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1 O01mas xapakTepuCTHKA roCyAapCTBEHHON MTOr0BO aTTecTauuu

1.1 [enbro mpoBeAeHUS rOCYIapCTBEHHOM UTOTOBOM artectaruu (nanee ['NA)
SBJISIETCSI OIIPE/ICIICHUE COOTBETCTBUS PE3YJIbTATOB OCBOCHUS 00YyHarOTUMUCS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl BBICIIETO 0Opa30BaHuUs
COOTBETCTBYIOIMMM TpeboBanusaM ctanaaptoB 01.03.02 IpuknanHas maTeMaTrka

1 nHpopMaTHka.

1.2 OcHOBHBIE 3a/1a4l TOCYAAPCTBEHHON UTOTOBOM aTTECTAlMK HANPaBIICHbI
Ha (hOPMHUPOBAHNE U TTPOBEPKY OCBOCHUS CIICIYIONTUX KOMIICTCHITHI:

VYK-1

CnocobeH OCyIIeCTBISTh MOUCK, KPUTUYECKU aHAJIU3 U CUHTE3
MHQOpPMAaLIMK, MPUMEHSATh CHCTEMHBIH MOAXOJ IS pEIICHHs
MIOCTaBJICHHBIX 3a/1a4

YK-2,

CrniocobeH ompeensaTh Kpyr 3ajlad B paMKax MMOCTaBICHHOW 1eH
U BBIOMpPATh ONTUMAIIbHBIE CIOCOOBI WX PEIICHMS, UCXOJIS W3
JNEUCTBYIOIIUX IIPABOBBIX HOPM, HMEIOIIMUXCSA PECYpCOB U
OTPaHUYECHUN

YK-3

Cnoco0eH OCYIIECTBIISITh  COLMAIBHOE B3aWMOJICHCTBHE U
peaIM30BBIBATh CBOIO POJIb B KOMaH/IE

VK-4

Cnoco0eH OCyIIeCTBIATH JIEJI0BYI0 KOMMYHHUKALIUIO B YCTHOM U
MMCbMEHHOM (hopmMax Ha rocyJapCTBEHHOM si3bike Poccuiickoi
®denepanuy 1 MTHOCTPAHHOM(BIX ) sI3bIKE(ax)

YK-5

CniocobeH BOCTIpUHUMATh MEKKYJIBTYpPHOE pa3HooOpasue
00111ecTBa B COIUATTBHO-UCTOPHUIECKOM, STUYECKOM U
bunocohckoM KOHTEKCTaX

YK-6

CnocobeH ynpaBisiTb CBOUM BPEMEHEM, BBICTPAUBATh U
peann30BbIBaTh TPACKTOPUIO CAMOPA3BUTHUS HA OCHOBE
OPUHIIMIIOB 00pa30BaHus B TEUEHUE BCEU HKUZHU

YK-7

CnocobeH noaaepKuBaTh JOJKHBINA YPOBEHb (PU3MUECKOIM
HOJTOTOBJIIEHHOCTH U1l 00€CTIeYeHHsI TOTHOLEHHON COLMaTbHON
U PO eCCUOHATBHOMN AESITETbHOCTU

VK-8

CriocoGeH co3niaBath U MOAAEPKUBATh 0€30MaCHbBIE YCIOBHS
KU3HENIEATEIIbHOCTH, B TOM YHUCJIE TP BOZHUKHOBEHUU
YpEe3BbIYANHBIX CUTYaIUN

OIlK -1

CnocobeH npuMeHATh PyHJaMeHTalbHbIE 3HAHUS, TTOJIyYeHHbIE B
00J1aCTH MaTEMATUYECKUX U (UJIM) €CTECTBEHHBIX HAYK, U
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HCIIOJb30BAaTh UX B HpO(i)ﬁCCI/IOHaHBHOﬁ ACATCIBHOCTH

OIIK -2

Crioco0OeH ncnoian30BaTh U AJallITUPOBATh CYHICCTBYIOIINC
MATEMATHYCCKUC MCTOABI 1 CUCTEMBI IIPOI'PAaMMHUPOBAHUA OJIA
p3.3pa6OTKI/I " pCain3aliv aJITOPUTMOB PCIICHUA ITPHUKIIAJHBIX
3aJgad

OIIK -3

Crnioco0eH npuMeHsTh U MOAU(PHUITUPOBATH MATEMATUYECKUE
MOJIENN JJIS pelIeHus 3a1a4 B 00J1acTh PO eCcCHOHAIBHON
NEATEIIBHOCTH

OIIK - 4

Cnoco0eH permaTh 3a1a4u MpodecCHOHATBHOM JAEITEILHOCTH C
WCITIOJIb30BAaHUEM CYIIECTBYIOMNUX WH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA U C Y4€TOM OCHOBHBIX
TpeboBaHU MHPOPMAITMOHHON 6€30ITaCHOCTH

[1K-1

Cnoco0eH NpuMeHsTh 0a30BbI€ 3HAHUSI MATEMATUUECKUX U
€CTECTBEHHBIX HayK, OCHOB POTPaMMHUPOBAHUS U
MH()OPMATMOHHBIX TEXHOJIOTUH IIPH MPOBEAECHUHU UCCIIEI0BAHUS
B KOHKPETHOM 00JacTH Npo(heCCUOHATBHON NeATETbHOCTH

I1K- 2

CniocobeH nMpoBOAUTH MO HAYYHBIM PYKOBOCTBOM
UCCIIEOBAHNE HA OCHOBE CYIIECTBYIOIIUX METO/IOB B
KOHKPETHOI 001acTi npodhecCuoHaIbHOM eITeTbHOCTH

[1K-3

CriocobeH co31aBaTh U UCCIEA0BATh MATEMAaTHUECKUE MOJIEIH B
€CTECTBEHHBIX HayKaxX, MPOMBIIUIEHHOCTH U OU3HECE, C YUETOM
BO3MOXHOCTEW COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IPOrpaMMHPOBAHUSA U KOMIIBIOTEPHOW TEXHUKHU

Cnoco0eH UCToab30BaTh COBPEMEHHBIE METO/IbI pa3pabOTKU U
pean3aluy aaropuTMoB Ha 0a3e S3bIKOB IPOrpaMMHUPOBAHUS U
[AKETOB MPUKJIAJHBIX IPOrPAMM MOJEIUPOBAHUS

1.3 ®opmbl poBeIEHUS TOCYJAPCTBEHHOW UTOTOBOM aTTECTAlUU
I'MA nipoBoauTCs B hopme:

3ammthl BKP.

1.4 O6beM rocygapcTBeHHOM UTOTOBOM aTTecTaluu B 3E:
O6mmit oo6bem — 324 (93E),
3amutel BKP — 324 (93E).




1.5 Ocobennoctu mposenenus [ A

I'MA npoBoautTca Ha pycckoMm si3bike. Jlomyckaercs mpoBenaenune [MA ¢
npuMenenueM J[OT.

Jist oOydaromuxcst u3 uucina uHBanuaoB ['MIA mpoBomutTcs ¢ ydeTom
OCOOEHHOCTEM MX TNCUXO(DU3UYECKOTO  Pa3BUTHUS, UX  HUHIUBUIYaAJTbHBIX
BO3MOKHOCTEH M COCTOSIHUS 30pOBbs. 151 00yyarommuxcsi U3 4uciia HHBAIUIOB
npoBeneHuss [ MMA ocymiecTBisieTcss B COOTBETCTBUU C IYHKTOM 9 TOJIOKEHHUS O
roCyJapCTBEHHOM HMTOrOBOM aTTeCTalMud [0 IporpammaM OakajlaBpuara,
cnienuanureTa, maructpatypsl (I1BJ] TIT'MMAB-2020)

2 CTpyKTYypa M collepKaHue rocyJapCTBeHHOH UTOTOBOM aTTecTAlluN

2.1TocynapcTBeHHbIH 3K3aMeH

FOCYI[apCTBeHHBIﬁ 9K3aMCH IIPOBOAWTCA I1I0 HCCKOJBKHM IUCHUILIMHAM H
ABJIACTCA MCKIUCHUIITIMHAPHBIM

2.1.1 T'ocynapcTBeHHBIM SK3aMEH MTPOBOJUTCS B MUCbMeHHOM popme. Ob1iee
BpeMs ITPOBEICHMS dK3aMeHa — 4 akagemuueckux daca (180 munyr). s
OOy4YarOIIMXCs U3 YUCIIa UHBATUIOB 3K3aMEH MPOBOAUTCS C YUETOM
0COOEHHOCTEN UX NCUXO(PHU3NYECKOTO Pa3BUTHS, UX UHAUBUIYAJTbHBIX
BO3MOYKHOCTEN M COCTOSTHUS 3/I0POBbSI:

a) IS CJIETbIX: 3aJaHusl U MHbIE MaTepUabl Uil CIa4d TOCYIapCTBEHHOIO
aTTECTAIMOHHOIO UCIIBITAHUS OPOPMIIIOTCS pPeNbe(PHO-TOUEUHBIM HIPU(TOM
bpaiisig nii B BUAE DIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIIELHUATIN3UPOBAHHBIM NIPOTPAMMHBIM OOECIIeUeHUuEeM st
CJIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; MMCbMEHHbBIE 3aJaHUs
BBITIOJIHSIOTCSI OOYYarOIIMMUCS Ha OyMare pelibepHO- TOUeUHBIM MIPUGTOM
Bpaliing wim Ha KOMIBIOTEPE CO CIEUNATU3UPOBAHHBIM IPOIPaMMHBIM
o0ecrieueHrneM AJIsl CIETbIX, JTM00 HaJUKTOBBIBAIOTCS ACCUCTEHTY; MpHU
HEOOXO0MMOCTH 00YUaOLIUMCS IPEOCTABISAETCS KOMIUIEKT MUChMEHHBIX
NPUHAAJIEKHOCTEN U Oymara Juisi nuchbMa pesibe(PHO-TOUEeUHbIM MpUdTOM
Bpaiins, KoMOploTep CO CeHATU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEUEHHEM
JUTSL CJIETIBIX;

0) st cTabOBUIALINX: 3aJIaHUS U UHBIE MaTEpPHUabl IS Clauu
roCyJapCTBEHHOI'0 aTTECTALIMOHHOIO UCTIBITAHUS OPOPMIISIOTCS YBETUYEHHBIM
mpu@TOM; 00ECIEUNBAETCS UHANBUYAIbHOE PABHOMEPHOE OCBEIICHUE HE
menee 300 sroke; mpu He0OX0AUMOCTH 00YUaIOLUMCS TIPEIOCTABIISAETCS
YBEIMYHBAIOLIEE YCTPOMCTBO, TOMYCKAETCS UCIIOJIB30BAHUE YBEJINYNBAOIINX
YCTPOMCTB, UMEIOLIUXCS Y 00yUaIOUINXCS;

B) JJISl TIIyXUX U CIa0O0CIBIILAIINX, C TSXKEIBIMU HAPYIICHUSIMU PEYU:
roCyJapCTBEHHBIE aTTECTALlMOHHBIE HUCIIBITAHUS TPOBOJATCS B MMCbMEHHOM

dopwme;



I') U1 JIWL C HAPYLIEHUSMH OITOPHO-ABUTATEILHOIO armapara (TsHKeJIbIMU
HapYILIEHUSIMU IBUTATEIbHBIX (DYHKIHUNM BEPXHUX KOHEUHOCTEN WIIN
OTCYTCTBHEM BEPXHUX KOHEUHOCTEH): MUChbMEHHBIE 3a1aHUS BBIMOTHSIIOTCS
O0OyYaroOIIMMUCS Ha KOMITBIOTEPE CO CHEIMATIM3UPOBAHHBIM ITPOTPAMMHBIM
oOecrieyeHneM MM HaIUKTOBBIBAIOTCS ACCUCTEHTY; IO UX >KEJIaHUIO
roCyIapCTBEHHbIC aTTECTAIMOHHBIC UCTILITAHUS IPOBOSTCS B YCTHOU (popme.

2.1.2 ConepxaHue rocy1apCTBEHHOTO (MEXAUCIUIUIMHAPHOT0) 3K3aMeHa:

Moayab (Jucuuniauna ) | Ilepeyens BONPOCOB M 3aJaHUH Ilepeyensn
KOMIIeTeH U
NMPoBepsieMbIX
3alaHUSIM 110
MOYJII0
(TUcCuMIINHE)
Acebpa u 1. Kopuu u kaHonunueckue | YK-1, VK-2,
ananumu4yecKkas pazyioxeHus: MHOTOwIeHoB Haj moismu | YK-4,  VK-6,
eeomempus BEIIIECTBEHHBIX M KOMIUIEKCHBIX yucen. | OITK-1
HenpuBoaumbple  MHOTOWIEHBI  Haj
noassmu R u C.
2. Teopemsl 00 YMHOKEHHUH
ONPEAECTUTEIIEN U O PAHTE MATPHUIIbI.
3. IlpaBmio Kpamepa, Teopema
Kponekepa-Kanenmu wu  TeopeMbl 00
OJTHOPOJHBIX YPABHECHUSIX.
4. CkansipHoe, BEKTOPHOE 151
CMEIIaHHOE TMPOU3BEIACHUS BEKTOPOB.
JIuHenHble M yHUTApHBIE NPOCTPAHCTBA,
0a3bl, pa3MEPHOCTH, MOMTPOCTPAHCTBA.
5. Jluneiitnoe mpeoOpazoBaHHUE, €ro
MaTpULbl, XapaKTepUCTHUUECKUE KOPHH,
cOOCTBEHHbBIC 3HAYEHUSI U COOCTBEHHBIC
BeKTOpHI. JKopaaHosa hopMa MaTpUIIbl.
6. VYpaBHeHUs MPSIMBIX U MIIOCKOCTEH B
IIPOCTPAHCTBE. Kanonuueckune
YpaBHEHUSI KPUBBIX M MOBEPXHOCTEH 2-
ro TopsiaKa.
Jluckpemnas 1.Kom6uHaropuka. Beibopku ¢ YK-1, VK-2,
mamemamuka MOBTOPCHUSMH U 0€3 TTOBTOPCHUH. YK-4, VK-6,
[lepectanoBku. OIIK-1

2. Coueranus 0€3 MOBTOPEHUI, CBSI3b C




o6unomoM HproToHa.

3. Coueranusi ¢ MOBTOpeHUAMU. J[Be
3a1a4M O YUCJIE LETOUYNCICHHBIX
pELIEHNI JTUHENHOTO YPABHECHUS.

4. PazMeliieHre JaHHOTO cOCTaBa (cxema
YPH) U MOJIMHOMUAJIbHAs (hopMyIia.

5. ®opmyJia BKIIFOYEHUHN U UCKITFOUEHUN
U €€ MPUMEHEHUE B MEPEUUCIUTEIbHBIX
3a/ayax.

6. bynesw pynkiuu. Teopema
[lTenHona.

7. Knaccudukarus OyneBbIX (YHKIIHIA
NBYX TIEPEMEHHBIX.

8.3aMKHYTOCTh MHOXKECTBA (DYHKIIHA,
COXPaHSIONMIUX HOJIb (SAUHUILY),
3aMKHYTOCTh MHOKECTBA
CaMO/IBOMCTBEHHBIX (YHKIIUH.
9.Anrebpa Kerankuna. [Ipencrabienue
byHkuui nonuHoMamu JKeraiakuHa.
10.MonoTtoHnHbIe pyHKIMU. KpuTepuii
MOHOTOHHOCTH.
11.Teopema 0 MOTHOTE CUCTEMBI

(yHKUIUH.

Mamemamuueckuii
ananus

1. Ilpegen  mocCiEAOBATENBLHOCTH U
npenen GyHKIUU B TOUKE.

2. Teopema 0  (QYHKIMOHAIBHOU
MOJIHOTE UCUUCIICHUS BHICKA3bIBAaHU M.

3. HemnpepsiBHOCTD (PYHKITUU B TOUKE U
Ha OTpE3Ke, TOUKU pa3pbiBa 1-ro u 2-ro
pona.

4. JuddepenunpyemMocTsb 17§
mupdepenuransl  QyHKIUNA OJHON W
MHOTHX TIEpEeMCHHBIX. MIHBapHMaHTHOCTH
dbopmel 1-ro nuddepennmana.

5. ®opmyna JlarpaHxxa  KOHEUHBIX
IpUpPaIICHUN.

6. ®dopmymna Teitopa ¢ 0OCTaTOYHBIM
yieHoM B popmax Ileano u Jlarpamxa.
7. Cxema wuccnemnoBanuss (DyHKIIMH U
MOCTPOEHUS ee Tpaduka.

8. UucnoBele U  (QyHKUIMOHAJIBHBIC
MOCIIEI0BATEIHHOCTH u PSAIBI.
PaBHOMEpHAs CXOAUMOCTB.

YK-1,
YK-4,
OIlK-1

VK-2,
VYK-6,
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9. Teopema o HesBHOM (QyHKIUH,
nuddepeHpoBanme HESIBHOM
byHKIUH.

10. I'pamuenT, kacareibHasl IJIOCKOCTH
U HOpPMallb B TOYKE TIOBEPXHOCTH.
VYpaBHeHUs KacaTeabHOM W HOpMalIH K

KpHBOM.
11. TlepBooOpa3Has byHKIHIH,
ONIPEIECIICHHBIN MHTErpall, ero

FEOMETPUYECKUM W MEXAHUYECKHM
CMBICTI, TEOpeMa O CpPEJHEM 3HAYCHHH.
Wnterpupyemsie  ¢ynkuuu. Dopmyrna
Herorona-JleitOnuia.

12. TuddepenmpoBanne HHTETPaoB C

apameTpoM.
13. Kpatusie  unterpasisl.  Teopema
OyOuHwU. IToBepxHOCTHBIE 51

KPUBOJIMHEIHbIE UHTErpaibl. DopmyJibl
I'puna, Octporpaackoro, CtYKca.

14. PaznoxxeHue byHKIIUN o
OpPTOTOHAIBHOU cucTteMe (QYyHKUHU, psl
Dypse, YCIIOBUE 3aMKHYTOCTH
OPTOTOHAJIBLHOW CHUCTEMBI  (PaBEHCTBO
[TapceBansa-Crekiosa).

DYHKYUOHATILHDIU
ananus

1. Mertpuka, METPUYECKOE
npocTpaHCTBO. OTKPHITHIE U 3aMKHYTHIC
MHO>XECTBA. dyHIaMeHTaIbHas
MOCJIEIOBATEIHHOCTb, MOJTHOE
IPOCTPAHCTBO.

2. Ilpunmun COKUMAIOIIHNX
O0TOOpaKEHUM. KomnaktHoe

IIPOCTPAHCTBO U MHOKECTBO. Kpurepnii
KOMIIAaKTHOCTH B R".

3. Hopwma, HOPMHUPOBAHHOE
IPOCTPAHCTRBO.

4. JlunelHbIN orneparop B
HOPMHUPOBAHHOM TIPOCTPAHCTRBE.

5. JluneiiHbpn byHKIIHMOHAT B

HOPMHUPOBAHHOM MPOCTPAHCTBE.

6. Tpu npuHIUNa (QYHKIIMOHAIBHOTO
aHaJh3a: TEOPEeMbl O MPOJOJIKEHUU
JTUHEWHBIX HENPEPHIBHBIX
(YHKIIMOHAJIOB, 00 OTKPBITOM

YK-1,
YK-4,
OIlK-1

YK-2,
VYK-6,




0TOOpaKEHUM u
CXOANMOCTH.

PaBHOMEPHOMU

Komnnexcuwiii ananus

1. Onpenenenue rojioMopgHOH
¢yskun, ypaBaenus Komm-Pumana.

2. UWnrterpanmphass Teopema  Komm,
uHTerpanbHas popmyna Komrm.

3. Paznoxenne B psam  Teiimopa
rojoMoppHOi  (QyHKUMH,  (GOPMYIIBI
BBIp@XCHUS  KO3(PPHUIIMEHTOB  Yepes
IIPOM3BOJHYI0 M HHTerpan. Teopema
€IMHCTBEHHOCTH.

4. Knaccudukaius  U30JUPOBAHHBIX
0co0bIX To4ek. Teopema o Bbuerax. Psn
Jlopana.

YK-1,
YK-4,
OIIK-1

VK-2,
VYK-6,

Jlugppepenyuanvrovie
YpasHeHus.

1. duddepennmanbubie YpaBHEHHS
(AY) mpocredimmx TUNOB ©  HUX
WHTETPUPOBAHUE.

2. Teopema Komm-ITukapa
CyIIECTBOBAHUS MW  CIAMHCTBEHHOCTH
pewenns 1Y 1-ro nopsaka.

3. Jlumewinpie JIY n-ro mopsaka c
MOCTOSIHHBIMU KO3 PUITIeHTaMU.

4. YCTOWYMBOCTH pEIICHUM JMHEWHBIX
CUCTEM Y 2-To nopsaka.
Kiaccudukanuss ocoObix Touek (y3edn,
cemino, YKyc, nientp u ap.).

5. MeTonpl HaxOXKACHUS  pEIICHUN
OOBIKHOBEHHBIX U PepeHInaTbHbBIX
YPAaBHEHH.

YK-1,
YK-4,
OIIK-1

YK-2,
VYK-6,

Ypasnenus
mMamemamuyeckou
Quzuxu

1. Knaccudpukauus JIY B
MPOU3BOAHBIX 2-TO MOPSIIKA.
2. TlocranoBka KpaeBbIxX 3amad mist Y
B YaCTHBIX MPOU3BOIHBIX 2-TO MOPSAKA.
Onpenenenne KJIACCUYECKOT0 U
0000IIIEHHOTO PENICHHS KPaeBbIX 3aj1ay.
3. Meton pazgeneHusi IEepPEeMEHHbBIX
IUIS  HaXOXKJEHUS pPEIICHUH KpaeBbIX
3ajad.

YaCTHBIX

YK-1,
YK-4,
OIIK-1

YK-2,
VYK-6,

Yucnennvie memoonl

1. Toynsle MeTOABI PEUICHUS CHUCTEM
JIMHEWHBIX anreOpanyecKux ypaBHEHUM:
METOJ HCKIIOUeHus [laycca, MeToxq

OITK-2, OIIK -
3, OIK -4,
TK-4
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UCKJIIOUEHUS C BBIOOPOM  TJIABHOTO
anemMeHTa. CpaBHEHHE METOJIOB.

2. Meton npocToii uTepanuu perieHus
CUCTEM JIMHEWHBIX  airedpanyecKux
YpPaBHEHUM. Y CIIOBUS CXOIUMOCTH.

3. Meron MPOCTOMN UTEPALINU
BBIUHCIICHUSA  KOPHS ~ HEIIMHEHMHOIO
YpaBHEHHUs.  YCJIOBHUE  CXOOUMOCTH.
Merton HrroToHna: dbopmyna,
reoMeTpuYeCcKas MHTEPIPETALNS,
YCJIOBHUS CXOJAUMOCTH.

4. (Cxema TMOCTPOEHHS Pa3HOCTHOTO
pemeHus AuddepeHIanbHbIX 3a1a4.

5. SlBHas cxeMa KpaeBOW 3amaud s

YpaBHEHHUS TEIIONPOBOIHOCTH.
Annp¥Y Kcumarusi. I'apmMoHnueckuit
aHalus.
6. Ilonsitue KOPPEKTHOCTH,
YCTOMYUBOCTHU U CXOJIUMOCTH
Pa3HOCTHOU 3aJ1aud. Teopema
SKBUBAJICHTHOCTH.

IIpoepammuposanue 1. Knaccudukanms unrepdeiicor | OIIK-2, OIIK -
BBIYMCIIUTEIbHBIX CUCTEM. 3, OIIK -4,
2. OcHoBHble pyHKkIMU oneparmonnou | [1K-4

CUCTEMBI.
3. CTpyKTypsl JaHHBIX: MAacCCHBHI,
3aMucH, MHOXECTBA, CIHCKU (CTEKH,
ouepenu, neku). JlepeBbs (Ounapueie, B

-JICPEBBA).

4. AnroputMmbl coptupoBYK
(3JIeMEeHTapHbIE METOJBl COPTHUPOBKU,
ObIcTpas COPTHpPOBKA Xoapa,
COPTHPOBKA CITUSTHUEM ), MOUCKa,
PEKYypCHIA.

5. OcHOBBI 00BEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS
(MHKATICYJISIIHS, HaclieIOBaHUE,

nosmMmopdusm). Cnucku  0OBEKTOB.
Komnexunu.

6. CumIuieKc-MeTO/I. [TocranoBka
3amaun. CriocoObl penieHusl.

/. Marpuunble urpsl. Penienre urpsi B
CMENIaHHBIX CTPATETHSX.
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8. OcHOBHBIE TpeboBaHUS K
opramm3anu  0a3  JaHHBIX  Kak
XPaHUJTHIIL KOPIIOPaTHBHO
UCTOJIb3yeMbIX JaHHbIX. CrnocoObl u
CpencTBa JOCTHKCHHSI ATUX
TpeOOBaHUH.

9. Texuomoruss mnpoeKTUpOBaHUS 0a3
JaHHBIX:  ATambl  MPOCKTHPOBAHUS,
MOJIEIN TPEACTABICHUSA NPEIMETHON
o0jacTH, CHHTAKCHYECKHE  MOJICIH
JTaHHBIX.

Teopus
eeposmHocmel

1. Knaccuueckoe onpeJieseHue
BEPOSITHOCTU. YCJIOBHAs BEPOSITHOCT,
HE3aBUCUMBIE  COOBITHSI,  TEOPEMBI
CJIOKEHUS U YMHOKEHUS.

2. JluckpeTHple U HENPEpHIBHBIC
CIIy4JailHble BEJIMYMHBI, ONPEICICHUS U
cBOWCTBA (PYHKIIMM ¥  TUIOTHOCTH
pacmpeneneHusl.

3. Maremarnueckoe  OXHAAaHHE U
OUCTHEPCUA  CIIyYalHOM  BEJIIMYMHBI.
MOMEHTHL.

4, CXOomuMOCTh 10  BEpPOSTHOCTH,
HEPaBEHCTBO YeOrIiena, 3aKOH
Oonpiux ymncen B popmax YeOrwiesa u
bepnymm.

VYK-1, VYK-2,
VK-4, VYK-6,
OIlK-1

Oo0pa3zen IK3aMEeHAIIMOHHOTO OMJIeTa

Bapuanr 1

1. Pemnts MatpuuHoe ypaBHeHue AX + B=C, rue

1 2
A=
o

2 - 1 4
,C= .
8] (6 17}

(2 6anna)

2. HaiiTn ocHOBaHUME MEPIICHANKYJISIPA, OMYIIEHHOTO U3 TOUkH (9,6,4) Ha IpsIMytO

x-1_Y—2_7-3

4 0
Oasn)

(cucTeMa KOOpJMHAT MPSAMOYTOJIbHAS).

(X +1)°

3. HccnenoBaTh U mOCTPOUTH TpaduK QYyHKIUU Y = ————

(x-1°

10

(1

(2 6amnna)




4. Pa3noXuB pallMOHAJIBHYIO P00 B CyMMY ITPOCTEUILNX, BEIYUCIUTH UHTErPal

'[ x)s(dj(l (2 6amna)
5. Pemuts auddepenmansaoe ypasaenue Y — Y + 3y =C0S2X (1 6an)
6. PeluTh CMEMIaHHYIO 3a1a4y
2u, =a’u, O0<x<l, t>0,
(2 6amna)

u(0,0) =u(l,) =0, u(x0)=0, u,(x0)=sin ZT”X

7. TonbKo OJIUH U3 KIIIOYEH MOAXOAUT K JaHHOU ABepu. HailTh BEeposITHOCTH TOTO,
4TO ISt OTKPLIBAHUS IBEpHU IpuaeTcs onpodosats posao K, (K <n) kroueii.

(2 6amna)

8. Jlns ypaBHeHUs ?j—ttj = f (t,u) mocTpouTh CXeMy BHJIA

0Yys + ;y” /SN cf , +§ f +df , manGonee BeicYKoro mopsimka
T
anmp Y Kecumanuu. (2
Oamnna)

9. Hanwucath nporpamMmy HaXxOKJEHUs Mapbl IPOCTPAHCTBEHHBIX (TPEXMEPHBIX )
TOYEK C MAKCUMAJIbHBIM PACCTOSIHUEM MEKy HUMH. MHOKECTBO 3a7aeTcs
BBOJIOM KOOPJMHAT TOYEK C KIIABUATYPBI. (1 6amn)

10.

a) 3anumuTe GopMyTy KOHEUHBIX IPUPALLIECHUI.
0) 3anuumTe UHTEPIOJSIIIMOHHBI MHOTOWIEH Jlarpanixka.
B) 3anuinTe HepaBeHCTBO YeOkbIiena.
r) 3anuinTe ypaBHEHNE KaCaTEIbHOM MJIOCKOCTH K TOBEPXHOCTH.
n) JlaitTe onpeneneHre CMENIaHHOTO MPOU3BEACHUS BEKTOPOB.

e) Jaiite onpeneneHue cOOCTBEHHOTO BEKTOPA (3 6amna)

D®OC odopmisieTcss Kak NPWIOKEHHE K TMporpaMme TOoCyAapCTBEHHOU
UTOTOBOM aTTECTAIIMH M XpaHUTCS Ha BBITyCKaromiei kadempe.

2.1.3 Kpurepun orieHUBaHUS

Pe3ynbTaThl roCymapCTBEHHOTO DK3aMEHA  OMPEACISIIOTCS — OICHKAMHM
COTJIMYHOY», «XOPOIII0Y», «YIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO.
OnEHKH «OTIUYHO», «XOPOIIOY», «YIAOBICTBOPUTEIHHO» O3HAYAIOT YCHEIIHOE
MIPOXOKJICHNE TOCYAAPCTBEHHOTO aTTECTAIIMOHHOTO UCTIBITAHMSI.

[Tucemennyto paboty mpoBepsieT komuccus. Pabota onennBaetcs mo 20
OanbHOM miKane. Kaxmoe 3aanrue nMeeT CBOM OIIEHOYHBIN 0ajl B 3aBUCHMOCTU OT
ypOBHsI cliokHOCTU. Kputepun orneHku 3a 3aganue: «0»- 3aqanue He
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BBIIIOJIHSUIOCH WJIH BBITIOJIHEHO HE BEpHO; «50% OT OLIEHOUHOTO Oailiay -3aJaHue
BBITOJIHEHO YaCTUYHO, B 1I€JIOM ues peuieHus: BepHa; «100% oT o1ieHouHOro
Oayay - 3aJ]JaHUEe BBIMOJHEHO MOJTHOCTRIO U MpaBmiibHO. OO0I111ast OlleHKa 32 padoTy
BBICTABJISIETCS 110 CyMMe 0aJIoB BCEMHM ujieHaMH KoMuccun. Kputepuu ooieit
OIICHKH MO cyMMe OaJijIoB (TIepeBOAHAS ITKAJIa B KJIACCUUECKYIO OIEHKY)
YCTaHABJIMBAIOTCS KOMHUCCHEH.

OLIEHKH «OTJIMYHO», «XOPOIII0Y», «yAOBJICTBOPUTEIHHO» 03HAYAIOT
YCIEUIHOE MPOXO0KACHUE TOCYJAPCTBEHHOT O aTTECTAlIMOHHOTO UCTIBITAHUSL.

2.1.4 PexomeHaamnuu ajis MOATOTOBKH K TOCYAapPCTBEHHOMY dK3aMEHY:
2.1.4.1 Pexomenmyemas JuTeparypa

1. bexnemumes, /. B. Kypc ananutuueckoit reoMeTpun U TWHEHHON anreOpsl
/ 1.B. bexnemuies. — M.: ®DUZMATJINT, 2005. -303c.

2. Mansue, A. . OcHoBel nuHeHOW anreOpsl / A.M. Mansies. — M.:
OU3SMATIINUT, 1970 — 400c.

3. Hedenos B.H., OcunoBa B.A., Kypc nuckpernoit matematuku, M.: Mup,
1992.

4, 3agauM MO AUCKPETHOW MATeMaTUKE MJii KOHTPOJIbHBIX

U CaMOCTOATEINIbHBIX padoT : yued.-meTo. mocodue / coct. : U. H. 30T0B,
. H. Hyxun. — DnexktpoH. aaH. (4,22 M06). — Kpacnosipck : Cub. denep.
yH-T,2019.

5. KeitmanoB, A.M. u np. Matematuueckuil aHanu3: yuyeOHOE mocoOue st
0akanaBpoB/ A.M. Keitmanos, E.K. Jletfinaprac, B.H. JIykun, O.B. Xomoc,
O.H. Yepenanosa, T.H. lIununa. —M.: FOpait, 2012- 607c.

6. [[Tabat, b. B. BBenenue B komiuiekcHbIM aHanmu3. Yacte 1 .DyHKIMU
onnoro aprymenta / b.B. [lladar. — Canxkr-IlerepOypr: Jlenana, 2004 -
464c.

7. KonmoropoB, A.H. Dnementbl Teopuu (GYyHKIMA U (PYHKIIMOHAIBHOTO
ananusa/ A.H. Koamoropos, C.B. ®omun. — M.: ®USMATJIUT- 2004 —
570c.

8. A.A. HInanynoB, B.B. Pab6orun, Canpikop T.M. ®yHKIIMOHAILHBIN

ananu3. Koncnekt nmekmuit, On. lanueie (1,4 M6). U3natensctBo COY,
Kpacnospck, 2011, Ne roc. Peructparuu 0321103111, ISBN 978-5-7638-

2439-1.

Q. bopoBkoB, A.A. Teopus BepositHoctei / A.A. bBopoBkoB. —
M.:OU3MATIJIUT- 1986 — 432 c.

8 3anuznsik, B.E. Ynucnennbsie MmeTo1bl. OCHOBBI HAyYHBIX BBIYUCICHUN yueO.
nocobue asa 6akanaBpoB / B. E. 3anuznsk - Mocksa : FOpaiit, 2012.

9 UucneHnHnoe pemieHue 3a1a4 sl 00bIKHOBEHHBIX TG QepeHITnaTbHbBIX

ypaBHEHUH [ INEKTPOHHBIN pecypc| : yue0.-MeTo. mocodue it CTYACHTOB
Harp. 010100.62 «Marematuka», 010200.62 «MaTtemartuka u
KoMIbtoTepHbIE HayKn», 010400.62 «IIpuknagHas maTemaTuka u
unpopmatuka» / Cub. ¢peaepan. yH-T ; coct.: B. E. Pacioros, M. M.
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Knynnukosa. - Onexrpon. TekcroBsie gaH. (PDF, 987 K0). - KpacHosipek :
CoVY, 2012. - 88 c.

10.  TIlerpoBckuii, WM. TI. Jlekuuu 1O  TEOpUHM  OOBIKHOBEHHBIX
muddepennmnansubix ypaBuenuit / W.I'. [letpoBekwmit. — M.: MI'Y — 1984 -
296 c.

11.  BunagumupoB, B.C. VYpaBuenus wmartematuueckoit ¢usuku/ B.C.
Brnagumupos, B.B. XKapukos. — M.: ®USMATJINUT, 2004 — 399c.

12. Wudopmaruka u mporpaMMmupoBaHue: yued.-MeToi. rnmocooue / coct. U.B.
bapanoBa, C.H. bapanoB, U.B. baxenosa, C.I'. Tonkau. — KpacHosipck:
CoYy, 2012.

2.1.4.2 Tlepeyennb pecypcoB HH(DOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
«MuTepner» Mcnons3oBanue pecypcos cetu «MHTEpHET» HE
IIPEyCMOTPEHO.
2.1.4.3 JlonomHUTENbHBIE PEKOMEH IAIINN
MecTo n BpeMs IpOBEAECHUS dK3aMeHa - COoracHo pacnucanuio ['OK,
KOTOpPOE COCTABIISIETCS 3a Mecsl A0 Hayano padotel ['OK.
CryneHT NpuxoauT Ha 3K3aMEH HE MO3/IHEE, YeM 3a 15 MUHYT 210 ero
HayaJa.
Bo BpeMs 3K3aMeHa JOIyCKAETCs UCIOJIb30BAHUE CIIPABOYHON JIUTEPATYPBI
IO COIIACOBAHUIO C KOMHUCCHEM.
Hcronb30BaHuE CPENCTB CBSA3HM HA SK3aMEHE 3aIPELIEHO.

2.2 BoinyckHasi KBaiupuKannoHHasi padora

BKP mpexacraBnsier co0oii BBITIOJIHEHHYIO O0y4aromuMcs (HECKOJIbKUMU
oOy4JarommumMucs COBMECTHO) paoory, JEMOHCTPUPYIOUTYIO YPOBEHb
MOJITOTOBJICHHOCTH  BBITYCKHUKA K CAaMOCTOSITENFHOW  MPOQeCcCHOHATBHON
nesarenbHocTH. BKP.

2.2.1 TpeboBaHUS K BBITYCKHOM KBaNIH(UKAIIMOHHON paboTe

2211 BrinyckHast kBamukanmoHHas padoTa BBIIIOJHSIETCS B BHUJE
OakanaBpCcKOil paboThI

2.2.1.2 [lepeueHb TeM.

o OO0 01HOM KJIacce TPEXMEPHBIX KOHBEKTHBHBIX JIBUYKEHUI BOJIU3U TOUEK

9KCTPECMYMOB TCILJIOBOI'O ITOJIA

° MaremaTudyeckoe MOJICTUPOBaHUE YAAPHBIX TEUCHUN

° MaremaTudeckoe MOJEeTUPOBAHNE MATHUTOC(EPHOTO MarHUTHOTO MOJIs
JUISL TIOCTPOCHHMS CONPSHKEHHBIX TOUEK B HOHOChepe 3eMin

° MaremaTn4ecKkoe MOICTTUPOBAHUE ABUKEHUS BI3KOM KUIKOCTH

o PacnpocTpaneHnue ynpyrux BOJIH B TOHKOM IIJIOCKOM cJ10€e"

° [Inockue ynpyrve BOJIHbI B TOHKOM MIPU3MATHYECKOM CTEPIKHE
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Pacuér koa¢duineHToB nepeHoca B CMECSX ra3os

Uucnenoe pernieHue KkpaeBoi 3aaauu 111 ypaBHeHus ['pana-1lladpanosa
MaTteMaTuyeckoe MOIETMPOBAHUE 3aMKHYTBIX MUKPO3KOCHUCTEM
Monenu pazMeneHust YKOJI0rH4eCKuX 00BEKTOB Ha INIOCKOCTHU €
IPSIMOYTOJIBHBIMU 3aIPELIEHHBIMU 30HAMU

['pynnoBas kinaccudukanus ogHoro 1uddepeHInanIbHOr0 ypaBHEHUS
Pa3paboTka anropuTMOB CHHXKEHUS pa3MEPHOCTH KOHTEKCTOB Ha OCHOBE
FRIS-¢yHKImi

PaccTosiHus 1 010OHOCTH B aHAJIM3€ JaHHBIX

O pa3pemmmMoCcTH HEKOTOPhIX HHTETpoauphepeHITNATBHBIX YpaBHEHUH
OTtob6paxkenue Bueta 1 cucteM anredpandeckux ypaBHEHUN
PaspemmmocTs 00paTHOI 3a1a4uu 1715 TOTYIMHEMHOTO TapaboIudIecKoro
ypaBHEHUS

Hekoropsle mprumepbl Tpor3BoAsIIKeX GYHKIHUN B 33/1a4ax O PEIIETOYHBIX
NyTAX

3anava onpeneneHus AByX KO3 (UIUEHTOB B MOJIYJINHEHHOM
napaboJINYeCKOM YpPaBHEHUU

3amava onpeaeneHuss HEM3BECTHOrO Ko3(ppumenTta B napaboarnuecKkom
ypaBHEHUU

OO0 0JIHOM MHTETPAJILHOM IpeJICTaBIICHUH bruHe
HccnenoBanre KOPPEKTHOCTH OJHOM 0OpaTHOM 3a/1auu

2.2.1.3 TlopsAaoK BBIMOTHEHUS BBITYCKHON KBaM(UKAIIMOHHON PaOOTHI.

OCHOBHBIE TAIIbI:

o ®DopMyIUPOBKA TEMBI U ONPEICTICHNE aKTYaIbHOCTH PAOOTHI.

e UccnenoBanue npeaMeTHON 00JaCTH U OMMCAHKE CYIIECTBYIOIMINX
pelIeHnuit uccieayeMon MpooIeMBI.

e [IpoBeneHue uccieq0BaHUM MO TEME.

e Hanucanue BRIBOAOB MO padoTe U opopmiieHre OubInorpapuyeckoro
CITUCKA.

o [IpoxoxkaeHre HOPMOKOHTPOJIS M TIOJTOTOBKA COMTPOBOUTEHHON
JTIOKyMEHTAITUH.

[Tomydyenue or3biBa OT HaydHOTO pyKoBoauTelss. BKP momkHbI ObITH CTaHbBI

BBIIIYCKHUKOM HAy4YHOMY PYKOBOJMTEIIO IS ITOJIYYEHHs OT3bIBA HE MO34HEE, YEM
3a 17 xaleHIapHBIX JHEN 10 Hadaja 3aiuThl. Ha moaroToBKy OT3bIBa U pELEH3UN
OTBOAUTCS 5 KaJICHAApHBIX JHEW. HapyleHue cpokoB npeacTaBIeHUs
oOyuarorumcsi BKP HayuHOMYy pyKOBOIUTENIO MOKET CIYKUTh OCHOBAaHUEM J1JIs
OTPULATEIBHOTO OT3bIBA HAYYHOTO PYKOBOAUTEIS U(MIIN) PELEH3HUH 110
dbopMarbHOMY MPU3HAKY.
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OOyuaromuMcs He I03/IHEe, YeM 3a J1Ba KaJeHAapHbIX THs A0 3auuTel BKP
cekperapro ' OK npenctaBistoTcs BbIITyCKHas KBaJlM(pUKallMOHHAs paboTa u
OT3BIB HAYYHOT'O PYKOBOJUTEIIS.

Homyckom k 3ammre BKP  sBiasercs 00s3aTelnbHBIM — BBINOJIHEHHE
CJIEIYIOLUX YCIIOBHI:

- HaJIM4Ke 3aBEpIICHHON OakanaBpcKoil paboThI;

- IIOJIOKUTEIbHAS OLICHKA 10 pe3yJbTaTaM IPOXO0KIEHUSA TOCIK3aMEHa;
- nnpe3eHTanus pe3yiapratoB BKP Ha Beimyckaromeit kadenpe;

- HAJIMYME OT3bIBA HAYYHOTO PYKOBOAUTEIIS.

OObyuaromuecs, UMEIONIME OTPUIIATENbHBIN OT36IB HAYYHOTO PYKOBOIUTEIIS,
nonyckaroresa 10 3amuTbl BKP wnm oTumcisiioress 3 yHUBEpCHUTETA IO JTUYHOMY
3asIBJICHUIO.

2.2.1.4 Kputepuu BbICTaBIICHUS OLICHOK (COOTBETCTBHS YPOBHS MMOATOTOBKH
BBIIIYCKHHMKA TPEOOBAaHUSAM CTaH/IapTa) HA OCHOBE BBINOJIHEHHUS U 3amuThl BKP.

[Ipy oueHMBaHMM BBIMYCKHOM KBaJIM(PUKAIIMOHHON pabOTBl BO BpeMs
3amuThl ee Ha 3acenanue ['OK npuHMMaeTcss BO BHUMaHUE:

® YpPOBEHb TEOPETUUECKON U MPAKTUYECKON ITOATOTOBKU
oOyuatorierocs (cpeaHuit 6ami 3a BeCh EpHo]T 00yUeHHUs),
KauecTBO pabOThI U €€ COOTBETCTBUE HAIIPABJICHUIO MOJATOTOBKH,
CaMOCTOSITENIbHOCTh NOJIYYEHHBIX PE3yJIbTaTOB,
Hay4YHasi HOBH3Ha,
odopmiieHHEe paboTHI,
X0/l €€ 3aIUThI (OKJIa] BBITYCKHHUKA, IPAaBUJIBHOCTh U TITyOHHA
OTBETOB Ha BOIPOCHI, yMEHUE apTyMEHTHUPOBATH CBOIO MO3UIIHIO),
® OT3bIB HAYYHOI'O PYKOBOJIUTENS,

JIMCT OoLleHUBaHMS 3alIUTHI BHIMTYCKHOW KBATM(UKALMOHHON pabOThI

Kpurepun IToka3arenu, Maxkcum | Munn | Kommuect
Ne COCTAaBJISIFOLITUE NTbHBIA | MAJIBH | BO
KpUTEPHUA Oan 1817} bakTuuec
Oamn | Kux
OaioB
BBITTYCKHU
Ka
YPOBCHB CpeIHUIA OalT 32 BECh 5 3

1 | Teopernyeckoi | mepuoj 0OydeHuUs
Y IIPAKTHYECKON

MOITOTOBKH

oOy4aronierocs

OT3BIB OIICHKA 32 BHITIOJIHCHHE 5 2
2 | pykoBomuTelns | pabOTHI

nyOmuyHas yeTKas (HopmMyIupoBKa 2 0
3 | 3ammra 11eJIH, 33/1a49, TIPEeIMETa

HCCIIEIOBAHUA
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oubmorpaduyeckuit 2 0
0030p 10 TeMe
VCCJICTOBAHMSI

coJiepKaHKue pabOThI 2 0
COOTBETCTBYET
HAIPAaBIICHUIO
MOITOTOBKH

YBEPEHHOE BIIaJICHHE 5 2
M3J1araeMbIM
MaTepHuaioM, BIaJCHHUEC
SI3BIKOM TPEIMETHOM
00J1aCcTH, COOJIIOICHHE
periiaMeHTa

COOTBETCTBUE UTOTOBBIX 2 0
BBIBO/IOB TTOJTy4YCHHBIM
pe3yJabTaTam

YMEHUE YETKO, 3) 2
apTryMEHTHPOBAHHO
OTBEYATh HAa BOIPOCHI
yneHoB I DK, Bectu
HAYYHYIO TUCKYCCHIO

Ka4eCTBO BBITTOJIHEHHUS 2 0
Ipe3CHTAIIN

COOTBETCTBUE 2 0
odopmiteHHS PaObOTHI

TpeOOBaHUSIM,

MPEIBSBISIEMBIM K
opopmiienuto BKP B
Coy

B rpade «xonmnuectBo akTrueckux 0amioB BbiyckHUKa» ['OK BeicTaBisieT
1udpy, COOTBETCTBYIOIIYI0 HaOpaHHOMY Oajuly 3a TOT WJIM WHOH ITOKa3aTelb.
MaxkcuMmanbHOE KOJMYECTBO OasIoB COOTBETCTBYET IIOJHOMY BBIIIOJIHEHUIO
TpeOOBaHUS MOKa3aTeis, MPOMEXKYTOYHOE KOJMYECTBO OasIoOB COOTBETCTBYET
YaCTUYHOMY BBINOJIHEHHUIO TpeOOBaHUA Moka3aTens, 0 0aiyioB BBICTABISAETCS NpPU
OTCYTCTBUH YKa3aHHOTO I1OKa3aTeJsl.

[IIkayia nepeBoaa pe3yabTaTOB 3alIUThI B AKaAEMUYECKYIO OLICHKY:

KOJIMYECTBO HroroBas oreHka
HaOpaHHBIX 0aJIIOB

21-24 YAOBJIETBOPUTEIHLHO

25-28 XOPOIIIO

29-32 OTJINYHO

3 Onucanne MaTepPUAIbLHO-TEXHUYECKOH 0a3bl
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[Ipu mnposenenun I'MA (3ammra BKP) wucnomesyercss HOyTOyK U
IPOEKIMOHHAs YCTaHOBKA.

CocTaBurenu:

AnpnpeeB B.K., n-p pus.-mat. Hayk, 3aB. kadenpoit

3ammsusak B.E., PhD, gomenr S % ):44—;

vz %
[ummaa T.H., xava. ¢us.-Mat. HayK, TOIEHT

[Iporpamma mnpuHATa Ha 3acedaHud 0a3oBOM Kadeapsl MaTEeMaTHYECKOIrO
MOJICJIMPOBAaHUSI M TpOIEeccOB ympaBieHuss oT «18» suBaps 2021 roga,
npoTokoa Ne 5.
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