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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auciumuinHel "O0630pHbIE JISKIUH'" 1T0 HAIIPaBJICHUIO TOroToBKY (crienuansHocTr) 02.03.01
"MareMaTnKa 1 KOMITBIOTEpHbIE HayKn'" HanpasieHHocTH (npodrtio) Tomonornieckne M aHATUTHIECKHE METO B ctp. 3
ucciienoBanusg maremaruyeckux mozaeneii ®I'bOY BO «Uenl V»

1. IEJIX OCBOEHUA N CHUITJINHBI

Ienpro 0630 pHBIX JIEKIHH SBIISETCS TOATOTOBKA BEIITYCKHMKA BEICIIETr0 y9eOHOTO 3aBEICHNUS K Clade TOCYAapCTBEHHOTO
sKk3aMeHa 1o HampasieHuto 02.03.01 MaTtemaTnka 1 KOMIIBIOTEpPHBIE HAyKH (DakaiaBpHar).

Pe3yJ'ILTaTLI 06yquH$[ O JUCUUIUIMHEC HAITPpaBJICHBI HA JOCTHXXCHUC NHAUKATOPOB!:

VK-1.1. BeimosHseT monck I/IH(I)OpMaL[I/II/I, OIIPEALCIIACT KPUTCPUN CUCTEMHOT'O aHaJIN3a IOCTAaBJICHHBIX 3a1a4

VK-1.2. Mcnonb3yer KpUTHYESCKHUIA aHaIHN3, CACTEMaTH3aLUI0 1 0000meHHe MHOOPMALIUH JJIs PEIICHHS IIOCTaBICHHBIX
3ama4

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

ukn (paznen) OINOIT: | OTJI.04

2.1 TpeOoBaHusl K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

Jlnst yenemHoro ocBoeHus (pakylIbTaTHBa BBITYCKHUK JOJDKEH 00J1a1aTh XOPOILEH MOrOTOBKOI 0 OCHOBHBIM pa3JieiaM
MaTEMAaTHKHU U KOMIIBIOTEPHBIX HAYK.

JuddepeHnnanbHas reoMeTpus

Ananutrdeckas TECOMETPUA

JuddepeHnmnanbabie ypaBHEHUS

MaTtemaTHyecKUM aHaIu3

KomriiekcHbIi aHaan3

[IpakTukyM 1o TeOpUU BEpOSTHOCTEH

OYHKIMOHAIBHBIN aHAIN3

YpaBHel—II/IH C YaCTHBIMHU IIPONU3BOJHBIMHA

Hudopmartnka

KOMHL}(YTepHaﬂ TeOMETPUA U TCOMECTPUICCKOC MOACINPOBAHUC

HudopmannonHas 6e301MaCHOCTS U 3alUTa HHGOPMAIUN

Teopus BeposiTHOCTEH

Anrebpa

2.2 JIucuMnJIuHbI M MPAKTHUKH, IJISI KOTOPbIX OCBOEHUE JTAHHOW JUCHMILIMHBI (MOAYJ/Is1) HEO0OX0AUMO KAK
npeauecTByouiee:

O630pHBIe JICKIIUU IPOBOAATCA UISI TOBTOPEHUSA OCHOBHBIX Pa3ZICJIOB MAaTEMATUKN U KOMIIBIOTECPHBIX HAYK 1 CHOCO6CTByIUI‘
yCHeIHHOfI caadye rocyqapCTBEHHOIO 5K3aMEHa.

HOIIFOTOBKa K caa4e€ v caava rocyiapCTBEHHOI'O dK3aMEHa

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHHS TUCIAILIAHBI
(MOZY.JIs)

YK-1: CriocodeH ocymiecTBIATh MOUCK, KPUTHYECKHIT aHATIN3 M CHHTe3 HH(GOPMAIINH, IPAMEHSATh CHCTEMHBII
TOAXO/ IJIsl pellleHUs MOCTABJIEHHBIX 3a1a4

3HaTh:

I[J'Ii[ JOCTUKCHUA VK-1.1.: 3HaTH KPUTCPpHUU CUCTCMHOI'O aHaJin3a IMOCTaBJICHHBIX 3a1a4.

YMmerb:

Jnsa noctrxenust YK-1.2.: yMeTb BBIIONHAT MOUCK HHPOPMALINHY, ONPEAETISATH KPUTEPUU CUCTEMHOTO aHaJIH3a
MIOCTaBJICHHBIX 3a/1ad.

Baanern:

Janst noctmxennst YK-1.2.: BnazieTh HaBbIKaMM HCIIOJIb30BAHMS KPUTHUECKOTO aHANIN3a, CHCTEMATH3aMN 1 0000IeH s
nH(pOpMaNH IS pelIeHNs IOCTaBICHHBIX 3a1ad.

B pe3ynbTaTe 0cBOeHHS AUCHHILUIMHBI 00yIAIOIIMIACS TOTKEeH

3.1 |3narn:

3.1.1 | KpuTepuHu CUCTEMHOTO aHaJIN3a MOCTaBIECHHBIX 3a71a4
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abouasi mporpamMMa JUCLUILINHbI 30PHBIE JICKIIMK" 110 HANIPABICHUIO IOJATOTOBKH (CHELIUaIbHOCTH .03.
Pa6 "O6 " 02.03.01
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3.2 | Ymern:
3.2.1 | BBINOJHSTH IOUCK MH(QOPMAITHH, OTIPECIATh KPUTEPHH CHCTEMHOTO aHAJIN3a MIOCTABJICHHBIX 321
322
3.3 | Baagerb:
3.3.1 | HaBBIKAMH HCMOJIb30BAaHUS KPUTHUECKOTO aHAIN3a, CUCTEMaTH3alM1 U 00001eH s HHPOpMaLuH [Is
pelIeHus TIOCTAaBJICHHBIX 3aJ1a4
4. OFBEM JUCIUIIJIMHBI (MO Y JIS)
O6Lwasn TpynoemMKkocTb 13ET
YacoB 1o yueOHOMY IJIaHy 36 Bunsl KoHTpOIsS B cemecTpax:
B TOM YHCIIE
AyIUTOPHBIE 3aHATUS 20 3aueTsl 8
camocTosTenpHas pabora 13,9
KOHTaKTHas padora: 22,1
UKP: 2,1
5. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJIMHBI (MOLYJIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BU/ 3aHATHS/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvypc
Pa3nen 1. AJITEBPA
1.1 Marpurs! u onpenenureny /Ip/ 8 0,5 JI1.6 JI1.5 JI1.10
JI1.7 J11.8 JI1.4
JI1.3J12.4
JI2.1J13.2
0109233
1.2 Anre6pa mHOTOWIeHOB /ITp/ 8 0,5 JI1.6 JI1.5 JI1.10
JI1.7 J11.8 J11.4
JI1.3J12.4
JI2.1713.2
212233
1.3 JIuHeHbIe MPOCTPAHCTBA U CUCTEMBI IMHEHHBIX adre0pandecKux 8 0,5 JI1.6 JI1.5 JI1.10
ypaBuenwuit /TIp/ JI1.7 J11.8 JI1.4
JI1.3712.4
JI2.1713.2
212233
14 Jluneiinbie oToopaxenwus /TIp/ 8 0,5 JI1.6 JI1.5 J11.10
JI1.7 JI11.8 JI1.4
JI1.3712.4
JI2.1J13.2
2102233
1.5 EBrumnioBsl 1 yHUTapHBIE TpocTpaHcTia /I1p/ 8 0,5 JI1.6 JI1.5 JI1.10
JIL.7 J11.8 J11.4
JI1.3712.4
JI2.1J13.2
0102233
1.6 Ksanparnansie popmst /TIp/ 8 0,5 JI1.6 JI1.5 JI1.10
JI1.7 J11.8 JI1.4
JI1.3J12.4
JI2.1J13.2
313233
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1.7 O6mas anrebpa /TIp/ 8 0,5

JI1.6 JI1.5 JI1.10
J1.7J11.8 J11.4
JI1.3]12.4
JI2.1J13.2
012233

Pasnen 2. TEOMETPUS

2.1 Bexropsr /I1p/ 8 0,5

JI1.6 JI1.5 JI1.10
J1.7J11.8 J11.4
JI1.3J13.6
010302353

2.2 Ipsmast 1 mnockocts /IIp/ 8 0,5

JI1.6 JI1.5 JI1.10
J1.7J11.8 J11.4
JI1.3J13.6
0102353

23 Kpussre Broporo mopsiaka /IIp/ 8 0,5

JI1.6 JI1.5 JI1.10
J1.7J11.8 J11.4
JI1.3J13.6
01030233

2.4 Teopus rmagkux xpussx /IIp/ 8 0,5

JI1.6 JI1.5 J11.10
J1.7J11.8 J11.4
JI1.3]13.6
01035233

2.5 Teopus nmosepxuocreii /T1p/ 8 0,5

JI1.6 JI1.5 J11.10
J1.7J11.8 J11.4
JI1.3]13.6
0103233

Pazgen 3. MATEMATHYECKUU AHAJIN3

3.1 Teopwust mpenena /Ip/ 8 0,5

JI1.6 JI1.5 J11.10

JI1.7 J11.8 JI1.4

JI1.3J12.5713.4
013233

32 Hemnpepeisasie ¢yaxunu /T1p/ 8 0,5

JI1.6 JI1.5 J11.10

JI1.7 J11.8 JI1.4

JI1.3J12.5713.4
013233

33 Juddepennmpyembie dyakium /TIp/ 8 0,5

JI1.6 JI1.5 J11.10
J1.7J11.8 J11.4
JI1.3J12.5713.4
013233

34 Wuterpuposanue /I1p/ 8 0,5

JI1.6 JI1.5 J11.10
J1.7J11.8 J11.4
JI1.3J12.5713.4
JI3.1
013233

35 OyHKIMH MHOTHX TiepeMeHHBIX /I1p/ 8 0,5

JI1.6 JI1.5 J11.10
JI1.7 J11.8 JI1.4
JI1.3J12.5J13.1
013233

3.6 DYHKIIMOHATTLHBIE MTOCIISIOBATEILHOCTH U psifbl /T1p/ 8 0,5

JI1.6 JI1.5 J11.10
JI1.7 J11.8 JI1.4
JI1.3J12.5J13.3
JI3.5
010302353

Pazgen 4. JTUOPEPEHIIUAJIBHBIE YPABHEHUA
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4.1 JIuneiinoe muddepeHnnanbHOe ypaBHEHUE N-TO MOPSAAKA C HOCTOSTHHBIMH 8 0,5 JI1.6 JI1.5 JI1.10
Kod(ppHULKEeHTaMH U CIeUualbHON paBoii dacTteio /I1p/ JI1.7 J11.8 JI1.4
JI1.3J12.2
313233
4.2 Mertoa Bapuanuy NOCTOSIHHOM 1L HAXOXKAEHUS PELICHUS 8 1 JI1.6 JI1.5 JI1.10
HEOJHOPOIHOTO JTMHEHHOTO n(PepeHInaTbHOTO ypaBHEHHS IEPBOTO JI1.7 J11.8 JI1.4
nopsiaka /TIp/ JI1.3712.2
313233
43 YpaBHeHHS ¢ pa3IesIONIUMUCS TepeMEeHHbIMU. JINHEHHbIE ypaBHEHUSI. 8 0,5 JI1.6 JI1.5 J11.10
YpaBHenust beprynmu. YpasHeHus B nonHbeIX quddepeniuanax /Ip/ J1.7J11.8 J11.4
JI1.3J12.2
313233
Paznea 5. KOMIIVIEKCHBIU AHAJIN3
5.1 Psansl Jlopana, BHEIIHMI U BHYTPEHHUH palyc CXOJUMOCTH, IPUMEPBI. 8 0,5 JI1.6 JI1.5 JI1.10
Knaccuukanns H301upoBaHHBIX 0COOBIX ToUeK, mpumMeps! /T1p/ JI1.7 J11.8 JI1.4
JI1.3
2102233
5.2 TeopeMa 0 BEIYMCIICHUHU BBIYETOB B ITOJTFOCaX BHICOKHX MOPsaKoB /TIp/ 8 0,5 JI1.6 JI1.5 JI1.10
J1.7J11.8 J11.4
JI1.3
2102233
Pazpen 6. TEOPUSA BEPOATHOCTEU
6.1 Cxema He3aBUCUMBIX ucnbiTanuil. @opmyna bepaymnu. Teopema 8 1 JI1.6 JI1.5 JI1.10
ITyaccona. Knaccuueckoe onpezenenue BeposiTHOCTU. ['eomerpuueckast JI1.7 JI11.8 JI1.4
BEPOSTHOCTb. JI1.3]12.6
YcnoBHas BEpOSITHOCTD, POPMYIIBI TOJIHOM BepossTHOCTU U baiieca 2102233
Mp/
6.2 CryqaiiHas BenmmgmHA (onpeneneHne). OyHKIus pacnpeneneHus 8 0,5 JI1.6 JI1.5 JI1.10
CITydaifHOW BeTTMYIHHEI U ee cBoiicTra /T1p/ JI1.7 J11.8 JI1.4
JI1.3712.6
2102233
6.3 MaremaTrueckoe 0KUJaHUE U JUCTIEPCUS CITydalfHOW BETMYUHBI U UX 8 0,5 JI1.6 JI1.5 JI1.10
cBoiictsa /IIp/ JI1.7 J11.8 JI1.4
JI1.3712.6
2102233
Pazpen 7. ©YHKIIMOHAJIBHBIN AHAJIN3
7.1 [TonHbIe MeTpruecKue npocTpaHcTBa. [[prHIMIT CKUMAFOIIIX 8 0,5 JI1.6 JI1.5 JI1.10
oToOpakenwii /TIp/ JI1.7 J11.8 JI1.4
J1.3
2102233
7.2 JIuneiHbIe OrpaHUYEHHBIE OTIEPATOPHI B HOPMHUPOBAHHBIX 8 1 JI1.6 JI1.5 JI1.10
MIPOCTPAHCTBAX: HOPMa OTlepaTopa, HeTpepbIBHOCTH. TeopeMa 06 JI1.7 J11.8 JI1.4
9KBUBAJICHTHOCTU OTPAaHUYEHHOCTHU U HENPEPBIBHOCTHU JIMHEHHOIO J1.3
omepatopa /IIp/ 313233
Pa3zgen 8. YPABHEHUS B YACTHBIX TIPOU30/HbBIX
8.1 3anaua Komm mi1st ypaBHeHus kosnebanus crpyHsl. opmyna 8 1 JI1.6 JI1.5 JI1.10
Hanamb6epa /TIp/ JI1.7 J11.8 JI1.4
JI1.3]12.3
313233
8.2 [Tpuniun MakcumMyMa JAjsl ypaBHEHHsI TeI1onpoBoanocty /I1p/ 8 0,5 JI1.6 JI1.5 JI1.10
JI1.7 J11.8 JI1.4
JI1.3]712.3
313233
8.3 Metoa @ypbe pelieHus ypaBHEHH B YaCTHBIX POU3BOIHBIX 8 0,5 JI1.6 JI1.5 JI1.10
THIIEPOOTMYECKOT0, TapabOoIMYECKOTO U IUTHNITHYeCKOro TUIoB /ITp/ JIL.7 JI1.8 JI1.4
JI1.3J12.3
313233
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crp. 7

Pazgen 9. METO/AbI BBIYUCJIEHUN

9.1 Merton nTeparuii pemenns cucTeM JIMHEHHBIX ypaBHeHwH /T1p/ 0,5 JI1.6 J11.5 J11.10
JI1.7 J11.8 JI1.4
JI1.3
313233
9.2 Wnrepnonsnuonnas popmyna Jlarpamxa /T1p/ 0,5 JI1.6 J11.5 J11.10
JI1.7 J11.8 JI1.4
JI1.3
313233
9.3 KsanpartypHas ¢popmyna nmpsMoyroiabHuKoB. Ee mopsnok Tounoctu /TIp/ 0,5 JI1.6 JI1.5 JI1.10
J1.7J11.8 J11.4
JI1.3
2102233
Paznea 10. KOMIIBIOTEPHBIE HAYKHA
10.1 | Knaccudukanus si35IKOB MPOTPaMMHUPOBAHUS. AJTOPUTM M ITPOTpaMMa. 1 JI1.9 JI1.6 JI1.5
Tuns! nanHbIX. OnepaTops! yIpaBiIeHUs IOCIEI0BATENBHOCTBIO JI1.10 JI1.7 JI1.8
BBINOJIHEHHUS MHCTPYKLUUH B porpamme. OyHKIMY B JI1.4J11.3
nporpamMmmupoBanuu. CTeK, ouepe/ib, CIIMCOK, IEPEBO. 213233
Xapakrepuctuueckue csoiicrBa OOIL. KoHCTpYKTOPBI U AECTPYKTOPBL.
[eperpy3ka ¢yHKIMiA 1 onepaTopoB. Peanm3anus B3aumocssizu WEB-
kiueHT — WEB-cepBep. Taru sizsika HTML. @opMbl 1 351eMeHThI (OpM B
HTML. Knaccugukarus onepanoHHbIx cucteM. OC: MHOT03aIJa4HOCTh
n MHoronotoynocts. OC: mnanupoBanue u nucnerdepusanus. OC:
CTpAaHMYHOE M CETMEHTHOE pacnpeeneHne maMsati. Jlornueckue Moienu
CVYB/I: uepapxuueckasi MOAENb, CETEBast MOJIEIb, PENILIUOHHAS MOJENb.
B1: oTHOIIEHMS, aTpHOYTHI, KOPTEKN OTHOIICHNUS, 3aTOJIOBOK
OTHOIIEHHS, TIepBast HopManbHas Gopma. BJI: BTopas u TpeThs
HOpMaJbHBIC (YOPMBI U MPHUBEACHHE K HUM. B/I: MOTeHIMATBHBIC KITFOUH.
b/l: BHEIIHKE KITI0YHM, POJAUTENBCKHUE U JoYepHUE OTHOIEHU. b/1:
oTiepanuu persiuonHoi anreopsl. BJ1: anemenTs! s3pika SQL. BJ1: aTambt
paspabotku 6a3bl naHHbIX. B/1: ocHoBHBIe oHATHS ER-auarpamm. B/1:
nmoHsATHe TpaHn3akiuu. [{emoctHocTh pensaimonHon bJ1. /TIp/
Paznen 11. [loaroroBka k 3auery
11.1 |IloBTOpenue npoiiaeHHoro marepuana /Cp/ 13,9 JI1.9 JI1.6 JI1.5
JI1.10 JI1.7 JI1.8
JI1.4 J11.3]12.4
JI2.1J12.3 J12.6
J12.2 J12.5J13.2
JI3.6 J13.4 JI3.1
JI3.3JI3.5
2102233
Paznen 12. Unas konTakTHasi padora
12.1 | VHouBuIyambHbIe KOHCYABTALNH, TEKYIUH KOHTpobs /MKP/ 2,1 JIT.6 JI1.1 J11.2
JI1.5 J11.10 JI1.7
JI1.8J11.4 JI1.3
2102233

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

1. YcrHslit onpoc

2. 3auer

6.2. Tunoskie KOHTPOJ/IbHBIC 3a1aHUSI U UHBIEC MAaTEPHUAJIbI 115 TeKymeﬁ aTTeCTallun

Bonpocs! ui ycTHOrO omnpoca:
MATPULIBI 1 OINIPEAEJIUTEJIN. [eiictBus ¢ Matpuinamu. OnpeaeneHus ONpeaeInTels U er0 OCHOBHBIC
cBoiicTBa. TeopeMa 0 pas3oKEHUU ONPEACITHUTEIIS TI0 dJIEMEHTaM CTPOKH (ctoubia). Teopema 006 onpenenurese

npomsBeneHus Matpuil. Kputepnit obpariumoct matpuirsl. Teopema Kpamepa.

1.
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2. AJITEBPA MHOT'OYJIEHOB. HaunGonpmuit o0mmii 1enuTensb IByX MHOTOWIEHOB (anroputM EBkimaa).
TeopeMa 0 pa3noKeHUU MHOTOUIEHA Ha HEIPUBOAUMBIE MHOKUTENHU. TeopeMa 0 CTPOSHUH HENPUBOJUMBIX MHOTOUWIEHOB

Haj noysmu C, R.

3. JIMHEMHBIE ITIPOCTPAHCTBA U CUCTEMbI JIMHEMHBIX AJITEBPAMYECKUX YPABHEHUI (CJIAY).
JluneiiHast 3aBUCHMOCTb M HE3aBUCHMOCTH CHCTeM BeKTOpoB. IloampoctpancTsa. JIuHeitHas 060109Ka CHCTEMBI BEKTOPOB.
Basuc u pasmepHocTs. Teopema 0 pa3MepHOCTH CyMMBI IByX IPOCTpPaHCTB. Tepema o paHre MaTpullbl. Teopema o
pasMepHocTH npoctpaHcTBa pemienuiit CJIAY.

4. JIMHEMHBIE OTOBPAXEHMS. Slpo u 06pa3 THHEIHOTO 0TOOPAaKEHHS; TEOpeMa O CBSI3H HX Pa3MEpPHOCTE.
Teopema 06 M30MOpPGHOCTH KOHEYHO MEPHBIX BEKTOPHBIX IPOCTPAHCTB OAMHAKOBON pasMepHOCTH. MaTpuIla JMHEHHOTO
0TOOpakeHHsT KOHCTHOMEPHBIX BEKTOPHBIX pocTpaHcTB. COOCTBEHHBIC 3HAUCHHUS M COOCTBEHHBIE BEKTOPHI IMHEHHOTO
peoOpa30BaHMs, TEOpeMa O CBSI3H COOCTBEHHBIX 3HAYEHHH JIMHEITHOTO IIpeoOpa3oBaHus ¢ KOPHIMH €ro
XapaKTEePUCTUIECKOTO MHOTOWICHA.

5. EBKJIMAOBbBI 1 YHUTAPHBIE TTPOCTPAHCTBA. Teopema 06 oproronanusanuud. OpTOHOPMHPOBAHHBIN
6a3muc. Teopema 00 OPTOrOHANEHOM JIOMTOJTHEHHUH. TeopeMa 0 BEIeCTBEHHOCTH COOCTBEHHBIX 3HAYCHUH CaMOCOTIPSDKEHHOTO
orepaTopa YHUTapHOTO MPOCTPAHCTBA H OPTOTOHAIIBHOCTH €T0 COOCTBEHHBIX BEKTOPOB.

6. KBAJIPATUYHBIE ®OPMBI. Teopema o nmpuBeneHHH KBaIpaTH4YHOW (OPMBI K KaHOHMYECKOMY BULy. Kpurepuit
MOJIOKUTENEHON ONPEeNeNICHHOCTH KBaIpaTHYHOit opmbl. TeopeMa o mpHBeieHUN KBaJPATHIHONW (POPMBI K TIIABHBIM OCSM
(mpuBeeHME K IUAarOHATEHOMY BHJTY C TIOMOIIBIO OPTOTOHAIBHOTO TIPE0Opa30BaHMs).

7. OBIIAS AJITEBPA. TlonsTtre rpynmsl, KOIbLA, IO, HOATPYIIIEL, MTOAKOIbNA, MOANO0NS. Pazouenue rpynms! mo
noarpynne. Teopema Jlarpanxa.
8. BEKTOPBI. CnoxxeHue BEKTOPOB M yMHOXEHHUE BEKTOpa Ha uyucio. KomimHeapHOCTh U KOMIUIAHAPHOCTh

BekTopoB. KoopnuHate! Bektopa B appunHON cucTteme koopauHat. CKansipHOe B BEKTOPHOE npou3BeneHus. CBoiicTBa,
TEOMETPUUYECKUN CMBICI 3THX MPOU3BEIACHUH U UX BBIPAKCHHE B KOOPAMHATAX.

9. MMPSMAS U ITJIOCKOCTD. Teopema o mapaMeTpHUecKOM YpaBHEHHUH MPSIMOW B mpocTpaHcTBe. Teopema 00
o0IIeM ypaBHEHHUH ITIOCKOCTH. HOpMasbHEIN BEKTOP U TeOpeMa O PACCTOSIHUH OT TOYKH JI0 TUIOCKOCTH.

10. KPHBBIE BTOPOI'O ITOPAJKA. Omnpenenenue u BBIBOJ KaHOHHUECKUX YPABHEHHUII 3IUTHIICA, TUIEPOONIBI U
napabobl.

11. TEOPUA I'TAJJKUX KPUBBIX. Hatypanbnas napamerpusauus. basuc dpene, kpuBu3Ha U KpydeHUe
PEryIsIpHOM KPUBOH C HATYpallbHOU IapaMeTpU3aLuei.

12. TEOPHS [IOBEPXHOCTEM. IapameTpusoBaHHbIe IOBEPXHOCTH, KACATEILHOE NPOCTPAHCTBO U IEPBAs

KBaspaTniHas Gpopma. BeiBoa GopMyItbl 1UIs ITIMHBI KPUBOH 1 yITIa MEKIy KPUBBIMHU Ha OBEPXHOCTH. BTopas
kBagpatnaHas popma. Teopema 0 BEIUHCIECHHH FayCCOBOM M CpeaHeH KpUBU3HEL.

13. TEOPUA ITPEAEJIA. TIpenen mocnenoBaTeNbHOCTH M Ipeaen (GyHKOUH. TeopeMa O CyIeCTBOBAaHHM TOYHOI
BEpXHEil rpaHu.

14. HETIPEPBLIBHBIE ®YHKIINU. Teopema bombrano-Kommm o mpoMexyrouHoM 3HadeHun ¢yakiun. Teopema
Bettepmrpacca 0 HanOoIIbIIeM 1 HaMEHbBIIEM 3HAYeHUN (PYHKIUN.

15. JUOOEPEHIIMPYEMBIE ©YHKIIUU Teopemsr Ponns u Jlarpanxa. @opmyna Teiliopa ¢ 0OCTaTOUHBIM YIEHOM
B (hopme Jlarpamxka.

16. WHTET'PUPOBAHUE. Wnterpan Pumana. Teopema 00 MHTErpHpyeMOCTH HeTIpepbIBHOW ¢QyHKIMH. Teopema o
HETIPEPBIBHOCTH U U ((HepeHIIPYEMOCTH HHTETPalia ¢ IEpEeMEHHBIM BepXHUM npeaenoM. @opmyna Herorona-Jlebuuta.

17. OYHKINNU MHOI'MX ITEPEMEHHBIX. Tuddepenunpyemocts (HyHKIUH MHOTHX mepeMeHHBIX. Teopema o
JIOCTaTOYHBIX YCIOBHAX IU((HepeHIUPYEMOCTH (YHKIUH.

18. OYHKIUOHAJIBHBIE [TOCJIIEAOBATEJIBHOCTU U PA/Ibl. PaBHOMepHas u moTodedyHast CXOAUMOCTH
(hyHKIMOHANBHBIX MOCTeA0BaTeNnbHOCTel! U psanoB. [TounenHoe auddepeHpoBaHre 1 HHTETPUPOBaHKe (PYHKIMOHAIBHBIX
psanos. Crenennsle psabl. Teopema Komu-Anamapa o paauyce cXoIUMOCTH cTeneHHoro psaa. Ilounennoe
nmuddepeHnpoBaHe N HHTETPHPOBAHIE CTETICHHBIX PSI0B (KaK CISICTBUA).

19. JUODEPEHIIVAJIBHBIE YPABHEHUS . Jluneiinoe nuddepenimansaoe ypaBHEHHE N-T0 HOPSIKa C
MOCTOSIHHBIMH KO3 QUIMEHTaMH U ClIeLUaIbHO IIpaBoi yacTbio. MeTo/| BapHaliuy MOCTOSIHHOM T HAXOXKICHHS PELICHUS
HEOJHOPOIHOTO JINHEHHOTO MG epeHINaIBLHOTO YPaBHEHHUS [IEPBOTO MOPSIIKA.

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOMH aTTeCTALUM

Bompocs! k 3auety

1. MATPULBI 1 ONIPEAEJIMTEJIN. [eiictBust ¢ matpuuamu. OnpeaeneHusi ONpeieIuTes 1 er0 OCHOBHbIE
cBoiicTBa. TeopeMa 0 pa3noKeHUH ONpPEAETUTEIIS IO dIEeMEeHTaM CTpokH (ctonbia). Teopema 06 onpenenurene

npousBeeHus Matpull. Kputepuil oopatiumoct matpuisl. Teopema Kpamepa.

2. AJITEBPA MHOTI'OYJIEHOB. Han6Gonpmwmii 00yl JenuTenb JByX MHOTOWICHOB (anroputM EBkimaa).
Teopema 0 pa3I0’XKeHNN MHOTOWICHA HAa HEMPUBOAUMBIC MHOXKUTEIH. TeopeMa 0 CTPOSHHH HENIPHBOIUMBIX MHOTOUWIEHOB

Haza noysmu C, R.

3. JIMHEMHBIE ITPOCTPAHCTBA W CUCTEMBI JIMHEMHBIX AJITEBPAMYECKMX YPABHEHUI (CJIAY).
JlunetiHast 3aBUCHMOCTB M HE3aBUCHMOCTH CHCTeM BeKTOpoB. IloampoctpancTsa. JInHeitHas 000109Ka CHCTEMBI BEKTOPOB.
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Bbasuc u pazmeprocts. Teopema 0 pa3MepHOCTH CyMMBI JBYX IIPOCTpaHCTB. Tepema o paHre maTpuubl. Teopema o
pasmepHoOCTH IpocTpaHcTBa pemenuit CJIAY.

4. JIMHEMHBIE OTOBPAXKEHMS. Snpo u 06pa3 THHEHHOT0 0TOOPAKEHHS; TEOpeMa O CBA3M MX Pa3MEPHOCTEH.
Teopema 00 H30MOPGHHOCTH KOHEYHO MEPHBIX BEKTOPHBIX MPOCTPAHCTB OAWHAKOBOW pa3sMepHOCTH. MaTpuia JINHEHHOTO
0TOOpaXeHHsI KOHETHOMEPHBIX BEKTOPHBIX IpocTpaHCTB. COOCTBEHHBIC 3HAUCHUS I COOCTBEHHBIE BEKTOPHI IMHEHHOTO
npeoOpa3oBaHus, TEOpEMa O CBsI3M COOCTBEHHBIX 3HAUEHUH JTMHEHHOT0 NMpeoOpa3oBaHusl C KOPHSIMH €r0
XapaKTePUCTHIECKOTO MHOTOWICHA.

5. EBKJIMJIOBBI 1 YHUTAPHBIE ITPOCTPAHCTBA. Teopema 06 oproronamm3amun. OpTOHOPMHPOBAHHEIH
6asuc. Teopema 006 OpTOroHAJILHOM AOMOIHEHUH. TeopeMa O BEIECTBEHHOCTH COOCTBEHHBIX 3HAUEHUI CAaMOCOMPSKEHHOTO
orepaTropa yHUTApHOTO MIPOCTPAHCTBA U OPTOrOHAJILHOCTH €r0 COOCTBEHHBIX BEKTOPOB.

6. KBAIPATUYHBIE ®OPMBI. Teopema o mpuBeAeHHH KBaIpaTHIHOH (GOPMBI K KaHOHHMYeCKOMY BUIy. Kpurepwmii
MOJOKUTENEHON ONPEeNIeHHOCTH KBaApaTHIHOH (hopMbl. Teopema o mpuBeAeHNN KBaPATUIHONW (POPMEI K TIIABHBIM OCSM
(npuBeneHue K IMaroHaJIbHOMY BUIY € IIOMOLIbIO OPTOrOHAIBHOTO MPeoOpa3oBaHus).

7. OBIIAS AJITEBPA. TlonsTHE Ipynmbl, KOJbLA, HOJS, MOATPYIIIEL, MOJKOIBNA, ITOANONS. PasoneHne rpymms! mo
noarpymnme. Teopema Jlarpanxa.
8. BEKTOPBI. CnosxeHue BEKTOPOB M YMHOXEHHE BEKTOpa Ha 4yucio. KommHeapHOCTh U KOMIUIAHAPHOCTh

BekTOpoB. KoopauHaTe BekTopa B adpuHHOH cucTeMe KoopauHaT. CKaJIspHOE ¥ BEKTOpHOE npou3BeaeHus. CBOICTBa,
TEOMETPHUYECKHN CMBICI ATHX MPOU3BEICHUH U UX BBIPAKCHHE B KOOPMHATAX.

9. MMPAMASA 1 IINIOCKOCTb. Teopema 0 mapaMeTpHYecKOM YPaBHEHHH HPSMOI B IpOCTpaHCTBE. Teopema 06
o01eM ypaBHEHHHU MIOCKOCTH. HopMambHBI BEKTOP U TEOpeMa O PACCTOSIHUM OT TOUKHU JI0 IIOCKOCTH.

10. KPHUBBIE BTOPOI'O ITOPSAJIKA. Omnpenenenne U BHIBOJ KaHOHHYECKUX YPaBHEHHUI dJUTHIICA, TUIIEPOOIBI U
napaboIIsl.

11. TEOPUA T'TAAKUX KPUBBIX. Harypansnas napamerpusanus. basuc dpeHe, KpUBU3HA U KpyueHUE
PETYISIpHOI KPUBOM C HATYpaJIbHOU MapaMeTpU3aluei.

12. TEOPH S TIOBEPXHOCTEM. ITapaMerpi3oBaHHbIE TIOBEPXHOCTH, KAacaTeNbHOE MPOCTPAHCTBO H TIEPBAs

KBagpaTtudHast hopma. BerBoz hopMynbl 1S [UIMHBI KPHBOM U yIiIa MEXIy KPUBBIMH Ha ITOBEPXHOCTH. BTopas
kBagpatuudHas opma. Teopema 0 BEIUMCIEHUH IaycCOBOM U cpenHed KpUBU3HEIL.

13. TEOPUA ITPEJEJIA. Tlpenen mocnemnoBaTenbHOCTH 1 Tpeaen (GyHKOUH. TeopeMa O CyIIeCTBOBAaHHM TOYHOI
BEpXHEU IpaHu.

14. HEIPEPBIBHBIE ®YHKIMH. Teopema Bbonbrano-Komu o npomexyrounoM 3HaueHun QyHknuu. Teopema
Beiiepmrpacca o HanOoIbIIEM U HAMMEHbBLIEM 3HAYEHUH (DYHKIIHH.

15. JNOOEPEHIIMPYEMBIE ®YHKIUNU Teopemsr Posnst u Jlarpanxa. @opmyna Teitnopa ¢ 0CTaTOYHBIM YJICHOM
B opme Jlarpanxa.

16. UHTET'PUPOBAHUE. Wuterpan Pumana. Teopema 00 MHTErpupyeMOCTH HempepblBHOW (GyHKIuH. Teopema o
HENpepbIBHOCTH M MU (HepeHITPYEMOCTH HHTETpajla ¢ IepeMEHHBIM BepXHHM npenenoM. @opmyina Herorona-JleiOrauIa.

17. OYHKIMNU MHOI'MX ITEPEMEHHBIX. Tuddepennnpyemocts (HyHKIHH MHOTHX MepeMeHHBIX. Teopema o
JIOCTAaTOYHBIX YCIOBUAX AuddepeHnupyeMocTu GyHKINH.

18. OYHKINOHAJIBHBIE TTOCJIIEAOBATEJIBHOCTU U PS/Ibl. PaBHOMepHas u moToYe4YHAs] CXOJUMOCTH
(hyHKIMOHABHBIX TTOCTEA0BaTeNbHOCTEH 1 psanoB. [lownenHoe aud depeHMpoBaHre 1 HHTETPUPOBaHNe (QYHKINOHAIBHBIX
psnos. Crenennsie paasl. Teopema Kommu-Anamapa o paamyce CX0IUMOCTH CTEEHHOTo psiga. [lounenHoe

i depeHIpPOBaHNE U HHTETPUPOBAHUE CTEIIEHHBIX PSNOB (KAaK CIEACTBUS).

19. JNDODPEPEHIIMAJIBHBIE YPABHEHH . Jluneiinoe nuddepeHnnaibHoe ypaBHEHHE N-TO MOPSAKA C
MOCTOSTHHBIMH K03()(DMIIMEHTaMH | CIIeIMaNbHON IPaBOH 9acThi0. MeTox BapHaliy MOCTOSTHHON U HAXO0XK/ICHUS PEIICHUS
HEOJHOPOIHOTO JHHEIHOTO A PepeHNINaNFHOTO ypaBHEHHS IEPBOTO MOPSIKA.

20. TEOPUS ®YHKIMI KOMIUIEKCHOI'O TIEPEMEHHOTO. Psizpr JIopana, BHEIIHHIT U BHYTPEHHHI pauayc
CXOIMMOCTH, TIprMepsl. Kimaccudukarms H301mpoBaHHBIX 0COOBIX TOUEK, MpuMephl. TeopeMa o BEIYMCICHHH BEIYETOB B
MOJFOCAaX BBICOKUX HOPSIKOB.

21. TEOPU S BEPOSITHOCTEM. Cxema HezaBucuMbIX ucnbitanuit. Gopmyna Bepuymmu. Teopema IlyaccoHa.
Cuyqaiinas BennauHa (onpenenenne). OyHKIUS pacipeeneHus cliydaliHoi BENMYUHBI U €€ CBOicTBa. MaTemMaTHdeckoe
0’XKUJaHUE CITy4allHOM BEJTMYMHBI U €r0 CBOMCTBA.

22. ®YHKIMOHAJIBHBIN AHAJIN3. TlonHble MeTpHUecKHe MPOCTPAHCTBA. [IPHHIMI CKMMAIOUIMX OTOOPaKEHHIi.
JluHeitHble OTpaHIYECHHBIC ONIEPaTOPbl B HOPMHUPOBAHHBIX IPOCTPAHCTBAX: HOpPMa OIlepaTopa, HEMPEephIBHOCTE. Teopema 00
SKBUBAJEHTHOCTH OTPAHWYEHHOCTH M HENPEPHIBHOCTH JTMHEWHOTO OTIepaTopa.

23. YPABHEHUSA B YACTHBIX IMTPOU3OJHBIX. 3agaga Kommu mis ypaBHeHUs! KoneOaHus CTpyHBL. Dopmyna
Janam6epa. [TpuHIMI MakCUMyMa A7l ypaBHEHHsI TEIUIONPOBOJHOCTH.

24. METO/Ibl BbIUMCJIEHWI. Metox uTepauii pelieHns cHcTeM THHEHHBIX ypaBHEHHIT. NHTepIoasuoHHas
dhopmyna Jlarpamxka. KBagpatypHast GopMyna npsMoyrobHUKOB. Ee OpsIoKk TOYHOCTH.

25. KOMIIBIOTEPHBIE HAVKU. Knaccudukamus s35IKOB TPOrpaMMHUPOBAaHUA. ANTOPUTM U IporpaMma. THIbI
JaHHbIX. OnepaTops! YpaBieHHs IOCIe0BAaTENbHOCTBIO BBINOIHEHH HHCTPYKLUII B TporpaMme. DyHKIUH B
nporpamMMupoBaHuu. CTek, ouepeib, CIIUCOK, AepeBo. Xapakrepucrudeckue cBoiictsa OOII. KoHcTpykTOpS! M
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crp. 10

nectpyktopsl. [leperpyska ¢pyakumii 1 oneparopoB. Peanuzanus B3anmocssisn WEB-kmenT — WEB-cepsep. Toru si3bika
HTML. ®opwmsl 1 sanementsl popm B HTML. Knaccudukanus onepannoHsbsix cucteM. OC: MHOT03aJ1a4HOCTh U
MHoronorouHocts. OC: anupoBanue u qucneryepuzanust. OC: cTpaHUYHOE U CETMEHTHOE PacIpeieieHUe NaMsITH.
Jlormueckue moaenu CYB/I: nepapxudeckasi MOJICNb, CETEBast MOJIEITb, PESIIMOHHAst MOJieNb. B/ oTHOmEeHN s, aTpUOYTHI,
KOPTEXH OTHOLICHUS, 3ar0JI0BOK OTHOLICHUS, TiepBasi HopMmainbHas popma. B/I: Bropas u TpeTsst HOpMaibHbIE (OPMBI
npuBeneHue kK HUM. bJ1: moteHnManbHble Kioun. bl BHEIIHNE KIIIOYH, POAUTENBCKUE U IouepHue OTHOIeHus. b/1:
oTiepaiyy peNsuonHoN anreopsl. BJ1: anmemenTs! si3pika SQL. BJ1: aTamb! pazpadotku 0a3bl qaHHBIX. BJ[: oOcCHOBHEIE
nonarust ER-guarpamm. bJI: nonarue tpanzakuuu. LenoctHocTs pensuuonHon BJI.

6.4. Kputepuu oneHuBaHUA

YCTHBII 0IPOC MIPOBOAXUTCA B TEUCHUE CEMECTPa M BKJIFOYAET BOIIPOCHI 110 pasjiesiaM MaTeMaTHYECKUH aHaIn3, anredpa,
reomeTpus U TuddepeHunanbaeie ypaBHeHus. CTyASHTY peiaraeTcss OTBETUTh Ha | BOIPOC U3 CIIMCKa BOMIPOCOB IO
Ka)XI0My paszeiny (311eMEeHTapHbIi BOIIPOC: OCHOBHbIE (JOPMYIIBI, OHATHUS U T.11.). Eciti cTyneHT cran ycTHbIH omnpoc, T.e.
OTBETHJI Ha BOTIPOCHI IO YKa3aHHBIM TeMaM (BCEM MIJIM HECKOJIBKMM), TO Ha 3a4eTe JaHHbBIE TEMBI HE CIIPANIHBAIOTCSL.

ITponomkutensHOCTE 3a4eTa — 90 MUHYT. 3adeT npoxoaut B popme codecenoBanust. CTyeHTy MpeuiaraeTcsi OTBETUTH Ha |
BOIIPOC U3 CITHCKA BOIPOCOB MO KaXKIAOMY pa3zey (JIeMEHTapHBII BOIIPOC: OCHOBHBIE (hOPMYIIBL, TTIOHSTHS U T.11.). Beero 10

BOTIPOCOB.

OIIEHKa "He 3auTeHO0" CTaBUTCS 6 U MEHee MPaBUIbHBIX OTBETOB HAa BOIPOCHL.
OrieHka "3a4TeHO" CTABUTCS, €CIIHM CTYJCHT OTBETHJI Ha 7 U 00Jiee BOPOCOB:
ba30Bblii ypoBEHB - 7 BOIIPOCOB;

CpenHuil ypoBeHb - § BOIIPOCOB;

Bericokwuii ypoBenb - 9-10 BonpocoB.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 | JIybsaruna E. H., Jluneiinas anrebpa: yaeOHoe mocoOue I By30B Mockaa : FOpaiiT, 3bC
Beuromos E. M. (https://urait.ru/bcode/517596) 2023
JI1.2 | unun U. A Jluneiinas anre6bpa. 3agavyHuK: ydeOHOE MOcoOue s By30B Mockaa : FOpaiir, 9bC
(https://urait.ru/bcode/519671) 2023
JI1.3 | Cuporuna U. K. MaremaTtrueckui aHanm3. IHTepakTHBHBIH Kypc: yaeOHOe CaHKT- 9BC
nocobue 11 By30B [etepOypr :
(https://e.lanbook.com/book/310235) Jlanb, 2023
JI1.4 | WepmneB B.T. MaremaTHuecKuii aHaIN3: COOPHHK 33]1a4 C PEHICHUAMHU: Mocksa : OO0 9bC
yaebHOe mocoone "Hay4Ho-
(https://znanium.com/catalog/document?id=427402) M3JaTelbCKUI
uentp MHOPA-
M", 2023
JI1.5 | Mauynuc B. B. Beicmiast MaTemaTuka: yaeOHOE TIOCOOHE ISl BY30B Mocksa : FOpaiir, 9BbC
(https://urait.ru/bcode/513124) 2023
JI1.6 |Kamanosa ®. P., Beicmas matematuka. Obmas anredpa B 3afa4dax: yaeOHoe Mockaa : FOpaiiT, 3bC
Kamranos U. A., rnocooue s CIo 2023
®domenxo T. H. (https://urait.ru/bcode/515305)
JI1.7 | Crenanosa M. A. Ananutudeckas reomerpus. Kypc nexnmii: yaebHoe mocodue CaHkT- 9bC
JUTS CTIO [etepOypr :
(https://e.lanbook.com/book/302735) Jlans, 2023
JI1.8 | JIypre U.T"., Beiciiast Matematuka. [IpakTukyM: yaeOHOE mocoOne Mockga : 9bC
®ynarukosa T.I1. (https://znanium.com/catalog/document?id=427407) ByzoBckuit
yaebHuk, 2023
JI1.9 | CmupHOB A. A. IMpuknagHoe MporpaMMHOE oOecnedeHne: yaeOHo- Mockaa : 3bC
IpaKTHYECKOE Imocodue: yueOHoe mocodue EBpaswuiickuii
(https://biblioclub.ru/index.php?page=book&id=90330) OTKPBITHIH
HUHCTUTYT, 2011
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Crenanosa M. A. Ananutudeckas reomerpus. Kypc nexnmii: yaebHOe mocodne CaHkKT- 9bC
0 Ul BY30B Ierepbypr :
(https://e.lanbook.com/book/302732) Jlanb, 2023
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Koctpukun A. 1. COopHuUK 3a/1a4 10 airedpe: 3a1auHUK: COOPHUK 33724 U Mockga : 9BC
yIpaKHEHU ! MIIHMO, 2009
(https://biblioclub.ru/index.php?page=book&id=63274)
JI2.2 | Apronsn B. 1. OObIKHOBEHHBIE TU(epeHInaIbHbIe YpaBHEHHS: yIeOHOE Mocksa : Hayka,
nocobue 11 By30B 1984
JI2.3 | Kypanrt P., OneiiHuk | YpaBHEHUsI ¢ YaCTHBIMU IIPOU3BOJHBIMU Mocksa : Mup, 9BC
0. A (https://biblioclub.ru/index.php?page=book&id=468212) 1964
JI2.4 |Kocrpukus A. U. Bgenenue B anre0py: yaeOHUK Mockaa : 3bC
(https://biblioclub.ru/index.php?page=book&id=62951) MITHMO, 2009
JI2.5 | Hemunosuu b. I1. COOpHHUK 3a/1a4 ¥ YIIPa)KHEHUH 110 MaTEMaTHYECKOMY aHAJIH3Y: Mocksa : ACT,
ydaeOHOe mocoOue s By30B 2005
JI2.6 |EmenssHOBI. B., 3aJauHMK IO TEOPUU BEPOSITHOCTEH U MaTeMaTHIECKON CaHKT-
Cxkurosuu B. I1. CTaTHCTUKE: ydeOHOE Imocooue [TerepOypr:
Jlans, 2007
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | Cupuarok I'. A, MaremaTrueckuil aHamu3: yaeOHOe mocoone YemstOuHCK:
Kysnenos I'. A. Yenl'V,
JI3.2 | AneeB P. XK., Anre6pa: TpyIIIbL, KOJbIIA, MOJs: yaeOHoe mocobue YensaOUHCK : 3bC
Muruna O. B. (http://library.csu.ru/rbooks2/view2?code=local/007736/aleevrz) | 3naTenbcTBO
YensOuHCKOTO
TOCYyHapCTBEHHOT
0 YHMBEpCHTETA,
2017
JI3.3 | Cupuarok I'. A, MaremaTtnueckuii ananu3. Y. I1I: yae6Hoe mocooue YensaOuHCK :
Kennep A. B. Yenl'V, 2000
JI3.4 | Ceupugrok I'. A., MaremaTtnueckuii ananus. Y. [: yaebHoe mocobue YemnstOuHck : [0. 9BC
®enopos B. E. (http://library.csu.ru/rbooks2/view2?code=local/007939/007939) |u.], 1999
JI3.5 | CBupugiok I'. A, MaremaTnueckuii aHanu3: yaeOHoe nmocodue YenstOuHCK:
3ampinnisgeBa A. A. YenlV,
JI3.6 | Anees P. XK. Jlexuy 110 OCHOBAHUSIM F€OMETPUM: TEKCTHI JIEKLIUH YensOUHCK :
UYenstOnHCKMiA
rOCYIapCTBEHHBI
1 YHUBEPCUTET,
1993
7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"
91 |eLIBRARY.RU [3nekrpoHHbIH pecype] : anekTpoHHas oubnmoreka / Hayd. sanextpon. 6-ka — URL:

http://elibrary.ru/defaultx.asp

32

Poccuiickuii ponn pynaamenTanbHbIx uccnenoBanuil (PODN) - opunmansuelii caitt http://www.rfbr.ru/rffi /ru

33

Hayunas anextponHast 6ubnunoreka. MoHorpaduu, u3naHHbIe B H3aTenbcTBe Poccuiickoit Akagemun
EcrecTBO3HaHNS TTOJTHOTEKCTOBBII pecypc HaydHbIX 1 ydeOHbIX n3nanuit PAE https://www.monographies.ru/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyeHmne

MS Office365

LMS Moodle

7.3.2 lIpodeccuonanbHble 6a3bl JAHHBIX U HHGOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI
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1. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTrauciuinaapHas pedeparuBHas 6a3a
naHHbIX / KomnaHus Thomson Reuters. — Pexxum noctyna: st 3apeructpup. nonas3osateneit Yenl'Y. — Texer :
3JIEKTPOHHBIMN.

2. Scopus (https://www.scopus.com) Scopus : peepaTBHas 6a3a naHHbIx / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — Pexxum noctyna: 1uist 3apeructpup. nonb3zoBareneit Yenl'V. — TekcT : 35eKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

Jlnst peany3aiyy AUCLIUILIMHEI HCIIOJIB3YIOTCS Y4eOHbIe ayANTOPHH JUIsl TPOBEACHUS 3aHATHI CEMHHAPCKOTO THIIA,
TPYMIIOBBIX M MHANBUIYAJILHBIX KOHCYIIBTAIMH, TEKYIIEr0 KOHTPOJIS U TPOMEXKYTOUHO aTTECTAIMH, a TAKXKE TOMEIICHNS
JUTSL CAMOCTOSITEEHOH paboTHL.

VY4eOHbIe ayTUTOPHH YKOMITICKTOBAHBI CIICHUAT3HPOBAHHON MEOEIBI0O M TEXHIYECKUMHU CPEICTBAMU O0YIEHHS: TOCKa,
MapThl, MyATHMEIUHHOE U ayTH0000PYI0BaHHE.

JInis ceMUHApCKUX 3aHATHIT NCTIONB3YIOTCS AyAUTOPHUH OCHAICHHBIC OOBIYHOM JOCKOH, TTapTaMH, IIEPEHOCHBIM
MYIbTUMEIUHHBIM U ayAn0000pyI0BaHHEM (B CIIydae HEOOXOAUMOCTH).

IMTomemeHus 1711 CaMOCTOATENBHOM PabOTHI 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOH TeXHUKOH ¢ IMTOIKITIOYCHHEM K CeTH
"NaTepHeT" 1 0OecreueHneM JOCTyIa B AIIEKTPOHHYIO HHYOPMALMOHHO-00pa30BaTEeIbHYIO Cpely YHHBEPCHTETA.

9. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

ITpn n3ydeHnn JaHHOW TUCIUIIIMHEI HCHOIB3YIOTCS MPAaKTHYECKUE (CeMUHAPCKHE) 3aHATHS U CAMOCTOSITeNIbHAS paboTa
cryneHTa. Ha ceMrHapCcKUX 3aHATUSAX M3JIaraeTcs OCHOBHOE COJEPKaHUE TeM NPOTPaMMBbI, PACCMATPHUBAIOTCSI OCHOBHBIE
METO/IbI M IPUEMBI PELLICHU 3aa4.

[ Hanbonee 3¢ (eKTHBHOTO U3YUEHHUS IUCIUILUIMHBI 00yJaromeMycsi peKOMEH/TyeTCsT:

* IOCEIAaTh NPAKTHYECKHE (CEMUHAPCKIE) 3aHATUS, HA KOTOPBIX PACCMAaTPUBAIOTCS OCHOBHBIE METOABI U IIPUEMBI PEIICHUS
3aga4. PekoMenayeTcs nepes Kax/IbIM MPaKTHUECKUM 3aHSATUEM BBIIIOIHUTD JIOMAIIHEE 3a1aHHE, YTO MO3BOJIUTD JIydIlle
YCBOUTH MPENBIAYIIUI MaTepHall, U U3Y4UTh JEKLIMOHHBIA MaTepuall 10 NpeaCTOsILEN Teme;

* CaMOCTOSTENIFHO IIPOpabaThIBATh MaTepHal KaK IOCIe KaKIOTO 3aHATHS, TaK U 110 3aBEPIICHHIO TEMBI, YTO ITO3BOJISIET
CBSI3aTh BOEUHO MOIYYEHHBIE CBEAECHHS H COCTaBUTH IIETbHYIO KApTHHY.

ITpu 0Oy4eHny ULl C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJICKTPOHHOE 00y4eHHUE, TUCTaHIUOHHBIC
00pazoBaTebHBIE TEXHOJIOTHH MPETyCMaTPHBAIOT BOSMOXXHOCTH ITpHeMa-Tiepeiayi HH(GOPMAIUX B JOCTYIHBIX JUIS HUX
topmax.

Peanu3anust qUCHMIUIMHBI C TPUMEHEHHUEM 3IIEKTPOHHOTO 00ydeHH s, TUCTaHIIHOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUI (1anee
— 30, I0T) ocymecTnisieTcss Ha OCHOBaHUH «I10JI0KEHHSI O peau3aui OCHOBHBIX M JOMOJHUTEIBHBIX 00pa30BaTEIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yJeHNS M AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBaHus «UenasOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[107105KeHNs 0 TTOpsAAKe 3aUeTa 00YJAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpammMam Beicirero oopa3osanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIINX
00pa3oBaTeNbHYIO AESTEIBHOCTD, YIEOHBIX IIPEAMETOB, KypCOB, AUCIUILTHH (MOIYNeH), MPaKTHK, JOTOTHUTEIBHBIX
00pa30BaTENbHBIX MPOrPAMM» MOCPEICTBOM IEKTPOHHON HH(pOpMaIMoHHO-00pa3oBaTenbHol cpeasl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aiii 00pa3oBaTeIbHON ASATSILHOCTH C
npumeHerueM D0, JIOT MOTyT IpHUMEHSTh KOMIIOHEHTHI, HE BXO/ISIIIE B IEPEUCHB IEKTPOHHON HH(OPMAIIHOHHO-
00pa3oBaTeNbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMTHOCTBIO U OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

OcBoeHNE AMCHUIUIMHBI WHBAJIUAAMHU U JHLIAMHU C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbSI OCYIIECTBISIETCS C
UCIIONIb30BAaHHEM  CIICIMANBHBIX TEXHHYECKUX CPEICTB M TOJO HMH(POPMAIMOHHBIX TEXHOJOTHHA, TPEIOCTABIIEMBIX
PecypcHBIM ydeOHO-METOANIECKAM IICHTPOM IO OOYYCHHIO WHBAIWIOB U JIHI[ C OTPAHUYCHHBIMH BO3MOXHOCTSMH 3JI0OPOBbS
YenlV mo 3ampocy 00y4aromerocs.

1. MoOwiibHBIE CrieMalbHble TEXHUYECKUEe CPEACTBA Ul JIHIl ¢ HapyIIEHUSIMHU 3pEHUs: MOPTaTUBHBIN KOMITBIOTED
¢ BBOZOM/BBIBOJIOM IpudTom Bpaiins ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HpOorpaMMHON 3KPaHHOTO
noctyna NVDA; 31eKkTpoHHBIE YBEMTUUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
uUppOBBIE TUKTO(GOHBL.

2. MoOunbHble crneuuanbHble TEXHHYECKHE CpEeACTBa M JIMI C HApYyLIEHUS MM CcilyXa: cHCTeMa CBOOOJHOIO
3BYKOBOTO TIOJII CO BCTPOCHHOM COBMeCTHMOCThIO ¢ FM-ycrpoiictBamu; paaunokiaccel «Coner-PCM» ¢ mepemaTamkom,
3aylIHBIM HWHAYKTOPOM WM HWHIYKIIMOHHOW TeTied; cucremMa WHGOpMAIMOHHAs U clabochelmammx mepeHocHas «cTtox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HporpaMMHUpyeMble CIYXOBBIE amlapaThbl
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WHIBHIYATBHOTO ITOJIb30BAHHS.

3. AccucTtuBHblE HMH(OPMAIMOHHBIE TEXHOJIOTHH: NPOTpaMMHOE OOecleueHHe JKPaHHOTO JOCTyHa € CHHTE30M
peun NVDA; mnporpaMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrpaMMbl PEYEBOTO CHHTE3a [UIsi KOMIIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEUEBOTO CHHTE3a JJIsI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KJIABHATYpa; SKpaHHAs JIyTia.

IMpu HEoOXomMMOCTH I OOYJAIOIMXCA C HApPYIICHUSIMU 3pEHHS Ha pabodnmx MecTaxX AT HMPOBEACHHS MPAKTHYECKUX WIN
1a00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIELUAlbHOE NPOrpaMMHOE obecredeHne (IporpaMMa peueBON HaBHTaIlMU
NVDA, peueBble CUHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueOuble aymmTopnmu oOecmedmBaeTcsi OCCIPENSTCTBEHHBIM MOCTYN IS OOYJAIONIMXCS WHBAIHIOB M OOYJAIONUXCA C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi MHBAIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSMH  3/I0POBbS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIOLIEE KONMYECTBO MeECT [ OOYJAIOIUXCA C y4eToM
HapYIIEHUH UX 310POBBS.

Jlns ocBOEHHS MUCHUINIMHBI WHBAJIHIAM M JIHIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl IIPENIOCTABISECTCS JAOCTYI K
MEeYaTHBIM HCTOYHHMKAM, UMEIOMMMCS B HayuyHOH Oubmuoreke Uenl'VY, ¢ NMOMOIIBIO CHENHUANIBbHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHKAM, IPEJCTaBICHHBIM B (hOpMe IJIEKTPOHHOTO JOKYMEHTa B (hOHJAE HAydHOH OMONHOTEKH
Yenl'Y wmnm 3neKTpOHHO-OMONMOTEUHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBEIX CPEICTB
(paboyee MecTO I HE3PAYETO IMOJIb30BATENsl ¢ MPOrPaMMHBIM OOecredeHHEeM SKPaHHOTO IOCTYyMa ¢ cuHTe30M peun NVDA,
pabouee MECTO C KOMIBIOTEPHBIM pOJUIepoM M KiaBuatypoit Clevy ¢ OONBIIMMM KHONKAMH M C Pa3felSIOlICH KIIaBHIIN
HaKJIaJIKOM).

Y4ebHO-MEeTOAUYIECKHEe MaTepHanbl Uil OOydJaromuxcs W3 YHCIa HHBAIMAOB WM JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABIIIOTCS B (POpMax, afalTHPOBAHHBIX K OTPAHMYECHHSAM UX 30POBbS M BOCIPHUATHS HHPOPMALIIH:

Jnist vn ¢ HapyIIeHHsIMHA 3pSHUS:

- B IEYaTHOH (hopMe yBENMIECHHBIM MIPUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopmMme ayauodaiina,

- B meqatHo# popme mpudTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meuaTHoi opme,

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA.

Jlnist v ¢ HapyIIeHMsSIMH OTIOPHO-/IBUTATEIFHOTO alapara;

- B Ie4aTHOH opme,

- B (hopMe 3NEKTPOHHOTO JOKYMEHTA,

- B opme ayauodaiina.

JlaHHBIH IepedeHb MOXKET OBITh KOHKPETU3HMPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTAa 00yJatOIIIXCS.

Jlns MHBaNUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSAMH 3J0POBbSl OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTHUYHO HIH
MIOJTHOCTBIO OCYIIECTBICHO C HCIIOJNB30BAHHEM AHMCTAHIIMOHHBIX 00Opa3zoBaTenmbHBIX TexHOonorui (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHHMM JUCHMIUIMHBI WHBAaNMAaMH M JIMIAMH C OTPAHHYCHHBIMH BO3MOXHOCTSIMU 3J0POBbS HCIIOIB3YeTcs
UHIMBHOyanbHass paborta. Ilon wHanmBMAyanbHOW paboToM moapasymeBaeTcss nABe (GOPMBI  B3aUMOJCHCTBHA C
TperoiaBaTeNeM: HWHIAWBHAyanbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JIONOJHHUTEIFHOE pa3biCHEHHE YIeOHOTO
MaTepuana W YIIyOJIeHHOE W3ydeHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
UHIUBUIYyalbHas BOCIUTaTeNnbHAs paboTa. MIHAMBUIyanbHBIE KOHCYIbTALUM HAIPAaBICHbl Ha MHAMBUAYATH3aLUI0 OOYdEeHUs
U YCTAQHOBIICHHIO BOCIIHTAaTEIbHOTO KOHTAKTa MEXIy IperoJaBaTeneM W OOyJaloMMCS WHBAIMAOM HIM OOyJarommMmcsl
OTpaHWIEHHBIMU BO3MOXHOCTSIMHU 3{0POBBSI.

ITpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHMAOB U JHI[ C OTPAaHMYECHHBIMHU BO3MOXHOCTSIMU
370pOBbSl 110 AWCLUIUIMHE OOECIEYMBACTCS BBHIMOIHEHHE CIEIYIONMX JOIOJHUTENBHBIX TPeOOBAaHMNH B 3aBUCUMOCTH OT
WHIVBHIYAIBHBIX 0COOCHHOCTEH, 00YIaIOmIXCs:

a) MHCTPYKOMS MO TIOPAAKY IPOBEACHUS IPOIEAYPHl OICHHUBAHUS MPENOCTAaBIsECTCI B AOCTYmHOH ¢opme (ycTHO, B
MHUCBMEHHOI (hopMme, B TMCbMEHHOM (opme mprudToM bpaiins, yCTHO ¢ HCIIOIb30BaHUEM YCIIYT CYpIONEPEBOAUNKA);

6) mocrynHas (opMa IperOCTaBICHNUS 33aJaHUN OLEGHOYHBIX CPEACTB (B IEYaTHOH (opMe, B NMEYaTHOH (HOpMe yBEIMUCHHBIM
mpudToM, B nedaTHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3aaHUS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3aJaHUs MPEIOCTABIIIOTCS C HCIOIb30BaHUEM CypONEPEBOIA);

B) mocTymHas (opMma IIPefOCTAaBICHUS OTBETOB HAa 3anaHMs (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MICBMEHHO mpuQTOM Bpaiins, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNBTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3J0pOBbsI MPEIyCMAaTPUBAETCA MHCIIOJIB30BAHUE TEXHUYECKHX CPEACTB, HEOOXOIUMBIX MM B CBS3M C UX HMHAUBHIYaJIbHBIMHU
0COOCHHOCTAMH. DTH CpelcTBa MOTYT OBITH IpenocraBieHb! Uenl Y Wil MOTYT MCIIOIB30BaThCS COOCTBEHHBIE TEXHUUECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH HWHBAIMAAM W JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IIPETOCTaBIISETCS
JONOTHUTENBHOE BpeMs AN MOATOTOBKM OTBETa HAa 3aJaHUs, NOpoLEeAypa OLEHHMBAaHMSA pe3YyIbTaTOB OOydeHHs 10
JUCLUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TaIoB.

ITpoBenenne mponenypsl OIEHWBAHHUS pPE3yIbTaTOB OOYYEHHWS WHBATUIOB M JIMI[ C OTPAaHWYECHHBIMH BO3MOXHOCTSIMHU
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auciumuinHel "O0630pHbIE JISKIUH'" 1T0 HAIIPaBJICHUIO TOroToBKY (crienuansHocTr) 02.03.01
"MareMaTnKa 1 KOMITBIOTEpHbIE HayKn'" HanpasieHHocTH (npodrtio) Tomonornieckne M aHATUTHIECKHE METO B
ucciienoBanusg maremaruyeckux mozaeneii ®I'bOY BO «Uenl V»

ctp. 14

310POBbA JOMMYCKACTCA C UCITIOJIB30BAHUEM NUCTAHIITMOHHBIX O6p330BaTeHBHHX TEXHOJIOTHH.
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02.03.01 MaremaTnKa ¥ KOMIIBIOTEPHbIC HAYKH, HANIPABJIEHHOCTH (PO uIIb)
Tomosiornueckne u aHAJIUTHYECKHE METO/IbI HCCJIE0BAHNS MaTeMaTHYeCKHX MoJieJIeid,
PILJL “O030pHbIe Jekuun”, 2023 rox Hadopa, ouHas popma o0yqyeHusl.

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos

V4eHBIM COBETOM MAaTE€MaTHYECKOTO (baKy'J'IBTCTa

[Ipotokon 3acenanus Ne 8 ot 13.04.2023

[Ipencenarens YueHoro coBera

MaTeMaTH4yecKoro (akysiabreTa COIJIaCOBaHO E.A. COponoBa

3acenanuem Kageapbl MATEMATHYECKOT0 AHAJIN3A

[Iporokon 3aceqanus Ne 9 ot 07.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO A.®. lllyknuna

ABTOp (COCTaBUTEIb) M.B. Ilnexanosa

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1



