE€PHATHUBHBIX IIOAXOI0B.
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HOPAAOK ITPOBEAEHUSA 'OCYJAPCTBEHHOI'O 3K3AMEHA

OKk3aMeH (OTBETHI CTYIEHTOB U Oecefla ¢ HK3aMEHYIOLIUMHUCS) TIPOBOAMUTCS Ha
PYCCKOM MK O6€JI0pYCCKOM SI3BIKE.

B xozme moAroToBKH, 3K3aMEHYIOIIHUECS UMEIOT IPaBO MCII0JIb30BaTh Y4eOHbIE
[IpOrpaMMBbl COOTBETCTBYIOIIUX NUCLUIUIMH. Takke B Mpolecce MOATOTOBKH MOXET
OBITH  WCIIONB30BaH  IGPUCHUYECKUIl  HOOX00, KOTOPBIA  IpeAroJaraer:
OCYLIECTBIIEHHE CTYIEHTAMU JIUYHOCTHO-3HAUUMBIX OTKPBITUN OKPYXKAIOIIEeT0 MUPA,;
JEMOHCTPALMIO MHOI000pa3us pelleHuit 00NbIIMHCTBA MPO(EeCCHOHATBHBIX 3a1ad 1
JKU3HEHHBIX IIPOOJIEM; TBOPUYECKYIO CaMoOpealn3aliio O0YyYaroluXcs B IIpollecce
co3aHus o00pa30BaTeNbHBIX IPONYKTOB; HHIWBUAYAIH3ALUIO OOYYEHUS dYepes
BO3MOXXHOCTh ~ CaMOCTOSITENIbHO  CTaBUTh  LIE€JIM, OCYIIECTBIATH  PeQIIEKCHIO
COOCTBEHHOU 00pa30BaTENbHOM S TEIEHOCTH.

Ha moaroroBky k OTBETy Ha roCyJapCTBEHHOM dK3aMeHe oOydarolieMycs Ipu
OCBOCHHUHU COJEepXaHusl 00pa3oBaTeNbHBIX IIPOTpaMM BBICIIEr0 obOpasoBanus I
CTYIIEHH OTBOJUTCS He MeHee 30 MUHYT He 6oJiee OHOTO aCTPOHOMUYECKOTO Yaca, Ha
cIady rocylapCTBEHHOTIO 3K3aMeHa OTBOJAUTCS 10 30 MUHYT.

CTPYKTYPA OK3AMEHAIIMOHHOI'O BUJIETA

Bompocs! sx3ameHanuoHHOro Ouera 1o yuyeOHBIM AMCLUILIMHAM: aarebpa u
TEOPHs YHUCEN, TE€OMETpUs, MaTeMaTUUYEeCKUW aHau3, (QYHKIIMOHAJIbHBIN aHalu3,
TEOpUS BEPOATHOCTEM U MareMaTH4YecKas CTaTUCTHKa, Au(epeHIrnaabHbIe
YyPaBHEHUS, YUCIIEHHbIE METOMBI, BEO-IIpOrpaMMHUPOBaHHE, OTEPAIlHOHHBIE CHCTEMEI
U ceTd, 0a3bl JAHHBIX, aHAJIM3 M .MPOEKTUPOBaHME HH(MOPMAIMOHHEIX CHCTEM,
CHUCTEMHass apXWTEKTypa M YIpPaBICHHE IIPOEKTaMH OTPaXKAIOT COJEpIKaHuUE
00pazoBaTeNbHOM MPOTPaMMEBI BEICIIEr0 00pa3oBaHmsl o creluansHocT 1-31 03 08
Matematuka ¥ MH(OOPMALMOHHbBIE TEXHOJOTUH (IO HAIMpPABICHMSIM), HAIpPaBICHUS
crierranbHocTh 1-31 03 08-01 MaremaTrka u uH(GOpPMALMOHHBIE TEXHOJIOTHH (Be6-
IIPOTPAaMMUpPOBaHUE M MHTepHeT-TexHonmoruu), 1-31 03 08-02 Maremaruka u
MH(OPMALIMOHHBIE TEXHOJOTUH (MaTeMaTU4ecKoe W IIPOrpaMMHOE oOecIedeHue
MOOUIIBHBIX YCTPOKCTB).

OK3aMeHallMOHHBIM OHJIET COCTOMT H3 TPeX TEOPETHYECKUX BOIPOCOB,
IIO3BOJIAIOLIME OLIEHUTH IIOJy4YEeHHBIE B IIpoliecce 00yUeHUs 3HAHUS ¥ IPAKTUYECKUE
HaBLIKM.  Bompocel,  BblZieieHHBIE  KUPHBIM  IIPU(TOM,  H3IATalOTCsS  C
JI0Ka3aTeJIbCTBaMH.

XapakTepuCTUKa TEOPEeTHYECKOM uacTu: (QOpMYyJIHpOBKa Bompoca B
5K3aMEHAl[MOHHOM OHIIETE SIBISIETCS KpaTKo# (B BHJE TOCTAHOBKHU BOIIPOCA).

JUis yTOYHEHHUs S5K3aMeHAaI[MOHHOW OTMeTkH wieHbl I'DK Moryr 3amaBaTs
oOyvarolmeMycsi JOIONHUTEIbHBIE BOIPOCHI B COOTBETCTBMM C IIPOTPAMMON
roCyIapCTBEHHOI0 5K3aMeHa. Koau4ecTBO AOMONHUTENBHBIX BOIIPOCOB HE TOJHKHO
IIPEBBIIATH TPEX.



COAEP)KAHMUE ITPOT'PAMMBI 'OCYJAPCTBEHHOI'O 9K3AMEHA

Paznen 1. YueOHasi MCHHMIUINHA «AJIreGpa M TEOPHS YHCEI»

Tema 1. ApudmMeTuka neJabIX Yuces

JenMMoCTp LIeNbIX YMCeN U ee CBoMcTBa. TeopeMa O NEEHHH C OCTATKOM.
Haubonpmmii obmuit menurens. Anropurm Eskimvma u samucs HOJl B Buze
LEeNIOYNCICHHON JIMHEWHOM KoMOuHammu. B3auMHO mpocTele 4wmcia, KpuTepmi
B3aUMHOM mpocTtoThl. Hanmenslee obmmee kpatHoe. IIpocThie ¥ COCTaBHBIE YHCIA,
6€CKOHEYHOCTh MHOXECTBA IPOCTHIX yncesl. OCHOBHAS TeopeMa apu(pMeTHKH.

Tema 2. Ilosie KOMIIEKCHBIX YHCE

Onpenenenne KOMIUIEKCHBIX ducelsl. AmnreGpanueckas (popma KOMILIEKCHOTO
gucia. KommiekcHoe conpsoxenue. KommexkcHas miockocts. Mofyiib U apryMeHT
KOMIIJIEKCHOI'O ~ 4YMcjia. TpuroHomerpuyeckas ¢opma KOMIUIEKCHOTO dHCIA.
YMHOXEHHE ¥ [eN€HHE KOMIUIEKCHBIX YHCeNl B TPUTOHOMETPHYECKOH (opMe.
Dopmyiia Myaspa. [3BineueHue KOpHSI U3 KOMIIJIEKCHOTO YHUCIIA.

Tema 3. MHorou4jieHbI

Koib110 MHOTO4IICHOB OT OIHOM epeMeHHOM Haz nosieM. CTerneHb MHOTOUIEHA
M ee CBOMCTBa. Teopema O JIeNIeHH: C OCTaTKOM JUIsi MHOrowieHOB. Teopema Besy u
clefcTBUs W3 Hee. HempuBomumele MHOrowsgeHsl. Teopema o0 pasoXeHUH
MHOTOYJICHA Ha HENIPUBOAMMBIE MHOXUTEIHN. 3HAYEHHEe MHOTOUWICHA B TOUKE, KOPEHb
MHOTOWIeHa. KpaTHOCTh KOpHSI MHOIOYJIeHA.

Tema 4. MaTpuubl 4 onepanuu HaJ HUMH

ITonsiTHe MaTpuubl pasmepa mxn . BHUAbl MaTpuu: KBaipaTHas MaTpuIla,
JAYaroHajbHas MaTpHUlla, BEPXHSS M HIDKHAS TPEYToJIbHAs MAaTpPHIE, €JMHAYHAS
MaTpula, HyJeBas MaTpHUIla, BEKTOP-CTPOKa, BeKTOp-cTosberl. Omnepauuu Hap
MaTpUlaMu: CIIOXKEHHE M YMHOXXEHHE MaTpHI, YMHOXXEHHE MaTpHILBI Ha CKaJsp,
TpaHcroHupoBanue. CBoiicTBa omepauui Haj Marpuuamd. OOparTHas MaTpuIla,
KPUTEPUHN CYLIECTBOBAHUS U METO/IbI €€ BHIUMCIICHHS.

Tema S. Onpenenurenn

Omnpenenureny BTOPOro U TPEThEro MOPsAKOB. Ompesenurens KBaApaTHOH
MaTpulbl — NPOM3BOJILHOIO  MOpsaKa M ero  cBoictBa.  OmpelenuTessb
TPaHCIIOHUPOBAHHOM MaTpuibl. MUHODEL U anredpamdeckue gomonHeHus. Teopema
Jlarmaca. PasnoxkeHue ompefenuTens IO CTpoke U cronbiy. OmpemeiuTers
POU3BEEHHUS KBaJpaTHBIX MATPHIL.

Tema 6. CucremMbl TUHEHHBIX YPABHEHU

MartpudHas 3amuch CHCTEMB! THHEHHEBIX ypaBHeHui. Teopema Kpomekepa-
Kamemmn. Mertonsr I'aycca u  Kpamepa. OHOpOAHBIE CHCTEMBI, YCIOBHE
CYIIECTBOBAHMS HETPUBHATIBHOTO peleHus. OyHnaMeHTanbHas CUCTEMA PELIECHHUIL.

Tema 7. BekTopHBbIe IPOCTpaHCTBA

Ompenenenvie wm mpumepsl. Cucrema 00pasylommx, KOHEYHOMEpPHBIE
npocTpaHCcTBa. JIMHeHHas 3aBUCUMOCTD M HE3aBHCHMOCTh BEKTOPOB. basic,
pasmepHocTb. KoopAHHATH BEKTOpa, NX U3MEHEHHE [IPH H3MeHeHnH 6asuca. MaTpuia
nepexojia OT OAHOTro 6asuca K Apyromy, mpeodpasoBaHre KOOpAUHAT BekTopa. CymMma
U MepecevYeHHE IIOAIIPOCTPAHCTB. PaHT MaTpHIIEL.
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Tema 8. JInneilinbie oT0OpaskeHUst

JIunelinoe oToOpaXkeHUe, ero sapo U obpa3. Anrebpandeckue NeWCTBHUS Haf
JIMHEWHBIMUA OTOOpaXXEHUSIMU: CyMMa, YMHOXXEHHWE Ha KOHCTAHTY, KOMIIO3HLIUSL.
JIuHenHbIN omepaTop 1 ero MaTpua. Mi3sMeHeHHe MaTpHILBI oniepaTopa IIpU Mepexoe
K pyromy 6aszucy. Matpuiia KOMIIO3UIMI U CYMMBI JIMHEHHBIX OIIEPATOPOB.

Tema 9. bununeiinble u KBagpaTHYHbIE (POPMBI

bununeiinas ¢gopMa Ha BEKTOPHOM IPOCTPAHCTBE, €€ Marpuua. V3MmeHeHue
MaTpulbl OMIMHEHHOH GOpMBI ITpU U3MEHeHHnH Gasuca, paur Gpopmsl. KeagpaTuunas
(opma u ee marpuna. KanoHnueckuit Buy OWIMHENHOW W KBaapaTHUHOH (OPMBL.
Aunroputm Jlarpanixa IpuBe/ieHHS KBaJIpaTUYHOM (HOPMBI K KAHOHMYECKOMY BHLY.
HopmanbHbeI BHZI BEIIECTBEHHOM M KOMIUIEKCHOM KBaJpaTUUHBIX (GopM. 3akoH
VHEPLUH BEIIECTBEHHBIX KBAAPAaTUUHBIX QOPM. 3HAKOOIpeIeIeHHbIe KBapaTUUHbIE
dopmel, kputepuit CuibBecTpa.

Tema 10. EBk1ua0BBI IpocTpaHCcTBa

EBkmumoBsl  mpocTpaHcTBa. JlnmHa  Bektopa. Hepasencrso  Kommwm-
ByHsKOBCKOTO. Yrom Mexay BekTopaMu. OpTOroHaJbHBIA M OPTOHOPMUPOBAHHBIIL
6azuc. OpToroHanbHOe NOTONHEHHE K OAIPOCTPAHCTBY. PasioxkeHne IpocTpaHCTBa
B IIPSIMYIO CyMMY IOAIPOCTPAHCTBA U €70 OPTOTOHAILHOI'O JOIIOTHEHMUS.

Tema 11. I'pynnsi

Omnpenenenne rpynmnel, DoArpynnsl. I'omoMopdusm, uzomopdusm. ITopsmox
dJieMeHTa rpynmnbl. Llukinuyeckue mnoArpynmel. I[lukiudeckwe TIpymmel, HX
kinaccuuranus. CMexHble KIAcChl II0 IOATPYIIE, MHIEKC MoArpymmsl. Teopema
Jlarpamka u ciencrteusa u3 Hee. Hopmansnas noarpymnma. @akroprpynna. OcHOBHAS
TEOpeMa 0 ToMOMop(u3Max TPYIIIL.

IIpumepHeblii nepeyeHb Bonpocos nmo Pasxeny 1. 1y1si noAroToBKH K
rocyJapcTBEHHOMY dK3aMeHY:

1. Teopema o meneHHM C OCTaTKOM JUIsl LEbIX uuceld. Anroput™M EBxiuma.
IIpocTeie U cOCTaBHBIE UKCiIa, 6ECKOHEYHOCTh MHOXKECTBA IIPOCTHIX ucesl. OCHOBHAS
TeopeMa apu(METHKH.

2. KommnekcHble 4mcna. Anrebpamdeckass W TPUTOHOMETpUYEcKas (opma
KOMIIJIEKCHOT'O YHCJIa. Y MHOMKEHHE KOMILJIEKCHBIX YHCe/l B TPHIOHOM eTpHYecKoi
¢opme. @opmyna Myaspa.

3. Marpuupl ¥ onepaumy Hajg HEUMH. Bumsl marpun. O6paTHas MaTpuila,
KPUTEPUH CYIIECTBOBAHUS U METO/IbI €€ BBIUMCIIEHHU.

4. Ompenenureny, UX OCHOBHBIe cBoiicTBa. Teopema Jlammaca. Pasmoixernue
OIpeNleNuTeNsl 10 dJeMeHTaM CTpoku (cronbia). OmnpenenuTens NPOU3BENCHHUS
MaTpHII.

5. Cucremnl nuHelHbIX ypaBHeHHU. Teopema Kponekepa-Kanesnn. Metozs
I'aycca u Kpamepa. CucTeMbl OHOPOAHBIX JTMHERHBIX YPABHEHHUH.

6. MHorouneHsl 0T OXHON HepeMeHHOM. Teopema O HeJIEHHHM MHOTOWIEHOB C
ocraTkoM, Teopema besy. Kopenb MHOrouseHa, KpaTHOCTh KOPHS, YHCIIO KOpPHEH
MHoOrowieHa. Henpusoaumele MHOTOWwIeHbl. TeopemMa 0 pas3ioKeHUM MHOTOYJIEHA B
IPOU3BENEHUE HENPUBOUMBIX MHOI'OYJIEHOB.



7. BexropHble mnpocTpaHcTBa. JIMHeHas 3aBUCHUMOCTh U HE3aBUCHUMOCTD
BEKTOPOB. basuc, pasMepHOCTb, KOOPAMHATH BeKTOpa. MaTpuiia rmepexojia OT OIHOTO
0asuca x fApyromy. Panr MaTpuisl.

8. JlumeliHOoe oTOOpakeHHE BEKTOPHBIX IIPOCTPAHCTB, €ro sapo ¥ obpas.
Marpuna nuHedHOro omeparopa. MaTpuila CyMMBI W IPOU3BENEHUS JIMHEHHBIX
omepatopoB. CoOCTBEHHOE UHCIO W  COOCTBEHHBIM BEKTOp  OIEpaTopa.
XapaKTepUCTUIECKUM MHOTOWIEH ONepaTopa U MaTPHIIEL.

9. bunuuelinsle U KBagpaTuuHble (opMmbl. KaHOHUUECKUH BHI KBaJpaTHYHOM
Gopmel.  Anropurm JlarpaHxa npuBeleHHsi KBaApaTH4YHOH (opMbl K
KAHOHMYeCKOMY BHAY.

10. Ompenenenue rpynmsl, DOATPymIel. [oMoMOpdU3M, H30MOP(HUIM.
[Muxnuyeckne noarpynnsl. [{ukinmueckue rpymmsl, ux Kiaccupukamus. CMexHbe
KJIACChI, HHAEKC noArpynnsl. Teopema Jlarpanxa u ClIeACTBUS U3 HEE.

11. EsxnmpoBel mnpoctpaHcTBa. JlnmHa Bekropa. HepapencrBo Koumu-
bynsikoBckoro. OpTOroHanbHbIM ¥ OPTOHOPMHpPOBaHHBINA Gasuc. OpToroHaabHOE
NOMNOJHEHWE K IIOANPOCTPAHCTBY. PasjolkeHue IpocTpaHCTBa B TPSMYIO CYyMMY
IIOANIPOCTPAHCTBA U €r0 OPTOTOHAIBHOTO JAOTIOJHEHHMS.

Paspgen 2. Yuebnas nucuuniauna «[CeomeTpus»

Tema 1. BexTopsbl

Tloustwe BekTopa B TpocTpaHcTBe E°. JIMHEHHO 3aBHCHMBIE W JIMHEHHO
HEe3aBUCHUMbIE CHCTEMBI BEKTOPOB, 6a3zucel M aduuHBIEe pernepbl. KoopauHaThl
BEKTOPOB U TOYEK, CKaIAPHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEIEHHS BEKTOPOB.

Tema 2. Addunnas reomerpusi

YpaBHeHNs IPSIMBIX Ha IUIOCKOCTH E2, MPSMBIX U IIIOCKOCTeH B IpOCTpaHCTBE
E’. Tlonstre adduunoro mpoctpancTsa A" adbdurHBIE permepsl B A" k -MEpHBIe
IJIOCKOCTH B A", CIIOCOOBI MX 3a/laHMs, B3aMMHOE PACIIOJIOXKEHUE ABYX IIOCKOCTEH.
I'pynmsl abdunEBIX IpeobpasoBanuit miockoctd E? u npoctpanctsa E3, apdunmas
reOMETPUSI.

Tema 3. EBKIHI0BBI IPOCTPAHCTBA

IlonsiTie eBKIMIOBa TOYEYHOro mpocTpaHcTBa K", OpPTOrOHANBHOCTH
miockocte B E". PaccrosHume Mexny ABYMS IUTOCKOCTSAMH. ['pYIIbI JBHKEHUH
mwiockocty E? u mpoctpanctsa E3, eBinumosa reoMeTpus.

Tema 4. KpuBble 1 NI0BEPXHOCTH BTOPOT0 MOPSAKA

Omnuncel,  runepOoisl,  HapaboIbL. ONnuIncouapl,  rUNepOOIOUIE],
napaboJIon/Ibl, IMIHHAPEI U KOHYCHl BTOPOTO TOPSAKa B npocTpancTse E3. ®urypsr
BTOPOTI'O IOpsiAKa B mpocTpaHcTBax A" u E".

IIpumepHeblii nepeyeHb BonpocoB no Pasgeny 2. 1jisi NOArOTOBKHU K
rocyAapcTBEHHOMY dK3aMeHY:
1. Bekropsl B mpocrpanctBe E3, ckamsapHoe, BeKTOpDHOE H CMeIIaHHOE
IIPOU3BECHUSI.
2. YpaBHeHHs IPsAMBIX Ha II0ckocTd E2, mpsiMBIX U IUTOCKOCTEH B IPOCTPAHCTBE
E>.



3. Onnunc, runep6ona, napadosa, X ypaBHEHHUS U CBOWCTBA.

4. KpuBble BTOpPOro nopsiaxka Ha miockoctu E2.

5. Ilonsatue acd¢unHOrO MpocTpanHcTBa A", mpumepsl. Ilmockoctu B A", ux
YPaBHEHHUS ¥ B3aUMHOE PacCIOJIOXKEHUE.,

6. IlomaTme eBKIMIOBa TOYeYHOro mpocTparcTa K" OpToroHansHOCTH
mrockocteli B E. PaccTrosinue oT TOYKH A0 IJI0CKOCTH.

Pa3zgen 3. Yueonas aucuuniauna «MaremMaTudeckuii aHAJIH3»

Tema 1. MHoxecTBa U pyHKIHM

ITonsTe MHOXECTBa, OTHOIIEHHS BKJIIOUEHHUS W paBEHCTBA MHOXKECTB,
omepanuy Haj MHoXXecTBaMu. OTHOILIEHUS, OTHOIIEHHE SKBHBajeHTHOCTH. ObIee
HOHATHE (QYHKLIUH, 0Opa3bl ¥ Mpoobpasbl JIEMEHTOB M MHOXECTB. KoMmozumus,
CIOPBEKIIUS, UHBEKLIUA, OueKIust, oOpaTHas GpyHKIusS. MOIIHOCTh MHOXECTBA.

Tema 2. Yucna u nocjieqoBaTeibHOCTH

MHO0>XeCTBO BELIECTBEHHBIX YHCEN, €r0 BaKHEHIe MOAMHOXeCTBA. TouHble
I'PaHUIIBl YUCIOBBIX MHOXKECTB. OlpeieIeHue Ipeieia rmocieaoBareabHocTy. Ipenen
MOHOTOHHOH IIOCJIEN0BATEIbHOCTH, Yucio Oinepa. Kpurepuii Komu cxomumoctu
II0CTIENOBATENLHOCTH. Pasnuunble (OpMBI MONHOTEI MHOXECTBA BEIECTBEHHBIX
qrces1. YaCTUYHEIE IIPEENB] 0CIe[0BATEIbHOCTH, BEPXHIN U HUYKHUM IIPEIEIbL.

Tema 3. ®yHkuuu oAHOI nepeMeHHON U PAbI

Onpenenenne mpezena GyHKIUM B Touke. IIATh 3aMeyaTeNbHBIX IPEEIOB.
Omnpenenenre HENPepHIBHOCTH (GYHKIMM B TOYKE M Ha MHOKecTBe. OCHOBHBIE
TEOpeMbI 0 PYHKIMAX HEMIPEPLIBHBIX Ha oTpe3ke (Beitepiurpacca u Bonbnano-Komm).
[TonsiTHe paBHOMEPHOH HempepsIBHOCTH, TeopeMa Kanrtopa. Omnpenenenue
NpousBOAHOM ¥ aubpdepeHimana QGyHKUUM OOHOM IepeMeHOM, TabiuIa
npou3BOAHBIX. OcHOBHEIE TeopeMbl 0 auddepenHnupyembrx (yukuusax (Depma,
Jlarpamxa, Komm). ITpaBuna Jlomurans. @opmyna Teitnopa ¢ ocrarkamu Ileano u
Jlarpamxa. HccnenoBanue (GyHKIUM C IOMOIIBIO IIPOM3BOAHOM (DKCTPEMyME,
MOHOTOHHOCTb, BBIIYKJIOCTE). IloHATHE mepBOOOpA3HON M  HEONPEAENEHHOIO
MHTerpaia, Tabiauia uarerpanos. Onpenenenne unrerpana Pumana. Cymmer Jap6y,
KPUTEPUH HHTETPUPYEMOCTH, KIIACChl HHTEIPUPYeMbIX (yHKuui. Dopmyna
Herorona-Jlenbnuna. HecoGcTBeHHBIE HHTETpaIbI IIEPBOTO M BTOPOro poja. IToHsTHe
YHCIIOBOTO psifia. AGCONIOTHAS U YCIOBHAS CXOAUMOCTB YMCIIOBBIX Psi0B. IIpu3HaKu
CXOIMMOCTH IOJIOKHUTENbHBIX psanoB ([Janambepa, Ko, Paabe, I"aycca). ITpusnaku
Hupuxne u AGensa. Pan ®ypse, ycnmoBus cxomumoctd psga ®ypee (B Touke u
paBHOMepHO#). CBolcTBa CyMMBI (DYHKIHMOHANBHOTO psna (HEIpPephIBHOCTD,
nnd hepeHIupyeMOCTh, HHTETPUPYEMOCTS ).

Tema 4. ®DyHKIMH MHOTHX IepeMeHHbIX

Ionstre nuddepeHnrpyeMocTd (GYHKIHM MHOTUX IIEpEMEHHBIXK. YacTHBIE
NPOM3BOJIHBIC, NPOU3BOJHAS II0 HAIPABIECHHUIO, 'PAJUEHT M €ro I'eOMETPUUECKHUM
cMeicit. Matpuia Slko6u. Teopemsl o HessBHOI ¥ 06paTHON GyHKIMHA. DKCTPEMYMBI
QYHKUMA MHOTHX TepeMeHHBIXK. HeoOXomumoe ycioBue, JOCTATOYHBIE YCIOBHS
CYLIECTBOBAHHUS SKCTPEMYMaA.

Tema 5. KpaTnbie, kpuBoiHHeHbIE H NOBEPXHOCTHbIE HHTErPAJIBI
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Omnpenenenue uHTerpaja Pumana Ha  €BKIMAOBBIX  IIPOCTPAHCTBAX.
Onpenenenne KPUBOIUHEHHBIX HHTErpasioB 1-ro u 2-ro popa. @opmyina I'puna.

IIpumepHbIii mepedyeHb BompocoB mo Pazgeny 3. Ans MOATOTOBKH K
rocyiapcTBEHHOMY 3K3aMeHY:

1. MHOXeCTBO BeIlleCTBEHHBIX uucelsl. BaxHeline mogMHOXkecTBa B R U HX
MoITHOCTh. Teopema KaHTOpa 0 HECUETHOCTA MHOXKECTBA BEILECTBEHHBIX YUCEIL.

2. YucnoBble MHOXKECTBA U UX TpaHullbl. Teopema Jlenexunaa o CylecTBOBaHUU
TOYHBIX TPaHULL. .

3. Ilpenen mocienoBaTeIbHOCTH M €r0 CBOWCTBA (€QMHCTBEHHOCTH, OIEPALAU
HaJ ITOCJIeI0OBATEIHLHOCTSIMH, IIpeNebHbIM Mepexol B HepaBeHCTBax). Teopema o
npe/esie MOHOTOHHO# MocseqoBaTeabHOCTH. Yucio Ditnepa.

4. Kpurepuit Komm cxoguMocTd mnocinenoBaTeNbHOCTH. lIpenenbHas Touka
MHOXecTBa B R, nemma bosbiiaHo-BeliepmTpacca 0 CyIIeCTBOBAaHMU IPELEIbHOU
TOYKH.

5. Teopema KanTopa o cTsruBaronieiics ociaeqoBaTeabHOCTH OTPE3KOB. Jlemma
Bopens-Jlebera o nokprITHAX OTPe3Ka HHTEPBAJIAMH.

6. Ilpenen ¢yHKIMM B TOYKE U HeENpepbIBHOCTb. (OCHOBHBIE TEOPEMBI O
HEeNpephIBHEIX  GyHKOMsX (nBe TeopeMbl bonbrano-Kommm, 1Be Teopemsbl
Beiiepuirpacca).

7. TlpomsBomHass u muddepeHnrpyemMocts, mNpaBuia AUQhepeHIUPOBAHISL.
[Tpon3BoIHAS KOMIIO3UIINH, TPOU3BOAHAS 00paTHON (HYyHKITHH.

8. Teopembr @epma, Poms, Jlarpan:xa (0 KoHe4HbIX npupamesusax), Komu
(o6 oTHOIIEHUY TIpUpalleHUH ).

9. IIpaBuna Jlonuranasi pacKpbITUSI HeoNpeaeJeHHOCTei.

10. ®opmymna Teiinopa ¢ ocratkamu B hopme Ileano u Jlarpamxa.

11. Omnpenenenue wuHTerpana Pumana s (QYHKIOUA OJHOH I€peMEHHOM.
Heob6xonumoe ycnoBue unrerpupyemoct. Cymmer lapOy u ux CBOHCTBa, KpUTEpUit
uHTerpupyemocty. Kiacchl HHTErpupyeMbIX (yHKIUH.

12. HuddepeHpyeMoCTs HHTErpajia C IMEPEeMEHHBIM BEPXHUM IPEHEIIOM.
CymecTBoBaHHe MepBOOOpa3HOii AJIsi HempepbiBHOH (YHKOHH, (dopmysia
HprorTona-Jleii0Huna. MHTerpupoBaHMe IO 4YacTsIM M 3aMeHa IEPEMEHHBIX B
OIIpelleICHHOM UHTerpale.

13. IloHsiTHE YMCIOBOTrO psifa, CXOASIIMeEcs M pacxonsdmuecs psabl. Kpurtepuit
Komu cxogumMocTy YuCinoBbIX psoB. [Ipu3Haky CXOOUMOCTH MOJOXUTEIBHBIX PSIOB
(Ko ¢ xopuewm, anambepa, I"aycca).

14. AOconoTHass M YCJIOBHAas CXOAMMOCTh YHCIOBBIX psimoB. IlpusHaku
JAupuxJiie u AbeJs.

15. ®yHKIMOHANBHBIE PABI U OCIEN0BATEIbHOCTUA. PaBHOMEpPHAsI CXOAUMOCTb.
Kpurepuii Komu paBHOMepHO# cxomumocTu. Ilpusnaku Beitepmtpacca, Abens u
Jupuxie 1 paBHOMEPHOU CXOOUMOCTH.

16. WHTerpanbHble NpPEeACTaBICHUS YACTHUUHBIX CYMM TPUTOHOMETPUYECKOTO
psna @ypswe. Jlemma Pumana-Jlebera. [IpuHuumn oxkanu3anyu. Y CIIOBHS CXOTUMOCTH
psanoB Oypre (B TOUKE U paBHOMEPHOM ).
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17. JTuddepeHnupyeMoCTh W YacCTHBIE IPOU3BOJAHLIE (YHKIUMM MHOIUX
IIEPEMEHHBIX, MPOM3BOAHAS II0 HAIPABJICHUIO, I'paueHT. [Ipon3BOMHEIE BEHICIIMX
opsAaKoB, TeopeMa IlIBapiia 0 paBeHCTBE CMEIIaHHBIX ITPOHU3BOIHEIX.

18. JloxampHble SKCTpeMyMbl (GYHKIUHA OJHOH W MHOTMX IIepeMEHHEIX.
HeoOxomuMBble yCIIOBUSL ¥ JOCTATOYHbBIE YCIOBHS JIOKATBHOTO SKCTpeMyMa (ByHKITHH.

19. Teopembl o0 HesBHOW ® oOpaTHOM  (YHKIMAX, YCIOBHA HUX
nuddepenupyeMocty u HOpMYJIIBI IS IPOU3BOAHEIX.

20. Mepa Xoprmana B R" u ee cCBOiCTBA: MOHOTOHHOCTbH, aJIUTUBHOCTD,
Cy0agAUTUBHOCTD.

21. Murerpan Pumana B R" 1 ero cBoiictBa. CBeZieH#e HHTErPaa K IOBTOPHOMY
(teopema PyOuHNM), 3aMeHA IEPEMEHHOM B KPATHOM HHTErpalle.

22. KpuBonHeHHbIE HHTETPAlIbl X UX OCHOBHBIE cBoicTBa. ®opmyia I'puna.

Pa3nes 4. YueOnas nucuuninia « DyHKIHOHANbHBIA aHAIH3»

Tema 1. Mepa u unrerpaJ JleGera

Konbua, anredpsl, o -anreGpbl MHOXECTB. Mepa Ha KOJbLE MHOXECTB. O -
afUTUBHAs Mepa Ha KOJbIIE MHOXECTB. bopeneBckue MHOXECTBa, MPOMOIKEHUE
mepsl 110 Jlebery. Msmepumble MHOXecTBa. M3mepumble ¢yukuun. Marterpan Jlebera.

Tema 2. Merpuueckne H HOPMHPOBAHHbIE IPOCTPAHCTBA

Cxomgmascs  IOCIENOBaTENbHOCTb,  IOCIENOBAaTENbHOCTs  Komm B

METPUYECKUX IIPOCTPaHCTBAaX. CxonumocTh (GyHKIMOHATBHBIX
IOCIIEIOBATEIBHOCTEH:  TOYEYHAas CXOJUMOCTb, CXOJUMOCTb IIOYTH  BCIOAY,
paBHOMEepHast ~ cxomumocTb.  OToOpakeHHs:  HENpephIBHBIE,  PAaBHOMEPHO

HENIPephIBHBIE, YAOBJIETBOpstolMe ycioBuro Jlummuia. IlomHoe Merpuueckoe
npocTpancTBo. IlpuHnun cxumaromux ortobpaxkenuil. [lomonHeHHe MeTPUYECKOro
npoctpaHcTBa. Berony miuoTHoe MHOecTBo. Hopma Ha BEKTOPHOM IIPOCTPAHCTBE.
banaxoBo npocTpancTBo. [IpocTpancTBa CyMMUPYEeMBIX QYHKIHA.

Tema 3. JInneiinble onepaTopsl

JIuHenHsI OrpaHMYEeHHBIH onepaTop. Hopma IMHEHHOro OrpaHWYEHHOTO
omeparopa. JIuHelHble HHTErpanbHble onepaTopsl. O6pas, sapo, rpaduk JTMHEHHOTO
omepatopa. Obpatumelii oneparop. CoGCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI
JIMHEWHOTO onepaTopa. CHeKTp TMHEHHOT0 oIeparopa.

Tema 4. 'nnb6epTOBBI NPOCTPAHCTBA

CransipHoe mpomspesieHHe. [mnpbepToBo mpocTpaHcTBO. OpTOTrOHANBHBIE
BekTOpsI. [Ipoeknus BekTopa. ba3uc B HOpMUPOBaHHOM BEKTOPHOM IIPOCTPAHCTBE, B
TWIb0EPTOBOM MpPOCTpaHCTBE. Psn Dypbe MO OPTOHOPMHPOBAHHOM CHCTEMe B
THJILOEPTOBOM ITPOCTPAHCTBE.

IIpumepnblii nepedeHb BompocoB mo Pasgeny 4. aasi MOATOTOBKH K
rocyapcTBEHHOMY SK3aMeHYy:
1. IonHBIE METPUYECKHE IPOCTPAaHCTBRA. [IpHHIUI BII0XKEHHBIX 1apoB. Teopema

bapa.
2. Hepasenctsa IOnra, I'empaepa, Munkosckoro. IIpoctpancTsa L,[0,1] ux

IIOJIHOTA.
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3. IIpyHIUN CXKUMAIOIINX OTOOPAKEHHH.
4. IlpuMeHeHME IPUHLUIA CXUMAIOIUX OTOOpaXeHHUH K WHTErpPalbHBIM

ypaBHEHHAM B npocTpaHcTBax Cla,b]u L, (T, 1.

=% BexropHsie IIPOCTPAHCTBA. ITonsrue TOIIOJIOTUYECKOT'O
BeKTOpHOTONMpocTpancTBa. Hopma u nonmyHopma. HopMupoBaHHbIe POCTpaHCTBA.

6. Jlunednsle orpaHudeHHsle omepatopsl. Hopma omeparopa. MHrerpanbHble
oTepaTopsl B IpocTpancTBax C[0,1] u L,[0,1].

7. CxansipHOe IpousBe/ieHre. [ mip0epTOBbI IPOCTPAaHCTBA.

8. Teopema o npoekUUHU B rHJIbLGEPTOBOM MPOCTPAHCTBE.

9. Teopema 00 06paTHMOCTH ONlepaTopa, GJU3KOr0 K eAMHHYHOMY.

Pasgen S. YuyeOnas nucuunianda «Teopusi BeposiTHOCTElH M MaTeMaTHYeCKast
CTATHCTHKA»

Tema 1. BeposiTHOCTB

OJieMeHTapHOe COOBITHE, CydaifHOe COOBITHE, IIPOCTPAHCTBO 3JIEMEHTAPHBIX
coObiTuii. Anrebpa u o -anredpa coObITHHA. BepoOSTHOCTHOE MPOCTPAHCTBO,
BepOsATHOCTh.  Kiaccuueckoe,  KOHeYHOe,  JUCKPETHOE,  TI'eOMETPUYECKOE
BEPOSTHOCTHBIE IIPOCTPAHCTBA. YCIOBHAsI BEPOSTHOCTDH, HE3aBUCHUMOCTL COOBITHH.
®opmyna monHOM BeposTHOCTH. Popmyna Baiieca. Cxema beprymm. Teopemsl
Ilyaccona u MyaBpa — Jlamaca.

Tema 2. CayuyaiiHble BeJTHYHHBI M HE3aBUCHUMOCTh

Cryyaiinas Benu4uHa, ee GyHKIUS pacipeieneHns. J[uCKpeTHbIE U aGCOTIOTHO
HenpepbIBHBIE pacnpeneneHus. HopmanbHas cinydaitHas BenuunHa. HezaBucumocTs
CIy4alHbIX BENWYMH. MaremaTHyeckoe OXHAaHME, IUcHepcHs, Kod()(QHIUeHT
koppessinuu. HepaBencto UeOkIinesa.

Tema 3. IlocsieqoBaTe IbHOCTH CAYUYaHHBIX BeJHYUH

ITocnenoBaTeNnbHOCTH CIy4YalHBIX BEIMYMH. BHABI CXOAMMOCTH CIydaifHBIX
BEJMYUH. 3aKOH OOJIBINMX YHCEIl JUIS HE3aBHCHMBIX M OJIMHAKOBO PAacIpe/leleHHbIX
CITy4aiiHbIX BEJNMYMH C KOHEYHOH nucrepcueil. llenTpanpHas nmpenensHas TeopeMa
JJIsl HE3aBUCHMBIX ¥ OJIMHAKOBO PACIIPENEIeHHBIX CIIyYaiHbIX BEIMYUH.

Tema 4. MaTemaTH4ecKkasi CTATHCTHKA

Bribopka, BapuaIMOHHBIM psifi BBHIOOPKM, CTATHUCTHKA. TOUYeUHbIE OIEHKH
napamMeTpoB.  HecMemeHHOCTb,  COCTOATENBHOCTh.  VIHTepBaNbHBIE  OLEHKU
IIapaMeTpPOB, NOBEPUTEIbHBIM MHTEpBaN, Ko3Qduiment nosepus. CraTucTHyeckas
TUIOTEe3a, CTATUCTUYECKUN KPUTEPUH, OIIMOKU IIEPBOTO U BTOPOro poxa. JIuHeiHas
perpeccus, METO HAMMEHBIINX KBaJIpaTOB.

IIpumepnblii nepedyenn BompocoB mo Paszgeny 5. mjsi mMOAroToBKH K
rocy1apcTBEHHOMY 3K3aMeHY:
1. BeposiTHOCTHOE IpocTpaHCcTBO. AKcroMaruka KoiMoroposa.
2. VcnosHble BepoATHOCTU. Teopemsl yMHOXeHHs. He3aBUCHMOCT COOGBITHIL,
[I0IapHasi ¥ B COBOKYITHOCTH.
3. @opmyJbl NOJIHOI BeposiTHOcTH UM Balieca.
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4. Cxema He3aBUCUMBIX HcnbITaHud bepryiu. Teopems [lyaccona u Myaspa —
Jlannaca.

5. Cnyuaiinas BenuurHa. OyHKIMS pacrpeaeseHUs ClIydaiHOi BETMYNHEI.

6. Maremaruyeckoe OXHUJIaHHE U JUCIEPCHs CIy4YailHOH  BeTHYHHEL.
HepaBencTrBo UebbliieBa.

7. HezaBucuMocThb ciyyaiiubix BenudanH. KoaQGuimenT koppesium.

8. Buapl cX0IMMOCTH MTOCIEN0BATEIHFHOCTEN CITydaliHBIX BEITHUYUMH.

9. 3akoH 00JILIIMX YHCeJI JJIs1 He3aBUCHMBIX U OIHHAKOBO pacnpe/eleHHbIX
CJYYaMHBIX BEJHYHH ¢ KOHEYHOM TUcnepCcHeid.

10. LlenTpanpHas mnpeaenbHas TeopeMa UIsI HE3aBUCHMBIX M OJUHAKOBO
pacIpeeneHHbIX CIIyYaliHbIX BEJIMUMH.

11. Toueunsle ¥ UWHTepBaJbHBIC OLEHKH TIapaMeTpoB. HecMeleHHOCTb,
COCTOSITEJIBHOCTh TOYEYHOU OLEHKHU. JlOBEpUTENBbHBIA HHTEpBal, KOIPDOUIUEHT
JOBEpUS.

12. Cratuctryeckas runoresa, CTaTUCTUUECKUH KPUTEPHiA, OIIMOKHU [IEPBOrO U
BTOPOTO POJa.

13. JIuneitHas perpeccus, METOJl HAUMEHBIIIUX KBAIPaTOB.

Pasgesn 6. YueOnas nucuunianna «AuddepenuuanbHble ypaBHEHHA»

Tema 1. OcHOBHbIE NOHATHS

OOpIkHOBEHHBIE MU depeHIMaIbHbIe YypaBHEHMs, II0J€ HaIpaBJIeHUH,
pellleHye, MHTerpajbHas KpuBas, 3agaua Koy,

Tema 2. YpaBHenus 1-ro mopsiaka

O6pikHOBEHHBIE  IM(B(epeHIHaNIbHble ypaBHEHUSI IEPBOIO  IOPSAKA C
pasfeNsaroIMMUCA  II€PEMEHHBIMM,  JIMHEHHble, PHUKKaTH © B IIOJIHBIX

nud pepennmanax.
Tema 3. CucreMBbl U YpaBHEHHUSI #—T'0 MOPSIAKA ,
@yHlaMeHTaIbHAS cucremMa pelIeHwmi OJJHOPOJTHBIX JIMHEWHBIX

AuhepeHInanbHBIX YpaBHEHHH 7-T0 Topsigka. MeToJ] BapHaldd NPOU3BONIBHBIX
TIOCTOSIHHBIX [UUISI HEOQHOPOJHBIX JMHEHUHBIX AU(PGEpEeHIHANHBIX YpaBHEHUH #-TO
nopsiaKa.

Tema 4. OcoOble TOYKH U YyCTOHYHBOCTD

OcoOple TOYKM aBTOHOMHBIX CHCTEM: Yy3eld, Cemio, (OKyC, ILIEHT.
YcronumBocTs pemmenuit o JisnyHoBy, byHkiuu JIsmyHoBa.

IIpumepHblii nepeyeHb BompocoB mo Pasgeny 6. ajsi NOATOTOBKH K

rocyJapcTBEeHHOMY SK3aMeHy:

1. Kpurtepuii ypaBHeHusi B moJHbIX auddepenHnuanax.

2. basuc mnpocrpaHcTBa pemleHMH JiMHeiiHOro auddepeHnnanBLHOrO
YPaBHEHHS N—T0 NOpSAAKA.

3. Teopema cylecTBOBaHMS W €AMHCTBEHHOCTH pellleHMs 3amaud Komwu mis
cucteM qudpepeHnaIbHbIX YpaBHEHHIH.

4. Jluneiinble omHOpozaHBlE Au(depeHIraIbHble ypaBHEHHUS 2-TO IMOPAIKA.
KonebaTenbHbli xapakTep peleHuii.
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5. Jlunelinple ypaBHEHUsI B YaCTHBIX IPOU3BOIHBIX IIEPBOTO MOpsAKa. 3amaya
Komm. Cxema e€ perieHusl. _

6. JIuHelHbIe OAHOPOHBIE CHCTEMBI C TIOCTOSHHBIMU Kod( duimenTamu. Metozn
Ditnepa.

7. Oco0Oble TOUKU aBTOHOMHBIX CHUCTEM: y3ell, CeII0, GOKYC, IEHTP.

8. IloHATHE yCTOHMUMBOCTHU pelleHUMH nuddepeHIuaNbHbIX ypaBHeHui. MeToz
bynkuwit JIsnyHosa.

Pazngen 7. YueOnas qucuuminia «YucieHHble MeTOAbD)

Tema 1. Ilpubnuskenue pyHKUUH U YUCIEHHOE HHTEPHUPOBAHUE

Metonsl npubnwxeHus GyHkuuid. VIHTEpmoNsuus W almpOKCHMAalys.
[ TpuOnu>xeHHOE BEIYMCIICHUE HHTETPAJIOB.

Tema 2. Cucrempl JUHHEHHBIX anredpanvyecKux ypaBHEHHil W mpobjema

c0OCTBEHHBbIX 3HAYEHU

IlpsMble ¥  UTEpalMOHHBIE METOABl  PEIIEHHS CHUCTEM  JIMHEMHBIX
anrebpandeckuxX ypaBHEHHWH. YCIOBHE CXOAMMOCTH M ONTHMAJIBHOE 3HAYEHHe
UTEPAIMOHHOI0 IapaMeTpa B METOAE IIPOCTBIX HUTepanuif. MeTombl pelneHus
Ipo0JIeMbl COOCTBEHHBIX 3HAUEHHUH.

Tema 3. CucreMbl HeTUHEHHBIX YpaBHEHH i

Meto mpocTOM HTepaluy AJIs YUCICHHOTO PeIleHHs HEIMHEWHBIX YPaBHEHHUH,
ycioBue cxomumocTH. Meron HproToHa 1y peleHUs] HENMHEHHBIX YpaBHEHWM U
cucreM  (JIOKaubHas  CXOOMMOCTb, KBaipaTH4YHAas CKOPOCTh  CXOIHMMOCTH).
Monuduxanmm merona HeioroHa.

Tema 4. UncaenHnle MeToAbl pemeHusi AU depeHIHATLHBIX 32124,

Metonsl Odinepa u Pynre-Kyrrer mns pemenus 3amaun Komwm. SIBHble H
HESBHBIE MHOI'OIIIArOBBIE YUCIIEHHBIE METObI, METOABI Aamca. HucaeHHBIE METOIBI
pemenus 3agaun Komm s sxectkux cucrem OJ[Y.

Tema S. PazHocTHBIE cXeMblI

OcHOBHBIE TIOHATHSI TEOPHM Pa3HOCTHBIX CXeM (CETOYHBIM IIabIIoH,
ammpOKCUMAITHS, YCTOMIMBOCTD, CXOAUMOCTB). Pa3HOCTHBIE CXeMEBI ISl YpaBHEHUH B
YaCTHBIX MMPOM3BOAHLIX. KaHOHMYECKHUH BUA U YCIOBUE CXOAMMOCTH IBYXCIOMHBIX
pa3HOCTHBIX cxeM. CBsI3b allllPOKCUMAIIAH, YCTORUMBOCTH M CXOLUMOCTH.

IIpumepHblii nepedyeHb BompocoB mo Pasgeny 7. a8 NOATOTOBKH K
rocy1apcTBEHHOMY 3K3aMeHYy:

1. Meron mpocToii MTepaluy s PeIleHUs HeNMHeWHbIX ypaBHeHmH f(x)=0.
Teopema o cxoauMocTH MeTo/1a IPOCTOMH UTEPALHH.

2. MeTo1 KOHEUHBIX pa3sHOCTeH 1l quddepeHnnaNbHbIX ypaBHEHUH B YaCTHBIX
MPOM3BOJHBIX (CETOUHBIH Ma0IOH, alIIPOKCUMALIHS, YCTONIMBOCTD, CXOAMMOCTS ).

3. MeToa mpocThIX UTEpaluil IJIs peIIeH s CHCTEM JIMHEWHBIX arebpandeckux
YpaBHEHHMH. VYCJIOBME CXONUMOCTM U ONTHMAaIbHOE 3HAYEHHE HTEPAlMOHHOTO
nlapamMeTpa.

4. Meron HproToHa U €ro MOAUGUKAIMY [T pEleH s HEIMHEMHBIX YpaBHEHUIH
U crcrteM. JIOKanbHOCTB U KBaZpaTUIHAs CKOPOCTh CXOAUMOCTH MeTona HeroToHa.
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5. Metonsl Pynre-KyTThl mns uucieHHoro peineHus 3anaud Komwu s
0OBIKHOBEHHBIX U (hepeHINATbHBIX YPpaBHEHUM.

6. Meroabsl YHCIEHHOrO pelleHus 3afaud Komu Juisl XKeCTKHUX CHCTEM
0OBIKHOBEHHBIX U (D (epeHITHATBEHBIX YPaBHEHHH.

Pazgen 8. YueOnas aucuuninna «Bed-nporpaMmMupoBaHue»

Tema 1. UnTepHeT. OCHOBHbIE NOHATHS

OcHOBHBIE TOHSITHS, TEXHOJOTHMM W IPOTOKOJBI, obecrmeunBarolue paboTy
rnobanpHOMt cetr. Web — mu3aliH M MpoeKTUpOBaHHE. OTalbl CO3IAHUS CaiTa.
CoBpeMeHHblE TOAXONbI K IPOMBIIIEHHOMY CO3[JaHHI0O BeO-CEPBHUCOB U
[IPUJIOXKEHUM.

Tema 2. SI3bik pazmetrkn runeprekcra HTML

Crneundukanus HTMLS. Ctpykrypa HTML-noxymenta. Bamunamus HTML
kopa. Cemantuueckas Bepctka. OcHoBHble TorH. Crerudukamus CSS3. Tabmuirs!
cTunedt, cneruduuHOCTh. lIceBMOCTMIIM ¥ TICEBMO3JIEMEHTH. bBHONMMOTEKH U
(ppeiiMBOpKH, HCTIONb3yeMble IPU CO3MaHUM CalTOB. MeTomoJoruu BepcTKu html
cTpaHull. Pe3nHoBas BepcTKa, OT3BIBUMBEIN JU3aiiH/ananTuBHas BepcTka. KimtodeBsie
pazmuyusl.

Tema 3. JavaScript

Tunel nanseix. [lepemennbsie. @yHKUMKM U 3aMblkaHus. MaccuBbl. OOBEKTHL.
Pa6ora ¢ DOM. CoObiTus, nenerupoanue. CrocoObl HazHaueHHS 00pabOTUYUKOB
cobriTui. AcuaxpoHHocTh B JavaScript: Event Loop, Callback, Promise. Monynu B

JavaScript.
Tema 4. Wcnoab3oBaHue OHOJMHOTEK IJdf CO3JAHUSA KJIHEHTCKHX
NPUJI0KEeHU I

OcHoBHble koHIenuu React.js: JSX, KOMIOHEHTH, UMMMYTa0eIbHOCTh, hook,
Context API. OnTumu3zanus Opou3BOAUTEILHOCTH React.js mpriIoXeHwiA: MPUIUHEI 1
BapHaHTHI pelieHust. MuHudukaius u coopka mpoekra. Pasmelnenue npoexkTa B CETH.

Tema S. Cozpanue cepBepHBIX NPHJI0KEHH I

JavaScript Ha cepBepe. Texnonmoruu NodelJS Cepsepnast Texnosorus PHP.
Ilepemennsble, Tunbl naHHbiXx B PHP. OcHoBHBIe oTinuus cuHTakcuca PHP or
JavaScript. BzanmoneicTBIe ¢ KIIMEHTOM, Iepeava mapaMeTpoB.

IIpumepHblii nepedyeHb BompocoB mo Pasgeny 8. A8 moAroroBKH K
rocyapcTBEHHOMY dK3aMeHY:

1. OcHOBHBIE IOHATHS B OpTaHM3ALMH U Iepenade nHpopManuu B MHTEpHETE.
IIpoTokoinsl uHTEpHET. Metoast HTTP-3ampocos.

2. Kax 6pay3ep uaTepnperupyet u otobpaxaeT ¢aitnsr HTML. IToustue DOM.
CnocoObl oTnagku u npodaitnunra Frontend mpumnoxenuit B Opaysepe (debugger,
DevTools/ Performance, pacmupenns React/Redux)

3. Cemanrtuka teroB B HTMLS. Crpykrypa HTML noxymenTa. CSS — uepapxust
ctuiel, HacienoBanue. CeupUIHOCTD CTUJIEH.
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4. Mertononoruu BepcTku html crpanun. Pe3wHoBas BepcTKa, OT3LIBUMBEIM
Au3aiiH/afantuBHas Bepctka. KimoueBble pasnuuust. BepcTka ¢ moMomipro OMGIMoTeK.

6. Tunsl nanseIx B JavaScript. @yHkuuu u 3aMmbeikanus B JavaScript. Kiacce B
JavaScript.

5. AcunxponHnocTs B JavaScript: Event Loop, Callback, Promise.

7. CoOpiTus B JavaScript. CnocoObl Ha3HaYeHUs: 00paboTUNKOB COOLITHMA. Da3kl
BCIUIBITUE/TIOTPY>XKeHUE COOBITHH. JlenernpoBanne COOBITHIA.

8. OcnoBHble koHUenuuu React.js: JSX, KOMIOHEHTH, ©UMMMYTa0EILHOCTS,
hook, Context API. OnTumusanus HOpOW3BOTUTENHHOCTH React.js IPHIIOKEHHIA:
IPUYMHBI U BapUAHTHI PEIICHUS.

9. Cepsepnas TexHonorust PHP. [lepemennsie, tunsl ganuasix B PHP. OcHOBHBIE
otnuuus cuHtakcuca PHP ot JavaScript.

Pa3znen 9. Yue6nas gucunninia «OnepanuoHHbIe CHCTEMbI H CETH»

Tema 1. BHyTpeHHee ycTpoicTBO ONepalHOHHBIX CHCTEM

Crpyxtypa onepaunonsoii cuctembl. CtanmaapT POSIX. PexuMbl BEIIOIHEHHUS
nporpamm. IloHsaTre npouecca U motoxa. YmpasieHre namsTeio. Omepaluy BBOJa-
BBIBO/IA.

Tema 2. @aiinoBble cuCTEMBI

®Daiinossle cucteMsl Linux. ®Daitnossle cucremsl Windows. PaGora ¢ daiinamu
B Linux.

Tema 3. be3onacHocTh B OepaliMOHHBIX CHCTEMAX

Merozp! obecrieuenns 6e30macHOCTH. YUeTHbIe 3anucu. [IpaBa qocTya.

Tema 4. Meroasl o6ecnedyennsi Mmuorosagadnocta B OC

IIpomeccel,  MOTOKM,  BOJOKHA.  MEXIIPOLIECCHOE  B3aUMOEHCTBHe.
CunxpoHHU3aIHs.

Tema S. BzanmopeiicrBue OC ¢ annapaTHbIM ofecnedeHremM

Bunsr npaiiBepos B Linux. IIpouecc co3nanus monb30BaTENsCKOTO ApaiBepa.

Tema 6. O630p OC /151 MOOGHIILHBIX YCTPOICTB

Buner OC 1y MOOMIIBHBIX YCTPOMCTB, HMX HCTOPUS U (DYHKLIMOHAIbHBIE
BO3MOXHOCTH.

Tema 7. BBeneHue B KOMNbIOTEPHbIE CETH

Tunber xomneroTepHbIX cereil. Kiaccudukanust ceteit. AnmapaTHble cpejcTBa
KOMIIBIOTEPHBIX ceTell. MeTobl 0CTyna K Cpefie TIepeiau TaHHbIX.

Tema 8. IIpoTOK0JIBI KOMIILIOTEPHBIX ceTeil

ITonstre nporokona u uHTepdetica. Mogens OSI. Crek nmportokonos TCP/IP. IP
anpeca u kiacchl IP cereit. Macka moaceru. IPv6.

Tema 9. HaznaueHnue agpecoB B ceTH

Pyunoe HazHaueHue anpecos. [Ipotoxonst DHCP u DNS

Tema 10. MapmpyTH3anus

Crartuyeckas M JAMHaAMHYecKash MaplupyTusamys. AJMMHHCTPATHBHOE
paccTosguue. IIpoTOKOJIBI MapIIpy TU3AIMH.

Tema 11. Tpancasinusi agpecos
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ITousitue NAT um PAT. Cratudeckas u auHamuueckass NAT. Hacrpoiika
TPaHCIISALMY aJPECOB HA POYTEPE.

Tema 12. BecnpoBoaHbie ceTH

Jocrouncra u Hemocratku OecrpoBogublx ceteil. Cetu WiFi. Cetu GSM.
Cetu WPAN: texnonoruu Bluetooth u ZigBee.

Tema 13. BupryajbHble JI0KaJbHbIE€ CETH

[Tonstme VLAN. Buast VLAN. Cnioco6s1 coznanus VLAN.

Tema 14. Be3onacHOCTh B KOMIbIOTEPHBIX CETHAX

Knaccudukaiums yrpo3 KoMmbroTepHBIM ceTsiM. [loHsTue uHpOpManMOHHON
oesomacHoctn. CraHmapThl W Kiacchl 0Oe3omacHOCTH. MeTonbpl M CpencTBa
obecnieuenus nHGopMalMOHHOM 6€30TaCHOCTH.

Tema 15. BupryanbHbie 4acTHbIE CETH

ITonsatue BuptyansHoi uactHoi cetd (VPN). OcHoBHBIE KOMIIOHEHTHI VPN.
[Tpotokoss mist pa6otel B VPN. 3amura gansaeix B VPN.

IIpumepubiii nepeueHs BompocoB mo Pazgeny 9. ansi moaAroToBKH K

rocyJapcTBeHHOMY 3K3aMeHYy:

1. CTpykTypa onepauiOHHOW CHUCTEMBI.

2. PexxriMBbI BBITIOJTHEHHUS POrPaMM OIEPALUOHHON CUCTEMOM.

3. IlonsTue mponecca u notoka. Mojens nporiecca.

4. Bu/tbl alrOPUTMOB TUIAHAPOBAHHS TIPOILECCOB.

5. Mognens OSI.

6. Crex npotoxosioB TCP/IP.

7. Mapumpytuzanus. [ IpoToxoisl MapiipyTU3aLuu.

Pasznen 10. YueOHas qucuunianHa «ba3bl JaHHBIX»

Tema 1. ba3bl JaHHBIX
ITpoekTupoBanue CTPyKTYphl 6a3bl JaHHBIX. Buabsl 6a3 nanasix. Hopmanuzaius
OTHOILIEHUH B pensiuMoHHOM Oasze naHHbIX. KoHCTpyupoBaHME 3ampocoB K 6asze

JaHHBIX.

IIpumepubiii mepedyenb BompocoB mo Paszmeny 10. aas moaAroToBKM K

rocyJapcTBeHHOMY SK3aMeHY:

1. OtHomeHus. TeopeTuKo-MHOXKECTBEHHBIE ONEPallUX HaJl OTHOIIEHUSIMH.

2. Hopmanbasle ¢opwmel. IlepBasi, BTOpas, TpeTbs HOpPMaJbHbIE (HOPMEI.
ITpuBenieHUEe OTHOLIEHUS K TPEThell HOpMaIbHOU QopMe.

3. OcHoBHble KoHCTpyKuuu sizbika SQL. Co3manme 00beKTOB 0asbl JaHHBIX.
MaHunynupoBaHue JaHHBIMHU.

4. Oneparop SELECT. Mcnonb3oBaHue yCiIoBUM IMorcKa. [TorydeHrne HTOroBeIX
naHHbIX. COPTHUPOBKA Pe3yJIbTaTOB 3aIpoca.

Pazgen 11. YueOHas qucuuninHa «AHAJIU3 U IPOEKTUPOBaHHE
HH(OPMAIHOHHBIX CHCTEM))
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Tema 1. IlpoexkTHpoBaHMEe HAa OCHOBE AaHa/Ju3a TPeGOBaHUI U
TEeCTUPOBAHUSA

Merozapl ycraHoBneHus TpeOoBaHumid. I[lpenBapuTenbHOE TECTHPOBAHHWE HA
dTalle aHaluu3a TpeOOBaHMUIT.

Tema 2. IIpuHIUNIBI NOCTPOEHUS MPOEKTA

PaspaboTka mnpoekTHOH [qOKyMeHTauuw. JluarpaMmbl pa3BepTHIBAHUSI U
pasMeuleHus.

Tema 3. lnarpaMmmpl cocTOSIHUIN U JesiTebHOCTH. BusHec-npouece

MopenipoBanue NMHAMUYECKUX acleKTOB CUCTEMBI. COOBITHS, COCTOSHUS U
nepexozsl. JKu3HeHHBIN UK 00BEKTA.

IIpumepnbiii nmepedyenb BompocoB mo Pasgeny 11. gisi mOArOTOBKH K

rocy1apcTBeHHOMY 3K3aMeHy:

1. TTousTre mpoekTa HHPOPMALUOHHON cucTeMbl. OCOGEHHOCTH COBPEMEHHBIX
MPOEKTOB MH(MOPMAIIMOHHOMN CHCTEMBI U MX KIaCCH(UKALMSL.

2. CtpykTypa npoexrta HHQOPMAaIMOHHOM CUCTEMBL.

3. Ilpouecc mpoektupoBanus. Llenb, 3aqauu IpoeKTHPOBAHMS.

4. MeToibl IPOEKTUPOBAHKS HH(GOPMALMOHHBIX CHCTEM, UX KIACCH(DHUKAIHUSL.

5. MeTopmoorus mpoeKTUPOBaHUs. 3a1a4i METOI0JIOTUH IIPOEKTUPOBAHHS.

Pazgesn 12. Yuebnaa aucuuniuna «CucreMHasi apXuTeKTypa M ynpaBjeHHe
IpOEeKTaAMM»

Tema 1. UHMIManusi NPOEKTA M HAXOKAEHHE IEHHOCTHOH HUIIM

Kiroyessie cymuocTu mpoexTHOTO ynpasnenus (anbds1) mo SEMAT Essence u
uX cocTosiHusl. OCHOBHbIE 3Talbl V-AuarpaMMbl IpoekTsl. Kcmonb3osanue Wardley
Map, dopcaiita, u cTpareruu rony6oro okeana Uit HaX0XKAEHHUS [EHHOCTHBIX HHUIIL

Tema 2. ApxutekTypa npeanpusiTus

ApPXUTEKTYpHOE NPEACTaBIEHHs NPEANPHUATHs Ha ocHoBe Achimate u Togaf.
IIpakTuky ynpaBieHus olepanvoHHbBIM ypoBHeM Ha ocHoBe ITIL u CMMI. IToustus
Ou3Hec-cepBuUca U ero ypoBHsa SLA.

Tema 3. IIpoekTHOe ynpaBjieHue

Boi6op Mexmy KECTKUMH U ITMOKMMK METOHOJOTUSMH yIIPABIEHHS TIPOSKTOM.
Oco0eHHOCTH U KITFOUeBbIe PAKTUKK POEKTHOrO yIpasieHus no Kanban u Scrum.
OwueHka pUCKOB M TPYIOEMKOCTH IIPOEKTa. YIIpaBieHHe MPOEKTHhIME 6ydepamu u
TIOHSTHE KPUTHIECKOH 1enH 1o [omaparry.

Tema 4. Texunuyeckasi apXuTeKTypa

KiroueBblie mporpaMmHble IPOLYKTHI YPOBHSI 00pabOTKH IIOTOKOBBIX JAHHBIX,
bonblnx naHHEIX, moucka, OLAP / OLTP u aHanuTuyeckux 6a3 HaHHBIX, 03ep
JaHHBIX, pa3MeleHNeM KOHTEHHEPOB.

Tema 5. ApxutekTypa Moae MpPOBaAHMS

ApXUTEKTypa HCIOJb30BaHUE MOJENE MAIIMHHOIO OOYy4YeHHS B KOHTEKCTE
yIpaBJieHus: (UHAHCOBBIMU aKTHBaMu. [IpenBapurennuas 06paboTKa JaHHBIX, TOUCK
(akTopoB, mMOpThensHOEe YNpaBIeHHE K XeDKUPOBaHHE, IPOTHO3UPOBAHHE B
YCIIOBHSIX CMEHBI PEXKMMOB PBIHKA U HEOIIPEIeIEHHOCTH.
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IpumepHblii nepevennb BompocoB mo Pasmeny 12. gisi moAroToBKH K
rocy1apcTBEHHOMY 3K3aMeEHY:

1. OcHoBHBIE mOHATHS IpoekTHOTo ympasieHus 1o SEMAT Essence. V
JuarpaMmMa MpoeKTa ¥ NPOEKTHBIE POJIH.

2. Tubkue M >KeCTKHE METOMOJOTHH MpPOeKTHOro ynpasieHui. OCHOBHBIE
nmpakTHKY ¥ moHsaTHs B Scrum u Kanban.

3. MozenupoBaHue MpeAnpusIThs ¢ moMolursio Archimate.

4. TIpakTHKM OIIEPaIlHOHHOTO YPOBHS AesTenbHocTH npenmpusatus: ITIL wu
CMML.

5. FOHMT-5KOHOMHKA U KJIIOUEBbIE IIPOAYKTOBBIE METPUKH.

6. KoHKypeHTHBIN aHaiu3, UCIob30BaHue (opcaiiT-meronoB u Wardley Map
IS aHAJIM3a PIHOYHBIX BO3MOXKHOCTEH. CTpaTernyeckas KaHBa.

7. OueHKa TPYIOEMKOCTH pa3pabOTKH MpOorpaMMHOro obecnedeHus, pabora ¢
CETEBBIM TpadKOM MPOEKTa U MPOEKTHBIMHU PUCKAMHU.

8. MHcmonp3oBaHWe MoJeNlel MAaIIHHHOTO O0y4eHue [uid (aKTOPHOIo
VHBECTUPOBAHNUSI ¥ POTALUK (HaKTOPOB, IOUCKA IPEUMYLIECTBA IS XEIK-(POHIIOB.

9. O6HapyxeHre BBHIOPOCOB M aHOMAJMM B IIOTOKE (UHAHCOBBIX JAHHBIX.
HUcnonpzoBanue VPIN U CMEXHBIX METOMOB JISI BBISIBICHUS MH()OPMUPOBAHHOIO
y4acTHHKA.

10. Hierarchical Risk Parity u cMexHble KiacT€pHbIE METOIbI ONTHUMHU3ALMH
MHBECTUIIMOHHBIX TTOPTQETeH.
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