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1. HAUMEHOBAHME U IIEJIb OCBOEHUSA JUCIIUIIVINHBI

VYyeOnass mucruruinHa «Marematudeckas Jormka U JluHeiliHas anreOpa» u3ydaercs
00yuaroIuMuUcs, OCBauBaIOIIMMU 00pa30BaTeNbHyI0 porpammy «byxrantepckuil yuer, aHanus3 u ayauT"
[0 HAMPAaBJICHUIO MOATOTOBKU "DKOHOMHKA» B COOTBETCTBUU C DenepalibHbIM TOCYIapCTBEHHBIM
o0pa3zoBaTelbHBIM CTaHAAPTOM BBICIIETO OOpa3oBaHMsI MO HampasieHuto moarotoBku 38.03.01
DKOHOMUKA, KBaJTH(pHUKAIKA (CTETIeHb) OaKaiaBp, yTBEPKIEHHOTO MPUKAa30M MUHUCTEPCTBA 00pa30BaHHS
u Hayku Poccuiickoit deneparuu ot 12 Hos6ps 2015 roma Ne 1327 (©I'OC BO 3+).

[lenpto Kypca SBISETCS pa3BUTUE Yy CTYACHTOB HABBIKOB MAaTEMAaTUYECKOTO MBIIICHHUS,
CIOCOOHOCTEH K CaMOCTOSITEIIbBHOW TBOPYECKOM padore.

3agauamMu Kypca SIBISIFOTCS: OCBOCHHE CTYJCHTaMU 0a30BbIX 3HAHUI B 00JIACTH aireOpbl MaTPHIL,
MpHOOpETeHNE TEOPETHUECKUX 3HAHUI B 00JIacTH aireOpbl; OCBOCHHME MAaTeMaTHYecKOro ammnapara u
npuoOpeTeHNe HaBbIKOB B PELICHUH 337a4 ajareOpsl.

N3yueHue yueOHON AMCUMILTUHBI HAIIPABIECHO HA MOJATOTOBKY 00YYAIOIIUXCS K OCYIIECTBICHUIO
TPYIOBOW JAEATEIBHOCTH OIpEACICHHON mpodeccuoHanbibiM crangapToM Ne 309  «byxranrepy,
YTBEP)KJICHHBIM MPHUKa30oM MUHHCTEPCTBA TPy/Aa M COIUaNbHOU 3anmuThl PO ot 22 nmekabps 2014 r. N
1061H.

2. MECTO JJUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
INPOI'PAMMBI

VYyeOHast nmuctumiInHa MaTeMaTHuecKasi JIOTUKA U JTMHEHHas anredpa OTHOCHUTCS K 00s3aTebHOM
YacTH M U3ydaeTcs Ha 2 Kypce.

2.1. TpeGoBaHus K peBAPUTENBLHOMN MOATOTOBKE 00YYarOIIErocs:

[lepedeHpb TUCHMITIMH, YCBOEHUE KOTOPHIX HEOOXOIMMO Ul M3ydeHus Kypca «MaTtemaTudeckast
noruka u Jluneitnas anre6pa» : "Meroab! HayuHoro uccnenoBanus”, "MapopmaTuka", "MaremaTnueckuii
aHaim3".

[TapamnensHo ¢ JUCHUIUIMHON u3ydarorca: «®uHAHCOBass TPaMOTHOCTh U YIIpaBIIEHUE
¢buHaHCAMMY,

"JKOHOMUKA OpraHU3aluy (IpeAnpUsaTH)".

2.2. lucuuruivHel (MOIYJ M) U IPAKTUKHU, JJIS1 KOTOPBIX OCBOCHHME JAHHOM JTUCIMIUIMHBI (MOJTYJIs)
HEO0OXOMMO KakK MPEeIIeCTBYIOIICE:

N3yuenne xypca «MaTtemaTuueckas joruka u JIuneiHas anre6pa» He0OXOIUMO JUIsl OCBOCHHUS
IpYTUX MaTeMaTHYeCKUX AUCUMIUINH: «Teopus BEpOSTHOCTEH M MaTeMaThyecKass CTaTUCTHKa,
"Cratuctuka", "MHpopMamoHHbIe CUCTEMBI B 9KOHOMHUKE".

Pa3Butne y oOydarommxcsi HaBBIKOB KOMaHAHOM padOThI, MEXINYHOCTHOM KOMMYHHKAIIUH,
IPUHATHUS PELICHUH, TUJEPCKUX KaueCcTB 00ECIeUBAETCsl YTEHUEM JIEKIIUI, IPOBEIEHUEM CEMUHAPCKUX
3aHATUH B (hopMe ompoca U pelieHus 3a/1a4, CoJlep KaHue KOTOPhIX pa3pab0TaHO Ha OCHOBE PE3yJbTaTOB
HAyYHBIX HCCIICIOBAaHHM, MPOBOJUMBIX YHHUBEPCHUTETOM, B TOM YHCJIE€ C YYETOM PErHOHAJIbHBIX
0COOEHHOCTEN MpodeccuoHaNbHON 1eATeIbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTesnei.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIUIIJIMHE, COOTHECEHHBIE C
IJIAHUPYEMBIMU PE3YJIbTATAMM OCBOEHUSI OBPA3OBATEJILHOM ITPOT'PAMMBI

B pesynbrare ocBoeHMs AMCUMILIMHBI OOyYaromuiicss mo mporpamme OakanaBpuaTa JOJKEH
OBJIAJIETh:

- Cnocoben ocyuwecmenamos NOUCK, KpUMUYECKUI AHAIU3 U CUHME3 UHpopmayuu, npumeHams
CUCMEMHDBLIL ROOX00 013 peuienus nocmaeiennvlx 3aoau (YK-1)

Ilnanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILIMHE

dopmupyemas Kox pesynerara
PMHPY [Tnanupyembie pe3ybTaThl 00yICHUS A pesy.
KOMIIETEHIINS oOy4eHus

CnocodeHn 3HaTh:




OCHOBHBIE JIOTUYECKHUE OTNIEPAllMUA U METOIbl YIPOILICHUS YVK-1-31
JIOTUYECKUX BBIPAKCHUMN

Hcuncnenune BeickaspiBanuil. [Ipenukarsl. YK-1-32
0a30BbIC TIOHATHS JIMHCHHOU alnreOpbl YVK-1-33
METO/bI PEIICHHS CUCTEM JIMHEHHBIX alre0pandecKux YK-1-34
ypaBHEHUH

TEPMUHOJIOTMIO U OCHOBHBIE ITOHATUS U METOMBI, VYK-1-35
HCIIOIb3YyEMBIC B IMHEHHOU anreope

MIPUHLIMIIBI IPOBEACHUS TEOPETUUECKOIO UCCIIE0OBAHUS YK-1-36
npoOJieM JTMHEHHOM anreOphl

YMmerb:

CTPOUTH CJIOKHBIE JIOTHYECKUE BBIPAKECHUS YK-1-V1
pazOupaThes B JIOTHUECKUX CXEMax YVK-1-V2
peuaTh 3aJa4y BIYUCIUTEIBHOIO U TEOPETUYECKOTO YK-1-¥3

OCYIMECTBJISITE MOUCK, |y anaxTepa B 061aCTH JTUHEHHOI anre6phl

KPUTHYECKH aHAIH3

JIOTUYECKH KOPPEKTHO MPUMEHATh MaTeMaruueckue metosl |YK-1-Y4
M CUHTe3 HHopmanuu,

IIpY pELICHUH 3a1a4

NPUMEHSATH
CHCTeMHBII moaxox  |CTPOMTH KOPPEKTHO 0OOCHOBAHHBIC MATEMATHICCKHUE YK-1-V¥5
JUIS1 peLeH st MOJIETIH IPO(PECCHOHAIBHBIX 3a/1a4
NMOCTABJIEHHBIX 32124 |[IPUMEHATh MaTEMaTHYECKUE METOBI ITpH pemieHnu 3agad  (YK-1-Y6
(YK-1) JTMHEHHOHU anreOpbl U Bepu(pUImpoBaTh MOJTy4YeHHbIE
pE3yJIbTaThI
Baajgern:
METOJIaMU IIOCTPOECHUS U YIIPOLLEHUS JTOTHUECKUX VYK-1-B1
BBIPaKCHUIN
MeTtonamu noctpoeHust QyHKIIMOHATIBHBIX CXEM. YK-1-B2
HAaBbIKaMU PELICHMS TUIIOBBIX 3a]a4, UCIIOJIb3YsI METOBI YK-1-B3

JUHENHON anreOpsl

OCHOBHBIMH MeTOJIaMU (POPMYIHPOBAHUS PAKTUYECKUX YK-1-B4
3a/1a4 B TePMHUHAX JIUHEHHON anreOpsbl

HAaBBIKAMH IPAKTUYECKOTO UCITOJIb30BAHNUS YK-1-B5
MaTeMaTHYeCKOro anmnapaTa JMHEHHON anreOpbl UIs
pelIeHrs KOHKPETHBIX 3a/1a4

HaBBIKAMU MHTEPIPETALUH ITOJYUYEHHBIX PE3YyIbTaTOB YK-1-B6
MIOCTPOECHMSI MAaTEMaTHUYECKUX MoJIeeH

4. OBBEM JUCIUAIIVIMHBI B 3BAYETHBIX EJJIMHUIIAX C YKAZAHUEM
KOJNYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUAIOIIUXCSH C MPENOJABATEJEM (IIO BUJIAM YUEBHBIX 3AHATHI)
N HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCH

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4ueTHBIX eauHuIbl (108 gaca).

O6mas B ToMm unciie koHTaKTHas paboTa
TPYAOEMKOCTb C TpernoiaBaTeneM Kontpo| Cam Dopma
Ne | Cemectp o pabota TIPOMEKYTOYHO
B3.e. | Buacax | Bcero | JI | Cem | KoP | 3 1 aTTecTain

1 3 3 108 26 12| 12 1,7 {03 82 3auer




Pacnpenesienue yueOHOro BpeMeHH 110 TeMaM M BHAaM Y4eOHBbIX 3aHATHI
04YHO-3204HasA (popMa 00ydeHUs

KonrakrHas pabora ¢
HanmenoBanue Beero NperoaBateseM Cam. dopmupyembie
Ne pa3zesnos, TeM pe3ybTaThl

€OHBIX 3aHATHI Hacos pad. 00yueHus
ya Beero | JI Cem | KoP | 3 i

TCOPETI/IKO-MHO)KCCTBSHHHC TIIOHATHUA

Teoperuxo-
1. |MHO>XXeCTBEHHbIE 12 2 1 1 10
MTOHATHSA

BrickaspiBanus. Vcuncnenve BeickaspiBanwii. Bynesa anreOpa. [IpuMeHeHne nCYUCTISHNS BEICKA3bIBAaHHM.

Teonug onenukaT

Bricka3biBanus.
Hcuucnenue
Bricka3pIBaHUH.
Bynesa anreOpa.
IIpumenenwne
HCYHUCIICHHS
BBICKA3bIBAHUM.
Teopus nperuKaToB

14 4 2 | 2 10

Marpuusl. Onpeaenutenu. O6paTHas MaTpuLa.

Marpuusl.
3. |Onpenenurenn. 14 4 2 2 10
OO0parHas MaTpuna.

CHuCTeMbl TMHEHHBIX anreOpanyecKux ypaBHEHHNA. METObI pelieHHs CUCTEM JIMHEHHBIX alnreOpanvecKux

/NARLIALITAIL

Cucrtemsl JIMHEHHBIX

anreOpanvaecKux
ypaBHeHUH. MeTtoabl
4. |pemreHus cucrem| 15 4 2 2 11
JIMHEHWHBIX
anreOpanvaecKux
ypaBHEHHUH

I'eomerpuyeckue BeKTOpbl. BBeeHHE B TEOPHIO JIMHEHHBIX MPOCTPAaHCTB. BekTopHas anredpa.

I‘({W\/I JOKCHEIC OUCTIA

T'eomerpuueckue
BEKTOpHl. BBenenue B
TEOPHIO0 JIMHENHBIX
MIPOCTPAHCTB.
Bekropras ~ anrepa.
KommnnekcHsie uncna.

14 4 2 2 10

DJIeMEHTBI O6H.[6171 aJ'IF66pI:I. MHorousIeHbI Haj MMPOU3BOJIBHBIM ITOJIEM. JIunelinoe MMPOCTPAaHCTBO HAL

INOURROTEHLEIN TTQTTON

DJIeMEHTHI obieit
anreOpbl. MHOTOUJICHBI
HaJ MPOM3BOJIBHBIM
TTOJIEM. JIuneiinoe
MPOCTPAHCTBO HaJ
l'[pOI/I3BOJ'lLHBIM I10JICM

12 2 1 1 10

Anrebpandeckue JIMHAH U IOBEPXHOCTH MEPBOTo Mopsaka. Anredpanyeckre JMHIM BTOPOTO MOPsIIKa Ha

nocxocTu TlorenynocT BTO INaMEraTalnin’e

Anrebpanueckue
JMHUHM Y TIOBEPXHOCTH
HIEPBOTO HOpSIKa.
Anrebpanyeckue
JMHUH BTOPOTO
MOPSJIKA Ha TIOCKOCTH.
[ToBepxHOCTH BTOpPOTO
HOPSIKA.

14 2 1 1 12




EBKIMIOBB M yHUTapHBIC IpocTpaHCcTBa. JInHeliHble onepaTopbl. KBagpaTuunbie GpopMbl

EBkiumoBb1 u
YHHUTapHBIE

8. |mpocTpancTsa. 10 2 1 1 8
JIuneiinble omepaTophI.
KBanpaTuunbie GopMbI

[Tpomexyrounas arrectanus (3a4er)

IIpomexyrounas

3 2 1,7 10,3 1
aTTecTanus (3a4er)

5. COAEP) KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM)

Tema 1. TeopeTuKo-MHOKEeCTBEHHbIE TIOHSITHSI .
MHoxecTBa. ODKBUBAJICHTHOCTb. buHapHOoe oTHomeHHe. OTHOIIEHHE HSKBUBAJICHTHOCTH.
Otobpaxenusi. Ompenenenue, npocreiimme cBolcTBa. [IpomsBenenune ortobOpaxenuid. OOpatHOE
otobpaxenue. [lepectaHOBKH (I10JICTAHOBKH) N-T'O MOPSI/IKA.

Tema 2. BoickazbiBanusi. Ucunciienue BoickasbiBanuii. byseBa anreopa. [lpumenenne
HCYHUCJIeHUs BbICKa3biBaHuil. Teopus npeaukaros .
1. Onpenenenne BeickazbiBanusi. OCHOBHBIC JIOTUYECKUE ONIEPAIIMU HaJl BHICKA3bIBAHUSIMH.
2. 3akoHbl morjonieHusa. 3akoHbl Je¢ MopraHa. 3aKOH HCKIIOUYEHHOTO TpPEThEro. 3aKoH
CHJIJIOrU3Ma
3. bynea anreopa. [IpuMeHeHre MCUUCIICHUS BhICKAa3bIBaHMM. Teopus IpeIrMKaToB

Tewma 3. Marpuusl. Onpeaenurenu. O0paTHas MaTpuua. .

[TonsitTue matpunel. Marpunsl cnenuanbHoro Buaa. Onepauuu Hajg MarpunaMmu. JIuHeiHble
ornepanuy. YMHOXXEHUE MaTpHll. TpaHCIIOHHMpPOBaHHE MAaTPUIbl. OJIEMEHTapHblEe MPeoOpa3oBaHUS
Mmatpull. [IpuBenenue marpuubl k cryneHuyatoil ¢opme. [IpuBeneHue k TpaneuueBUAHON Qopme.
[IpuBenenue k TpeyroiabHou popme. MaTpuilpl 31eMEHTapHBIX TPpeoOpa3oBaHMM.

Ilepecranosku. Ilonsatue onpenenurens. [loctpoenue onpenenurens n-ro nopsaka. [pocreiimue
cBOicTBa ompenenuTens. MuHopbl U anredpandeckue aomnoyHeHus. Teopema Jlamnaca. Onpenenurenu
BTOPOT'O U TPETHETO MOPAAKOB.

VYcnosue obpatumoctu. Ilonsitue HeBbIpOkIEHHON MaTpuilbl. [loHsTHE 00paTHOM MAaTPHUIBI.
CaoiicTBa 0OpaTHOI MaTpulbl. Beruncnenue oopatHoit MaTpuisl. [IpuBenenne k AuaroHanbHol Gopme.
LU-pa3noxeHne MaTpuubl.

Tema 4. CucreMbl JTUHeHHBIX ajredpandecKux ypapHeHuii. MeToabl pelieHusi cucTeM
JIMHEHHBIX aJIre0panyecKuX ypaBHeHHUI .

1. Cucrembl IUHEHHBIX anreOpaMvyecKkux ypaBHEHHUH: COBMECTHbIE, HECOBMECTHBIE,
ONpE/CIICHHBIE, HEONPENCIICHHbIE, OIHOPOJHbIC, HEOAHOPOIHbIe. PaHr wMarpunbl. Merton ['aycca
BbIUMCIIEHUS paHra martpuubl. Teopema Kponekepa-Kanemnu. ®@yHnameHTanbHas cUCTEMA PELICHUM.
CBs3b MEXly pEIIEHUSAMH OJHOPOJHOW U HEOJHOPOJAHON CHCTEMAaMH YPABHEHUM.

2. Pemenue cucteM JIMHENHBIX YpaBHEHUM C KBaJpaTHON HEBBIPOKICHHOW MaTpULIEH: IIPABUIIO
Kpamepa, meTo o6paTHoii Mmarpusl. Merton I'aycca uccienoBanus 1 peleHns CUCTEM YPaBHEHHUN.

Tema 5. I'eomeTpuyeckue BeKTOpPbI. BBeeHne B TeOpHIO TMHEHHBIX IPOCTPAHCTB.
BekTopHnas anredpa. KommiexkcHble uncia. .

HamnpaBnennsie otpe3ku. CBOOOIHBIN BeKTOp. JIMHEHHBIE onepaniuy Haj BeKTopamu. BekTops! Ha
IIPSIMOM, Ha IJIOCKOCTU U B IIPOCTPAHCTBE.

BemectBeHHoe JnMHEITHOE NpocTpaHCTBO. [IOHATHS JMHEWMHON 3aBUCUMOCTH W JIMHEWHOU
HE3aBUCUMOCTHU. ['€OMETpUYECKUN CMBIC JIMHEHHOM 3aBUCUMOCTH. ba3uc v pasMepHOCTb JIMHEWHOIO
npoctpancTBa. KoopauHatse! BekTopa. [lepexon k apyromy 6as3ucy.

Koopaunats! BekTopa. AdpuHHas cucrema KoopauHar. JlegeHue oTpe3Kka B JaHHOM OTHOLICHHU.
[IpssmoyronbHbele KoOpAuHaTHL. [Ipoekumm BekTOopa W KoopaumHatbl. CKalApHOE NPOU3BEACHUE.

RarrnAnrtrna



U cMmemanHoe npousBeneHus. [IpeodbpazoBanue koopaunar. OproronansHas marpuna. [IpeodpasoBanue
MPSIMOYTOJIPHOM JIEKapTOBOM CHUCTEMBl KOOPJAMHAT Ha TUIOCKOCTH M B TpocTpaHcTBe. [lomspHble
KOOPJAMHATHI HA TUIOCKOCTU U B MPOCTPAHCTBE.

OrnpezesieHne KOMIUIEKCHBIX YUCeN, eHcTBHs ¢ HUMH. [lojie KoMIiekcHBIX uncen. M3o0pakenue
KOMIUICKCHBIX YHUCENl Ha TUIOCKOCTH. MOJylb W apryMeHT KOMIUIEKCHOrO 4ucia. AnreOpandeckas H
TpUrOHOMeTpuYecKas (opMbl KoMIUIeKCHOro uucia. PDopmyna Ounepa. IlokazarenpHas dopma
KOMILIEKCcHOTro uncna. MU3Bneuenne KopHs U3 KoMmiuiekcHoro unciia. @opmyna Myaspa.

Tema 6. diiemeHTHI 0011ei ajredpbl. MHOro4YIeHbI HA/l IPOU3BOJIBLHBIM 10JIeM. JInHeliHoe
MPOCTPAHCTBO HA/l IPOU3BOJIbHBIM MOJIEM .

1. [ToHsITHA TPYNIIBI, HOATPYIIIBI, KOHEUHOU rpynibl. Mopdusmsl rpymi. [ToHSITHS KOTbIIa U TOJSL.

2. Kosbiio mHorousneHoB. Jlenenne MHorowieHoB. Kopuu muorounenoB. Teopema be3dy. Meron
I'opuepa. OcHoBHasi Teopema anreOpbl. KaHOHMUYECKOE pa3jI0XKEHHUE MHOTOWIEHAa HaJa IOJIEM
KOMIUIEKCHBIX 4YKcesl. MHOTOWIEHBI HaJl II0JIEM BEILIECTBEHHBIX YHCEIL.

3. Ompenenenuie U TepMuHONOTUs. JIMHEHAs 3aBUCUMOCTh. PaHT M 6a3a CHCTEMBI BEKTOPOB.
basuc u pasmepHOCTh JHMHEHHOro mpocTtpaHcTBa. M3omopdusm JNHHEHHBIX TPOCTpaHCTB. JIuHelHbIe
noanpocrpadcTsa. Jluneiinas o6onouka. Cymma U nepecedeHue JMHEHHbIX NoanpocTpaHcTB. llpsamas
cyMMma noamnpoctpancts. Jluneitnoe abdunHOE MHOTOOODA3HE.

Tema 7. AuiredOpanyeckue JJUHUU U IOBEPXHOCTH MEPBOro MOPsAKA. AJiredpanveckue JMHUN
BTOPOI'0 NOPSAAKA HA IVIOCKOCTH. [ToBepxHOCTH BTOPOr0 MopsAAKa. .

1. TlonsiTue 00 ypaBHEHHMAX JHHUM WM TIOBEPXHOCTH. YPaBHEHHS NPAMOW Ha IUIOCKOCTH M
IJIOCKOCTH B mipocTpaHcTBe. [lonymnockoctu u nomynpoctpancTsa. [IpsiMas Ha MI0CKOCTH U INIOCKOCTh B
IIPOCTPAHCTBE B MPAMOYTOJIBHOM I€KapTOBOM cucTeMe KoopauHar. [IpsiMas B mpocTpaHCcTBe.

2. Onnunc. ['unepbona. [Mapabona. Kanonunueckue ypaBuenus. [lomsipubeie ypaBHenus. OOiiee
ypaBHEHHE JIMHAU BTOPOTo mopsaka. Kiaccudukanus TMHANR BTOPOTO MOPSAIKA HA TUIOCKOCTH.

3. Anre0Opanueckue TMOBEPXHOCTH BTOporo mnopsanka. OOmiee ypaBHeHue. [IpuBencHHbBIC
ypaBHeHudA. KaHnoHudeckne ypaBHeHHs. ['eomerpuueckue cBoicTBa. L{MIMHApHUYECKHE TOBEPXHOCTH.
IToBepxHoCTh BpamieHus. Omnuncoua. ['unepbosnounsl. I[lapaGomouasl. Konyc BToporo mopska.
[TpuBenenue oOLIET0 YpaBHEHUS LIECHTPAIBHON OBEPXHOCTH BTOPOTO MOPSAIKA K KAHOHUYECKOMY BHULY.

Tema 8. EBKJIINA0BBI M YHUTapHbIe IPOcTpaHcTBa. JInHeiinbie onepaTropbl. KBagpaTuunslie
(¢opmbi .

1. CkanspHoe npousseneHue. OCHOBHbIE MeTpUUEeCKHE MOHATHSA. OpTOroHalbHBIE BEKTOPHI.
OptonopmupoBanHbiii  0asuc. [lpomecc oproronanuzamuu ['pamma-IlImunra. OproroHanbHas u
yHuTapHass Mmarpuubl. QR-paznoxenue. Marpuna I'pama. OproronanbHoe nomnosiHeHue. JInHelHoe
ad¢prHHOE MHOrOOOpa3ue B €BKJINA0BOM (YHUTAPHOM) IIPOCTPAHCTBE.

2. OnpezneneHue U CBOMCTBA JMHEMHOrO oneparopa. MaTpuua JIMHEHHOTo oneparopa. JInHeliHoe
MPOCTPAHCTBO OMEPATOPOB. Y MHOKEHHE JIMHEHHBIX omeparopoB. OOpa3 u sSApo JUHEHHOTO Oreparopa.
WuBapuanTHele mnoanpocTpaHcTBa. OOpaTHbl  omeparop. CoOCTBEHHblE 3HAUYE€HUS M BEKTOPBHI.
XapakTepuCTHUYECKUAMN MHOTOYJIEH. [TonoOHbIE MaTpPHULIBI. ConpsikeHHOE MPOCTPAHCTBO.
CaMocorpsiKeHHbIE (3PMHUTOBBI) ONIEPATOPHI.

3. KBagpatuunsie GpopMbl B JIMHEHHOM, BEHIECTBEHHOM U KOMIUIEKCHOM IMPOCTPAHCTBE. 3aKOH
MHepUUU. 3HaKoonpeeneHHble kBaapaTuunble popmbl. Kputepuii CunbBectpa. KBanparuunsie popmsl B
€BKJIMIOBOM M VHUTaDHOM IIDOCTDAHCTBE

Tema 9. IIpomexyTouHasi aTTecTanus (3a4er) .
Bompocksl k 3auery

1. MHOXecTBa. DKBUBAJIEHTHOCTh. bruHapHOEe oTHOmIEHNEe. OTHOLIEHHE SKBUBAJIEHTHOCTH.

2. Orobpakenus. Onpezaenenue, mpocteine cBoricTa. [lponssenenue orodbpakenuit. Odparnoe
O0TOOpaKEeHHE.

3. Ilonarue matpuibl. MaTpuisl cnieluanibHOro Buaa. JIMHEHbIE onepanuu HajJ MaTpULAMHU.
[Tpumepsi.

4. Onepauusi yMHOXeHUsI MaTpull. TpancnoHupoBaHue MaTpuilbl. [Ipumepst.

5. DnemeHTapHbie TpeoOpa3zoBaHusi MaTpuil. [IpuBeneHre MaTpuIlbl K CTyNeHYaToH ¢opme.
[IpuBenenne MaTpuIbl K TpaneuneBuaHoi Gopme. [Ipumepsr.

6. [IpuBeneHre MaTpuIlbl K TPEYroJdbHON (hopMe. MaTpuIibl 2JIeMEHTapHBIX MPEe0Opa30OBaHMIA.



IIpumepsl.

7. llonsatue nepecranoBku. [lonarue onpeaenutens. [loctpoenne onpenenuTens n-ro NopsaKa.
IIpocreiilne cBOWCTBA ONPEACIIATEIIS.

8. Munops! u anredpandeckue nononHeHus. Teopema Jlamnaca. [Tpumepsr.

9. ®opmyibl pacueTa ONpeAeIUTeNIel BTOPOro U TPEThEro MopsAKoB. IIpumMepsi.

10. YcnoBue obparumoctu Matpuiibl. [loHsTHE HEBBIpOXKACHHOW MaTpuilbl. [loHAaTHE O0OpaTHOM
Matpuilsl. CBoiicTBa 00paTHOM MaTpuLbl. Bbruucienue oOpaTHO MaTPHULIBL.

11. ITpuBenenue MaTpuilsl K quaroHanbHou Gopme. LU-paznoxenue matpuiisl. [Ipumepsi.

12. T'eomerpuueckue BekTopbl. CBOOOIHBIE BEKTOPHI. JIMHEWHbIE omepanmuu HaJ BEKTOPAMH.
[Tpumepsi.

13. BemectBeHHOe JUHEHHOE MPOCTPaHCTBO. [IOHATHS JMHEWMHOW 3aBUCUMOCTH M JIMHEWMHOM
HE3aBUCUMOCTH. ['eOMeTprUeCcKuil CMBICII TUHEHHON 3aBUCUMOCTH.

14. ba3uc u pa3MepHOCTh JUHENHOro npocrpaHcTBa. Koopaunartel Bekropa. Ilepexon k npyromy
6aszucy. [Ipumepsr.

15. Adpdunnas cucrema koopauHat. lIpsmoyrompHble KoOpAMHATHL. [Ipoekium BekTOpa H
KoopauHatbl. CKalsipHOE IPOU3BEEHUE BEKTOPOB.

16. BekTopHOE M CMEIIAHHOE MTPOU3BEICHUS BEKTOPOB.

17. IlpeobpazoBanue koopauHat. OproronanpHas maTpuua. [IpeoOpa3oBaHue MPSMOYTrOIbHON
JIEKapTOBOI cHCTEMBI KOOPAMHAT Ha IJIOCKOCTHU U B IipocTpaHcTBe. [lonsipHble KOOpAMHATHI HA IUIOCKOCTH
U B [IPOCTPAHCTBE.

18. Cucrembl JMHEHHBIX anreOpanMyecKMX YpPaBHEHUH: COBMECTHBIE, HECOBMECTHEIE,
onpeJIeJICHHbIE, HEONPEAEIEHHbIE, OJHOPOJHbIE, HEOAHOPOIHBIE.

19. Panr maTtpuusl. Meton I'aycca BeruncieHus: paira Matpuisl. [IlpumMepst.

20. Teopema Kponekepa-Kanemm. ®PynaameHTanbHas cucrema peuieHud. CBs3b Mexay
pELIEHUS MU OAHOPOJIHOM U HEOJHOPOIHOM CUCTEMAMU YPaBHEHUM.

21. Pemenne cucreM JMHEHHBIX anreOpanuecKux ypaBHEHUH ¢ momollbio mpaBmia Kpamepa.
[Ipumepsl.

22. PemeHne cuUCTeM JHMHEWHBIX anreOpandyeckux YpaBHEHUIH MeETOIOM OOpaTHON MaTpHIIbL.
[Ipumepsl.

23. Metoa I'aycca uccnenoBaHus U pelIeHHUs] CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHHI.
[Ipumepsl.

24. Tlonste 00 ypaBHEHMSX JIMHUM M TOBEPXHOCTH. YpaBHEHMs NPSMOM Ha IUIOCKOCTH HU
IJIOCKOCTH B IpocTpaHcTBe. [Ipumepsl.

25. IomymnockocTy U MoynpocTpaHcTBa. [Ipsimast Ha MIIOCKOCTH U INIOCKOCTh B IPOCTPAHCTBE B
NPAMOYTOJIHOM AEKapTOBOM cucTemMe koopauHar. [Ipsamas B mpoctpanctse. [Ipumepsl.

26. TloHsATUS TPYMNIBI, TOATPYIIbI, KOHEYHON rpynmnbel. Mopdusmsl rpynm. [loHsTHS Konbla U
OIS

27. OmpeneneHue KOMIUIEKCHBIX 4YMCEN, AEUCTBUS ¢ HHUMH. [loie KOMIUIEKCHBIX 4HCEI.
N300paxeHne KOMIJIEKCHBIX YHCEN Ha MI0CKOCTH. [Ipumepsr.

28. Moaynb U apryMeHT KOMIUIEKCHOTO yucia. Anredpandeckas 1 TpPUrOHOMeTpHUUeckasi (popMbl
KOMIUIeKCHOTro yucina. [Ipumepsi.

29. ®opmyna Diinepa. IlokazarenbHas (opMa KOMIJIEKCHOTO uucia. M3BnedeHue KOpHsS U3
KOMIUIEKCHOTO yncia. @opmyna Myaspa. [Ipumepsr.

ILnanbl ceMUHAPCKHUX 3aHATHH

Tema 1. TeopeTuko-MHOKeCTBEHHbIC TOHATHS. .

Bpewms - 1 gac.

OCHOBHBIE BOIIPOCHI:

MHoxecTBa. OKBUBAJIEHTHOCTh. buHapHoe oTHOomeHue. OTHOIIEHHE 3KBHUBAJICHTHOCTH.
Otobpaxenusi. Ompenenenue, mnpocreiimue cBoicTBa. [IpomsBenenue orobpakenuit. OOpaTHOE
oroopaxkenue. [lepectaHoBKHY (IOACTAHOBKHM) N-T'O IIOPSIKA.

Tema 2. BoickasbiBanus. Wcuucienne BpickasbiBanumii. byneBa anareopa. IlpumeHenme
HCYHCJIEHUS BbICKa3bIiBaHW. Teopus npeanKarToB. .
Bpewms - 2 yac.



OCHOBHBIE BOIIPOCHI:

Tema 3. MaTpuusl. Onpenenurenu. O0paTHasi MaTpuua. . .

Bpewms - 2 yac.

OCHOBHBIE BOIIPOCHI:

[TonsitTue matpuubl. Matpunel cnenuanbHoro Bujga. Omnepauuu Haja Marpuuamu. JluHelHble
orepaiuu. Y MHOXKEHUE MaTpull. TpaHCIIOHUPOBAaHUE MAaTPHIIBL. DJIeMEHTapHbIe IPeoOpa30BaHUs MATPHII.
[TpuBenenne mMaTpuisl K crynendyaroi gopme. [lpuBenenne k tpanenueBunnoi gopme. IlpuBenenune k
TpeyrojbHoi hopme. MaTpulibl 3IeMEeHTapHbIX IpeoOpa3oBaHUi.

IlepecranoBku. [lonarue onpenenurens. [loctpoenue onpenenurens n-ro nopsaka. IIpocrenmue
CBOicTBa ompeaenuTens. MUHOPBI U anredpandeckue nononHeHus. Teopema Jlammaca. Onpenenurenu
BTOPOTO U TPETHETO IOPSIKOB.

Ycnosue obOparumoctu. [loHATHE HEBBIPOXKACHHOW MaTpuilbl. [loHSATHE OOpaTHON MAaTpHIIBI.
CaoiicTBa 00paTHOM MaTpuilbl. Berarcnenue oopaTHol MaTpullsl. [IpuBenenue Kk quaroHanbHON Gopme.
LU-naznoxeHnne MaTOUIIRL.

Tema 4. Cucrembl JHHEHHBIX ajreOpanyecKux ypaBHeHMid. MerToabl pelieHUs] CHCTEM
JIMHEHHBIX AJIre0panvecKuX ypaBHeHHH. .

Bpewms - 2 gac.

OCHOBHBIE BOIIPOCHI:

1. Cucrembl JHHEHHBIX aidreOpavdecKuX YpaBHEHUN: COBMECTHBIC, HECOBMECTHEIE,
ompeJieJICHHbIE, HEONpPEAeNeHHbIE, OIHOPOJHBIC, HeoAaHopoaHble. Panr wmatpunbl. Meton [Maycca
BblUMCIIEHUsT paHra marpuubl. Teopema Kponekepa-Kanemnu. ®@ynpameHTalbHas cCUCTEMa pELICHUM.
CBs13b MEXK1y pEIICHUSIMH OJHOPOJIHON M HEOJTHOPOIHOM CUCTEMaMH YpaBHEHUH.

2. Pernienue cucTeM JUMHEHHBIX YpaBHEHUN C KBAaJpaTHOW HEBBIPOKICHHOW MATPULIEH: MPAaBUIIO
Kpamepa. meron o6paTHoil MmaTpuisl. Meton ["aveca riccaenoBanus 1 DENICHUS] CUCTEM VDaBHEHHH.

Tema 5. T'eoMerpuyecKkHe BeKTOpPbl. BBeleHne B TeOpHI0O JIMHEHHBIX MPOCTPAHCTB.
BexkTopnas anreopa. Kommiiexkcubie yncia.. .

Bpewms - 2 yac.

OCHOBHBIC BOIIPOCHI:

1. HanpaBnennsle orpe3ku. CBOOOAHBIN BeKTOp. JIMHElHbIE onepalnn Hajl BeKTopaMu. BekTopsl
Ha IIPSIMOM, Ha INIOCKOCTH U B IPOCTPAHCTBE.

2. BemectBenHoe nuHelHOE MpPOCTpPaHCTBO. [lOHATHMS NMHEHHOW 3aBUCHMOCTH W JIMHEWHOU
HE3aBUCUMOCTHU. [ €OMETpUYECKHI1 CMBICI JIMHEMHOM 3aBUCUMOCTH. ba3uc M pasMepHOCTb JMHEWHOrO
npoctpanctBa. Koopaunate BekTopa. [lepexon k ipyromy 6azucy.

3. Koopaunatel BekTopa. AdduHHas cuctema KoopAuHAT. JleleHue oTpe3ka B JaHHOM
otHomeHuu. [IpsiMmoyronbHble KoOpauHAThl. lIpoekmuu Bektopa u  KoopauHaThl. CkajsipHOE
nmpousBeieHne. BekTopHoe U cMmemanHoe npousBeaeHus. [IpeodpasoBanue koopauHaT. OpToroHagbHas
Marpuinia. [IpeoOpa3oBanue NPSIMOYTOJIBHON JEKAPTOBOM CHCTEMBI KOOPJIWHAT Ha TUIOCKOCTH W B
npoctpaHcTse. [loaspHbIe KOOpAMHATHI HA TIIOCKOCTH U B IIPOCTPAHCTBE.

4. OmnpeneinieHUE KOMIUIEKCHBIX YHCEN, JEWCTBUSA C HUMH. [loje KOMIIJIEKCHBIX YHUCEN.
N300pakeHNe KOMIUIEKCHBIX YHCET Ha IUIOCKOCTH. MOIynh W apryMeHT KOMILUIEKCHOTO YHCIa.

AnreOpanyeckass W TpUTOHOMEeTpHueckas Qopmbl KomiuiekcHoro uucna. @dopmymna Oiinepa.
TTowaraTennuaga f}\{'\ﬂl\/{ﬂ wvouTmexvcunrn uucna  Mrrneuenue wvonug unr voummmercanra uucta Manuvvna

Tema 6. DaemeHThbI 001el aaredpbl. MHOro41eHbl HA/l NPOU3BOJBLHBIM NoJeM. JInHeiiHoe
NPOCTPAHCTBO HA/l NIPOU3BOJIbHBIM IOJIEM. .

Bpewms - 1 yac.

OCHOBHBIE BOIIPOCHI:

OcHoBHas TeopeMa anredpsl. KanoHndyeckoe pasiioskeHre MHOTOYJICHA HaJ MOJIeM KOMIUIEKCHBIX
yucesl. MHOrO4IeHBI HaJl TOJIEM BEIIECTBEHHBIX YHCEN.

Jluneitnast 3aBucuMOCTh. PaHr m 0a3a cucTeMbl BEKTOPOB. basuc U pasMepHOCTh JIMHEHHOTO
IIPOCTPAHCTBA.

Tema 7. AiiredOpanvecKkue JUHUM U MOBEPXHOCTH MEPBOro NOPSAKA. AJiredOpandyecKue JUHUH
BTOPOI0 NOPS/AKA HA IUNIOCKOCTH. [loBepXHOCTH BTOPOr0 mOpsiAKA. . .
Bpewms - 1 gac.



OCHOBHBIE BOIIPOCHI:

[TonsiTve 00 ypaBHEHMSIX JIMHUU U TIOBEPXHOCTH. Y paBHEHHS MIPSMOM Ha TJIOCKOCTH M TUIOCKOCTH
B mnpoctpaHcTtBe. l[lonmymiockoct M mosynpoctpaHcTBa. IIpsiMas Ha IUIOCKOCTM M IUIOCKOCTH B
IIPOCTPAHCTBE B IIPSMOYTOJIBHOM JIEKapTOBOM cucTeMe KoopauHaTt. [Ipsmas B mpocTpaHCTBeE.

Tema 8. EBKJIMI0BBI M YHUTapHbIE IPOCTPaHcTBA. JInHeliHble onepaTopsl. KBagparuunbie
¢opmbl. .

Bpewms - 1 yac.

OCHOBHBbIE BOIIPOCHI:

1. CkanspHoe npousBeneHue. OCHOBHbIE MeTpuUyecKue MOHATHS. OpTOrOHAJIbHBIE BEKTOPBI.
OptonopmupoBanHbiii  Oaszuc. Ilpomecc oproronamuzamuu ['pamma-IlImuara. OpToroHanbHas u
yHutapHas Matpuubl. QR-pasnoxenue. Marpuna I'pama. OproroHaipHoe paomnosiHeHue. JInHeliHoe
adhpuHHOE MHOTOOOpA3HE B €BKINI0BOM (YHUTAPHOM) POCTPAHCTBE.

2. OmpezenieHne M CBOWMCTBA JIMHEHHOTO oneparopa. Marpuia JuHeHHOro onepartopa. JInneiinoe
MIPOCTPAHCTBO OMEPATOPOB. Y MHOKEHHE JTMHEHHBIX oreparopoB. O0pa3 u sApo JTUHEHHOro omeparopa.
WNuBapuantHele mnoanpoctpancTBa. OOpartHblii  oneparop. CoOCTBEHHbIE 3HAUYE€HHUS M BEKTOPBI.
Xapaktepuctuueckuii ~ MHorouneH.  [lomoOubie  marpunel.  CompsikeHHOE — MPOCTPAHCTBO.
CaMocorpsiKeHHbIE (3pMUTOBBI) OIIEPATOPHI.

3. KBanmparuunsie (Gopmbl B JTHHEHHOM, BEIIECTBEHHOM M KOMILJIEKCHOM IMPOCTPAHCTBE. 3aKOH
MHepIuH. 3HaKooIpeneneHHbIe KBaapaTnanble popmbl. Kpurepuii CunbBectpa. KBagparuunsie popmsl B
ERKTTUITOROM YU VHUTANHOM TTNOCTNAHCTRE

6. IEPEYEHb YHEBHO-METOJAWYECKOI'O OBECHHEYEHMS 1T
CAMOCTOATEJBHOU PABOTBHI OBYYAIOLIIUXCA ITO JUCHUIIJINHE

6.1.1. OcHOBHBIE KaTeropuu y4eOHON JUCIUTUIMHBI JUIsl CAMOCTOSITEILHOTO U3YUCHUSI:
Anrebpa — pa3zgen MaTeMaTHKH, H3Y4YaloOUIUMil omnepanud Haj d3JIEMEHTaMH MHOXKECTB
MIPOU3BOJILHON MPHUPO/IbI, 00001atoIe OOBIYHBIE ONIEPAIIUU CIIOKEHUS U YMHOKEHUSI YU CEJL.

BepxHe-TpeyrosibHas Marpuiia — KBaJApaTHas MaTpulia, Y KOTOPOW AJIEMEHTHI, CTOSIIUE HUKE
IJIaBHOW TMArOHaJu, CyTh HYJIH.

BBIpO)I(I[eHHaSI MaTpuia — Marpuna, oIpeacInTCIIb KOTOpOﬁ PaBCH HYIIIO.

I'maBunas AuarodHajlib MaTpulbl — 3JICMCHTBI MAaTpPUIbl, Y KOTOPBIX HOMEP CTPOKHU COBIAAACT C
HOMEpPOM CTOJIOIA.

JlnaroHanpHass MaTpula — MaTpuUla, SBILIOMIASACS OJHOBPEMEHHO M HM)KHE- M BEpXHe-
TPEYTOJIbHOM.

Enunnynas marpuna — KBaJpaTHAs MaTpUlla, Y KOTOPOM 3JIEMEHTHI TJIaBHOM JMArOHAIM PaBHBI
€AVHULE, a IPOYME DIEMEHTHI CYTh HYIIH.

KBanpaTtHast MaTpuiia — MaTpuIa, y KOTOPOH YHCIIO CTPOK U CTOJIOIIOB COBIAIAET.
Martpuiia — npsMoyrospHasi TabauIa Yucell.

Marpuna CJIAY — martpuia, coctaBieHHas U3 Ko3(QQHUINEHTOB IPU HEU3BECTHBIX, BXOJSIIUX B
ypaBaenust CJIAY.

Martpuiia-cTonber — MaTpHIla, COCTOSINIAs U3 OJHOTO CTOJIOMA.
Marpuia-cTpoka — MaTpHIa, COCTOSIIIAs U3 OJHOM CTPOKH.

MarpuuHoe ypaBHEHHE — YypaBHEHHE, B KOTOPOM B KaueCTBE HEU3BECTHOTrO (UIypuUpyeT
Marpuua.



BBIUEPKHBAHUEM CTPOKHU U CTOJIOIA, COACPIKALINX YKAa3aHHBINA AJIEMEHT.
HeBbIpokaeHHas MaTpuLa — MaTpULa, ONPEIEIUTENb KOTOPOU OTIMYEH OT HYJIS.

Heonnoponnas cucrema nuHelHbIX anreOpanueckux ypaBHeHuil — CJIAY, y koTopoii XOoTs Obl
OJIUH 13 CBOOO/IHBIX YICHOB HE PABEH HYIIIO.

Heonpenenénnas CJIAY — CJIAY, umeroniasi HEEIUHCTBEHHOE PELICHUE.
Hecosmectnas CJIAY — 1o xe, uto u Hepazpemumas CJIAY.
Hepaszpemmmas CJIIAY — CJIAY, He uMmeroas peueHuii.

HwxHe-TpeyrosbHass MaTpuiia — KBaJApaTHAas MaTpULUa, Y KOTOPOM JJIEMEHTHI, CTOSLIUE BBIILIE
[JIAaBHOW MaroHalld, CyTh HYJIH.

Hynb-maTpunia — maTpuiia, Bce 3J€MEHTbl KOTOPOU CyTh HYJIU.
OOpartumas MmaTpuila — MaTpUIla, Y KOTOPOH CYIIECTBYeT oOpaTHas MaTpHIla.

OOparHas Marpula AJs HEKOTOPOH MaTpullbl — MaTpulia, KOTopas HpH IEPEMHOKEHUU C
UCXOJHOW MaTpULEH JaeT EAMHUYHYIO MaTpULLy.

O61uee pemenne CJIAY — COBOKYITHOCTb BCEX PELICHUI CUCTEMBI.

OpHoponHas cucteMa JHMHEWHBIX anreOpandeckux ypaBHeHuii — CJIAY, y kotopoil Bce
CBOOO/IHBIE UJIEHBI CYTh HYJIH.

Omnpenenénnas CJIAY — CJIAY, nMeronias e1MHCTBEHHOE PEIICHHUE.

OHpGI[eJ'II/ITeJ'IB MaTpulbl — CyMMa HpOH3B€I[CHPII>i OJICMCHTOB MAaTpuUIlbl, B3AThIX 10 OAHOMY H3
Ka)i(,[[Oﬁ CTPOKH U KaKI0I'0 CTOJ'I6I_Ia CO 3HAKOM IUIIOC UJIM MUHYC.

OpTOFOHaJ'IBHI)IG BCKTOPbI — BCKTOPHI, CKAJIAPHOC IMPONU3BCACHUC KOTOPBIX PaBHO HYJIIO.

[TpuBenénHas MaTpuLla — MaTPHIA, Y KOTOPOM B KaX/10i1 HEHYJIEBOM CTPOKE CYIIIECTBYET XOTs ObI
OJIMH HEHYJIEBOM JIEMEHT, B CTOJIOLIE KOTOPOT'O BCE DJIEMEHTHI CYTh HYJIH.

ITpuBenénnas CJIAY — CJIAY, y KoTOpoil MaTpuiia CHCTEMbI IPUBEACHHAS.

[IpucoenuHéHHas MaTpulla — MaTpulla, 3JIEMEHTaMU KOTOPOW SBJISIOTCS anreOpanyeckue
JOTIOJIHEHUS 3JIEMEHTOB TPAHCIIOHUPOBAHHON UCXOJHOW MATPHULIBI.

PaBHocunbubie CJIAY — cructeMbl, y KOTOPBIX OOIIHE PEIIeHUs COBIAIAI0T.
Pazpemumas CJIAY — CJIAY, umeromas Xots Obl OHO pelIeHHe.
PaHr mMaTpuiisl — MakCUMalIbHOE YHCIIO JIMHEHHO HE3aBUCUMBIX CTPOK MaTPHIIbI.

Pacmmmpennas marpunia CJIAY — marpuma CJIAY, x xoTopoi 106aBieH cToy0er] cBOOOTHBIX
YJICHOB YPaBHEHUU CHCTEMBI.

Pemenne CJIAY — naOop 3HaueHUI HEM3BECTHBIX CHCTEMBI, OOpaIAIONIMii BCE YpaBHEHHS
CHUCTEMBI B YHCJIOBBIE PABEHCTBA.



Cucrema nuHelHbIXx anreOpandyeckux ypaBHeHUH (CJIAY) — COBOKYNHOCTb HECKOJIBKHUX
JMHEWHBIX alNre0pandyeckux ypaBHEHUH OTHOCUTEJIBHO OJIHOTO HAa0Opa HEM3BECTHBIX.

CkansipHoe MpOMU3BEJEHUE JABYX BEKTOPOB — CyMMa IMPOU3BEACHUN COOTBETCTBYIOLIUX
KOOPAMHAT 3TUX BEKTOPOB.

Cosmectnast CJIAY — 1o ke, uto u pazpemumas CJIAY.

TpaHCHOHI/IpOBaHHaH MaTpua — MaTpula, B KOTOpOfI 110 OTHOIICHHIO K HCXO,Z[HOﬁ MaTpuue
CTPOKHU 1 CTOJI6I_IBI IIOMCHSAHBI MCCTaMH.

DneMeHTapHbIe TPEe0OPa30BaHUS MATPULl — TPH CIETYIOLIUE TPeoOpa3oBaHUs CTPOK MATPHIIbL:
l.mepemMeHna MecTamMu IBYX CTPOK MaTpHLIbL;

2.yMHOK€HHUE CTPOKHU MATPUIbl HA YUCIIO, OTIUYHOE OT HYJIS;

3.mpubaBiieHNE K OJTHOW CTPOKE MATPHUIIBI IPYTOi CTPOKH, YMHOKEHHOM Ha MPOU3BOIBHOE YHCIIO.

OnemenTapubie npeoOpazoBanusi CJIAY — Tpu criemyromme mpeoOpa3oBaHUS YpaBHEHUI
CHCTEMBI:

l.mepemMeHa MecTaMH JIByX YPaBHEHUH CUCTEMBIL;

2.yMHOXeHHe 00erX YacTeil 0IHOTO U3 YpaBHEHUI CUCTEMBI Ha YUCIIO, OTIIMYHOE OT HYJIS,;

3.npubaBrneHre K O00EMM dYACTSIM OIHOTO YpPaBHEHHS COOTBETCTBYIONIMX YacTEH JApyroro
ypaBHEHHsI, yMHO)KEHHBIX Ha IPOU3BOJIEHOE YHUCIIO.

6.1.2. Baganus 1Sl MOBTOPEHUS U YrIyOJIeHUs NpuoOpeTaeMbIX 3HAHH.

Ne Kon pesynprara axanns
00yUeHHUs
1 YK-1-31 JlaTp onpeneneHue MaTpUILb
2 YK-1-31 JlaTe onpenenaeHne paHra MaTpUIbl
3 YK-1-32 Paccka3arh OCHOBHbBIE CBOWCTBA ONPEAEIUTENSI MATPHUIIbI
4 YK-1-32 ChopmynupoBaTh onpesieseHne 00paTHONH MaTPHIIbI
5 VK-1-33 ChopmynupoBath OIpeAeieHne JTUHEWHBIX KOMOWHAIMU (€CU BEKTOPHI
JUHEWHO 3aBHCUMBI)
6 YK-1-33 Yo Takoe CUCTeMa JIMHEHHbBIX aJlreOpanyeckux ypaBHEHUH
7 VK-1-34 Jatb ompeneneHue COOCTBEHHBIX 3HAYEHUW U COOCTBEHHBIX BEKTOPOB
MaTpUIIbI
8 YK-1-34 Jlatb onpenenenue GyHnaMeHTanbHOU cucteMsl penmiennit CJIAY
9 YK-1-35 Pacckasars anroput™ pemenust CJIAY meronom 'aycca
10 |YK-1-35 Pacckazarb anroputmsl perienust CJIAY. U ux o6ocHoBaHue.
11 YK-1-36 (OCHOBHBIE JIOTHYECKHE ONEPALMH U UX CBOMCTBA.
12 |YK-1-36 [TpuHIMn nocTpoeHust PyHKIIMOHAIBHBIX CXEM.
6.2. 3ajanus, HarpaBJIeHHbIE Ha (OPMUPOBaHNE MPO(PECCHOHATBHBIX YMEHU.
Ne Kon pesynprara Saxanns
o0yyeHus
13 |VK-1-V1 CoOCTaBHTH JIOTMYECKOE BBIPAXKEHUE U YITPOCTUTH €T0.
14 |YK-1-V1 ITocTpouTh PyHKIIMOHAIBHBIE CXEMBI.
15 |vr1-v2 HCCJ‘IG}IOBE}’TB CUCTEMY BEKTOpPOB Ha JIMHEHHYIO 3aBHCHUMOCTbh U Pa3JIOKUTh
3aBHCHMBIN BEKTODP.
16 |YK-1-Y2 Haiitu paccTostHMe OT TOUKH J0 NPSIMOH - KacaTeabHOM K 3a1aHHON (PYHKITHH.
17 |YK-1-Y3 HaiiTn paccTosiHue OT TOYKHU JI0 TIIOCKOCTH CM. MPUIIOKEHHE |
18 |YK-1-V3 Haiitu 00beM mapasuienenumena cM. IpriokeHue 1
19  |YK-1-V4 ITpuBecTH K KAHOHMYECKOMY BUAY KBaJIPAaTUHUYHYIO (hOpMY: CM. IpHIIOKeHHE |
20  [YK-1-V4 Haiiti yron mexay BEKTOPOM U IIOCKOCTBIO CM. IPUIJIOKEHHE |




Pemute cuctemy nuHelHBIX anreOpanuyeckux ypaBHenumit (CJIAY): cm.

21 |VK-1-V5
nprioxenue 1

2 |VK-1-V5 Haiitu coOcTBeHHBIE 3HAU€HHS U COOCTBEHHBIC BEKTOPbI MATPHUIIBL: CM.
npriokenue 1

23 |VK-1-v6 Onpenenuth, ABISIETCA JIM  KBajgpaTH4Has (GopMa  IOJOKUTEIbHO
OIIPENEICHHON: CM. IpuiIoKeHue 1

24 |[YK-1-V6 ITpuBecTH K KAHOHUYECKOMY BUY KBaIPATUYHYIO (PopMy: CM. IpritokeHue |

6.3. 3ajanus, Hanpa

BJICHHBIEC Ha (popMupoBaHue MPO(pECCHOHATBHBIX HABBIKOB, BIIAJICHUN.

Kon pesynbrara

Ne 3ananus
oOvyueHus
25 VK-1-B1 Annapatom uccinenoBanusi CJIAY
26 |YK-1-Bl BrIpakaTh THIIOBBIE IPAKTUYECKHE 331a4H B TEPMUHAX JIMHEHHON anreOpsl.
27 VK-1-B2 CTpOUTH JIOTHIECKHE CXEMBI 110 TaOJINIIe HCTUHHOCTH.
28 VK-1-B2 3anuchIBaTh JIOTUYECKHUE 3a]a4 B TEPMUHAX BBICKAa3bIBAHMIA.
29 |YK-1-B3 [IpencTaBUTh KOMIUIEKCHOE YHUCIIO CM. MPUIIokKeHue 1
30 |YK-1-B3 [TocTpouTh HOBBIII OPTOHOPMUPOBAHHBIH 0azuc
31 |VK-1-B4 [IpuBecT K KaHOHMYECKOMY BUIY U OMPEIEIUTH THI TMOBEPXHOCTH: CM.
npuioxenue 1
32 |YK-1-B4 Pemmmts ypaBaenue no popmyine Kapnano: cm. npunoxenue 1
33 |VK-1-B5 Haiitu KoCHHYCBI BCEX YIJIOB TPEYTOJIbHUKA CM. TpUiIokeHue |
34 |YK-1-B5 HaiiTu momia s TpeyrojbHUKa CM. IpUIIokeHue 1
35 |YK-1-B6 Haiitu HanOGopmii 001U 1eNUTeb MHOTOWIECHOB: CM. TPHUIIOXKeHHe |
36 VK-1-B6 Paznienuth MHOTOUJIEH CM. TIpUJIOKEHHUE |

7. ®OHJI OHEHOYHbIX CPEJACTB JAJIA IIPOBEJEHUA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCHUTIIJIMHE (MOY.JIIO)

7.1. CpencrBa OLEeHUBAHUS B XOJ€ TEKYIIET0 KOHTPOJIS:

- IMCbMEHHBIE KPAaTKHE ONPOCHI B XO/I€ ayIUTOPHBIX 3aHATUN MO0 yUeOHON JUCIMILIMHE;

- pelleHue 3a/1a4, IPOBEpPKA BBIIIOTHEHHBIX 3alaHUN U YIIPAKHEHU;

- BBIIIOJIHEHUE 3aJaHUI U YNPAKHEHWHW B XOJ€ CEMHUHAPOB, KOTOPHIE PACKPBIBAIOTCS B IUIAHAX
CEMUHAPCKUX 3aHATHUH;
-OTBETHI HA BOIIPOCHI X MTPOBEACHUY 3a4€Ta, JK3aMEHA.

7.2. ®OC 1 TeKyIero KOHTPOJIS:

Ne Kon pesynbrara DOC TeKyero KOHTPOIIs
o0ydeHus

1 YK-1-31 3ananue 1 u3 pasnena 6.1
2 YK-1-31 3ananue 2 u3 pasnena 6.1
3 VK-1-32 3aganue 3 u3 pazzgena 6.1
4 YK-1-32 3ananue 4 u3 paszgena 6.1
5 YK-1-33 3aganue 5 u3 paszgena 6.1
6 VYK-1-33 3aganue 6 u3 pazzgena 6.1
7 YK-1-34 3aganue 7 u3 paszgena 6.1
8 YK-1-34 3aganue 8 u3 pasgena 6.1
9 VYK-1-35 3aganue 9 u3 pazgena 6.1
10 |YK-1-35 3aganue 10 u3 paznena 6.1
11 YK-1-36 3amanue 11 u3 paznena 6.1
12 VK-1-36 3aganue 12 u3 pazgena 6.1
13 |YK-1-V1 3aganue 1 u3 pazzgena 6.2
14  |YK-1-V1 3aganue 2 u3 paszjaena 6.2
15 VK-1-V2 3aganue 3 u3 pazaena 6.2




16 |VK-1-V2 3aganue 4 u3 pazzaena 6.2

17 VK-1-V3 3aganue S u3 pazgena 6.2

18 |VK-1-V3 3aganue 6 u3 pazzgena 6.2

19 |VK-1-V4 3aganue 7 u3 pazjaena 6.2

20 VK-1-Y4 3aganue 8 u3 pazzaena 6.2

21 |VK-1-V5 3aganue 9 u3 pazzgena 6.2

22 |VK-1-V5 3aganue 10 u3 paznena 6.2

23 VK-1-Y6 3aganue 11 u3 paznena 6.2

24 |VK-1-Y6 3aganue 12 u3 paznena 6.2

25 |VK-1-Bl 3aganue 1 u3 pazzgena 6.3

26 VK-1-B1 3aganue 2 u3 pazaena 6.3

27 |YK-1-B2 3aganue 3 u3 pazzaena 6.3

28 |VK-1-B2 3ananue 4 u3 pazzaena 6.3

29 VK-1-B3 3aganue S u3 pazaena 6.3

30 [YK-1-B3 3aganue 6 u3 pazzaena 6.3

31 [YK-1-B4 3aganue 7 u3 pazzaena 6.3

32 VK-1-B4 3aganue 8 u3 pazaena 6.3

33 |[VK-1-B5 3aganue 9 u3 pazzaena 6.3

34 |VK-1-B5 3aganue 10 u3 pasznena 6.3

35 VK-1-B6 3aganue 11 u3 pazzgena 6.3

36 [YK-1-B6 3aganue 12 u3 pasznena 6.3

7.3 ®OC 1151 IPOMEKYTOYHON aTTECTALIUU:
3ananus s OLICHKH 3HAHHIA.
Ne Kon pesynbrara axanns
o0OyueHus

1. Bricka3biBaHue.
2.. OCHOBHBIE JIOTHUECKHE OTIepaIi: OTPHUIIAHUE;

1 VK-1-31 KOHBIOHKIIHS, TU3BIOHKITHS.
3. [TopsA0K BBITIOHEHUS.
4. IMIUIUKanms 1 JIOTHYECKOE CIIEICTBUE.
HeobOxonumoe ycrnoBue. Jlocrarounoe ycnoBue
DKBURANECHITAS
1.KoMMyTaTHBHOCTh KOHBIOHKIIUY U KOMMYTaTHBHOCTb JU3BIOHKIIHN
2. AcCONMaTUBHOCTH JIOTHYECKOTO YMHOKEHHUS U CII0KESHUS
3. 3aKOHBI NOTJIOMIECHUS

2 VK-1-31 3akonbl e Moprana
3aKOH UCKITIOYEHHOTO TPETHETO
3aKOH CHIIIOTU3MA
IIpeoGpazopanme Jormueckux GopmMvyi
1. Bynesa anrebpa.

3 YK-1-32 2. [lpumeHeHre NCUUCIIEHNUS BBICKa3bIBaHUI.
3. Teopust npeAMKATOB

4 VK-1-32 1. [Toctpoenne HyHKITMOHATBHBIX cXeM.
2. VIPOIICHUE JIOTHUSCKHUX BBIPAKCHHIM.
1. MHoxecTBa. ODKBUBAJIEHTHOCTh. buHapHOe oTHOIeHHe. OTHOIIEHUE

5 VK-1-33 SKBHBAJICHTHOCTH.
2. OtoGpaxkenus. OnpeneneHue, IPOCTEUIITHE CBONCTBRA.
3. [MpousBeneHue oTodbpaxenuii. OOpaTHoe 0TOOPaKEHUE.




YK-1-33

1. JleiicTBus Haa MaTpullaMu (CIOKCHHE, BBIYUTAHUE MATPHUIl, YMHOXEHUE
MaTpullbl Ha uyncio). x cBoiicTaa.

2. JleiicTBust Hal MaTpullaMu (YMHOXKEHHUE, TPAaHCTIOHHMPOBaHUE Matpuir). x
CBOMCTBA.

3. Onpenenutenu (OCHOBHBIC TTOHSTHSA).

4. BerurcneHnue onpeeuTeNe BTOpOTro U TPEThEro MOPSIKOB.

5. CBolicTBa ONPEACIUTENCH.

6. JIOIIOJIHUTENBHBIA MUHOD.

7. Anredpanyeckoe JOMOJTHEHHUE.

8. Briuncrienue onpeaenuTesei 4eTBEpPTOTro U BBIIIE MOPSIIKOB.

9. DnemeHTapHbIE IPEOOPA30BAHNS MATPHIL.

10. O6partHast MmaTpuIia, €€ BEIYMCICHUE U CBOWCTBA.

11. ba3ucHbII MUHOP MaTpPHULIbI.

12. Panr matpuusl. Ero cBoiicTBa.

13. DKBUBaJICHTHBIC MATPHIIBI.

14. CriocoObl BEIYMCIICHHS paHTa MaTPHIIBI.

v v
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YK-1-34

4. IlonsiTe Matpuilbl. MaTpuibl CEUAIBHOTO BU/A.

5. JIuneiinble onepanuy Hag Matpunamu. [Ipumepsl.

6. Onepauus ymHOXkeHUs: Mmatpull. TpancnioHupoBanue MaTpullbl. [Ipumepsl.
7. DOnemeHrtapHble npeoOpa3oBaHusi Matpull. IIpuBeneHue marpuubl K
crynenyaroii ¢opme. IlpuBeneHne MaTpuilbl K TpanenueBHIHONW (opme.
ITpumepsr.

8. IlpuBeneHne MaTpuIbl K TpEeyroibHoU (Gopme. MaTpuibl 3JeMEeHTapHBIX
npeobOpaszoBanuii. [Ipumepsr.

9. Ilonstue nepecranoBku. [lonsitue onpenenurens.

10. Iloctpoenue ompenenurens n-ro nopsaaka. [Ipocreiimme cBoiicTBa
OIIPEACIIUTEIA.

11. Munops! 1 anrebpanyeckue gonoaHeHus. Teopema Jlannaca. Ilpumepsr.
12. ®opmynbl pacyera OIpeneiauTeNel BTOPOro U TPETHEr0 MOPSIKOB.
IIpumepsl.

13. YcnoBue obpatumoctu MaTpulibl. [IoHATHE HEBBIPOKAEHHON MaTPHUIIBL.
14. Tlonstme oOpatHoi Matpuubl. CBoiicTBa 00paTHOH MaTpPUIBL
Boruncnenue o6paTHON MaTpHIIbL.

15. TlpuBenenue ™arpuilbl K jauaroHansHoW ¢opme. LU-paznoxenue
Martpuusl. [Ipumepsr.

16. 'eomerpuueckue BeKTOpbl. CBOOOIHBIE BEKTOPHI.

17. JInnennplie onepanuu Haja BekTopamu. [Ipumepsr.

18. BemectBeHHOe JuHEHHOE mpocTpaHcTBO. IloHATHS — JMHEHHON
3aBUCMMOCTH M JIMHEWHOW HE3aBUCUMOCTH. [ €OMETpHYECKHUH CMBICIT
JINHEWHOM 3aBUCUMOCTH.

19. basuc u pasMepHOCTh JINHEWHOTO MPOCTpaHcTBa. KoopauHaTel BEKTOpA.
Ilepexon k npyromy 6asucy. [lpumepsr.

20. Addunnas cucrema koopauHat. [IpsMoyronbHble KOOPAMHATHI.

21. Ilpoexunu BeKTOpa N KOOpAUHATHI. CKaISIpHOE IPOU3BEACHUE BEKTOPOB.
22. BeKTOpHOE U CMENIaHHOE MPOU3BEACHUSI BEKTOPOB.

23. TIpeobpazoBanue koopauHat. OpToroHanbHas MaTpHILA.

24. TlpeoOpa3zoBaHue MPSMOYTOJIHHOM JEKAPTOBON CHUCTEMBI KOOPJAMHAT Ha
IJIOCKOCTH U B IpocTpaHcTBe. [lonspHble KOOpAMHATHI HA INIOCKOCTH U B
IIPOCTPAHCTBE.

25. CucreMbl JHMHEWHBIX anreOpanvyeckux YpaBHEHHUIl: COBMECTHBIE,
HECOBMECTHBIE, OIIpEJICIICHHBIE, HEOIPECIICHHBIC, OTHOPOJHBIE,




VK-1-34

16. Perienre HEBBIPOKICHHBIX JTUHEHHBIX CUCTEM.

17. MaTpuuHbIi METOJ PEIIEHUS] CUCTEM YPABHEHMI.

18. Pemenne HEBBIPOKIECHHBIX JTMHENHBIX cucTeM. Meton Kpamepa.

19. Pemenune mpous3BONBHBIX cucTeM ypaBHeHHil. Teopema Kponekepa -
Kanenmm.

20. DnemeHTapHBIC IPEOOPA30BAHUS CUCTEM YPABHCHHIA.

21. Meton I'aycca penieHust JIMHEHHBIX CUCTEM.

22, PerieHye cUCTEMBI OTHODOIHBIX JUHEHHEBIX VDABHCHHI

VYK-1-35

26. Panr Matpuubl. Meron ["aycca Beiunciienus: panra matpuubl. [Ipumepsr.
27. Teopema Kponekepa-Kanemm. @yHaamMmeHTaabHasi CUCTEMA PELICHUI.
28. CBsA3b MEXAY pELICHUSIMH OJHOPOJHON M HEOJHOPOJHOW CHUCTEMAaMHU
ypaBHEHUH.

29. PemieHne CUCTEM JIMHEHHBIX ajlreOpanyuecKuX YpaBHEHHH C TOMOIIBIO
npaswuia Kpamepa. [Ipumepsl.

30. Pemienue cucteM JIMHEWHBIX anreOpamyecKuX YpaBHEHUH METOAOM
oOpartHoi Matpuisl. [Ipumepsl.

31. Merong Taycca wccnenoBaHuss W PEIIEHUST CUCTEM JIMHEHHBIX
anreOhandyeckKux VhaRHEHUN. [IDUMEDEI
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23. DaeMeHThI BEKTOPHO anreOpshl.

24. BekTopbl (OCHOBHBIE OIPEAETICHUS).

25. JluneiliHble omepanMM HaJ BEKTOpaMH (CIOXKEHUE, BbIYUTAHHE,

YMHOXEHHE BEKTOpa Ha yucio). Mx colicTsa.

26. IIpoekuust BEKTOpa Ha OCh, CBOMCTBA MPOSKITUA.

27. Pa3noxenue BeKTOpa Mo opTam.

28. Moaymib BeKTopa.

29. Hanpapnstolue KOCUHYCHI.

30. Cucrema KOOpAMHAT B IPOCTPAHCTBE.

31. JleficTBus Ha/J BEKTOpaMH, 3alaHHBIMH CBOMMH KOOPAMHATAMHU.

32. CkanspHOe IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA.

33. BelpaxkeHue CKaJIsIpHOTO IPOU3BEICHUS Yepe3 KOOPANHATHI, IPUMEHEHNE

K pEILICHHUIO 3a/1a4.

34. BekTopHOE IPOU3BEJCHUE BEKTOPOB U €r0 CBOICTBA.

35. BelpakeHHE BEKTOPHOIO INPOU3BEACHUS UYEPE3 KOOPAUHATHI BEKTOPOB,

MIPUMEHEHHE K PEIICHUIO 3a]1a4.

36. CMmemnaHHOe NPOU3BEIEHUE BEKTOPOB U €r0 CBOICTBA.

37. BelpaxkxeHue CMEIIaHHOTO MPOU3BEJCHUS Yepe3 KOOPAMHATHI BEKTOPOB,

IIPUMEHEHHE K PEIICHUIO 33]1a4.

38. Cucrema KOOpAMHAT Ha MIIOCKOCTH.

39. Buapl cucteM KOOpauHaT.

40. ITpunokeHus MeTo/Ja KOOpAWHAT Ha IUIOCKOCTU (PACCTOSIHHE MEXITY

IBYMsI TOYKaMH, JEJI€HWE OTpe3ka B JaHHOM OTHOLICHMH, IIJIOLIA/lb

TPEYTOJIbHUKA).

41. IIpeobpazoBaHue CUCTEMbI KOOPAMHAT (apaljiebHbINA IEPEHOC, TTOBOPOT
= Ay
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32. Ilonsitue 00 ypaBHEHUSAX JIMHUM U TIOBEPXHOCTH.

33. VYpaBHeHMs] NpsIMOH Ha IUIOCKOCTM M IUIOCKOCTH B IIPOCTPAHCTBE.
[Tpumepsl.

34. I1oaynia0CKOCTH U MOJIYIPOCTPAHCTBA.

35. IIpsiMasg Ha IJIOCKOCTH U IIJIOCKOCTh B IMIPOCTPAHCTBE B MPSIMOYTOJBHOM
JIEKapTOBOI cucTeMe KOOPAMHAT.

36. IIpsimas B mpoctpancTBe. [Ipumepsl.

37. lloHATHS TPYIIIBI, TOATPYIIIIBI, KOHEUHOU TpymIibl. MOp(H3MBI TpyTIL.
38. [loHsATHS KOJBIIA U TIOJIS.

39. OrmnpeneneHue KOMIUIGKCHBIX 4ucel, JedcTBusa ¢ Humu. [lose
KOMILJIEKCHBIX YHCEN.

40. N3o0pakeHne KOMIUICKCHBIX YMCes Ha TUIOCKOCTH. [Ipumepsl.

41. Moaynp ¥ apryMeHT KOMIUIEKCHOT'O YncIa.

42. Anrebpanueckasi 1 TpUrOHOMETpUUecKasi GOpMbI KOMIUIEKCHOTO YHCIIA.
[Ipumepsr.

43. ®opmyna Ditnepa. [TokazarenpHas popMa KOMILIEKCHOTO YKCIA.

44. N3BnedeHne KOpHS U3 KOMILJIEKCHOTO YHUCIIA.

AS MDannivma Myaovna TTnunianty
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42. JIunun Ha 10cKOCTU. OCHOBHBIE TOHSTHS.

43. CriocoOpl 3a/1aHus JIMHUU Ha MJIOCKOCTH.

44. VYpaBHeHMEe NPAMOM Ha IUIOCKOCTH C YIJIOBBIM Ko3(duuueHToMm.
Bo3MoxHbBIE YacTHBIE CIy4aH.

45. OG1ee ypaBHEHUE NPSIMOM Ha IUIOCKOCTH. BO3MOKHBIE YacTHBIE CITy4yaH.
46. YpaBHEHHUE IPSMOU TI0 TOUYKE U YIIIOBOMY KOA(D(HUIHEHTY.

47. YpaBHeHUE NPSMOH, IPOXOJALLIEH Yepe3 IBE TOUKH.

48. YpaBHeHUE NPSMOM B OTPE3Kax Ha MIOCKOCTH.

49. YpaBHeHHE IPSIMOM 10 TOYKE U BEKTOPY HOPMAaJIM Ha INIOCKOCTH.

50. IonspHOE ypaBHEHHE NMPSMON Ha TIIIOCKOCTH.

51. HopmansHOE ypaBHEHHE IPSIMOM Ha INIOCKOCTH.

52. OcHoBHBIE 33/1a4dl O MPSIMOW Ha IUIOCKOCTH (YroJl MEXAy MpPsIMbIMH,
YCIOBUSL NApAUIEIBHOCTH W MNEPHEHIUKYISIPHOCTH  JIBYX  IPSIMBIX,
paccTosiHue OT TOYKU JI0 MIPSIMOM).

53. YpaBHeHue mpsMoOil Ha MJIOCKOCTH M B MPOCTPAHCTBE U CIOCOOBI MX
3a/1aHMUsL.

54. KoMmnekcHele 9ucia.

55. Beluucienue 3Ha4eHUI MHUMOU € TUHUIIEL.

56. Pemienne KOMIUIEKCHBIX yPaBHEHUM.

57. OcHOBHBIE MTOHATHS BEKTOPHOU anreOphbl U aHATUTHYECKOH Tr€OMETPHUH.
58. Pemienue cucteM JTMHEHHBIX alredpanyecKux ypaBHEHUH.

59. IlpencraBiieHne CHCTEMBI KOOPJIMHAT HA MIJIOCKOCTH U B IPOCTPAHCTBE.
60. IIpon3BeneHne BEKTOPOB HA IJIOCKOCTH U B TPOCTPAHCTBE.

61. O0nacTb NpUMEHEHHSI BEKTOPHOTO U CKAJISIPHOTO IIPOU3BEICHUH.

62. BrplunciieHne yriia Mexay MNpsAMOM M IUIOCKOCTBIO, MEXKIY ABYMs
MPSIMBIMU.

63. [IpumeHeHne mapajuieIbHOTO IEPEHOCA CUCTEMBI KOOPINHAT.

64. Boruncnenue miomniaieit Guryp BeKTOPHBIM CIIOCOOOM.

O

3agaHus 119 OUEHKA YMEHUM.

Ne

Kop pesynbrara
o0yueHus

3agauus

YK-1-V1

B xadectBe (hOHIOB OIIECHOYHBIX CPEJICTB JIsl OLICHKH YMEHUM 00y4aronerocs
WCIIOJIB3YIOTCS 3aJlaHusl 5 PEKOMEHIOBAHHBIC JIJIS BBHITIOJHCHHUS B Yachl
CaMOCTOSTENLHON pPadOoTHI (pasaein 6.2.)

YK-1-V1

B xadectBe (hOHIOB OIICHOYHBIX CPEJICTB [T OLICHKH YMEHUN 00y4aronerocs
WCIIOJIB3YIOTCS 3aJlaHus 6 PEKOMEHIOBAHHBIC IS BBITIOJHEHUS B 4Yachl
CaMOCTOSTENLHON pPadOoTHI (pasaein 6.2.)




YK-1-¥V2

B kadecTBe ()OHIOB OIICHOYHBIX CPEJICTB JUIS OLICHKH YMEHUH 00yJaroIerocs
I/ICHOJ'IB?)y}OTC}I 3aaHuA 7 pCKOMCHHOBaHHBIG IJIA BBIIIOJIHCHUS B 4YacChl
CaMOCTOSITEILHOUN paboThI (pa3xen 6.2.)

VK-1-¥2

B kadecTBe ()OHIOB OLICHOYHBIX CPEJICTB IS OLICHKH YMEHUH 00yJaroIerocs
UCTIONIL3YIOTCSL 3aJaHusl 8 PEKOMEHJIOBAaHHBIC JJIS BBIMOJTHCHHUS B YAaChI
CaMOCTOSITEILHON paboTh! (pa3uen 6.2.)

VK-1-¥3

B kavecTBe ()OHIOB OLICHOYHBIX CPEJICTB JUIS OLICHKH YMEHUH 00yJaroIerocs
UCTIONIB3YIOTCSL 3aJlaHusl 9 pEeKOMEHJOBAaHHBIC ISl BBHIMOJTHCHHUS B YaChI
CaMOCTOSITEILHON paboTh! (pa3uen 6.2.)

VYK-1-¥3

B kavecTBe ()OHIOB OLICHOYHBIX CPEJICTB IS OLICHKH YMEHUH 00yJaroIerocs
UCTIONB3YIOTCSL 3amanus 10 peKOMEHJOBAaHHBIE MJIi BBIOJIHEHUS B YaChI
CaMOCTOSITEIbHON paboTh! (pasuen 6.2.)

YK-1-Y4

B kadecTBe ()OHIOB OLICHOYHBIX CPEJICTB IS OLICHKH YMEHUH 00yJaroIerocs
UCTIONB3YIOTCSL 3amaHus 11 peKoMeHJOBAaHHBIE MJIsi BBIOJIHEHUS B YaChI
CaMOCTOSITEILHON paboThI (pa3uen 6.2.)

YK-1-Y4

B kauecTBe ()OHIOB OLICHOYHBIX CPEJCTB IS OLICHKH YMEHUH 00yJaroIerocs
UCIIONIL3YIOTCSL 3a/aHus 12 peKOMEHJOBAHHBIC IS BBITOJIHCHUS B YaChI
CaMOCTOSITEILHON paboThI (pa3uen 6.2.)

YK-1-V5

B xauecTBe (OHI0B OLIECHOYHBIX CPEJCTB I OLIEHKH YMEHUH 00y4daro1erocs
UCIIOJIB3YIOTCS 3alaHus 13 peKOMEHJOBAaHHBIC IS BBITOJHEHHS B Yachl
CaMOCTOSITEIbHON paboTh (pa3aen 6.2.)
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YK-1-V5

B xauecTBe (OHI0B OLIECHOYHBIX CPEJCTB I OLIEHKH YMEHUH 00y4aroIerocs
UCIIOJIB3YIOTCS 3a/laHus 14 peKOMEHJOBAaHHBIC IS BBITOJHEHHS B Yachl
CaMOCTOSITEILHOMN paboThI (pa3aen 6.2.)
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YK-1-Y6

B kauecTBe OHIOB OIICHOUYHBIX CPEJICTB JJISl OLIEHKH YMEHUH 00y4Jaronerocs
UCIIOJIB3YIOTCS 3alaHus 15 peKOMEHJOBAaHHBIC IS BBITOJHEHHS B Yachl
CaMOCTOSITENLHOM paboThl (pazaen 6.2.)

12

YK-1-Y6

B xauecTBe (OHI0B OLIECHOUHBIX CPEJCTB I OLIEHKH YMEHUHN 00y4daroerocs
UCTIONB3YIOTCS 3a/aHusi 16 peKOMEeHJOBaHHBIC I BBIIOJHEHUS B YacChl
CaMOCTOSITEILHOMN paboThI (pa3xen 6.2.)

3aaHus, HanpaBJeHHbIE Ha (JOpMUpPOBaHHE NPOEeCCHOHATIbHBIX HABBIKOB, BIIAJICHUH.

Kon pesynprara
o0yyeHus

3aganus

YK-1-Bl

B kadectBe (POHIOB OLIEHOUHBIX CPEJACTB JIJIsl OILIEHKU HABBIKOB, BIIAJICHUH,
OMbITa  JCATEIBHOCTH OOydYaromierocs UCHOJB3YIOTCA 3amaHus 17,
PEKOMEH/IOBAaHHBIC ISl BBIMOJHEHHUS B Yachl CaMOCTOSITENBHON pabOThI
(paznen 6.3.).

VK-1-B1

B kadectBe OHIOB OLIEHOYHBIX CPEJACTB JIJIsl OIIEHKU HABBIKOB, BIIAJICHUH,
OTBITa  JCATENHHOCTH OOYYArOIIeTrocs HCIOJB3YIOTCS — 3amaHus 18,
PEKOMEHIOBAaHHBIC ISl BBIMOJIHEHHUS B Yachl CaMOCTOSITENbHON paboOThI
(paznen 6.3.).

YK-1-B2

B KAa4deCTBEC (1)OH210B OLCHOYHBIX CpeI[CTB JJIA OII€HKHW HABBLIKOB, BJ'Ia)IeHHfI,
OMbITAa JESATENBHOCTH OOyYaromierocsi HUCHONB3YIOTCS 3adaHus 19,
peKOMeH}IOBaHHBIe JIA BBIIIOJIHCHHUSA B YacChbl C&MOCTOHTGJ’IBHOI\/’I pa6OTI)I
(pazzmen 6.3.).

YK-1-B2

B kadectBe (OHIOB OLIEHOYHBIX CPEJICTB JIJIsl OIIEHKU HABBIKOB, BIIAJICHUH,
OTMBITa JCATENHHOCTH  OOydYaromierocs WCHoub3yioTcs 3amanus 20,
PEKOMEHIOBAaHHBIC ISl BBIMOJTHEHHUS B Yachl CaMOCTOSITENbHON paboThI
(paznen 6.3.).

YK-1-B3

B kadectBe OHIOB OLIEHOYHBIX CPEJICTB NIl OIICHKU HABBIKOB, BIIAJICHUH,
OMbITa JCATCIBHOCTH  OOYyYaromierocss HUCHOJB3YIOTCA 3amanus 21,
peKOMeHI[OBaHHBIC IJId BBIIIOJIHCHHUSA B YacChbl CaMOCTOHTCHBHOﬁ paGOTBI
(paszmen 6.3.).




YK-1-B3

B kauectBe (pOHIOB OLIEHOUHBIX CPEICTB
OMbITAa JEATENBHOCTH  OOy4aromierocs
PEKOMEH/IOBAaHHBIE JUISI BBITIOJHECHUS B
(pazzen 6.3.).

JUISL OLIEHKU HaBBIKOB, BIIAJCHUH,
UCIIONB3YIOTCS  3aiaHust 22,
4yachl CaMOCTOSITENBHON pabOThI

YK-1-B4

B kauectBe (pOHIOB OLIEHOUYHBIX CPEICTB
ONbITa  ACSATEIBHOCTH  OOyYarOIIerocs
PEKOMEH/IOBAaHHBIC JUISI BBINIOJHCHUS B
(pazzmen 6.3.).

JUIS OLIEHKHU HaBBIKOB, BIIAJCHUIA,
UCIIONB3YIOTCS  3ananus 23,
4yachl CaMOCTOSITEJIBHOM pPadOoThI

VK-1-B4

B kadectBe )OHIOB OLIEHOYHBIX CPEACTB
OMbITa  JCATCIIBHOCTH  OOyYaromerocs
PEKOMEH/IOBAaHHBIC [UUIsl BBIMOTHCHHS B
(pazzmen 6.3.).

JUIS. OLICHKH HaBBLIKOB, BJIAJIEHHI,
WCMOJIB3YIOTCS  3ajaHus 24,
Yachl CaMOCTOSITEIBHON pabOTHI

VK-1-B5

B kauectBe (pOHIOB OLIEHOUYHBIX CPEICTB
ONbITa  ACSATENBHOCTH  OOy4YaromIerocs
PEKOMEH/IOBAaHHBIC JUISI BBITIOJHCHUS B
(paznen 6.3.).

JUIS OLIEHKHU HaBBIKOB, BIIAJCHUIA,
UCIIONB3YIOTCS  3aianust 25,
Yachl CaMOCTOSITEIbHON pPabOThI

10

YK-1-B5

B kauectBe (pOHIOB OLIEHOYHBIX CPEICTB
OMbITa  ACATEIBHOCTH  OOYYarOIIETOCs
PEKOMEH/IOBAaHHBIC JUISI BBITIOJHCHUS B
(paznen 6.3.).

JUISL OLIEHKHU HaBBIKOB, BIIAJCHUIA,
UCIIONB3YIOTCS  3amanust 26,
Yachkl CaMOCTOSITENIbHON pPabOoThI

11

VYK-1-B6

B kauectBe (pOHIOB OLIEHOUYHBIX CPENICTB
ONbITa  JEATEIBHOCTH  0Oydarolerocs

JUISI OLICHKHM HABBIKOB, BJIAJICHHIA,
WCTOJIb3YIOTCS  3ajganus 27,

PEKOMEHIOBAaHHBIC JUISI BBIMIOJIHCHHUS B Yachl CaMOCTOSITEILHOW pPabOTHI
(pasnen 6.3.).

B kauectBe (pOHIOB OLIEHOYHBIX CPEJCTB I OIICHKH HABBIKOB, BIIAJICHUM,
ONBITa  JCATEIBHOCTH OOYyYaromerocs MCHOJB3YIOTCA — 3agaHus 28,
PEKOMEH/IOBAaHHBIC ISl BBIMOJHEHUS B Yachl CaMOCTOSITENBHON pabOTHI
(paznen 6.3.).

12 |VK-1-B6

8. IEPEYEHD 0CHO§H0171 M JOIOJIHUTEJBbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCLHUIIJIAHBI (MOIY.JIS)

a) OCHOBHas JIUTEpaTypa:

1. Cubupskos, E. b. Kparkuii kypc nuneitHo# anre6psl : yuebnoe nocooue / E. b. Cubupsikon. —
HoBocubupck : Cubupckuii rocy1apcTBEHHbIN YHUBEPCUTET TEIEKOMMYHUKaMKA U uHpopmaruku, 2015.
— 39 c. — ISBN 2227-8397. — Tekct : 31eKTpoHHBIN // DnekrpoHHO-0MOnMMoTeuHas cuctema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/45475.html

2. Ilepemutuna, T. O. MatemaTtudeckas JOruKa 1 TEOPHs allrOpUTMOB : yuebHoe nocodue / T. O.
[lepemutnHa. — Tomck : TOMCKMH TrOCyapCTBEHHBI YHUBEPCUTET CHCTEM YOPABJIECHUS H
panuosnekTponuku, 2016. — 132 c¢. — ISBN 2227-8397. — TeKkcCT : 3J1€KTPOHHBINA // DIEKTPOHHO-
omommoteunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/72121.html

3. Cynomnaros, C. B. MaTemaTrueckast JJOrMKa U TEOPHS aJITOPUTMOB : YU€OHUK U TPAKTUKYM JJIs1
akajemuueckoro 6akanaspuata / C. B. Cynomnaros, E. B. OBunHHMKOBa. — 5-€ U3]1., cTep. — MoOCKBa :
NznarensctBo FOpaiit, 2019. — 255 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00767-1. — Tekct
: anekTpouHslit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/432018

0) IOTIOJTHUTEIbHAS JIUTEPATYpa:
1. DnemeHThl NMUHENHHON anredpsl : yuebHoe nocodue / T. A. I'ynaii, A. ®@. Jlonrononosa, B. A.

XyxoBa [m gap.]. — CraBponons : CTaBpONOJIbCKUN TOCYJAapCTBEHHBIN arpapHbld YHUBEPCUTET,
CepBucmikosa, 2017. — 88 c¢. — ISBN 2227-8397. — Tekct ANEKTPOHHBIN  //
DIeKTPOHHO-OMOINOTEeUHAS cucrema IPR BOOKS [caifT]. — URL:

2. Jlenosckas, E. B. Jluneiinas anre6pa u ananutudeckast reometpust. COOpHHK 337124 : MPaKTHKYM
/ E. B. JlenoBckas. — M. : MockoBCKasi rocyJapCTBEHHAs akaieMusi BOJAHOTo TpaHcnopra, 2017. — 100 c.
— ISBN 2227-8397. — TekcT : anekTpoHHbIH // DnexTpoHHO-O0mOimoTeunas cucrema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/76710.html




3. EmenbsiHoBa, T. B. Jluneiinas anreOpa. Pemenue TunoBbix 3agad : yuyeOHoe mocodue / T. B.
EmenbsnoBa, A. M. KonbuaroB. — CapatoB : At [Iu Op Menua, 2018. — 184 c. — ISBN 978-5-4486-
0331-0. — Tekcr : 3neKTpOHHBIH // DnexTponHo-0nbmmoreunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/74559.htm

9. HEPEYEHb KOMIUVIEKTOB JIMNEH3MOHHOI'O U CBOBOJHO
PACITPOCTPAHAEMOTI'O TIPOI'PAMMHOI'O OBECIIEYEHUA, UCITOJIB3YEMOI'O ITPH
W3YUEHUHN YUYEBHOM JUCIIUILIVHBI

[Tpu n3yueHnn yuyeOHOM TUCHUIUIMHBI (B TOM YHUCIIE B MHTEPAKTUBHON (OpME) MpEAronaraercs
MPUMEHEHHE COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH. KOMIUIEKT IporpaMMHOT0 00eCTIeUeHUs TSt
UX UCIOJIb30BAHNUS BKIIOYAET B CEOS:

nakeTsl oucHOro mporpammHoro obecreuenus Microsoft Office (Word, Excel, PowerPoint),
OpenOffice;

Be0-0paysep (Google Chrome, Mozilla Firefox, Internet Explorer ap.);

ANIEKTPOHHYIO OubmoTeunyto cucremy IPRBooks;

CHCTEMY pa3MelleHUs B ceTH «MHTepHET» M MPOBEPKH Ha HAIMYHE 3aMMCTBOBAHHI KYpPCOBBIX,
HAYYHBIX U BBITYCKHBIX KBaTH(PUKaIHOHHBIX padoT «BKP-BY3.PDy.

Jns pgoctyna K ydyeOHOMY IUIaHY M pe3yjbTaraM OCBOCHHS TUCIMILIMHBI, (OpPMUPOBaHUS
[Toprdommo obydvaromierocst ucnoib3yercs: JIMUHbIN KaOWHET CTyAeHTa (OH-JIAH JOCTYIl 4Yepe3 CeTh
Hutepuer http://lk.rosnou.ru). [[ns oOecrieueHus mocTyma oOydYalwIIMXCS BO BHEYYE€OHOE BpeMs K
AJIEKTPOHHBIM ~ 00pa30BaTENIbHBIM pecypcaM y4eOHOH JWMCHUIUIMHBI, a Takke I CTYJCHTOB,
00y4aroIuxcs ¢ MPUMEHEHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHN, UCTIONB3YETCS MOPTal
anekTpoHHoro oOyuenmss ©Ha ©Oaze CIO Moodle (on-maitH poctym uepe3 cethb HTepHer
https://e-edu.rosnou.ru).

10. TIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJUMBIX JJIs1 OCBOEHUA JUCIIUIIJIMHbI

https://math.semestr.ru/math/lim.php onnaiin-pecypc st npoBepKH MPaBUIBHOCTU PELICHUS
MaTeMaTHYeCKUX MoJieneit

https://www.matburo.ru/ex_ma.php?pl=maissl#1 caiit no uccienoBanuto GyHKINI

https://programforyou.ru/calculators/calculator-matric caiit mis pemieHuss MaTpuil pa3HBIX
pasMepHoOcTEn



11. OBYYEHHUE NHBAJINJIOB 1 JINIl C OTPAHUYEHHBIMHA BO3MOKHOCTAMHU
310POBbA

N3ydenre y4eOHOI AMCUMILIUHBI OOYYarOIIMMUCS HHBAIUIAMHU U JHUIAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBSI OCYILIECTBIISICTCSI B COOTBETCTBHUH ¢ [Iprkazom MunuctepcTBa 00pa3oBaHus U
Hayku P® ot 9 Hos6pst 2015 1. Ne 1309 «O6 yrBepxkaenuu [lopsiaka obecrieueHrs yCIOBHIA TOCTYITHOCTH
JUI. MTHBAJIN/IOB OOBEKTOB U MPEAOCTABISEMBIX YCIYyT B cepe 00pa3oBaHMs, a TaKKe OKa3aHHs UM IPHU
3TOM HEOOXOAMMOM MOMOIIN» (C U3MEHEHUSIMU U IONOJHEHUSIMH ), MeTOANYECKUMU PEKOMEHAAIUSIMHU T10
OpraHu3ani 00pa30BaTENLHOrO IMpolecca s OOyYeHHS WHBAIMIOB W JIML C OrPaHMYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSI B 00pa30BaTeIbHBIX OPraHU3alMSIX BBICIIETO OOpa30BaHMS, B TOM YHUCIE
OCHAIIIEHHOCTH 00pa30BaTENBbHOIO MPOLECCa, YTBEPKICHHBIMH MHHHUCTEPCTBOM 00pa3oBaHUS U HAYKH
P® 08.04.2014r. No AK-44/05BH, Ilonmokenrem 00 opraHu3anuu 0Oy4YEHUs CTYJIEHTOB — MHBAJIUIOB U
JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI, YTBEPKJICHHBIM MPUKA30M PEKTOpa Y HUBEPCUTETA OT
6 Hos10pst 2015 roma Ne60/o, ITonoxxenuem o LleHTpe MHKITIO3UBHOTO 00pa30BaHUS M TICUXOJOTHYECKON
nomoun  AHO BO «Poccuiickuii HOBbI YHUBEPCUTET», YTBEPHKIEHHOTO MPUKa30M pektopa oT 20 mas
2016 roma Ne 187/0.

Jluma ¢ OrpaHWYECHHBIMH BO3MOXXHOCTSIMH  3JIOPOBbS M HWHBAIUILI  OOECIICUHMBAIOTCS
ANEKTPOHHBIMU 00Pa30BATENbHBIMU PECYPCAMHU, AJANTUPOBAHHBIMU K COCTOSTHUIO X 3/I0POBBA.

[IpenocraBieHne  CHEUMATbHBIX TEXHUYECKMX CPEICTB OOydyeHUS  KOJJIEKTUBHOIO U
WHIUBUAYAIBHOTO TOJIb30BaHUA, MOM0OpP M pa3padoTka Y4eOHBIX MaTepUajoB IS OOydyarouuxcs c
OTPAaHUYCHHBIMH  BO3MOXHOCTSIMH ~ 3JIOPOBbSI  MPOM3BOJUTCS  MPEMOAABATEIIIMH  C  YU4ETOM
WHIUBUAYAIBHBIX  TNCUXO(QU3HOJIOTHUECKUX  OcoOeHHocTed — ofywarommxcs M cleuu@ukd
npreMa-tiepeiayn yaeOHou nHpopManuu Ha OCHOBAaHUH IMPOCHOBI, BRIPAKEHHOW B MUCEMEHHOU (hopme.

C oOyuaromumucs 1Mo WHAWBUYaTbHOMY IUIAHY WIM WHAWBUAYAJIbHOMY TpaduKy MPOBOIATCS
WHJIMBUIYQJIbHBIC 3aHATHUS U KOHCYJbTAIIUH.

12. OIUCAHUE MATEPAAJIBHO-TEXHAYECKOM BA3bI, HEOBXOIUMOM 115
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE (MOAY JIIO)

Jns mpoBeneHUs IEKIMA HWCHONB3YyeTCsl JEKIMOHHAs ayAuTopus, OOOpyIOBaHHAs JIOCKOM,
KOMITBIOTEPOM, TIPOESKTOPOM H SKPAHOM.

Jns mpoBeneHUs CEMHUHAPCKUX 3aHATUNA HUCHONB3YIOTCS ayJuTOPUU Ha IJIOOBIX OJTaxax,
000pyI0BaHHBIE IOCKOH.

3aHATHS ¢ UHBAUAAMH TIO0 3PEHHIO, CIYXY, C HApYIIEHUSMHU OMOPHO-ABUTATEIBHOTO ammapaTa
MIPOBOJSATCS B CHELMATIbHO 00OPYJOBaHHBIX AayIUTOPHSIX MO MX MPOChOE, BHIPAXKEHHON B MUCHMEHHOU

dopme.

ABTOp (cocTaBuTenb) JIOKTOP Acrtanun C.B.
TEXHUYECKUX HayK,IIpodeccop



