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1 CTPYKTYPA JUCHUIIJIMHBI
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2 AHHOTAIIUA AMCHUITJINHBI

«AJITEBPA U TEOMETPUS»

H3mararoTcss OCHOBHBIC HACHU 1 MCTOAbI TCOPHUHU KOMIIJICKCHBIX YHUCCII, JIMHEH -
HOU aJIFe6pI)I Y1 QaHAJIUTUYCCKOM T COMCTPHH, a4 TAKIKC UX MHOT'OYHUCIICHHBIC ITPHUIIOKC-
HHs. B 4aCTHOCTH ONIUCHIBAIOTCS IMPUITOKCHUA JIMHEHHOM aHFe6pLI 1 aHAJTUTUYECKOM

IreOMCTPHH K UCCIICJOBAHUTIO (bYHKHI/Iﬁ HCCKOJIbKUX BCIICCTBCHHLIX IICPCMCHHDIX.

SUBJECT SUMMARY

«ALGEBRA AND GEOMETRY»

We describe main ideas and methods of complex numbers theory, linear algebra
and analytical geometry and as well as their numerous applications. In particular we
describe the applications of linear algebra and analytical geometry to investigation

of functions of multidimensional arguments.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenb JUCHUIINHBI:

-U3y4eHHE TEOPETUUECKUX OCHOB are0pbl 1 FTeOMETPUU, TEOPUHU PYHKIIUN HECKOIIb-
KMX BELIECTBEHHBIX IEPEMEHHBIX;

-IpUOOPETEHUE 3HAHUI OTBEYAIOLMX UM METOJIOB Pacuera;

-OCBOCHHE HABBIKOB PA3JIMYHBIX MPUIOKECHHUM TUHEHHON alreOphl U aHATUTUYECKOU
T€OMETPHH, B YACTHOCTH K UCCIIEOBAHMIO (DYHKITUI HECKOJIbKIX BEILIECTBEHHbIX Te-

PEMEHHBIX.

2. ®opMUpPOBAHUE YMEHUS MMOCTPOCHUS U MPUMEHEHUS MOJEJIEH, BO3HUKAIOIINUX B

HH)KeHepHOﬁ IMPAaKTUKE U ITPOBCACHUS PACUCTOB 110 TAKUM MOICIISIM.

3. 3HaHUE TEOPETUUECKUX OCHOB JIreOphl U TEOMETPUU, TEOPUHU (PYHKIIMI HECKOJIb-

KHX BCIICCTBCHHLIX IICPCMCHHBIX U 3HAHWA OTBCHAIOIUX UM MCTOAOB pacyucTa.

4. YMeHue CTpOUTh U MPUMEHSATh MOJIENIH, BOZHUKAIOIIUX B MHKEHEPHOU MMPAKTUKE

H IIPOBCACHUC PACUCTOB I10 JaHHBIM MOACIISAM.

5. OcBoeHHnEe HABBIKOB Pa3INYHBIX HpI/IJIO)KeHI/Iﬁ JIMHEHHOM anre6pLI H aHAJIUTHU4YC-
CKOM TeOMCTpHH, B HaCTHOCTH K MCCJIICIOBAHUIO (I)YHKL[I/Iﬁ HCCKOJIBKUX BCHICCTBCH-

HBIX IICPCMCHHBLIX.

3.2 Mecto nucuuniannabl B cTpykrype OITOII

JlucuuruinHa u3y4aeTcsi HA OCHOBE 3HAHUM, TOJTYYEHHBIX IPU OCBOCHUH IIKOJIBHON
MPOTPaMMBI.

u o0ecreurBaeT U3yuYeHUE MOCISAYIONTUX TUCIUIUINH:

1. «Teopust BepoATHOCTEHN U MaTeMaTU4eCKasi CTaTUCTUKA

2. «TeopeTn4ecKue OCHOBBI DJIEKTPOTEXHUKN»



3. «MaremaTHueCKU aHATIU3
4. «TeopeTnueckass MEXaHUKA

5. «Teopust aBTOMaTHYECKOTO YIIPABICHUS



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

OIIK-1 Crnocoben pemarb 3a1adud Npo(EeCCHOHATBHON NIeATeTbHOCTH Ha OCHOBE

MIPUMEHEHHUS €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX 3HaHUH, METO/IOB
MaTeMaTH4eCKOro aHaIn3a U MOJIEIHPOBAHUS

OIlIK-1.1 Braoeem mamemamuueckum annapamom 051 ONUCAHUSA, AHANU3A, Meope-
MUYECKo20 U IKCNEPUMEHMATILHO20 UCCLe008AHUS U MOOEIUPOBAHUsL pu-
3UYECKUX U XUMUHLECKUX CUCMeM, S8IeHUll U NPoYeccos, UCNONb308aHUS 8
00yyeHuU U NPoghecCUOHAILHOU OesimeNbHOCMU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 BBenenne 2 2
2 | Tema 1. KoMIuiekcHbIE YKClla, MHOTOWIEHBI M PAllMOHAIIb- 10 10 22
HBIC ApoOU
3 | Tema 2. Marpuipl, onpeneiauTeny, CUCTeMbl JuHEHHbIX | 10 10 22
YpaBHEHUI
4 | Tema 3. DneMeHTHI TUHEHHOMN anreOpbI 10 10 22
5 | Tema 4. [IpuioxkeHus TMHEHHON anredpsl 10 10 20
6 | Tema 5. CoOcTBeHHBIC YHCIia U COOCTBEHHBIE BEKTOPHI MaT- 8 10 20
pun. KBagparuunsie GopMsl
7 | Tema 6. [IuddepeHnuanpbHOe HCUUCTCHHE (PYHKIIMH MHO- 8 10 20
T'UX TIEPEMEHHBIX
8 | Tema 7. DxcTpeMyMbl (PyHKIMHA HECKOJIBKUX MTEPEMEHHBIX 8 8 20
9 | 3akmiouenue 2 2 2
Hroro, au 68 68 2 150
W3 HuxX a4 Ha KOHTPOJIb 0 0 0 70
OO6m1ast TpyI0EMKOCTh OCBOCHHSI, a4/3¢ 288/8
4.1.2 Copepxanue
Ne HaumeHoBaHue TeMbl Conep:xanue
n/n AUCUHUITHHBI
1 | Beenenue [IpenmeT aucuuIanHbl U ee 3aaauu. CTPyKTypa U coaep-
’KaHUE TUCIUILIMHBL, €€ CBA3b C APYTHMMHU AUCIUILTUHAMU
y4eOHOT0 IJIaHa M MECTO B IOJr0TOBKE OakanaBpa. OCHOB-
HbIE TEPMHHBI U ONIPEICTICHHUS.
2 | Tema 1. KommiekcHble 4yucia, | KomruiekcHble uMcna: omnpeaesieHue, airedpandeckas

MHOTOYWJICHbl M PallMOHAJIbHBIC
Ipoou

¢dopma 3anucu, reoMeTpudecKas UHTepIpeTalnus, Moay/Ib
U apryMEHT KOMIUIEKCHOTO YMCJIa, TPUTOHOMETpUYECKas
¢dopma 3anucu. ComnpspKeHHbIE YMCIIa U UX CBOMCTBA.
KomruiekcHast 3kcrioHeHTa U ee cBoicTBa. [IokasarenbHas
¢dopma 3amucu KOMIUIEKCHBIX uuncen. CBoicTBa MOmyIs
n aprymeHTta. MHoroudneHsl. J[eJIMMOCTh MHOTOYJICHOB.
Kopnu mHOrounena. Paznoxxenue Ha TUHEWHbIE MHOXKHUTE-
. MHOrouJIeHbl C BEHIECTBEHHBIMU KO3 PHUIMEHTaMH,
CBOMCTBAa KOpPHEH, pa3jOKECHHE Ha BEIIECTBEHHBIE MHO-
xutenu. PaunonanbHas apoOb. Pasznoxenue npobu B
CYMMY MPOCTEUIINX APOOEH.
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Ne HanMeHoBaHue TeMblI Conepxxanue
n/n AUCHHUILIHHBI
3 | Tema 2. Marpuupl, onpenenure- | Ilonsatue marpunpsl. Onepanuu Haja MaTpULIAMU, UX CBOM-

JIA, CUCTEMBI JIMHEUHBIX ypaBHE-
HUN

crBa. CHCTEMBI JMHEHHBIX aIre0pandecKux ypaBHEHUU.
MarpuyHas 3anuch JUHEHHOM cucteMbl. Meron [ayc-
ca-Kopmana. Onpenenurenb KBaJApaTHONM MaTpuIlbl, €ro
CBOMCTBA, METO/ABI BbIUUCIECHUA. Teopema U (POpMyIIbI
Kpamepa. OnHoponHble CUCTEMBI JIMHEHHBIX YPaBHEHUH.
Marpuunsle ypaBHeHus1. OOpaTHas MaTpula. YCIoBUs Cy-
LIECTBOBAHUS, BBIYUCIICHUE, IPUMEHEHHUS.

4 | Tema 3. Dnementbl JuHeiiHOU | JIuHeliHOoe BekTopHOE mpocTpaHcTBO. IIpocTpancTBa Rn
anreopsl u Cn. Jluneiinas 3aBUCHMOCTb BEKTOpPOB. basuc u koop-
IUHAThl BeKTOpoB. [IpeoOpa3oBaHue KOOpAMHAT BEKTOpa
pu u3MeHeHnn 6a3uca. CkansipHoe npousBeneHue. Hepa-
BeHCTBO Kommn-bynsakosckoro. Hopma Bekropos. Oproro-

HaJIbHOCTh BEKTOPOB. OpTOroHaNbHBINH O6a3uc.

5 | Tema 4. Ilpunoxenus nuHeiHol | JIuneiiHble BekTopHBIe npocTpaHcTBa R2 n R3. Ckansp-
anreOpbl HO€, BEKTOPHOE U CMEIIaHHOE NPOU3BEIEHUS BEKTOPOB B

R3. YpaBHeHus npsiMoil ¥ IIOCKOCTH.

6 | Tema 5. CobctBennble uncia U | COOCTBEHHbIE UMCIIa U BEKTOPbI KBaJpaTHON MaTpHILIbIL.
coOcTBeHHbIE BEKTOpbI MaTpull. | COOCTBEHHbIE YMCIIAa U BEKTOPHI CaMOCONPSHKEHHON Mat-
KBanparuunsie popMel punbl. KBangparuunsie (opmsbl, npuBeneHHEe K KaHOHH-

yeckoMmy Buay. Kpusbie BrOoporo mopsaka. IIpusenenue
YpaBHEHHS KPUBOW BTOPOIO MOpsiIKa K KaHOHHUYECKOMY
BUTY.

7 | Tema 6. Juddepennuansuoe uc- | PyHKIIMM MHOTHX IepeMeHHbIX. [Ipenen, HemnpepsiB-
yuciaeHne QpyHKIMA MHOTUX me- | HocTh. uddepenuupyemocts. YacTHbe TPOU3BOAHBIE.
PEMEHHBIX [Tpou3BoaHbIe (YHKIIMH MHOTHX NEPEMEHHBIX (MaTpHIa

SAxobu). opmyna Teinopa 1-ro nopsaka. YpaBHeHHE Ka-
carenbHOU miockocT. JduddepenumpyemMocTs cymneprno-
3unuu. HesaBHO 3a1annble GQyHKIMU U UX AUPPepeHupo-
Banue. [IpousBoaHas no HanpasneHuto. [ pagueHt.

8 | Tema 7. Dxcrpemymbl GyHKIui | [Ipon3BoaHble BRICIIMX MOPsIKOB. Bropas mpousBoaHas

HECKOJIBKUX IIEPEMEHHBIX ¢byHKIMM MHOTUX nepeMeHHbIX. Popmyna Teiinopa 2-ro
nopsiaka. JlokanpHble 3kcTpeMyMbl. HeoOxoaumele ycio-
BUA SKCTpeMyMa. JlocTaTouHbIE YCIOBUS AKCTPEMYyMA.
9 | 3akmoueHue [lepcnekTHBBI NPUMEHEHUSI METOIOB aJIreOphl IS pele-
HUS MareMaTHU4YeCKUX 3a1ad.
4.2 IlepeyeHb J1adOpPaTOPHBIX padoT
JlaGoparopHbie pabOTHI HE MPETYCMOTPEHBI.
4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos
1. JlekapToBa cuctema koopauHar. [loBTopeHue MKOJIBHOTO Marepy-
ana. 2
2. Ilonsapuas cucrema koopauHar. Kpussie B OJISIPHON CUCTEME KO-
OpJAMHAT. 4
3. HdeiictBus Han komruiekcHbIMU yncnamu (KY) B anrebpandeckoit
¢dopme. Monayins u apryment KY. 4
4. TpuroHomeTpuyeckas u dKcroHeHIanbHas popmbl KUY. 4
5. MHorouneHsl. PanimonansHbIie Ipo0u. 4
6. Matpuisl. Onieparii HaJi MaTpUIIaMHU. 4
7. Metop 'aycca-Kopnana. 3
8. Onpenenurenu. CBoiicTBa U BeIYKCIIeHUE. TeopeMbl U (HOPMYITBI
Kpamepa. OgHOpoaHBIE CHCTEMBI TUHEHHBIX ypaBHeHUI. PanT mar-
pHLBIL. 3
9. Marpuunsle ypaBHeHust. OOparHas marpuua. CriocoObl BeIUUCIe-
HUSL. 4
10. Bekrops! B Rn u Cn. JIuneliHas 3aBUCUMOCTb U JIMHEHHAs He3a-
BHCUMOCTb BEKTOPOB. Paznoxenue no 6asucy. 3
11. CkansipHoe npousBeaeHue u Hopma B Rn u Cn. OpToroHanbHbIi
¥ OPTOHOPMHUPOBAHHBIN 0a3uchl. Pa3noxxkeHue BeKTopa 1Mo opTroro-
HaJILHOMY OasmuCy. 4
12. IIpoctpanctBo R3. CkansipHOE U BEKTOPHOE MPOU3BEACHUS BEK-
topoB B R3. CmemanHoe npousseaeHue B R3. 4
13. AHanuTHuYecKasi FeOMETPHUS. 2
14. CYH u CB Martpuupsl. CH u CB camoconpsikeHHON (CUMMETpUY-
HOM BEIIECTBEHHOI ) MaTPHIIBI. 3
15. IIpeobpazoBanue Ga3uca. 3
16. ITpuBenenrie MaTpuLbl K THArOHAIBHOMY BH]LY. 2
17. IlpuBeneHune ypaBHEHHsI KpUBOH BTOPOTO MOPAJIKA K KAHOHUYE-
CKOMY BHULY. 2
18. OyHKIMM HECKONBKHUX IMEPEMEHHBIX. JINHMM M IOBEPXHOCTH
yYpOBHS (IIOBEPXHOCTH BTOPOTO MOPSIKA). 2
19. MuddepenuupoBanre GpyHKIMHU HECKOIBKUX EPEMEHHBIX, MaT-
putna SAxoowu. 2
20. IBaxas! nuddepennupyembie pynkuuu. Marpuna ['ecce. 2
21. Uccnenoanue @HII Ha sxkcTpemym. 3
22. I'papuent. [Ipon3BoHas Mo HaNpaBICHUIO. 2
23. KacarenpHas IUIOCKOCTb K NMOBEpXHOCTH. HesBHO 3amaHHBIC
(GYyHKITUH. 2
Uroro 68

4.4 KypcoBoe npoeKkTupoBaHue

KypcoBas pabota (IIpoeKT) HE TPeTyCMOTPEHBI.



4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

Tembl nHIMBUAYATBHBIX ToMaiHUX 3agaHuil (TP — TUoBBIX pacueToB):

TP-1.1 — «Pemenne cuctemM THHEHHBIX alreObpanueckux ypaBHeHU MeTogamu ['aycca-

JKopnmana u Kpamepay.

THUIIOBOM pacyeT COIEPKUT YETHIPE CUCTEMBbI JIMHEUHBIX ypaBHEeHUU. [lepBbie Tpu
CHUCTEMBI ClIeAyeT pemnTh MeTooM ["aycca-Kopnana. UeTBepTyro cucTeMy Haa0 pe-

HIUTh, NpuMeHsis popmyisl Kpamepa.

TP-1.4 — «CY u CB marpuusl. [IpuBenenne kpuBoil BTOPOro nopsiaka K KaHOHU4E-

CKOMY BUIY».

HeobOxonrMo HalTH COOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPBI MAaTpullbl A U

MIPUBECTH YPAaBHEHUE KPUBOM BTOPOTO MOPSIKA K KAHOHHYECKOMY BUJTY.

TP-2.5 — «Hccnenoanue OHII Ha 3xcTpeMyM».

4.7 JokJaan

Jloknax He TIpe1yCMOTPEH.

4.8 Keiic

Keic He mpegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMOCTOSITeJIbHOM pa-

00THI

N3ydeHne AUCUUILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHOM paboTOM CTy/IeH-

TOB C PCKOMCHIOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH U HWH-
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dbopMaliMOHHBIMU pecypcaMu cetu IHTepHeT.

[ImaHMpoBaHME BpEMEHU U1l N3YUECHUS JUCLHUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpelyCMaTpUBas IPH TOM PETYJIIPHOE IOBTOPEHUE MPONAECHHO-
ro marepuana. OOy4arommuMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSITEIbHOU pado-
ThbI, HEOOXOIUMO PETYIISPHO JTOTOIHATH CBEACHUSIMHU U3 JIUTEPATYPHBIX HCTOYHUKOB
MaTepHall, 3aKOHCIIEKTUPOBAaHHBIN Ha JIeKIUAX. [Ipr 3TOM Ha OCHOBE U3yUYEHHUs pe-
KOMEH/I0BAaHHOMU JIMTEPATYPHI 11€JIECO00Pa3HO COCTABUTh KOHCIEKT OCHOBHBIX MOJIO-
XKEHUN, TEPMUHOB U OIPEACIICHUIN, HEOOXOIUMBIX JJIsl OCBOEHUS Pa3/IeioB yUYEeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs
Y KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHue npeanoiaraeT 0coobM
00pa3oM OpraHu30BaHHOE B3aUMOJICHCTBHE MEXKTy MPETOAaBaTeNIeM U CTY/ICHTaMH,
IpY 3TOM MPEIOIAraeTcs, YTO KOHCYJIBTAHT 3HAET TOTOBOE PEIlIeHUE, KOTOpOe OH
MOXKET TIPENINCaTh KOHCYJIBTUPYEMOMY, U OH BIAJEEeT CIOCO0aMU JIEeATEIbHOCTH,

KOTOPBIC YKA3bIBAIOT IIYTh PCHICHHA HpO6J'I€MBI.

Texymas CPC IIpumepHas
TPYAOEMKOCTb, a4

Pabota ¢ IeKIIMOHHBIM MaTepuaoM, ¢ yueOHOH JuTeparypoit 22
Omnepesxaromias camocTosiTeNbHast paboTta (M3yueHHe HOBOTO Mare-

pHana 10 ero U3JI0KEHUs Ha 3aHATHAX) 32
CaMoCTOATENIBHOE U3YUEHHE Pa3/AEI0B TUCLUILINHEI 0
BrinonHnenne JoMantHUX 3a1aHUi, JOMAITHUX KOHTPOJIBHBIX paboT 11
[ToaroroBka kK mabopaTopHbIM paboTaM, K MPAKTHUYECKAM U CEMH-

HapCKHUM 3aHATUSM 23
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 27
Brinonnenue pacueTHo-rpapuueckux pador 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoit paboTsl 0
ITouck, usydyeHue u npe3eHTanust HHGOpMALUH 110 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAay4HBIX IMyONMKalUil 110 3aJaHHOI Teme 0
PaboTa Haa MEXIUCIUIUTMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 1O 3aJJaHHOH TeMe, BBITIOJIHEHHE PAacueTOB, COCTaB-

JICHHUE CXEeM U MOJIesIel, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3aueTy, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 35
HNTOI'O CPC 150
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 Byrpos, fAxoB CrenanoBuu. Breiciias maremaruka [Tekcr] : yueb. u1s akan. 299
OaxayiaBpuara JJis By30B 10 €CTECTBEHHOHAYY. HAPaBICHUSIM U CIIEIUaIbHO-
ctam : [B 3 1.]. -(bakanaBp. Akanemuueckuit kypc) (YMO BO pexkomenmyer).
T. 2 : DneMeHThI TMHEHHOW anreOphl U aHATUTHYeCKoU reomeTpun, 2017, -281
c.

2 Byrpos, SlkoB Ctenanosuy. Briciias matematuka [ Tekct] : yueO. ass By30B 110 200
€CTECTBEHHOHAYY. HAMpaBJICHUsM : [B 2-x KH.]. -(bakanaBp. AkanemMudeckuit
kypc). T. 1 : Iuddepennmansnoe u HHTErpaibHOE HUCUHUCICHUE : y4yeO. ams
akaj. O6akamaBpuara, Ku. 1, 2017. -254 c.

3 COopHUK 3a7a4 110 MaTeMaTHKe JyTst BTy30B [Tekcrt] : B 4 4. : [yue6. mocobue | 1701
st BTy30B] / Ilog pen. A.B. Edumona, A.C. [Tocnienora. Y. 1 / A.B. E¢umos,
A.®. Kapakynun, 1.b. Koxyxos u ap, 2003. -288 c.

4 Jluneiinas anreOpa [ DneKTpOHHBIN pecypc] : yueb. anektpoH. usn. / [A. JI. be- | Heorp.
nononbckuid, H. A. bonynos, A. JI. Mepkyinos, A. I1. Illernosa], 2012. -1 am.
ont. auck (CD-ROM)

5 Bbopesny, Enena 3enonoBHa. /luddepennnansuoe ucurcieHne GyHKIUNR MHO- | HEOTp.
T'MX BEUIECTBEHHBIX MEPEMEHHBIX [DIEKTPOHHBIA pecypc] : dJMEKTpOH. y4eo.
nocobue / E. 3. bopesuu, E. E. Xyxosa, C. U. YUenkak, 2013. -1 am1. ont. quck
(CD-ROM)

6 KommnekcHble ymnciia, MHOTOWIEHBl M pallMOHAJIbHBIE APOOU [DIEKTPOHHBINA | HEOorp.
pecypce] : yueb. snexrpon. m3a. / A. JI. benononbckuit [u ap.], 2013. -1 .
ont. nmuck (CD-ROM)

7 TunoBsle pacueTsl Mo Kypcy ~“AnreOpa u reoMeTpus’”’ [DIEKTPOHHBIN pecypc] | Heorp.
: aneKTpoH. yueO. m3a. / A. JI. benomonsckuii [ ap.], 2017. -1 1. onT. auck
(CD-ROM)

8 Kon6una, Cetnana AnatonbeBHa. JInneitHas anrebpa (JOMOTHUTENBHBIE Ta- | HEOoTp.

BbI) [DnekTpoHHsIi pecypce] : yueb. mocobue / C.A. Konbuna, C.1O. [Tuntorus,
20009. -1 a1. ont. auck (CD-ROM)

9 Marematnueckuil aHainu3 B IMpUMeEpax M 3ajadax [DIEKTPOHHBIA pecypc]| : | Heorp.
35eKTpoH. y4ueO. nmocodue / Cankr-IleTepOyprckuil rocy1apcTBEHHBIH 3JeK-
TpoTexHudeckuil ynusepcurer uM. B.1. Ynpanosa (Jlenuna) "JIDTU”. Y.2 /
A. JI. benononbckuit [u ap.], 2019. -1 an1. ont. auck (CD-ROM)

JlomonuuTenpHas IuTeparypa

1 Bonnapes, Anekcannp Cepreesuy. JIuneitHas anreOpa B mpuMepax u 3ajadax | HEOorp.
[Texcr] : Yueb. mocobue / A.C.bonmapes, H.M.Yepsunckas, 2002. -138 c.
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5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUILJIMHBI

Ne ni/nt JJIeKTPOHHBIN aapec

1 -Caiit  kadenpsl  Bbiciiedl  maremaTtuku  https:/etu.ru/ru/fakultety/ifio/sostav-
instituta/kafedra-vysshey-matematiki/sostav-kafedry

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=6064
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHnBaHus

Jlns mucnumuinHbl « Aredpa v reoMeTprs» HOpMOI MPOMEKYTOUHOM aTTecTa-

OUH ABJISICTCA DK3aMCH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KJIIOYEBbIE BOIPOCHI JUCIUILINHBL.

VY1oBIEeTBOPUTENHHO CryneHT B LelOM OBIaeNl KypcoM, HO HEKOTOPbIE pa3lieibl
OCBOEHBI Ha YPOBHE OMpEeaeIeHUN U POPMYIUPOBOK TEOPEM.

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAE€T 3aTPyAHECHUS. YMEET peniarhb 3a1a4u.

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

Jliis nomycka K 9K3aMeHy Heo0X0IMMo HaOpaTh He MeHee 16 6aioB, P ATOM

BCC KOHTPOJIBHLBIC pa6OTI>I M THUITIOBBIC PACYCTBI JOJI2KHbBI OBITH 3aYTEHEI.

6.2 OueHouyHbIe MATEPHUAJIBI JJIS IPOBEACHUS TEKYIEero KOHTPOJISA U NPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

IIpumepHbIe BONPOCHI K IK3AMEHY

Ne ni/m Onucanue
1 KommuiekcHsle uncia: onpeneneHue, CBOMCTBA CIIOKEHNS U YMHOKECHHUS.
2 KommuiekcHsle unciia: onpeneaeHue, CBOMCTBA CIIOKEHUS U YMHOKECHHUS.
3 AnrebOpanveckas popma KomIuiekcHOro yucia. ConpspkeHHOE KOMITJIEKCHOE YHCTIO.
4 Mozynb 1 apryMeHT KOMITIEKCHOTO unca. TpuroHomerpuueckas ppopma 3ammcu.
5 JlelicTBUS HaJl KOMIJIEKCHBIMU YHCJIaMU B TPUTOHOMETpUYECKOH (hopme.
6 OKkcnoHeHIMaabHas (hopma 3anucu KOMIUIEKCHOTO yucia. J{efcTBHs HaJl KOMITJIEKCHBIMU

YHCIIaMU B DKCIIOHEHIHAIBLHOU hopme.

7 MHorousneHsl. TeopeMbl 0 PaBEHCTBE U JACJICHUHA MHOTOYJIEHOB C OCTATKOM.

8 Teopema be3y.

9 Hynu muorounena. OcHoBHasi Teopema ajireopsbl.

10 PanmonaneHas 1poOb. Teopembl 0 pa3okeHUN HENPaBWIBHBIX U MPaBUIIbHBIX Palto-
HaJIbHBIX IpO0ei.

11 BemecTBenHble palnoHaNbHbIe APOOU U UX PaA3IOKEHHUE B CyMMY IPOCTEHIINX Belle-
CTBEHHBIX JIPOOEH.

12 Marpuuipl. JInHeliHbIe oniepanyuy HaJl MaTPULIAMH.

13 YMHOXKEHUE MaTpHIl.

14 TpancioHUpOBaHHUE U CONPSKEHUE MATPULL.

15 OO6parHas MarpuLa (orpeaesneHue, yClIoBUe CyIECTBOBAHHS, TEOPEMA O €AMHCTBEHHO-
CTH).

16 Omnpenenurens KBagpaTHON MaTpulbl. CBOMCTBA onpenennTenel (0QHO CBOMCTBO C J10-
Ka3aTeIbCTBOM).

17 Cucrembl TMHEWHBIX ypaBHEeHUH. [JonmycTiMble ipeoOpa3oBaHMsL.

18 Omnucanue anroputma meroaa ["aycca-Kopaana.

19 Teopema Kpamepa.

20 ®opmynsl Kpamepa.

21 JluneltHOe MPOCTPAHCTBO (OCHOBHBIC OMPEECIICHHS, TEOpEMa O SIUHCTBEHHOCTH HYJIe-
BOTO M IIPOTHBOIIOJIOXKHOTO JIEMEHTOB).

22 JInHeliHas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB. T€OpeMbI O JTMHEWUHON 3aBUCUMO-
CTH Y HE3aBUCUMOCTH.

23 Bbasuc. Teopema o paznokeHHUU BekTopa o O6asucy. OnpeneneHue NpocTpancTs Rn u
Cn.

24 Ckamsipoe npoussenenue B Rn u Cn. HepaBenctBo Komm-Bynskosckoro.
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25 Hopma B Rn u C'n. OpTOrOHaJIBHBIN M OPTOHOPMHUPOBAHHBIN 0a3uchl. PaznokeHue Bek-
TOpa 10 OPTOrOHAJILHOMY Oa3Hucy.

26 CkansipHO€, BEKTOPHOE U CMEIIaHHOE MPOU3BEJCHNE BEKTOPOB B [R3 (ompeneneHus u
CBOICTBA).

27 Paznuunble BUAbl ypaBHEHUS IUNIOCKOCTU B R3.

28 Paznuunble Buabl ypaBHeHUs npsimMoil B R 3.

29 CoOcTBeHHbIE Unclia 1 COOCTBEHHbIE BEKTOPBI MATPHULIBI (OTIpeieIeHUe U CII0C00 HaX0XK-
JICHHUS).

30 CaMoconpsiKEHHbIE MAaTPUILIBI (OIPEAEIEHUE, TEOPEMBI O COOCTBEHHBIX YMCIIaX U CO0-
CTBEHHBIX BEKTOpax).

31 [Ipenen, HenpepbIBHOCTH U JU(GepeHInpYeMOCTh QYHKIMH HECKOIBKUX MEPEMEHHBIX
(0cHOBHBIE OnpesieNIeHHs], TeopeMa O HeNpepbIBHOCTH U depeHrpyeMoit pyHKIUN).

32 Yacrtasle mpou3BonHbie. HeoOXxomuMeble 1 JocTaTouHbIe yeaoBus qudGepeHnpyeMoCTH.
Martpuia Axo0Owu.

33 JBaxnel nuddepenmpyemocts pynkiuii u3 Rn B R. Marpuma I'ecce. ®opmyna Teit-
J0pa 2-ro nopsjxa.

34 OkcTpeMyM (YHKIUH HECKOIBKHX MepeMeHHbIX. HeoOxonumoe ycinoBue skcTpeMyMa.

35 JlocTaroyHoe ycioBHe SKCTpeMyMa (PyHKIIMU IBYX MEPEMEHHBIX.

36 IIpousBonHas o HanpasiIeHUIO. [ pagueHT.

dopma OusteTa

MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu

OI'AOY BO «Cankr-IletepOyprckuil rocyaapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsaunosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUIET Ne 1

Juciuiuinaa Anreopa u reomerpust DOA
1. Teopema besy.

2. DKcTpeMyM (PYHKIIMHM HECKOJIbKUX TMepeMeHHbIXx. HeoOxoanmoe ycrmoBue

AKCTpPEMYMaA.

3. 3amaya.
YTBEPX/IAIO

3aBenyromuii kadeapoi H.A. bonyHos
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Oo0Opa3ubl 3a1a4 (3a1aHUi1) 1J KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT

TIpumepHbIii BapHaHT KOHTpPOsILHOI paGoThl Nel

I.zy = =2 + 3i,z, = 1 — 4i. Haiinure 3HaucHue BbIpaXKEHHSA
2 _
——2ZZ;.
Zy e

3anuuuTe oTBeT B anrebpanyeckoil hopme.

2. Jlanni uncna z; u z,. llepesenute z; B TPHTOHOMETpUHECKYIO (popMy 1 HaitauTte (z;.2,)'0.
YKaXKHTe MOJIYlb M [IABHOE 3HAYEHHME APIYMEHTA MOMYUHBLLIErOCs YHCJIa.

: 7S (4
zl=3+3z,zz=4(c03g+1-sm§).

3. M306pazute Ha KOMIIEKCHOH MIOCKOCTH MHOKECTBO TOYEK, 3aJJaHHBIX COOTHOILIEHHEM

3
4

4. Haiiaute Bce KOPHH MHOTOYJIEHA

<arg(z+1+1i)<m.

P(z) =z*+3z2 — 6z + 10,

CCJIM U3BECTHO, 9TO Z1 = 1 — [, - OIUH U3 €ro KopHei. Pa3iokuTe MHOTOUIEH HA MHOKHTEIH ¢
BELIECCTBEHHBIMHU KO3 (rIeHTaMu.

Il pumepHbIii BAPHAHT KOHTPOILHOH paboThl No2

2 —4 3
1 =2 4

3 =1 5

1. Haligure oOpartHyio MaTpuiLy

2. Haitante ckanspHoe npousseieHne (X, ) H HOPMbI BEKTOPOB X, V.

> 2—-i o — i
B3 5=
1+ i
3. lokaxuTe, uTo BeKTOpbI d, b, ¢ 00pasytoT oproroHansHelii 6asic B R3. Haiinure BTopyio

KOOPIIMHATY pa3JioxkeHust BeKTopa d Mo 3ToMy Gasncy.

21. N 37 . 7
a=|-2|,b=|2|,é=|0|,d=]|-3]|
2 1 -3 =1
4. Hanmmmre ypasnenue npamoii, mpoxonsiuei yepes Touky M (—2, —3, 2) neprenanKkyaspHo
MJIOCKOCTH
—2x+2y-z+3=0.

5. Haliaute eAMHMYHEI BEKTOP, MeprieHAMKYISpHLIH miockocTH (ABC), ecin A(2,1,7),

B(-3,7.1), C(1,-4,2).
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Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHaIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIMETEHIIMU (MHAMKATOpAa KOMIIETCHIIMN) Pa3MEIleH B 3aKPBITOM

YaCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Tema 1. KoMmiekcHble 4Kciia, MHOTOUYJIEHBl U pallMOHAJIbHBIC

2 Ipoou

3

4 KontponbHas pabora

5 Tema 2. Matpulipl, ONIpeeanTeNd, CUCTEMbI JIMHEHHBIX ypaB-

6 HCHHH U3/ UAPT3 / NP3

7 Tema 3. DneMeHThI TMHENHON areOpsl

8 KontponpHas pabora

9 Tema 4. [TpunoxxeHust THHEWHOW anreOpbI

10

11 KontponbHas padora

12 Tema 5. CoOCTBEHHBIC YMCIIa U COOCTBEHHBIC BEKTOPHI MATPHIL.

13 KBanparuaneie popmer UA3/UAPT3 / NP3

15 Tema 7. DkcTpeMyMmbl QyHKIIMA HECKOIBKUX TIEPEMEHHBIX

16 UA3/UAPT3 / NP3
6.4 MeToauka TeKylero KOHTPOJIs

MeToanka OleHUBAHUSA KOHTPOJIbHBIX PadoT

Kaxxnoe 3amanne KOHTPOIbHON pabOTHI OLICHUBAETCs B 2 Oasla.

2 Oajuta — 3a7ia4ya peuieHa BepHo;

1 Ganmn — 3agaya pelieHa ¢ OUMOKaMH B BBIYMCIICHUSIX WK PEIIeHa YaCTUUYHO

(BEpHO BBITIOJIHEHBI HECKOJIBKO IEUCTBUMN aIropUTMa);

0 GayoB — 3a7a4a HE PEIIeHa WK JOIMYIICHBI CYIIECTBEHHbIE OMIMOKH, MTOKa-

3aBIIUC, YTO CTYACHT HC O6JIEII[3€T 00s13aTeIbHBIMU YMCHUAMU I10 I[&HHOﬁ TEMC.

MaxkcumanbsHas orienka 3a KP Nel «KoMIniekcHbIe ynciia U MHOTOWIEHBD - 8

0ayJ10B. 3a4eT 10 KOHTPOJIBHOM pad0Te CTaBUTCSI, €CIM HaOpaHo He MeHee 4 0aJ1JI0B.

MakcumanbHas orieHka 3a KP Ne2 «JIuneitHas anrebpa v aHaIUTHYECKas T€0-

Metpusi» — 10 6a/u10B. 3a4eT 10 KOHTPOJIBLHOM paboTe CTaBUTCA, €CIIM HAaOpaHO HE

MeHee S 0aJ110B.

MeToauka oleHMBaAHUS TUIIOBBIX pacucToB
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TP 1.1 Pemenne cucreM JIMHENHBIX YPaBHEHUM

TUNIOBOM pacyeT CONEPKUT YEThIPE CUCTEMBI TMHEUHBIX ypaBHeHUU. [IepBbie
TPHU CUCTEMBI clienyeT pemnTh Metogom | aycca-Kopnana. Kaxnas u3 HUX OLEeHU-

BaeTcs B 2 Oasa:
2 Gata — cucTema pelieHa MnpaBuiIbHO;

1 6amn — anroputm ["aycca-Kopmana mpuMeHEH BEPHO, HO IOMYIIEHbBI OITUOKHU

IIPU OTBICKAHWM PELICHUS CUCTEMBI;
0 6ayIoB — B OCTaNBHBIX CIyYasX.

YeTBepTyto cUCTEMY HaJ0 pelIuTh, pumeHss hopmyibl Kpamepa. ITo 3aaa-

HHE OlLlEHUBaeTCs B 3 Oaa:
3 Oajia — cucTema pelieHa MpaBUIbHO;

2 Gamnia — onpeaenuTenu 4-x MaTpULl HaliICHbI MTPABUIIHLHO U MPABUIILHO MPU-

mensitores popmynsl Kpamepa;
1 6amn — onpenenuTeny 3-X MaTPHUIl HAMICHBI MPABUIIBHO.
0 0aJJIOB — B OCTaJIBLHBIX CITy4asiX.

Haubomnbias Bo3mokHas olieHKa — 9 0as/10B. 3a4et 1o paboTe CTaBUTCS, €CITU

HaOpaHO HEe MeHee 5 0aJLJI0B.

TP 1.4 CobcTBeHHBIE YnCa U COOCTBEHHBIE BEKTOPHI MaTpuil. [IpuBenenue

YPaBHEHHSI KPUBOW BTOPOTO NMOPAJAKA K KAHOHUYECKOMY BUIY.

1. HeoO6xoammo HailTh COOCTBEHHBIE YMCIa U COOCTBEHHBIE BEKTOPHI MaTpu-
bl A. 2. [IpuBecTn ypaBHEHHE KPUBOUW BTOPOIO MOPANKAa K KAHOHUYECKOMY BUIY U

MOCTPOUTH TpaduK. BeITTONHEHHE KaXI0W YaCTH 3a/IaHMsI OIICHUBAETCA B 2 Oaia:
2 Oanma — 3aJaHUE BBITIOJHEHO TOJHOCTHIO;

1 Gania— coOCTBEHHbIE YUCIa HallICHBI PABUIIBHO, OIUH COOCTBEHHBIN BEKTOP
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onpe/eieH HEMPaBUIIbHO;
0 0anIoB — B OCTAJIBHBIX CIIyYasiX.

MaxkcumanbHas orieHka 4 6asa. 3aueT 1o paboTe CTaBUTCA, €CJIM HAaOpaHO He

MeHee 2 0aJ10B.
TP 2.5 DxcTpeMyMbl QYHKITUN IBYX TIEPEMECHHBIX.
TunoBo# pacyeT olleHUBaeTcs B 2 0aJLa:
2 Oanna — 3aJaHUE BBIIIOJHEHO MOJHOCTHIO;

1 6ann — crauoHapHbIE TOYKU HallICHbI PABUIILHO, AOIYIIEHbI OIIHOKH MIPU

MCCIIeIOBAaHUM (PYHKIIUU HA SKCTPEMYM B OJTHOM CTAITMOHAPHON TOUKE;
0 0amIoB — B OCTAJIBHBIX CIIyYasiX.

3ayer 10 pa60Te CTaBUTCs, CCIIN Ha6paH0 He MeHee 1 0aJsia.

MaxkcuMmanbHasi OlleHKa 3a MPaKTHYECKYyl0 paboTy B TedeHue cemecTpa — 33

oaJa.

Jliig momycka K hK3aMeHy Heo0xonuMo HaOpath He MeHee 17 6aJ10B, Ipu 3TOM

BCC KOHTPOJIbHBIC pa6OTI)I H TUIIOBBIC PACYCThI JOJIKHBI OBITH 3a4TCHEI.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MapKepHasT WIX MeJoBas
JI0CKa

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmuecTtBo 1ocagodHBIX
MECT — B COOTBETCTBHU C
KOHTHHTEHTOM,  pabouee
MECTO npernoaaBare’s,
MapKepHas WU MeJloBas
JIoCKa

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 18.05.2022 | AxktyanbHo. | 18.05.2022 npotokon Ne3

OnoOpe- 3aceqanua YMK HOUO

HO YMK

NDdUO. Uz-

MEHEHUN HE

TpeOyercs.
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