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1. O01mme noJio:keHUst

I'ocynapcTBeHHast uToroBasi aTTecTalys BBITYCKHHKOB 1o HampapieHuto 02.03.03 -
«MaremaTtuueckoe obecriedeHre U aIMUHUCTPUPOBAHNE NH(HOPMAIIMOHHBIX CUCTEM
BKJIIOYaeT B ce0s MOATOTOBKY K clade M clady TOoCyAapCTBEHHOTO 3K3aMeHa U
MOJIFTOTOBKY K 3aIIMTE U 3aIIUTY BHITYCKHOHN KBan(UKaMOHHON paboTel. HacTosmmas
nporpaMma cocTaBieHa B cooTBercTBUM ¢ «[lojokeHneM O TpOBEIEHUU
rocyJapCTBEHHOM  HWTOTOBOM  aTTecTallMd  OOYyYalolUXCs 10  OCHOBHBIM
oOpazoBarenbHbIM niporpammam TBI'Y»
https://tversu.ru/sveden/files/Pologhenie_o_provedenii_GIlA_obuchayuschixsya.pdf

Llenbro rocyaapCTBEHHOM UTOIOBOM aTTECTALMU SIBJISIETCS YCTAHOBJICHUE YPOBHS
MOJITOTOBKH BBIITYCKHUKA YHUBEPCUTETA K BBITOJHEHHUIO MPO(MECCHOHANBHBIX 33/a4 U
COOTBETCTBUSI €ro TOATOTOBKU TpeOoBaHusM DenepaibHOTO TOCYIapCTBEHHOIO
00pa3oBaTeIbHOTO CTaHJapTa BhICIIEro oOpa3oBaHus 1o HamnpasieHuto 02.03.03 -
«Maremarnyeckoe 00ecrieyeHre U aIMUHUCTPUPOBAHUE UH(POPMALIMOHHBIX CUCTEM.

3agayamMm rocy1apCTBEHHOW UTOTOBOM aTTECTAL[UU SIBIISIOTCS:

- OLICHKA YPOBHS TEOPETUYECKUX 3HAHWW U YPOBHS NPAKTHYECKOW MOATOTOBKU
110 TaHHOMY HAaIIpaBJICHUIO;

- OLICHKa HAaBBIKOB CAaMOCTOSITEIbHON PaObOThI BHITYCKHHUKA B MPO(PECCUOHAIBHON
cdepe;

- peuieHHe BONpoca O TMPUCBOCHUM KBAIM(PHUKAIUU 10 pe3yJbTaTam
rocyapCTBEHHOW UTONOBOM aTTECTALIMM U BbIJA4€ BBITYCKHUKY JUIJIOMA O BBICILIEM
00pa3oBaHUU.

[Ipu 3TOM 1ENBIO MPOBEIECHUS TOCYAApPCTBEHHOIO 3K3aMEHA IO HAMpPaBIICHUIO
MOATOTOBKM  SIBJIAETCA  IPOBEPKA OBJAJCHUS  BBINYCKHUKOM  OakajaBpuara
COOTBETCTBYIOIIUMHU obmenpodeccuoHaTbHBIMU u podheCcCHOHAIbHBIMU
KOMITETEHLIASIMH.

Llenpt0 MOATOTOBKM M 3alUTHI BBIMTYCKHON KBaJIM(PUKALMOHHON pPabOThI
ABJISIETCSl  JEMOHCTpaluss W TPOBEpPKa:  YpOBHS  MNpo(ecCHOHAIBHOU U
o01ieo0pa3oBaTeabHOM  MOATOTOBKM  BBIIYCKHHMKA IO  COOTBETCTBYIOIIEMY
HAIPAaBJICHUIO MOATOTOBKH; YMEHHS U3y4aTh U 00001IaTh JIUTEPATyPHbIE HCTOUHUKU
B COOTBETCTBYIOILEH 00JacTH 3HAHUM; CIOCOOHOCTH CaMOCTOSITENIBHO BBIMOJIHATH
MIPOEKTHBbIE PabOThI, CHUCTEMATHU3UPOBATH M 0000IIATh (AKTUUECKUN MaTepHa;
YMEHUS CaMOCTOSITENIbHO 0OOCHOBBIBATH BHIBOJIbI M MPAKTUUECKUE PEKOMEHAAIMH T10
pe3ynbTaTam NPOBEIECHHBIX UCCIEAOBAHMIA.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB TIOCYAAPCTBEHHOW HTOrOBOM
aTTecTallii BbINNYCKHHKOB, COOTHECEHHBIX C IUIAHMPYEMbIMH pe3yJbTATAMHU
0CBOCHHS 00Pa30BaTe/IbHON MPOrpaMMbI

BBIHYCKHI/IK JOJIDKCH O6J'IallaTB CICAYIONIMMH KOMIICTCHIIUAMMU

YK-1.1; YK-1.2; YK-1.3; YK-6.1; YK-6.2; YK-7.1; YK-9.1; YK-9.2; YK-9.3; YK-9.4; YK-9.5; YK-10.1; YK-10.2; YK-10.3; YK-10.4; YK-10.5;
OMK-1.1; OMK-1.2; OMK-1.3; OMK-2.1; MK-1.1; MK-1.2; MK-1.3; MK-3.1



YK-1 CriocobeH OcCyIleCTBISATh TOUCK, KPUTHYECKUH aHaiu3 W CHHTE3
uHGOPMAITIH, TIPUMEHSITh CUCTEMHBIN TTOIXO/T IS PEIICHISI TOCTABJICHHBIX 3314

VK-1.1 Anammupyer 3a1auy, Beliemss €€ 0a30BbIe COCTABIISIOIINE

YK-1.2 Omnpenenser, HHTEPIPETUPYET U PAHXHUPYET HHPOPMAIIHIO, TPEOYEMYIO
JUISL pelieHns TOCTaBICHHOM 3a1auu

VYK-1.3 OcymiecTBisieT MOUCK HHGOPMAIUN IS PEIICHUS TTOCTABICHHOHN 3a1a9u
0 PA3JIMYHBIM TUIIAM 3aIPOCOB

YK-1.4 Tlpu o6pabotke wuH(pOpMaruu OTIMYaeT (akThl OT MHEHUH,
UHTEpIpEeTalii, OICHOK, (opMupyeT COOCTBEHHbIE MHEHUSI U  CYXKIEHUS,
apryMEHTHUPYET CBOU BBIBOIbI U TOUKY 3PEHUS

VK-1.5 PaccmarpuBaeT W mpeiaraeT BO3MOXKHBIC BapUaHThl PEIICHUS
MOCTABJICHHOW 3a/lauu, OLEHUBAs UX JIOCTOMHCTBA M HEOCTATKU MPUEMOB pabOTHI C
MHCTPYMEHTAJILHBIMUA  CPEJICTBAMH, TMOJJIEP>KUBAIOIIMMY  CO3/IaHUE MPOTrPaMMHOIO
o0ecricUeHu;

YK-6 CrnocobeH ynpaBiiaTh CBOMM BpPEMEHEM, BBHICTPAWBaTh W PEAM30BBIBATH
TPAEKTOPHUIO CAMOPA3BUTHSI HA OCHOBE IIPUHIIMIIOB 00pa30BaHusI B TEUCHHUE BCEH KU3HU

YK-6.1 Hcnome3yeT HHCTPYMEHTBI M METOABI YIPABICHUS BPEMEHEM IIPU
BBITIOJTHEHUU KOHKPETHBIX 33j1a4, MPOEKTOB, TIPU JOCTH>KEHUH IMOCTABJICHHBIX IIeIei

VYK-6.2 Omnpenensier mpuopuUTEThl COOCTBEHHOHN AESTEIBHOCTH, JIMYHOCTHOTO
pa3BUTHs U MPOPECCUOHATTLHOTO pOCTa

YK-7 Cnocoben MOJIJIEP>KUBAThH JOJKHBIN YpOBEHb buznueckoit
MTOITOTOBJICHHOCTH JJ1s1 00€CIIeYeHHMSI TIOJTHOIICHHOM ColMaIbHON 1 MTpodeccHoHaIBHON
JESITEIbHOCTH

VK-7.1 BsiOupaer 310poBbecOeperammuyue TEXHOJOTHH U  TOJIepKaHus
3I0POBOTO 00pa3za KU3HU C y4ETOM (PU3UOJIOTUYECKUX OCOOEHHOCTEH OpraHu3ma u
YCIIOBHI peanu3aiiu mpodecCHOHAIBHOMN AeSITeIbHOCTH

YK-9 Crniocoben mnpuHUMaTh OOOCHOBAaHHBIE HKOHOMHUYECKHE pEIICHUS B
pa3UYHbIX 00JIACTAX KUZHEACATEIbHOCTH

VYK-9.1 Ucnonb3yeT OCHOBHbIE MPUHIIMIBI SJKOHOMHYECKOTO aHaIN3a (MPUHIUI
ATbTEPHATUBHBIX U3JIEPKEK, LIGHHOCTH JIEHET C YYE€TOM (DakTOpa BPEMEHH U T.I1.)

VYK-9.2 Vcnonb3yeT npaBoBbie 0a3bl JAHHBIX U MIPOYHE PECYPCHI YIS MOTyICHUS
uHbOpMAIIMM O CBOMX IMpaBax M OOS3AHHOCTSIX, CBA3aHHBIX C OCYILECTBICHUEM
SKOHOMUYECKOH IMOJINTUKU FOCYAAPCTBA

VYK-9.3 Ucnonb3zyer (pUHAHCOBBIE HMHCTPYMEHTHI Ui YHOPABICHUS JUYHBIMU

(uHAHCAaMU (JTMYHBIM OOKETOM)



VYK-9.4 Ilpumenser MeToapl JIMYHOIO HSKOHOMHYECKOTO U (PUHAHCOBOTO
TUTAHUPOBAHUS [ JOCTHKEHUS TIOCTABJICHHBIX LIEJen

YK-9.5 KonTpomupyeT coOOCTBEHHBIE SKOHOMUYECKHE U (PMHAHCOBBIC PUCKU

YK-10 Crocoben ¢dopMupoBaTh HETEPIMMOE OTHOIICHHE K MPOSBICHUSM
AKCTPEMU3MA, TEPPOPHU3MA, KOPPYIIIMIOHHOMY [TOBEJICHUIO U POTUBOAECHCTBOBATH UM
B PO EeCCUOHANILHOMN AESITENIbHOCTH

VYK-10.1 Onpenenser couuanbHO-NPABOBYIO CYIIHOCTb, OCHOBHBIE NPUYUHBI U
BUJBI TPOSIBJICHUM OKCTPEMH3Ma, TEppoOpU3Ma, KOPPYMIMH, OOOCHOBHIBAET
HEJIOITYCTUMOCTD 3KCTPEMHUCTCKUX U TEPPOPUCTHUECKUX B3IJI10B, HECOBMECTHMOCTD
Koppynuuu u 3QpGhHeKTUBHOMN nMpodhecCuOHANTbHON JeATeIbHOCTH

VYK-10.2 AHamu3upyer TEKCTbl HOPMATHUBHBIX MPABOBBIX aKTOB IO BOIPOCaM
IIPOTUBOJECHCTBHSA 3KCTPEMU3MY, TEPPOPU3MY, KOPPYIIMH, a TaKK€ TEKCTbl HWHBIX
HOPMATHBHBIX TIPABOBBIX AaKTOB B IEJAX BBISBICHUS MOJIOKEHUH, HOCALIIUX
ITOTEHIUAIBHO KOPPYIILUOT€HHBIN XapaKTep

VYK-10.3 BbpisiBaser npu3Haku W (QOPMBI 3KCTPEMHU3Ma, TEppopHU3Ma U
COJICHCTBUS UM; KOPPYILIUOHHOTO IMOBEACHUS, B TOM UUCIE, KOH(DIUKTAa HUHTEPECOB B
KOHKpETHOH chepe npodhecCHOHAITBHOU IeSITEIbHOCTH

VK-10.4  Pa3zpsachsier  cyObeKTaM  mpaBa  MeEpbl  OTBETCTBEHHOCTH,
MPEIyCMOTPEHHBIE  JICHCTBYIOIIMM  3aKOHOJATEIbCTBOM 332  COBEpULICHHE
DKCTPEMUCTCKUX, TEPPOPUCTHUECKUX U KOPPYILIMOHHBIX IPABOHAPYILICHHUM

VYK-10.5 Ilpennaraer KOMIUIEKCHbIE MeEpbl M METOAbl MNPO(UIAKTHKU
DKCTpEMHU3MA, TEPPOPUCTUUYECKONW  JEATEIBHOCTH, a TaKK€ MHHUMU3ALNH
KOPPYILMOHHBIX PHUCKOB B cdepe MNpoPecCHOHAIBHONW AESITENIbHOCTH, CIOCOOBI
pacnpoCTpaHEHUsl IMPABOBbIX 3HAHUW O FOPUIMYECKOHM OTBETCTBEHHOCTH 32
COOTBETCTBYIOIINE NMPABOHAPYLIECHUS

OIIK-1 CnocobGeHn npumeHsTh (GyHIAMEHTAIbHBIE 3HAHUS, TOJTYYCHHBIC B
00JacTH MaTeMaTUYeCKUX M (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaThb HX B
npodeccHoHaNbHOMN IeITeIbHOCTH

OIIK-1.1 Omnepupyer 0a30BbIMH 3HAHUSIMU B 00JIACTH  OCHOBHBIX
MaTEeMaTHYECKUX U €CTECTBEHHO-HAYUYHBIX AUCLMIUINH, IPEIYCMOTPEHHBIX yUeOHBIM
MJIaHOM

OIIK-1.2 Pemaet TUMOBBIE 33JJa4l OCHOBHBIX MAaTEMATHYECKUX U €CTECTBEHHO-
HAyYHbIX IUCLUUIUIMH, IPUMEHSS CTaHAAPTHBIE TPUEMbI U METO/IbI

OIIK-1.3 BeiOupaer pa3nuyHbie METOMBI PEIIeHUs 3a1a4 NMpodecCuoHaTbHOM
NESTEIBHOCTY HA OCHOBE TEOPETHUYECKUX 3HAHWM, MOJYYEHHBIX MPU H3yUYCHHUH

OCHOBHBIX MATCMATHYICCKUX U CCTCCTBCHHO-HAYYHBIX JUCIUIIIINH



OIIK-2 Cnoco0eH NpUMEHSATH COBPEMEHHBIM MaTeMaTHYECKHUil —ammapar,
CBSI3aHHBII C MPOEKTUPOBAHUEM, Pa3padOTKOM, peaqu3aluell U OLIEHKOW KauyecTBa
IPOrPaMMHBIX MPOAYKTOB M MPOTPAMMHBIX KOMIUIEKCOB B PA3IMYHBIX 00JACTSIX
YeJIOBEUECKOU JEATENBHOCTH

OIIK-2.1 IlpumeHsieT OCHOBHBIE MaTEMaTHUECKUE METOJbl M MPHUEMBI IS
pelleHusl 3ajad NPOEKTUPOBAHUSA U pa3pabOTKHM MPOrpaMM U IMPOTrPaMMHBIX
KOMILUIEKCOB

IIK-1 Crioco0eH ncmoib30BaTh 0a30BbI€ 3HaHUSI B 00JIACTU MAaTEMATUYECKUX U
€CTECTBEHHBIX HAayK, TPOrpaMMUPOBAHUS U HHPOPMALIMOHHBIX TEXHOJIOT U

[1K-1.1 ®opmynupyeT npoOaemMbl U ONpEAEIIseT HAlPaBICHUE UX PEUICHUS Ha
OCHOBE 0a30BBIX 3HAHMI MAaTEMaTHKH, €CTECTBEHHBIX HAYK, MPOrPaMMHUPOBAHUS U
MH(pOPMALIMOHHBIX TEXHOJIOTHM

[1K-1.2 C momoImIpto CTaHAAPTHBIX METOI0B PEIIaeT TUIIOBBIC 33]a4H B 00JIaCTH
MaTEeMaTHKH, €CTECTBO3HAHUS U UHPOPMATUKU

[1K-1.3 IlpumMeHseT METOAbl U MPUEMBI U3 O0JIACTH MATEeMAaTHKH, (PU3UKHA U
MH(GOPMATUKHU JUIsl PEILIeHUs 3a]1a4 MPOo(ecCUOHANBHON 1eATEeIbHOCTH

IIK-3 Criocoben  obecrieunBaTh  pabOTy  KOMIIBIOTEPHBIX  CeTE€H U
MH(GOPMALIMOHHBIX CUCTEM

[1K-3.1 Mcnonp3yeT mporpaMMHBIE MPOAYKTHI AJII TECTHPOBAHUS M OTJIAIKU
paboThl HH(POPMALIMOHHBIX CUCTEM

3. Ilopsiiok nMpoBeaeHNsI FOCYIAPCTBEHHOI'0 IK3aMeHa

["ocynapcTBeHHBIN 3K3aMEH IPOBOJUTCS B COOTBETCTBUU € rpa)KOM y4eOHOTro
mpoiiecca Ha 41-43 y4yeOHBIX HENENSAX W TMPEIIISCTBYET 3alllUTe BBIMTYCKHOM
KBaIM(PUKALIMOHHON paOOTHI.

B nporpaMmMe rocy1apCTBEHHOTO SK3aMeHa JOJKHBI IPUCYTCTBOBATH BOIIPOCHI
M0 JUCUMIIMHAM: AaHaJUTHYecKass TeoMeTpusi, ajuredpa MW TEOpUs YHCET,
MaTeMaTHYeCKUN aHaiu3, AU QepeHnaibHble YpaBHEHUS, TEOPUSI BEPOATHOCTEH U
MaTeMaTU4yecKas CTaTHCTHKA, MaTeMaTU4yecKasl JIOTMKa, TEOpUs BEPOSTHOCTEN H
MaTeMaTHYecKas CTaTUCTUKA, aJMUHUCTPUpPOBaHHE WH(GOPMALMOHHBIX CHUCTEM,
CTPYKTYPBI U aITOPUTMbI KOMIIBIOTEPHOU 00paOOTKM JaHHBIX.

K y4actuio B TrocyJapCTBEHHOM »3K3aMEHE JOIYCKAIOTCS CTYIEHTHI, He
MMEIOIINE aKaJeMUYECKON 3a10JKEHHOCTH.

['ocynapcTBeHHBI SK3aMEH MPOBOJUTCS B COOTBETCTBUU C PaCIUCaHUEM,
YTBEPKJICHHBIM ITPOPEKTOPOM TI0 yueOHOI padoTe.

['ocynapcTBeHHBIN 9K3aMEH MPOBOAMTCS B YCTHOM (hopMe C MCIOJIb30BAaHUEM

OK3aMCHAIITMOHHBIX OHMJIETOB.



Kaxxaplii OMsieT COep UT J1Ba TEOPETHUUECKHUX BONpOCca U OJHY 3ajauy II0
TE€ME, BXOAAUIEN B IIPOrpaMMy I'OCYJapCTBEHHOTO 3K3aMeHa. B kauecTBe BOIPOCOB
(OpMyIIUPYIOTCA OCHOBHBIE TEOPETHUUECKHUE IIOJIOKEHUS, Mpearoiaralonme ux
pa3BepHyTO€ 00OCHOBaHME INpU OTBeTe. DOPMYIMPOBKA KaKIOTO BONPOCA YETKO
OIpeneNsieT paMKU U 00BEM COJEPIKAHUS OTBETA.

B Hagane sk3aMeHa KaXXIbIM CTYyAEHT IOJY4YaeT OJUH SK3aMEHAUWOHHBIN
ouner. 3ameHa OuiIeTOB He jaomyckaercs. JJIMTEeNbHOCTh MOATOTOBKU CTYJEHTOM
OTBETOB HA BOMNPOCHI SK3aMEHAIIMOHHOTO OWjeTa HE MOJDKHA MPEBBIATH 2
aKaJeMUYECKHX 4Yaca, IIPU OTOM CTYJEHT BIIpaBe OTBEYaTbh HA BOIPOCHI
’K3aMEHaIlMOHHOT 0 Ousera 6€3 MOArOTOBKH.

OTBeT CTyAeHTa NPOU3BOAUTCA B (OpPME BBICTYIUIEHUS IEpEN UICHAMHU
rOCyJIapCTBEHHOM JK3aMEHAllMOHHOM KOMMCCHH, JOITYCKAeTCS HCIOJIb30BAHUE
3aIUCeN, CIEIAHHBIX CTYACHTOM IIPU IOATOTOBKE K OTBETY HA BOIIPOCHI KOMUCCHUHU.
[IponomxurensHocTh  oTBeTa 10-15 MuHYT. Unenamm rocynapCTBEHHON
HK3aMEHALIMOHHOW KOMHUCCHUHM CTYAEHTY MOTYT OBITh 3a/JaHbl JIONOJHUTENIbHbIC
BOIIPOCBHI,  OTHOCAIIMECS K  JAUCHUIUIMHAM, BXOIAIIMM B  I[POrpaMmy
rOCYJapCTBEHHOI'0 YK3aMEHA.

Bo3MOXHBIE OLIEHKH Ha TOCYAAPCTBEHHOM 3K3aMEHE: «OTIUYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIIBHO»,  «HEYAOBIECTBOPUTEIBHO».  Pe3ynbrarel  NPOBEACHUS
TrOCYJTapCTBEHHOTO 3K3aMEHA OIJAaIlaloTCs ITOCIE OKOHYAHHS T'OCYIapCTBEHHOTO
DK3aMEHa B JICHb €r0 MPOBEICHUS.

3a KaXAbld TEOPETHYECKHMHA BoOIpoc M 3amauy wieHamu ['OK crynenty
BoicTaBisgiercss oT 0 1o 15 OamioB COracHO KpUTEpUSM OLEHKH YPOBHSA
c(OpMHPOBAHHOCTH KOMIETEHIUH, MPUBENEHHBIX B TAOIUIIE.

Kpurepuu oueHku ypoBHs ¢hOPMHUPOBAHHOCTH KOMIIETEHIIUM

Komnerenuus Kpurepui IIIkana oueHUBaHUA
YK-1 Cnocoben Hnmezpamueno- Ymenus u nasvixu
OCYILIECTBIIATH TTOUCK, 0esimenbHOCMHbIL Kpumeputl. | cihopmupoBarvl NOJHOCMbIO
KPUTHYECKUI aHAIH3 U OrueHuBaeTCs BIaJCHHUE — 3 6anna
cHHTe3 MHpOpMALH, YMEHHUSMHU ¥ HABBIKAMH, Ymenus u nagvixu
MPHMEHSTh CHCTEMHBIH prOOpEeTaeMbIM chopmuposamnsl YacmuiHo
HOJTXOJT /LTS PEIICHHS oOyuaromuMucs B riporiecce | — 2 bania
. OCBOCGHUS YI€OHBIX Copmuposansi omoenvHvle
MTOCTABJICHHBIX 3a1a4i
JTUCITUTLTHH. VMeHUS U HABbIKU
— 1 6ann
Ymenus u nagvixu ne
cghopmuposanvi
— 0 6annos
IIK-1 Cnocoben Koenumuenwiii kpumepuii. Omeem 6epHblll U NOJHBIU
WCII0JIb30BaTh 0a30BbIC — 3 banna




3HaHUs B 00JIaCcTH OmnpenensieTcsi ypOBEHb Omeem 6epHblli, HO HENOIHbIU

MaTeMaTU4YEeCKUX U 3HAHUH TEOPETUYECKUX U — 2 banna

€CTECTBEHHBIX HaYK, METOI0JIOTMYECKHUX OCHOB B omeeme umeromces owubru
IIPOrpaMMHUPOBAHUS U ($yHIaMEHTaIbHBIX — 1 bann

MH(OPMALIMOHHBIX MaTeMaTUYECKUX Omeem nesepmblll unU
TEXHOJIOTUH JUCLUIUINH, a TAK)Ke omeema Hem — 0 bannos

JMCITAIIIINH, CBSI3aHHBIX C
METOJIUKOM MPENOJaBaAHUSA
MaTeMaTHK{ U HHPOPMATUKHU
B CPEJHEH IIKOJIE.

O6mas cymMa 0aJijioB 32 OTBET Ha TOCyAapCTBEHHOM 3k3ameHe oT 0 110 45.

Hrorosas OLCHKA BBICTAaBJKICTCA B COOTBCTCTBHH CO IIKaJION IIepeBOaa
ITOJIYUYCHHBIX OaJlIoB.

IlepBuuHBI 6as1I HTorosas oueHka
39-45 6an0B «OTIIMIHOY

28-38 6as10B «XOPOIIIOH»

16-27 6a10B «YJIOBIIETBOPUTEIHLHO
0-15 6a10B «HEYIOBJIETBOPUTEIHLHOY

4. Hepeqeﬂb TE€M, BBIHOCUMBbBIX Ha I'O(:yllapCTBeHHbIﬁ IK3aMEH

AJire0pa U Teopus YMceJ
1. Ilonarue rpynnsl. ['pynna opToroHabHbIX MaTpull. [ pyrina KOMIIIIEKCHBIX
KOpHEW N-0i1 cTeneHu us 1.
2. lenenne MHOTOWIEHOB ¢ ocTatkoM. Anroput™ EBknuaa. Kpurepuii B3auMHoM
IIPOCTOTHI JJBYX MHOTOUJIEHOB.

3. Kpurepuii 00paTuMoCTH KBaJipaTHOU MaTpullbl Haj noseMm. [loctpoenue
oOpaTHOM MaTPHUIIBI CITOCOOOM, CBSI3aHHBIM C aNreOpanyecKuMU JOTIOJTHCHUSMH.

4. [ToHsATHE TMHENHOrO NPOCTPAHCTBA U ero 0a3uca. JInHelHbe TpeoOpa3zoBaHus.
CoOcTBEHHbIE 3HAYEHUSI U COOCTBEHHbBIE BEKTOPBI IMHEHHBIX MTPE0Opa30BaHUM.

5. DyHJIaMeHTalbHasA CUCTEMA PEIIEHUH CUCTEMBbI JIMHEMHBIX OJTHOPOJIHBIX
ypaBHEeHUH. SIapo nuHEIHOTO onepaTopa u ero 6asuc.
6. [TomoxxuTenpHO onpeeneHHble kBaapaTuunbie hopmbl. Kputepuit Cunbpectpa.

MareMaTH4ecKHui aHAJIN3

1. IIpenen uucnoBoii nmociaeaoBareabHOCTU. OCHOBHBIE CBOMCTBA: €IMHCTBEHHOCTD
npejena; OrpaHWYEHHOCTb CXOJMSIICHCS  TOCJIEAOBATEILHOCTH; CXOJUMOCTh
MOAMOCJIEIOBATEIBHOCTH  CXOJMsIIecss  mochenoBarenbHocT.  llpegen u




apupmetnueckue onepauuu. [Ipunmun boneiano-Beliepmpacca. Kpurepuii Ko

CXOJIMMOCTH YHCIIOBOM ITOCIEA0BATEIBHOCTH.

2. Ilpenen m HempepbiBHOCTh (yHkuuu. Omnpenenenus no Komm m no [eiine.

OcHoBHbIe cBoiicTBa. CBA3b ¢ apupMeTHUECKUMH ornepanusmMu. HemnpepbiBHOCTH

KOMITO3ULIMH. OJTHOCTOPOHHHE MPEJENBI U OJTHOCTOPOHHSSI HEPEPBIBHOCTD.

3. Teopema BetiepmTpacca 00 OTpaHUYEHHOCTH U O JOCTHIKEHUH IKCTPEMATLHBIX

3HaYeHUH (PYHKIIMU HETIPEPHIBHOM Ha oTpe3ke. Teopema Koim 0 mpoMeKyTOUHBIX

3HAUEHUAX HenmpepbIiBHOM GyHKIKU. HenpepblBHOCTH 00paTHOM (QYHKIIUU.

4. Iuddepenuupyemocth uncioBor ¢yukiuu. [IpousBognas u auddepeniuar.

HenpepeiBHocts  nuddepennupyemoin  dbyHkiuu. ['eomeTpudeckuii  CMBIC

npousBoaHou.  udbdepeHuupyemoctb U apuPMETHUYECKUE  ONEPALHH.

HuddepentiupyeMocTs KOMIO3UIMKA U 00OpaTHOMN (HYHKITUH.

5. Teopembr @epma, Pomtsa, Ko u Jlarpanxka o auddepeHIupyeMpix GyHKIIUIX.

Heobxoaumpie M M0OCTaTOYHBIE YCIOBUSA JKCTpeMymMa (YHKIIMM B TEpMHUHAX

IIPOU3BOTHOM.

6. UnTerpan Pumana. OCHOBHBIE CBOMCTBA MHTETPaja: JUHEMHOCTh, MOHOTOHHOCTb,

agautuBHOCTh. ®Dopmyna  Herorona-JleliOnuna. 3ameHa TNEepeMEHHOM U

WHTETPUPOBAHUE I10 4aCTAM B MHTErpasie Pumana.

7. IlepBooOpa3Hasi W HEOINpEAENICHHbIM uHTerpal. WHTerpanm ¢ nepeMeHHbIM

BEpXHUM Tipeneniom. Teopema o CylecTBOBaHUM NEpBOOOpa3Hoii. MIHTerpupoBanue

I10 YaCTSAM U 3aME€Ha IIEPEMEHHON B HEONPEAECIEHHOM UHTErpale.

8. Yucnossle psaabl. [lonstue cxonumocTu unciaoBoro psaa Heodxoaumoe ycnosue

cxomumocTt. [lpusnaku cpaBuenusa, Komm wu [lamambepa cxoaumoctu

MOJIOKUTENBbHBIX PsAoB. [Ipu3Hak JleiOHMIIAa CXOMMMOCTH 3HAKOTIEPEMEHHOTO Psijia.

9. Crenennsie psabl. Teopema Komu Anamapa o cTpykType 00JacTH CXOAUMOCTH

CTEIEHHOro psaa. Paamyc m uHTEpBan CXoAMMOCTH. PaBHOMEpHas CXOOUMMOCThb

CTENEeHHbIX psioB. Teopema AGesnst 0 paBHOMEPHOI CXOMMOCTH CTENIEHHOTO Psijia.
I'eomerpus

1. Paznuunblie BUIbI ypaBHEHUS NIPAMON HA INIOCKOCTH. PaccTosiHUE OT TOYKH 10

IPSAMOM Ha IUIOCKOCTH. YTOJ MEXAY ABYMS NMPSIMBIMHU.

2. OnpenesieHne KpUBbIX BTOPOTO MOPAJIKA, UX KAHOHUYECKUE YPaBHEHUS.

DKCUEHTPUCHUTET, TUPEKTPUCHI, TEOpEMa 00 IKCIIECHTPUCUTETE.

3. CKaJsipHOE, BEKTOPHOE, CMENIAHHOE ITPOU3BEICHUE BEKTOPOB B POCTPAHCTBE, UX

CBOMCTBA, BBIPAKEHHUE YEPE3 KOOPAUHATHI COMHOKHUTEIEH.

4. O0u1ee ypaBHEHHE MJIOCKOCTH, Pa3JIMYHbIE BUIbl YPABHEHUSI PSMOU B

IIPOCTPAHCTBE. PaccTosIHME OT TOUKM 0 MJIOCKOCTH U MEXKIY ABYMS MPSAMBIMHU.

5. CniocoOblI 3a1aHusi KpUBOM Ha MIIOCKOCTH. [lapamMeTpuyeckrue ypaBHEHUS! KPUBBIX

BTOPOIO MOPSIAKA. Y paBHEHUE KACATEIbHOM U HOPMAaJIHU K apaMeTPU30BaHHOU

KPUBOH M KpUBOW, 3aaHHO# ypaBHeHueM F(X, y) = 0.

6. CiocoObI 3a/1aHUsI IOBEPXHOCTU. Y pPaBHEHUS KacaTeJIbHOW TJIOCKOCTUA U HOpMaJIn

K IMapaMeTPU30BaHHON TTOBEPXHOCTH, K OOITIEH TTOBEPXHOCTH.

7. lnuaa KpuBOM Ha MoBepXHOCTH. [lepBas kBaapaTuyHas (hopMa MOBEPXHOCTH.

[lepBas kBagpatuyHas (hopma MIOCKOCTH, CPEPHI, IMITHH/IPA.



JAuddepeHumnanbHble YypaBHEHUS

1. O6pIKHOBEHHOE (D PepeHIrabHOE YpaBHEHHUE MIEPBOTO MOPsAKa, O0IIee U
yacTHoe penienus. 3agava Ko, Teopema CcylecTBOBaHUS U €IMHCTBEHHOCTH.
MeTon perieHust OAHOPOIHOTO YPaBHEHUS.

2. Jlunetinoe nuddepeHmanpHoe ypaBHEHHE IEpBOro nopsaka. Teopema 06
o011eM pereHnd. MeTo Bapuaiy MOCTOSHHBIX.

3. Jluneitnoe nuddepeHmantbHOe ypaBHEHHE N-0T0 MOPSIKa C TIOCTOSTHHBIMU
kod(hpumrenTamMu. MeTo el HaX0XKISHUS 00IIEeTo PErIeHUSI.

MartemaTHuecKkasi JOTMKa

1. JIormko-MaTeMaTHUECKHUE SI3BIKU: SI3bIK JJOTMKH BBICKA3bIBAHUM U S3bIK JJOTUKH
MMpCaIUKaTOB. BreimonaumocTs u TOXACCTBCHHAA HCTHHHOCTD. OCHOBHBIE 3aKOHBI
JIOT'KH.

2. AnroputmMudeckue npo0saemsl B MaTemMaTrke. Hekoropsie hopmannzanuu
MOHATHS AITOPUTMA: MAIIMHBI THIOPUHTA U KOHEYHBIE aBTOMATHIL. Paspemmmelie u
HEpa3pelIuMbIe MPOOIEMBI.

3. byneBbl dpyHkuu, anredpa J10ruku. BeipasumMocTs, PyHKIIMOHANIbHAS TOJTHOTA U
dbyHKUIMOHATBHAs 3aMKHYTOCTh. Kputepuii [locta pyHKIIMOHATIEHON OIHOTHI
CUCTEMBI OyJIeBBIX (DYHKITUH.

Teopusi BeposiTHOCTEH M MATEMATHYECKAsl CTATHCTHKA

1. Ciryyaiinble cOOBITHS, onepaluu Haj coObITHsIMU. Kinaccuueckoe ornpenenenne
BeposiTHOCTU. He3aBucrMbIe 1 3aBUCHMBIE COOBITUS. Y CIIOBHBIE BEPOSITHOCTH.
dopmyia MOITHOW BEPOSITHOCTH.

2. CxeMa He3aBHMCUMBIX UCTIBITaHUH, GopMyibl bepHyinu. bunomuansHoe
pacrpezieneHue.

3. Marematnuyeckoe 0’KMIaHUE U JUCIEPCHSI TUCKPETHBIX U HETIPEPBIBHBIX
CIIy4alHbIX BEJIMYHH.

4. CTaTUCTUYECKUE MOJIETH, XapaKTEPUCTUKA CTAHJAPTHBIX MapaMEeTPUUECKUX
MOJENEN, METOIBI OLIEHKH NTapaMeTPOB.

AIAMHUHHMCTPUPOBAaHME HH(POPMALMOHHBIX CHCTEM

1. MHOronoJsib30BaTesIbckue NH(HOPMAIIMOHHBIE CUCTEMBI U YIIPABICHUE UMH.
Cucremsl Tuna Oracle.

2. AnmunuctpupoBanue B cpene Unix. ATIMUHUCTPUPOBAHUE B CETAX C
oneparmoHHbiMU cucteMamu tuna Windows (NT, 2000 u zp.)

CTpyKTYypbI H AJITOPUTMbI KOMIIBIOTEPHOH 00Pa0OTKHU JAHHBIX

1 AITOpUTMBI COPTUPOBKN CPAaBHEHUSIMH, COPTUPOBKH BCTaBKaMU. BBIBOIBI OLIEHOK
UX TPYAOEMKOCTH. AJITOPUTM ObICTPOi cOpTUPOBKH. COPTHUPOBKA BEIOOPOM.
TypHupHas ¥ nupaMuIaIbHAS] COPTUPOBKH.

2. AIITOPUTMBI HCUEPIIBIBAIOLIETO MOUCKA. AJITOPUTMBI ITOMCKA B ITOCIEN0BATEIBHO
OpraHU30BaHHbIX (ailnax. AIropuT™Mbl TOUCKA B JE€PEBBSIX.



5. Ilepeyenb y4eOHOIi JMTEepPaTypbl, HeOOXOAMMOM [Jisi TOATOTOBKE K

roCyJ1apCTBEHHON UTOTOBOM aTTeCTALMM

1.

10.

Marematnuecknii aHanu3. Teopuss W mpakTuka: ydeOHoe mocobue / B.C.
[Mumaues. - 3-¢ u3g. - M.: HULl UH®PA-M, 2015. - 351 c.: 60x90 1/16. -
(Bricuiee oOpa3oBaHue). (nmeperer) ISBN 978-5-16-010073-
9, http://znanium.com/go.php?id=469727

I'ypesoBa, K.H. Maremarnueckuii aHanmu3: ydeOHoe mocobue /
K.H. I'ypesinoBa, VY.A. AnekceeBa, B.B. bosgpmmbHoB ; MuHuCTEpCTBO
oOpa3zoBanust U Hayku Poccuiickoit @exnepanuu, Ypanbckuil (enepanbHbIi
yHuBepcuteT uMeHu nepBoro IIpesupenra Poccum b. H. Enbrnuna. -
ExarepunOypr : U3narensctBo Ypasbckoro ynusepcuteta, 2014. - 332 c. -
ISBN  978-5-7996-1340-2 ; To xe [DnexTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275708

[Nomy6eB A.A. uddepeHunaibHOE U UHTETPATIBLHOE HCUHUCICHUE (PYHKIIHMA
OJTHOTO JACHCTBUTEIBHOTO IIEpEeMEHHOr0 : yueOHoe mocooue / A.A. I'ony0es;
M-Bo obpazoBanus PO, ®I'6OY BIIO "Tsep. roc. yu-1". - Teps : TBI'Y,
2015. - 158 C. — Pexum JIOCTYTIA:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

[TpusanoB U. . Ananutuyeckas reoMeTpusi [ DIEKTPOHHBIN pecypc] :
yueonuk / W. U. IIpusanos. - CII6: Jlans, 2007. - 304 c. - Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=321
[TpumakoB JI.A. I'eoMeTpust U TOMOJNOTHs [DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ JI.A. 3. Ilpumakos, P.f. XamunyminH.— DIEKTPOH. TEKCTOBBIC
naHHple.— M.: MoOCKOBCKUH (PMHAHCOBO-TIPOMBIILIEHHBI YHUBEPCUTET
«Cuneprus, 2011.— 272 C— Pexxum J0CTyna:
http://www.iprbookshop.ru/17013.html.— 9BC «IPRbooks»

Kypom1 A. T'. Kypc Boicieit anreopsl. - CII0.: Jlanb, 2007. - 431 c. - Pexum
noctyma:http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=30198
Yrmupx FO. TI. JluseiltHas anreOpa. AHaJIuTHYECKass TeOMETpPHs
[OnekTpoHHBIM  pecypc]: yduebHoe mmocobme. — Omck:  Omckuit
rocyaapcTBeHHbI yHUBepcuTeT uM. @.M. [locToeBckoro, 2013. — 148 c. —
Pexxum moctyma: http://www.iprbookshop.ru/24895

[Ilesenen, FO.II. JluckperHas maTemaTuKa. [DJIEKTPOHHBIM pecypc| —
Onextpod. man. — CII6.: Jlanp, 2016. — 592 c¢. — Pexum nocryma:
http://e.lanbook.com/book/71772 — 3arun. ¢ sxpana.

Marematuyeckas Joruka ¥ Teopusi aroputMoB: yueonuk / A.B. IIpymkos,
JLJI. BonkoBa. — M.: KVYPC: HWH®PA-M, 2017. — 152 vc.
http://znanium.com/go.php?id=773373

Tpuympropoackux M. B. JluckpeTHas maTemMaTUKa U MaTeMaTuieckas
JIOTHUKA JUIsl ”HOOPMATUKOB, SKOHOMUCTOB U MEHEHKEPOB [ DIEKTPOHHBIN
pecypc] : yuebHoe nocodue / M. B. Tpuymdbropoackux. - M. : Jluanor-
MHUODU, 2011. - 180 c. - Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=136106
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11. Yayuek C. A. Maremaruueckas Joruka [DJIEKTpOHHBIA pecypc] : yueOHoe
nocobue / C. A. Yayuek. - Capatos : Aii [Tu Op Memna, 2018. - 240 c. - Pexum
nocryma: http://www.iprbookshop.ru/69312.html

12. bubukos FO.H. Kypc o0bikHOBeHHBIX U (epeHInaNibHbIX ypaBHEHUH
[DnexTponHbIil pecypc]. - CII6: Jlaub, 2011.- 304 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=1542

13. bangun, K.B. Teopus BeposATHOCTEHM M MaTEeMaTHYeCKas CTATUCTUKA:
yueonuk / K.B. banaun, B.H. bamnsikos, A.B. Pykocyes. - 2-e uza. - M. :
N3 parenbcko-Toproas kopnopanus «/lamkos u K°», 2016. - 472 c. : un. -
bubmuorp.: c. 433-434. - ISBN 978-5-394-02108-4 ; To xe [DneKTpOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=453249

14. KonemaeB, B.A. Teopuss BeposTHOCTEH M MaTeMaTU4yecKas CTATUCTUKA:
yueoHuk / B.A. Konemaer, B.H. Kanununa. - M. : FOuutu-/lana, 2015. - 352
c. : t1abn. - ISBN 5-238-00560-1 ; To ke [DnexTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=436721

15. XeHpuKcoH, X. AanmuHuctpupoBanue web-cepsepoB B IS / X. XeHpUKCOH,
C. Xodmans. - 2-e uzn., ucnp. - M.: HOY «MMHTYUT», 2016. - 474 c. : un. -
ISBN 5-9570-0022-1; To ke [OnekTpoHHBI pecypc]. — Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=429028

16. A.A. I'puropbeB. MeToibl 1 anropuT™Mbl 00pabOTKH AaHHBIX: y4. mocooue. M.:
NHOPA-M, 2017. [Dnexrtponnsiii  pecypc])/ -  Pexum  goctyna:
http://znanium.com/go.php?id=545998

6. IlpuMepbl 3K3aMeHAITMOHHBIX OWJIETOB U 33124
buner Ne 1
1. Ilousatue rpynmnsl. ['pynna opToroHaibHbIX MaTpUL. ['pynna KOMILIEKCHBIX KOpHEH N-
ol cTeneHu us3 1.

2. Paznuunble BUIBI ypaBHEHUS NMPSIMOW Ha IJIOCKOCTU U B IPOCTpaHCTBE. PaccTosiHue OT
TOYKH JI0 IPSAMOM Ha IJIOCKOCTHU. YTOJI MEXAY JIBYMS MPSIMBIMHU.

1

3. BrumciuTe HHTErpan | ex sin 7ix dx.

0

JAIO

bunet Ne 2

1. Ienenue MHOTrOUI€HOB ¢ ocTaTkoM. Anroput™m EBkinna. Kpurepuii B3anMHoi
IIPOCTOTHI IByX MHOT'OUYJICHOB.

2. Kpurtepuu MOHOTEHHOCTH U TOJIOMOP(MHOCTH (PYHKIMI KOMIUIEKCHOTO MEPEMEHHOTO,
ycnosust Komm-Pumana. M3onupoBanabie 0cOObIe TOUYKH U BBIYETHI.

3. Haiigute ypaBHeHHE KacaTeJIbHON
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