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1. O0uue mos10:xeHUA
['ocynapcTBeHHas MTOTOBas arTecTalys BBIMYCKHUKOB 1O HampasieHuto 02.03.03 -
«Marematuueckoe obecrieyeHue U aAMUHUCTPUPOBAHNE UH(DOPMAIIMOHHBIX CHUCTEMY
BKJIIOUaeT B ce0s MOATOTOBKY K CJaue W clady roCyAapCTBEHHOTO 3K3aMeHa H
MOJATOTOBKY K 3aIlIUTE U 3alIUTY BHITYCKHOW KBaTU(pUKALMOHHOU paboThl. Hacrosimas
mporpamMma cocTaBjieHa B cooTBeTcTBUM ¢ «llojlo)keHHMEM O TNpoBEAECHUU
TrOCYJapCTBEHHON  HMTOrOBOM  artectanud  OOydYaroUIUMXcsi MO0  OCHOBHBIM
oOpa3oBaTeNbHBIM IporpaMmaM OakajaBpuara, MarucTparypbl, CIELHMAIUTETa B
TeI'Y» https://tversu.ru/sveden/files/olo/286-R_O_provedenii_GIA.pdf

ILenbro rocy1apcTBEHHOM UTOTOBOM aTTECTALMHU SIBJISIETCS] YCTAHOBJIEHUE YPOBHS
MOJTOTOBKY BBIITYCKHHKA YHHUBEPCUTETA K BBIMOJHEHHIO MPO(PECCHOHAIBHBIX 33134 U
COOTBETCTBUSI €ro MOATOTOBKH TpeOoBaHusM DenepaabHOr0 TrocyIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApPTa BHICIIEro oOpa3oBaHus 1o HampasieHuto 02.03.03 -
«MatemaTtnueckoe oOecreueHre U aIMHUHUCTPUPOBAHUE MHOOPMAITIOHHBIX CHCTEM).

3agavyamu rocyJapCTBEHHON UTOTOBOM aTTECTALMU SIBIISIOTCSL:

- OLICHKA YPOBHS TEOPETUUECKHUX 3HAHUW M YPOBHS MPAKTUYECKOMN MOATOTOBKHU
M0 TAaHHOMY HalpaBJICHUIO;

- OIICHKA HaBBIKOB CaMOCTOSITEIbHON pabOThI BBITYCKHHKA B MPO(hecCHOHATbHON
chepe;

- peuieHue BONpoca O TMPHUCBOCHUM KBaNU(UKALKMK 10 pe3ysibTaraM
roCy/apCTBEHHOW UTOrOBOM aTTECTAIIMU M BbIJIaY€ BHIMYCKHHUKY JUIIIOMA O BBICIIEM
obpa3zoBaHum.

[Ipu 3TOM 1LENBIO MPOBEACHHS TOCYAAPCTBEHHOTO HK3aMEHA IO HAIPaBJICHUIO
MOJATOTOBKH  SIBIIIETCS  TNPOBEpPKAa OBJAJACHHS  BBITYCKHUKOM  OakajiaBpuaTa
COOTBETCTBYIOLIUMU obrenpodeccuoHaATbHBIMU u npodecCUuOHATbHBIMU
KOMIIETEHIUSIMHU.

Llenpto MOATOTOBKM M 3aIIUTHl BBITYCKHOM KBaJIM(PHUKAIIMOHHON pabOThI
ABJIAETCA  JEMOHCTpalMss M MpOBEepKa: YpPOBHI  MNPO(PECCHOHANBHOW U
o0mreo0pa3oBaTeibHOM ~ MOJATOTOBKM — BBIMYCKHUKAa IO  COOTBETCTBYIOLIEMY
HaIpPaBJICHUIO TIOJrOTOBKH; YMEHHUS M3y4yaTh U 0000IIaTh JIUTEpATypPHbIE HCTOYHUKH
B COOTBETCTBYIOIICH 00JIACTH 3HAHHI{; CIIOCOOHOCTH CAMOCTOSITEIBHO BBIMOIHSTH
MPOEKTHbIE PabOThl, CUCTEMATH3UPOBATH M 0000IaTh (AaKTHUYECKUN MaTepua;
YMEHHS CAaMOCTOSITEIbHO 00OCHOBBIBAThH BBIBOABI U TPAKTHUECKHE PEKOMEHAAINH 110
pe3ysbTataM MPOBEICHHBIX HUCCIEIOBAHUM.

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB TIOCYAAPCTBEHHON MTOrOBOM
aTTeCTAllMU BBINYCKHHMKOB, COOTHECEHHBIX C IUIAHUPYEMBIMH Ppe3yJbTaTaMH
O0CBOCHHUSI 00pa30BaTEJBbHOM POrPaMMbI

Brimmyckauk noimkeH o6agaTh CIeayOmUMA KOMIETEHITUSIMU:



VK-1.1; VK-1.2; VK-1.3; YK-6.1; YK-6.2; VK-7.1; VK-9.1; VK-9.2; VK-9.3; YK-9.4;
VK-9.5; VK-10.1; VK-10.2; YK-10.3; YK-10.4; VK-10.5; OITK-1.1; OTIK-1.2; OTIK-
1.3; OMK-2.1; TIK-1.1; TIK-1.2; TTK-1.3; TTK-3.1

YK-1 CriocoGeH OCyIIeCTBISTh IMOUCK, KPUTHYECKUN aHaMU3 U CHUHTE3
MH(QOPMALIUK, TIPUMEHATH CUCTEMHBIN TOAXO0/ JJISl PEILICHHS TTOCTABJICHHBIX 3a/1a4

YK-1.1 Arammsupyer 3agady, Bbiiessis €€ 0a30Bble COCTABIISIONINE

VK-1.2 Onpenensier, HHTEPIPETUPYET U PAHKUPYET UHPOpMaLIO, TpeOyeMyto
JUISL pelIeHUsI TOCTaBICHHOH 3a/1aun

VYK-1.3 Ocymiectisier nouck uHGopMaIyu JJisi PeHIeHUs TOCTaBICHHON 3a1a4uu
IO Pa3JIUYHBIM THUIIAM 3aIlPOCOB

VYK-1.4 TIpu oOpabGotke wuHbopMaiuu oTiMyaeT (akTbl OT MHEHUH,
MHTEpIpETAlUil, OLEHOK, (OPMHUPYET COOCTBEHHBIE MHEHUS U  CYKICHUS,
apryMEHTUPYET CBOU BBIBOJIBI U TOUKY 3PEHUS

VYK-1.5 PaccmarpuBaer W mnpeasaraeT BO3MOXKHBIE BapHaHThl PELLIECHUS
MOCTaBJICHHOM 3a/lauM, OLCHWBAsl MX JIOCTOMHCTBA M HEJOCTAaTKH MPHUEMOB PabOTHI C
MHCTPYMEHTAJIHBIMU ~ CPEACTBAMHM, TOJUICPKUBAIOIIMMH  CO3[JaHUE MPOTPAMMHOIO
o0OecIIeucHNS;

YK-6 CniocobeH yrpaBisiTb CBOMM BPEMEHEM, BBICTPAaUBaTh U PEaIM30BBIBATH
TPAEKTOPHUIO CaMOPa3BUTHS HAa OCHOBE MPUHIIMIIOB 0OPa30BaHuUsl B TEUEHUE BCEH KU3HU

VK-6.1 Hcnonb3yeT HMHCTPYMEHTBI M METOJABl YIPABJICHUS BPEMEHEM IpU
BBINOJIHEHUH KOHKPETHBIX 33/1a4, IPOEKTOB, IPU TOCTHKEHUH MOCTABJICHHBIX LeJIeH

YK-6.2 Omnpenenser NpUOPUTETHI COOCTBEHHOW MAESTEIBHOCTH, JTUYHOCTHOTO
pa3BUTHA U MPO(HECCHOHATIBHOTO POCTa

YK-7 Cnocoben MOJIIEPKUBATh JOJDKHBIN YPOBEHb ¢buzngeckoit
MOJITOTOBJICHHOCTH JIJIs1 00eCIIeUeHus! TIOJTHOIICHHOMN COIMAILHOM U MPOQeCcCHOHATTLHOU
JESTEIbHOCTH

YK-7.1 Beibupaer 310poBbecOeperaromume TeXHOJIOTUN I TOAJEePKaHuUsS
3I0POBOro 00pasa >KU3HH C y4€TOM (DU3HMOJIOTUUECKUX OCOOCHHOCTEH OpraHusma H
YCIIOBUH peanu3alyy NpopecCHOHAIBHON A TENbHOCTH

YK-9 Cnocoben mnpuHuMaTth OOOCHOBAHHBIE HSKOHOMHYECKHE pPEIICHHS B
Pa3IMYHBIX 00JIACTSX KU3HEACSATEIbHOCTU

VYK-9.1 Hcnonb3yeT OCHOBHBIE MPUHLIMIIBI SKOHOMUYECKOIO aHaJIM3a (MPUHLUI
aJIbTEPHATUBHBIX U3JEPKEK, ICHHOCTH JICHET ¢ YYETOM (DakTopa BPEMEHH U T.I1.)

VYK-9.2 Ucnons3yeT npaBoBble 6a3bl JAHHBIX U MPOYUE PECYPCHI IS TOTyYEHHS
MHQOpPMALIMM O CBOMX NpaBaX M OOS3aHHOCTSX, CBSI3AHHBIX C OCYIIECTBICHHEM
SKOHOMUYECKOW MOJIUTHUKH IOCy1apCTBa



VYK-9.3 Hcnonb3yer (UHAHCOBBIE HMHCTPYMEHTHI JUI YIPABICHHUSA JTUYHBIMU
(dbvHaHCAaMHU (JIMYHBIM OFOJIKETOM )

VK-9.4 IlpumeHnser MeTOAbl JMYHOTO SKOHOMHYECKOTO U (PUHAHCOBOTO
TUITAHUPOBAHUS JUIA JOCTHXKEHUS TIOCTABJICHHBIX LIeIen

VYK-9.5 Konrponupyet coOCTBEHHbIE SKOHOMUYECKUE U (PMHAHCOBBIE PUCKU

YK-10 Cnocoben ¢opMUpoBaTh HETEPIMMOE OTHOIICHHE K TIPOSBICHUSIM
HKCTPEMU3MA, TEPPOPU3Ma, KOPPYIIIMOHHOMY ITOBEECHUIO U TPOTUBOACHCTBOBATH UM
B Ipo(eccuoHaIbHOM IESITETbHOCTH

VYK-10.1 Onpenensier couualbHO-IIPAaBOBYIO CYIIIHOCTb, OCHOBHBIE IIPUYMHBI U
BUJbl TPOSBICHUN OSKCTPEMHU3MA, TEPpPOPU3MA, KOPPYILHUH, OOOCHOBBIBACT
HEIOMYCTUMOCTB 3KCTPEMHUCTCKUX U TEPPOPUCTUUECKHUX B3IIISI0B, HECOBMECTUMOCTD
Koppynuuu 1 3¢ HekTUBHOM MpodeccnoHaAIbHON AESITeIbHOCTH

VYK-10.2 AnanusupyeT TEKCTbl HOPMAaTHBHBIX IPAaBOBBIX AaKTOB IO BOIIPOCaM
NPOTUBOACUCTBUS SKCTPEMHU3MY, TEPPOPHU3MY, KOPPYIILHHU, a TAKKE TEKCThl MHBIX
HOPMAaTUBHBIX NPABOBBIX AaKTOB B LEISAX BBIABICHHUS MOJIOKECHHH, HOCAIIUX
MOTEHIUAIBLHO KOPPYIIUOTEHHBIN XapaKkTep

VK-10.3 BeuBrnser mnpusHakd U (GOPMBI IKCTPEMH3Ma, TEppopHu3Ma H
COJICUCTBUSA UM; KOPPYIIIMOHHOTO MOBEICHUS, B TOM YUCIe, KOH(IUKTAa HHTEPECOB B
KOHKpETHOM chepe npodecCHoHaTbLHON AesITeIbHOCTH

VK-10.4  Pazpacuser  cyObekTaM  TpaBa  MEpbl  OTBETCTBEHHOCTH,
NpPEIYyCMOTPEHHbIE  JEHCTBYIOIMM  3aKOHOJATENIbCTBOM 332  COBEpUICHHE
HKCTPEMHUCTCKUX, TEPPOPUCTUUECKUX U KOPPYNLHUOHHBIX MPAaBOHAPYIICHUIA

VK-10.5 [Ilpennaraer KOMIUIEKCHBIE MEpbl M METOAbl MPO(OUIAKTUKH
OKCTPEMHU3Ma, TEPPOPUCTHUECKOM  JEATENbHOCTH, a TakkKe MHMHUMU3ALNUU
KOPPYIIIMOHHBIX PHUCKOB B cdepe NpodecCHOHaTbHONW AEATeNbHOCTH, CIOCOObI
pacnpoCTpaHEHUs TMPaBOBBIX 3HAHUW O IOPUAMYECKON OTBETCTBEHHOCTH 32
COOTBETCTBYIOIINE ITPAaBOHAPYILICHHUS

OIIK-1 Crocoben mnpumeHATh (yHIAMEHTAJIbHBIC 3HAHHA, MOJYYCHHBIC B
o0JIaCTM MaTeMaTUYeCKUX W (WJIHM) ECTeCTBEHHbIX HAayK, W HCIONb30BaTh WX B
npodeccuoHaIbHON AEATETbHOCTH

OIIK-1.1 Omnepupyer 06a30BbIMH 3HaHUSIMA B  00JIaCTU  OCHOBHBIX
MaTEeMaTHYECKUX U €CTECTBEHHO-HAYYHBIX IUCUHUIUIMH, MPEAYCMOTPEHHBIX Y4€OHBIM
TUTAHOM

OIIK-1.2 Pemraer THIoBEIE 3a4a4¥ OCHOBHBIX MAaTEeMAaTHYECKHUX U €CTECTBCHHO-

HAayYYHbIX JUCHUIUINH, IPUMCHSIA CTAHAAPTHBIC IIPUCMbI U MCTO/IbI



OIIK-1.3 Bribupaer pa3nuuHble METOMbI pelleHus 3a7ad NpogecCUOHaIbHON
NESATEIbHOCTH HAa OCHOBE TEOPETHMUECKUX 3HAHWM, IOJYYEHHBIX NPHU H3YYEHUU
OCHOBHBIX MaTEMAaTUYECKUX U €CTECTBEHHO-HAYYHBIX JUCIIUIUIMH

OIIK-2 CnocobeH mpUMEHSITh COBPEMEHHBI MaTEeMaTHYeCKHH armapar,
CBSI3aHHBIN C MPOEKTUPOBAHHEM, pa3pabOTKOM, peanu3alueil U OLIEHKOW KauecTBa
MPOrPAMMHBIX MPOAYKTOB U TMPOTPAMMHBIX KOMIUIEKCOB B Pa3IMYHBIX 00JIACTSIX
YeJIOBEUSCKOM eI TCIIbHOCTHU

OIIK-2.1 IlpumeHsieT OCHOBHbIE MAaTE€MaTHYECKHME METOJbl M TPUEMBbI s
pelIeHus 33Jad MPOEKTUPOBaHUS M Pa3pabOTKUM MpPOrpaMM U MPOTPAMMHBIX
KOMILJIEKCOB

IIK-1 Cnoco6eH ucnonb30BaTh 0a30BbIe 3HAHUS B 00JIACTU MAaTEMATUYECKUX U
€CTECTBEHHBIX HAayK, IPOIPaMMHUPOBAHUS U UHPOPMALIMOHHBIX TEXHOJIOTUI

[1K-1.1 ®opmynupyeT mpoOieMsl U ONpeAesieT HapaBiIeHHe UX PelleHus: Ha
OCHOBE 0a30BBIX 3HAHWW MATEMAaTHKH, €CTECTBEHHBIX HAyK, MPOrPaMMHUPOBAHUSI U
MH(GOPMALIMOHHBIX TEXHOJIOTUN

[TK-1.2 C moMo1Ibi0 CTaHAaPTHBIX METOIOB PEIIAeT TUIIOBBIE 33/1a4X B 001aCTH
MaTeMaTUKHU, €CTECTBO3HAHUS U HHPOPMATUKH

[1K-1.3 Ilpumensier MeToAbl U MpHUEMBbl U3 00JIACTH MaTeMaTHKH, (PU3UKH U
MH(POPMATUKH JIJIS pEIeHHs 3a1a4 PO (HeCCHOHATBHOM IeATeIbHOCTH

IIK-3 Cniocoben  obecrneuuBaTh  pabOTy  KOMIIBIOTEPHBIX  CeTed U
MH(POPMALIMOHHBIX CUCTEM

[1IK-3.1 Ucnonp3yer nporpaMMHbIE TPOAYKTHI JJII TECTUPOBAHUSA U OTIAIKHU
paboThl HHGOPMAITMOHHBIX CUCTEM

3. lNopsinok mpoBeieHHsI TOCYAAPCTBEHHOT0 IK3aMeHa

["ocynapcTBeHHBIN 9K3aMEH MPOBOIUTCS B COOTBETCTBUU € IPa(PUKOM yueOHOTO
npouecca Ha 41-43 ydeOHBIX HEENSIX M MPEAIIECTBYET 3alllUTe BBITYCKHOM
KBaJIM(PHUKAIIMOHHOM pabOTHI.

B nporpamme rocynapcTBeHHOTO SK3aMeHa JI0JKHBI MPUCYTCTBOBATH BOIIPOCHI
MO0 JUCIHUIUIMHAM: aHAJUTUYecKass TIeoMeTpusi, aiaredpa U Teopus YMHCET,
MaTeMaTH4eCKuil aHanu3, quddepeHIranbHble YpaBHEHUS, TEOPHUsl BEPOATHOCTEH U
MaTeMaTH4ecKas CTaTHCTUKA, MaTeMaTHYecKas JIOTHKa, TEOpUs BEPOSTHOCTEH U
MaTeMaTU4ecKasi CTaTUCTHKA, aIMUHUCTPUPOBAHME WH(POPMALMOHHBIX CHUCTEM,
CTPYKTYPHI B aJITOPUTMBI KOMIIBIOTEPHON 00pa0OTKHU JTaHHBIX.

K yuactuio B rocyJapcTBEHHOM OJK3aMEHE JOIMYCKAalOTCS CTYIEHTHI, He
UMEIOIIUE aKaJeMHYeCKON 3a]J0JIKEHHOCTH.



I'ocynapcTBeHHBIN DK3aMEH IPOBOAUTCSA B COOTBETCTBUU C DPACIHACAHUEM,
YTBEPKICHHBIM ITPOPEKTOPOM IO y4eOHOM padore.
['ocynapcTBeHHBIN K3aMEH MPOBOAMUTCS B YCTHOHM (hOpMe € MCIOIb30BAHHEM

SK3aMEHAIlMOHHBIX OUJIETOB.



Kaxxnpiii OmiieT comep:kKUT ABa TEOPETUYECKUX BOIMPOCA U OJIHY 3a7ady IO
TEeMe, BXOJAIIEH B MPOrpaMMy I'OCYJIapCTBEHHOI'O 3K3aMeHa. B kauecTBe BOIIPOCOB
(GOpMyIHPYIOTCS OCHOBHBIE TEOPETUYECKUE TOJOKEHUS, IMPEANONaralnue ux
pa3zBepHyTO€ 00OCHOBaHME NpU OTBeTe. DOPMYIHUPOBKA KAXAOTO BOMPOCA YETKO
oTpezessaeT paMKU U 00bEeM COIep KaHMs OTBETA.

B Hauase sk3aMeHa KaxAblii CTYJAEHT NOJy4aeT OJWH HK3aMEHAlMOHHBIN
ouner. 3ameHa OwieTOB He Jomyckaercs. J[JIMTeNbHOCTh MOJATOTOBKU CTYJIEHTOM
OTBETOB Ha BOIPOCHI 3K3aMEHALIMOHHOTO OwWjeTa HE JJO0JDKHA TMpEeBbILIATh 2
aKaJIeMMYECKMX 4aca, 0OpH H3TOM CTYJIEHT BIIpaB€ OTBEYaTb HA BOIPOCHI
9K3aMEHAIMOHHOTO OuiieTa 6e3 MoAroTOBKU.

OTBer cTyneHTa NpoOU3BOAUTCS B (OpME BBICTYIUICHUS MEpea YJICHAMHU
roCyJJapCTBEHHON HK3aMEHAllUOHHOM KOMHCCHM, JOIYCKAETCS HCIOIb30BaHUE
3anMcei, CAENaHHbIX CTYAEHTOM NP NOATOTOBKE K OTBETY HA BOIPOCHI KOMHMCCHH.
[IponomxurenbHocte oTBeTta 10—15 MuHyT. UneHamum rocyaapcTBEHHOU
HK3aMEHAIIMOHHOM KOMHCCHHM CTYAEHTY MOTYT OBITh 3aJaHbl JOMOJHUTEIbHBIE
BONIPOCHI,  OTHOCSIIMECS K  AUCUUIUIMHAM, BXOJIAIUMM B  IPOrpaMMmy
roCyJ1IapCTBEHHOT'O PK3aMEHa.

Bo3M0OKHBIE OLIEHKH Ha TOCYIapCTBEHHOM 3K3aMEHE: «OTIUYHO», «XOPOLIO»,
«YJIOBJIETBOPUTEIIBHO»,  «HEYJOBJIETBOPUTEIBbHO». Pe3ynbTarel  MpOBEAEHUS
rOCyJJapCTBEHHOI'0 3K3aMEHa OIJallaloTCs IOCIE OKOHYAHUS TOCYJapCTBEHHOIO
9K3aMEHa B JIEHb €ro MPOBECHUS.

3a KaxIbli TEOpPEeTHMYECKHMH Bompoc M 3amady uineHamu ['OK cryneHrty
BbicTaBisiercss or 0 g0 15 OGamoB COMTacHO KPUTEPUSAM OLEHKH YPOBHS
c(hOpMHPOBAHHOCTH KOMIIETSHIINI, MPUBEIEHHBIX B TAOIHUIIE.

Kpurtepun oueHkn ypoBHs ¢(popMHPOBAHHOCTH KOMIIETEH N H

Komnerennus Kpurepuii HIxana oneHMBaHUA
VYK-1 CnocobeH Hnmezpamusno- Vmenus u nasviku
OCYLIECTBIIATE TIOUCK, 0esimenbHOCMHbIIL KpUmeputi. | cpopmMuposanvl NoJIHOCMbIo
KPUTHYCCKHUIT aHATH3 1 OreHUBaETCsI BIIAJICHHE — 3 banna
cuHTe3 MHpOpMALHY, YMEHHSIMH M HaBBIKAMH, Ymenus u nasvixu
NPHMEHSTE CHCTEMHBIt MPUOOpETAEMBbIM cghopmuposamsl 4acmuyHo
TOJIXOJ JUTS PETIICHHS oOydJarommmucs B mporecce |— 2 bania
N OCBOCHHS YIEOHBIX Cohopmuposanvl omoenvhwie
MOCTABJICHHBIX 33/1a4i
JUCTIMILITAH. VMeHUsl U HABbIKU
— 1 6ann
Ymenus u nasviku ne
cghopmuposanvl
— 0 bannos
IIK-1 Cnocoden Koenumuesnwiii kpumeputi. Omeem @epHulll U NOAHBIU
HCIOJIb30BaTh Oa30BbIE — 3 banna




3HaHHUS B 00JacCTH Onpenensercs ypoBeHb Omeem epHvlli, HO HENO.IHbLU

MaTeMaTUYECKHUX U 3HAHUM TEOPETUYECKUX U — 2 banna

€CTECTBEHHBIX HAaYK, METOOJIOTHYECKUX OCHOB B omeeme umeromces ouwmbku
MIPOrpaMMUPOBAHUS U (byHIaMeHTaIbHBIX — 1 6amn

MH(POPMALUOHHBIX MaTeMaTHYECKUX Omeem HegepHblUL UMY
TEXHOJIOTUI JUCLUIUINH, a TAK)XKE omeema Hem — 0 6annos

JTUCLIMIUINH, CBA3aHHBIX C
METOJIUKOM MpernogaBaHus
MaTeMaTUKU U UHHOPMATUKU
B CPEJIHEH IIKOJIE.

OGmras cymma 6aIIoB 3a OTBET Ha TOCYAapCTBEHHOM dk3ameHe ot () 10 45.

Hrorosas OLICHKa BBICTAaBJKICTCA B COOTBCTCTBUHM CO 111N (0) nepeBoaa

TMOJTyYEHHBIX OJIJIOB.

IepBuyHbLi 0asI Hrorosas oueHka
39-45 danoB «OTJIMYHO»

28-38 das10B «XOPOLLIO»

16-27 6as10B «YIOBJIETBOPUTEIILHO
0-15 6aJu10B «HEYJIOBJIETBOPUTEIILHO

4. IlepeyeHb TeM, BBIHOCHMBIX Ha I'OCYapPCTBEHHbIH IK3aMeH

Aare0dpa u Teopus YmceI
1. ITonsTue rpynmnsl. ['pynmna opToroHanbHeIX MaTpuLl. I'pyIina KOMIIEKCHBIX
KOpHEN n-0i cTerneHu us3 1.
2. /lenenue MHOTO4WIEHOB € ocTaTKOM. Anroput™m EBkinaa. Kpurepuil B3auMHoM
IIPOCTOTHI IByX MHOTOYJICHOB.
3. Kpurepuii oOparuMocTu KBagpaTHOM MaTpuibl Haj nosieM. [loctpoenue
o0paTHOI MaTPHIIBI CTIOCOOOM, CBSI3aHHBIM C aJITeOpanyeCKUMU JIOTIOTHECHUSIMU.
4. [TonsiTe MMHEHHOTO MPOCTpaHCTBA U ero Oa3uca. JIuneitHble mpeoOpa3oBaHUS.
CoOcTBeHHbBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI IMHEHHBIX MPeoOpa3oBaHuil.
5. @yHaaMEHTaIbHasl CUCTEMA PEIIEHUI CUCTEMBI IMHEHHBIX OJHOPOAHBIX
ypaBHEHUI. Snpo TMHEWHOTO omnepaTopa u ero 6as3uc.
6. [TonoxurensHO onpeneneHubIe KBagparudnbie Gopmbl. Kpurepuit CunbBecTpa.

MaTtemMaTn4yecKkuii aHAIN3

1. IIpenen uncnoBoi nocineaoBaTebHOCTH. OCHOBHBIE CBOMCTBA: €IMHCTBEHHOCTD
npeaena; OrPAaHUYEHHOCTh  CXOJSLIECWCS  MOCIENOBATEIbHOCTH; CXOAUMOCTH
MOJANOCHEAOBATENILHOCTH  CXOAsIencss — mocienoBarenpHocTu.  llpenen u




apudmernueckue onepauuu. [Ipunuun bonsuano-Beiiepmrpacca. Kpurepuit Komu

CXOJAUMOCTH YUCIIOBOM MOCJIEN0BATEIBHOCTH.

2. Ilpenen u nenpepbiBHOCTh (QyHkimu. Omnpenenenuss nmo Komwu u no [eiine.

OcHoBHbIe cBolicTBa. CBS3b ¢ apudmernyeckuMu ormnepanusiMu. HenpepbsBHOCTh

KoMno3uuu. O JHOCTOPOHHME MPEENbl U OJTHOCTOPOHHSSI HEPEPBIBHOCTD.

3. Teopema Beiiepmitpacca 06 OrpaHUYEHHOCTH U O JOCTHIKEHHUH IKCTPEMaIbHBIX

3HaYeHU (QyHKIMH HenmpephIBHON Ha oTpeske. Teopema Ko o mpoMexyTOUHBIX

3HaYEHUSIX HENpepbIBHOUN QyHKIMK. HenpepbiBHOCTH 00paTHON (QyHKIUH.

4. Nuddepenunpyemocts unciaoBoi QyHkiuu. [IpomsBognas u muddepeHmman.

HemnpepeiBHocTs  nuddepennupyemoii  gynkuuu. ['eomerpuueckuid  cMbICI

npousBogHON.  [uddepenuupyemocts U apupMeTHUECKHEe  OIEpaluu.

HuddepeHpyeMocTs KOMIO3UIIUU U 00paTHOU (PyHKIUU.

5. Teopembr @epma, Ponst, Komm u Jlarpamka o nuddepeHunpyeMbix GyHKIUIX.

HeoOxonuMble W JIOCTaTOYHBIE YCIOBUS OKCTpeMyMma (YHKUMU B TEPMHHAX

IIPOU3BOAHON.

6. Nurerpan Pumana. OCHOBHBIE CBOMCTBA UHTETpaJia: JIMHETHOCTh, MOHOTOHHOCT®,

anmuTuBHOCTh. @opmyna  Heiorona-JleiiOnuia. 3amMeHa mepeMEHHOM W

MHTErPUPOBAHME 10 YACTSIM B UHTerpaie Pumana.

7. IlepBooOpa3Hasi W HEONPENCICHHbIM HHTerpain. MHTerpan ¢ mnepeMeHHbIM

BEpXHHUM mpezenoM. Teopema o cyliecTBOBaHUH MepBo0Opa3Hoit. IHTerpupoBanue

10 YaCTsAM U 3aM€Ha IIEPEMEHHOM B HEOIIPEAECIEHHOM HUHTETpAaJIe.

8. Hucnossie psinbl. [loHsiTHe cxoaumocTu YnciioBoro psana Heobxonumoe ycioBue

cxomumoctu. [lpusnHaku cpaBHenus, Komm wu Jlamambepa cxoaumocTu

MOJIOKUTENBHBIX psAsoB. [Ipu3Hak JleiiOHuIIa CXOAMMOCTH 3HAKOIIEPEMEHHOTO Psiia.

9. Crenennble psansl. Teopema Komu Anamapa o cTpyKType 00J1acTH CXOAUMOCTH

CTENEHHOTO psAna. Paguyc u mHTEpBan cxoaumMocTu. PaBHOMEpHas CXOIMMOCThb

CTENEeHHBIX psAAoB. Teopema Abemnst 0 paBHOMEPHOM CXOUMOCTH CTEIIEHHOTO psa.
I'eomerpus

1. PaznuuHble BUIbI YpPaBHEHHSI IPSIMOM Ha MJIOCKOCTU. PaccTosiHue OT TOUKHU 10

IIPSIMOU Ha IVIOCKOCTU. YTOJI MEXKAY ABYMsS IPSIMBIMH.

2. OnpeneneHue KpUBBIX BTOPOTO MOPSI/IKA, UX KAHOHUYECKUE YPAaBHEHUS.

DKCIEHTPUCUTET, TUPEKTPUCHI, TEOpEMA 00 IKCIEHTPUCUTETE.

3. CkassipHOE, BEKTOPHOE, CMEILIAHHOE NIPOU3BEEHUE BEKTOPOB B POCTPAHCTBE, UX

CBOWCTBA, BBIPAYKEHHUE YEpPE3 KOOPANHATHI COMHOKHUTEICH.

4. O0uiee ypaBHEHHE IJIOCKOCTH, PA3TUYHbIC BUbl YPABHEHUS NPSIMO B

IpoCTpaHcTBE. PacCTOsIHME OT TOUKH 0 TJIOCKOCTH M MEK]Y IBYMSI IIPSIMBIMH.

5. CiocoObI 3a1aHMst KpUBOM Ha TIockocTu. [lapamMerpudeckue ypaBHEHUS KPUBBIX

BTOPOTO MOpsAJIKa. YpaBHEHHUE KACATEILHOM U HOPMaJH K IapaMeTpU30BaHHON

KpUBOH M KpUBOH, 3a7JaHHON ypaBHeHueM F(x, y) = 0.

6. CriocoObI 331aHHs TIOBEPXHOCTH. Y paBHEHHUS KacaTeIbHOM MJIOCKOCTU U HOpMaJIn

K IMapaMeTpU30BaHHOMN MOBEPXHOCTH, K OOIIEH MOBEPXHOCTH.

7. JlinHa KpuBOil Ha nmoBepxHocTHU. [lepBast kBagpaTuyHas popma MOBEPXHOCTH.

[lepBas kBagpaTuuHas Gopma IIOCKOCTH, chephl, HUIHHIIpA.



Juddepennuanbabie ypaBHEeHUS

1. O6pikHOBEHHOE U PepeHIabHOe YpaBHEHUE IEPBOTO MOPsIKa, 001Iee U
yacTHoOe peuieHus. 3aaada Ko, Teopema cyliecTBoBaHUs U €JUHCTBEHHOCTH.
Meton peteHus: OJHOPOJIHOTO ypaBHEHUSI.

2. Jluneitnoe audepeHnnaibHoe ypaBHEHUE IEPBOro nopsiaka. Teopema o0
oOmem peuieHru. MeToJ1 Bapyualy MOCTOSHHBIX.

3. Jluneiinoe nuddepennmnanbHoe ypaBHEHHE #-0TO MOPSIIKA C TTOCTOSIHHBIMU
ko3 purmentamMmu. MeTo bl HAXOXKICHUS OOIIETO PEIICHHUS.

MartemaTHyeckas J10ruKa

1. JIoruko-MaTeMaTH4eCKHUe SI3bIKU: S3bIK JOTMKU BBICKa3bIBAHUI U A3BIK JIOTUKH
MPEeIUKATOB. BBHIMOTHUMOCTD U TOXKJECTBEHHAS HCTUHHOCTh. OCHOBHBIE 3aKOHBI
JIOTUKH.

2. ArropurmMuueckue mpooieMsl B Mmaremaruke. Hekotopelie popmanuzanmu
MOHSATHS aJITOPUTMA: MallMHbl ThIOPUHTA U KOHEYHbIE aBTOMAThI. Paspemmbie u
Hepa3peuuMbIe TPOOIEMBI.

3. byneBwl pyHkIMH, anredpa T0TUKU. BepasuMocTh, GyHKIIMOHATBHAS MTOJIHOTA U
¢dbyHKUIMOHANIBbHASA 3aMKHYTOCTh. Kpurepuii [locta ¢pyHKIIMOHATBHON MTOJTHOTHI
CUCTEMBbI OYJIEBBIX (YHKLIUH.

Teopusi BepoATHOCTEH M MaTeMaTH4YeCKasl CTATUCTHKA

1. Cnyyaiinbie coObITHS, Oniepaluy Haa coobITusiMu. Kiaccuueckoe ornpeneneHue
BeposTHOCTU. He3aBucuMbIe 1 3aBHCUMBIE COOBITUSA. Y CIIOBHBIE BEPOSITHOCTH.
®opmyiia NOJIHOU BEPOATHOCTH.

2. Cxema He3aBUCHUMBIX UCTIBITaHMM, (opmyibl bepHyium. bunomuansnoe
pacrpezcieHue.

3. MaremaTuueckoe OKUJaHUE U TUCIEPCUS TUCKPETHBIX U HENPEPBIBHBIX
CIIy4alHbIX BEJIMYHH.

4. CTaTUCTUYECKHE MOJENH, XapaKTEPUCTUKA CTaHJAPTHBIX apaMETPUUECKUX
MOJIEJIEH, METOIbI OLICHKH IIapaMeTPOB.

AJIMHUHUCTPUPOBaHNE HH(POPMANMOHHBIX CHCTEM

1. MHOTOII0JIb30BaTENIbCKHE HH(DOPMAIIMOHHBIC CUCTEMBI U YIIPABICHUE UMH.
Cucremsl Tuma Oracle.

2. AnmuHHCTpUpoBaHue B cpene Unix. AIMUHHCTPUPOBAHHE B CETAX C
onepanuonnbiMu cucteMamu tTuna Windows (NT, 2000 u np.)

CTpyKTYpBI M 2JITOPUTMBI KOMIIBIOTEPHOH 00pa00TKH JAHHBIX

1 AlIropuT™MBI COPTUPOBKYU CPaBHEHUSIMH, CODTUPOBKHU BCTaBKaMU. BBIBOIbI OLIEHOK
UX TPYIOEMKOCTH. AJITOpUTM OBICTPON COPTUPOBKHU. COPTUPOBKA BHIOOPOM.
TypHupHas U nupaMuaabHas COPTUPOBKH.

2. ANITOpUTMBI UCYEPTIBIBAIOLIETO TOUCKA. AJITOPUTMBI IIOMCKA B TIOCIEA0BATEIBHO
OpraHU30BaHHBIX (ailnax. AJrOPUTMBI IOUCKA B JIEPEBBSIX.



5. IlepeyeHb y4eOHOIl JMTepPATYpbl, HEOOXOAUMOW /JJsi MOArOTOBKE K

roCyJapCTBEHHOM UTOIr0BOM aTTeCTallul

L.

10.

Maremarnueckuii aHanu3. Teopus u mpakTuka: ydeOHoe mocobue / B.C.
[lIumaues. - 3-e uzg. - M.: HUL[ UH®PA-M, 2015. - 351 c.: 60x90 1/16. -
(Bricmiee oOpasoBaHue). (meperwuer) ISBN 978-5-16-010073-
9, http://znanium.com/go.php?1d=469727

I'ypesnoBa, KH. Maremarnueckuii ananu3: yuyebHoe mocolue /
K.H. I'yppsiHoBa, VY.A. AnekceeBa, B.B. bospmmHoB ; MuHHUCTEPCTBO
oOpa3oBanusi U Hayku Poccuiickoii @enepanuu, Ypanbckuil deaepaibHbIN
yHuBepcuter uMeHu nepsoro lIpesumenra Poccum b. H. Enbnumba. -
ExarepunOypr : U3narenasctBo Ypanbckoro ynusepcurera, 2014. - 332 c. -
ISBN 978-5-7996-1340-2 ; To xe [DnekTpoHHbIl pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275708

Tony6eB A.A. JIuddepenimanbHoe U UHTErpAIbHOE UCUUCICHUE (YHKIIHIMA
OJTHOTO JICHCTBUTEIHLHOTO MEPEeMEHHOTO : yueOHoe rnocodue / A.A. ['ony6Oes;
M-Bo oOpazoBanus PO, ®I'bOY BIIO "Tsep. roc. yu-1". - TBeps : TBI'Y,
2015. - 158 C. — Pexum JOCTyna:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

[TpuBanos 1. . AHanutrueckast reoMeTpusi [ DIeKTpOHHBIN pecypc] :
yueOnuk / U. U. TlpuBanos. - CI16: Jlanp, 2007. - 304 c. - Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=321

[TpumakoB JI.A. I'eomeTpusi u Tomosorus [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ J.A. 3. Ilpumaxos, P.S. Xamuaymimn.— DJIEKTPOH. TEKCTOBBIE
naHHble.— M.: MOCKOBCKHUH (UHAHCOBO-IPOMBINIJICHHBIA YHUBEPCUTET
«Cuneprusy, 2011.— 272 c— Pexnm JIOCTyIA:
http://www.iprbookshop.ru/17013.html.— 3bC «IPRbooks»

Kypomr A. T'. Kypc Briciieit anreOpsl. - CI16.: Jlans, 2007. - 431 c. - Pexxum
nocryna:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=30198
VYroupxxk  FO. I.  Jluneitnas anreOpa. AHaIUTUYECKass TE€OMETPHS
[OnexkTpoHHBI  pecypc]: yueOHoe mocobue. — Omck:  Owmckuit
rocyapcrBeHHbiii ynusepcurer um. @.M. Jlocroesckoro, 2013. — 148 c. —
Pexxum nmoctyma: http:/ www.iprbookshop.ru/24895

. Ilesenes, HO.II. JluckperHas MaTeMaTuka. [DIEKTPOHHBIM pecypc] —

Onextpon. gaH. — CII6.: Jlans, 2016. — 592 c¢. — Pexum poctymna:
http://e.lanbook.com/book/71772 — 3arun. ¢ skpaHa.

Maremaruueckasi JJOTUKA U TEOpHsi alroputMoB: yueOHuk / A.B. Tlpynkos,
JI.JI. BomkoBa. — M.: KVYPC: HH®PA-M, 2017. — 152 vc.
http://znanium.com/go.php?id=773373

Tpuymoropoackux M. B. JluckperHas MaTeMaTuKa U MaTeMaTH4ecKast
JIOTHUKA JJ1sI ”HPOPMATUKOB, SKOHOMHUCTOB U MEHEKEPOB [ DIEKTPOHHBIN
pecypc] : yuednoe nocobue / M. B. Tpuymdropoackux. - M. : Jluanor-
MUOUH, 2011. - 180 c. - Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=136106




11. Yayuek C. A. Maremaruueckasi JIOTHKa [DIEKTPOHHBIA pecypc]| : yueOHOe
nocobue / C. A. Yuyuek. - Caparos : Aii [Tu Dp Meaua, 2018. - 240 c. - Pexxum
nocrymna: http://www.iprbookshop.ru/69312.html

12. bubuxos F0.H. Kypc oObikHOBEHHBIX U} PepeHInanbHbIX ypaBHEHHH
[DnexTponnslii pecypc]. - CI16: Jlanb, 2011.- 304 c. - Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=1542

13. bangun, K.B. Teopuss BeposSTHOCTEM M MaremMaruyeckas CTaTUCTHUKA:
yuebnuk / K.B. bannun, B.H. baneikos, A.B. Pykocyes. - 2-e uzn. - M. :
N3parenbcko-Toprosas kopnopauus «/Jamkos u K°», 2016. - 472 c. : wi. -
bubnuorp.: c. 433-434. - ISBN 978-5-394-02108-4 ; To ke [DneKTpOHHBIHI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=453249

14. KonemaeB, B.A. Teopuss BeposTHOCTEM M MaTeMaTU4eCcKas CTATUCTHKA!
yuebnuk / B.A. Konemaes, B.H. Kanununa. - M. : FOuutn-/lana, 2015. - 352
c. : Tabm. - ISBN 5-238-00560-1 ; To e [DneKkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=436721

15. XenpukcoH, X. AnMmunuctpupoBanue web-cepsepos B IS / X. Xenpukcon,
C. XodmanH. - 2-e uzn., uctp. - M.: HOY «<MHTYUT», 2016. - 474 c. : un. -
ISBN 5-9570-0022-1; To xe [OnektpoHHbI pecypc]. — Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=429028

16. A.A. I'puropbeB. MeToibl 1 aAropuTMbI 00pabOTKU JaHHBIX: y4. mocodue. M.:
NH®PA-M, 2017. [DOnextponnsiii  pecypc]/ - Pexum  mocryma:
http://znanium.com/go.php?1d=545998

6. Ilpumepsbl 3K3aMeHAIIMOHHBIX OUJIETOB U 33124
buier Ne 1
1. Tlonarue rpynnel. I'pynna opToroHanbHbeIX MaTpull. ['pynna KOMIUIEKCHBIX KOPHEH 711-
Ol crenieHu u3 1.

2. Pa3znuunbie BUbI YPABHCHUA HpﬂMOﬁ Ha IJIOCKOCTH U B IPOCTPAHCTBC. Paccrosiaue ot
TOYKH A0 HpHMOP'I Ha IIJIOCKOCTHU. YTOII MCKIAY ABYMH IIPSAMbBIMHA.

1

3. BeI4uCIIATE HHTErpal | ex sin mx d.

0

JIAIO

Buner Ne 2

1. Jlenenne MHOTOWIEHOB ¢ ocTarkoM. AnropurM EBknnna. Kpurepuit B3aumMHoOM
IIPOCTOTHI IByX MHOTOYJICHOB.

2. Kpurteprn MOHOT€HHOCTH M TOJIOMOP(PHOCTH (YHKIUI KOMIUIEKCHOTO MEPEMEHHOTO,
ycnoBus Kommu-Pumana. M3onupoBannbie 0coObIe TOUKH U BBIUETHI.

3. Halinute ypaBHEHHE KacaTelbHON



