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1. HAUMEHOBAHME U IIEJIb OCBOEHUSA JNCIIUIIVIMHBI

VYyeOnass mucruruinHa «Marematudeckas Jormka U JluHeiiHas anreOpa» u3ydaercs
00yuaroIuMuUCs, 0OCBauBaOIIMMU 00pa30BaTeNbHyI0 porpammy «byxrantepckuil yuer, aHaiu3 U ayuT"
[0 HAIpPaBJIEHUIO IOATOTOBKM "ODKOHOMHKa» B COOTBETCTBHMM ¢ DenepanbHbIM TIOCYAapCTBEHHBIM
o0pa3oBaTelbHBIM CTaHIAAPTOM BBHICHIETO OOpa3oBaHMsI 1O HampasieHuto mnoarotoBku 38.03.01
DKOHOMUKA, KBaTHU(HUKAIKA (CTETIeHb) OaKaaBp, yTBEPKASHHOTO MPUKa3oM MHUHHCTEpCTBA 00pa30BaHUs
n Hayku Poccuiickoit @enepanuu ot 12.08.2020 roga Ne 954 (GI'OC BO 3++).

Llenpto Kypca SBIS€TCS pPa3BUTHUE Y CTYACHTOB HAaBBIKOB MaTEMaTHYECKOT'O MBILIUICHUS,
CIOCOOHOCTEH K CAMOCTOATENBHOM TBOPUYECKOI padoTe.

3amayamMu Kypca sIBISIOTCSA: OCBOCHHE CTYACHTaMU 0a30BbIX 3HAHUM B 00JIaCTH anredpbl MaTpUIL;
npuoOpeTeHNEe TEOPETUUECKUX 3HAHHMKA B 00NAacTH aireOpbl; OCBOCHHE MaTEMAaTWYEeCKOro ammapara |
MprUoOpeTeHNE HAaBBIKOB B PEIICHUH 3a]1a4 alnreOpshl.

Wzydenne  y4eOHOW  NUCHMIUIMHBI  HANpaBICHO HAa  MOATOTOBKY  OOyYaromuxcs K

OCYIIECTBJICHHUIO JESTEIBHOCTH B COOTBETCTBHU C NMPO(GECCHOHAIBHBIM CcTaHIapTOM «CIIEIHMaInCT I10
(UHAHCOBOMY KOHCYJIbTUPOBAHHIO», YTBEPKIEHHBIM IMpPHUKa30M MUHHUCTEPCTBA TpPyJa U COLMAIBHOMN
3amuThl PO ot 19 mapra 2015 1. N 167H.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OEPA3OBATEJIBHOM
ITPOI'PAMMBbI

VYuebHas qucuuiuinHa MaremaTtuyeckast JIOTHKa U JIMHEiHas anredpa OTHOCUTCS K 00s3aTelIbHON
YacTH M U3ydaeTcs Ha 2 Kypce.

2.1. TpeboBaHUs K NpeIBAPUTEIBHOM TOATOTOBKE 00YUYaIOLIErocs:

[lepeueHp TUCHUIUIMH, YCBOEHHE KOTOPBIX HEOOXOIMMO Ui U3yueHus Kypca «Maremarnyeckas
noruka 1 Jluneitnas anredpax»: "Mertobpl HayuHoro uccienoBanus”, "Mudopmaruka", "MaTemarnueckuit
aHanmu3".

[TapamuienpHO € OUCHUIUIMHON m3ydaroTcd: «®DuHAHCOBasi TI'PaMOTHOCTb M YIIPaBIICHUE
(buHaHCaAMMY,

"JKOHOMUKA OpTraHu3aluK (IpeanpusITs)".

2.2. JlucuuruiuHbl (MOYIN) U PAKTUKH, JUIS KOTOPBIX OCBOEHHME TAaHHOW TUCIUIUIMHBI (MOIYIIS)
HE00XO0/AMMO KaK IpeJIIIeCTBYIOLIee:

Nzyuenune xypca «Maremartudeckast joruka u JIuHeitHas anredpa» HEOOXOIUMO ISl OCBOCHUS
JOPYTUX MAaTeMaTHUYeCKUX JUCHMILINH: «Teopus BEpOSTHOCTE M MaTeMaTH4YeCKas CTATUCTHKA»,
"Crarucruka", "HpopMalinoHHbIE CHCTEMBI B 9KOHOMUKE".

Pa3zButne y oOyyarommuxcsi HaBBIKOB KOMaHAHOH palOoThl, MEXIMYHOCTHOH KOMMYHHUKAIUH,
MIPUHSATHS PELICHUH, INJEPCKUX KauecTB 00€CIeYNBAETCS YTEHUEM JIEKIIUH, TPOBEIEHUEM CEMUHAPCKUX
3aHATHH B (hopMe orpoca M pelIeHus 3a/1a4, CoJepKaHue KOTOPBIX pa3paboTaHO Ha OCHOBE PE3yJIbTAaTOB
Hay4YHBIX HCCIIEIOBaHHUM, NPOBOJUMBIX YHHUBEPCUTETOM, B TOM YHCIE C Y4YE€TOM pPErMOHAIbHBIX
oco0eHHOCTeH MmpoeccHoHaNBbHON 1eATEIbHOCTH BBITYCKHUKOB U MOTPEeOHOCTEN paboToaTese.

3. IVTAHUPYEMBIE PE3YJIBTATHBI OBYYEHUSA 1O AUCIUIIJIMHE, COOTHECEHHBIE C
MJIAHUPYEMBIMU PE3YJbTATAMM OCBOEHUS OBPA30OBATEJBHOM ITPOI'PAMMBI

B pesynpTate ocBOeHHS IUCHUIUIMHBI OOyYaroUIMiics MO MporpamMme OakaiaBpuaTa JOJKEH
OBJIAJIETD:

- Cnocoben ocyuiecmensimos ROUCK, KpDUMUYUECKUI AHAIU3 U CUHMe3 UH(OpMayUU, NPUMEHAMD
CUCEMHBLIL NOOX00 013 peuteHusa nocmaesiennvix 3aoay (YK-1)

Ilnanupyemble pe3yabTaThl 00y4eHHs 110 AUCHHUILIMHE

dopmupyemas Kopg pesynbrara
PMHDY [Tnanupyemble pe3yabTaTbl 00ydeHUs A DE3Y.
KOMITIETEHIUS o0y4YeHHS

CnocodeHn 3Harth:




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

Hcuncnenune BeickaspiBanuil. [Ipenukarsl. YK-1-32
0a30BbIC MOHTHS JIMHEHHON aareOpsl YK-1-33
METO/bI PEIICHHS CUCTEM JIMHEHHBIX alre0pandecKux YK-1-34
ypaBHEHUH

TEPMUHOJIOTMIO U OCHOBHBIE ITOHATHUS, U METOBI, VYK-1-35
HCIIOIb3YyEMBIC B IMHEHHOU anreope

MIPUHLIMIIBI IPOBEACHUS TEOPETUUECKOIO UCCIIEJOBAHMS 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,

IIpH pEeLICHNUH 3a]1a4

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 1 Bepu(pUIIMpPOBaTH MTOTyYCHHbIE
pE3yJIbTaThI
Baajgern:
METOJIaMU IIOCTPOECHUS U YIIPOILLEHUS JTOTUUECKUX 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 JUCIAIIVIMHBI B 3BAYETHBIX EJIJMHUIAX C YKASAHUEM
KOJNYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUAIOIIUXCSH C MPENOJABATEJEM (IIO BUJIAM YUEBHBIX 3AHATHI)
N HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCHA

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHBIX enuHuIiib (108 vaca).

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




Pacnpenesienne y4eOHOro BpeMeHH 10 TeMaM M BHAaM y4eOHBIX 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 HCUUCIICHUS BRICKA3bIBAHUH.
Teopus npeaukaToB

Bricka3piBanus.
Hcuucnenue
Bricka3pIBaHUH.
Bynesa anrebpa.
IIpumenenne
HCYHUCIICHHS
BBICKA3bIBAHUIM.
Teopus nperuKaToB

14 4 2 | 2 10

Marpuusl. Onpeaenutenu. O6paTHas MaTpuLa.

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

CucremMbl THHEWHBIX anreOpandecKknX ypaBHEHUNH. MeToIbl pelIeHns] CUCTEM JIMHEWHBIX anreOpandecKux

ypaBHEHUI

CuctemMbl  JIMHEHHBIX

anreOpanvaecKux

ypaBHeHUU. MeTtozsl

4. |pemeHus cuctem| 15 4 2 2 11

JINHEWHBIX

anreOpanveckux

YpaBHEHUU

I'eomerpuyeckne BeKTOphl. BBeieHHE B TEOPHIO JIMHEHHBIX MPOCTPAaHCTB. BekTopHas anredpa.
KommnexcHble uncna.

T'eomerpuueckue
BEeKTOpHl. BBenenue B
TEOPUIO JIMHEMHBIX
MIPOCTPAHCTB.
Bekropnas  anreGpa.
Kommiexcuble yncna.

14 4 2 2 10

OnemeHTHI 0011ei anreOpsl. MHOro4IeHb! HaJl IPOU3BOJIBHBIM IT0J1eM. JINHEeHHOe IPOCTPaHCTBO Hal
IIPOM3BOJIBHBIM IIOJIEM.

DJIEMEHTHI o0mmei
anreOpbl. MHOTOYJICHBI
HaJ MPOM3BOJIBHBIM
IOJIEM. JluneitHoe
MPOCTPAHCTBO HaJ
MPOU3BOJIBHBIM TIOJIEM

Anrebpandeckue JIMHAY U IOBEPXHOCTH NEPBOTo Mopsaka. Anredpanyeckre JMHIM BTOPOTO MOPsIIKa Ha
IIOCKOCTH. 1IoBEpXHOCTH BTOPOTO MOpsAKA.

Anrebpandeckue
JMHAU U TIOBEPXHOCTH
HIEPBOTO HOpSIKA.
Anrebpanyeckue
JIMHUH BTOPOTO
HOPSIKA Ha IIOCKOCTH.
[ToBepxHOCTH BTOpPOTO
MopsZIKa.

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
HCYNC/IEHUA BbIiCKa3bIBaHuil. Teopusi npeankaTos.
1. Onpenenenne BeickazbiBanusi. OCHOBHBIC JIOTUYECKUE ONIEPAIIMU HaJl BHICKA3bIBAHUSIMH.
2. 3akoHbl morJomleHUsA. 3akoHbl Je¢ MopraHa. 3aKOH HCKJIIOYEHHOTO TPEThEro. 3aKOoH
CHJIJIOrU3Ma
3. bynea anreopa. [IpuMeHeHre MCUUCIICHUS BhICKAa3bIBaHMM. Teopus IpeIrMKaToB

Tewma 3. Marpuusl. Onpeaenurenu. O0paTHas MaTpuua. .

[TonsitTue matpunel. Matpunsl cnenuanbHoro Buja. Onepanuu Haj MaTpunaMu. JIuHeiHsble
ornepanuy. YMHOXXEHUE MaTpHll. TpaHCIIOHHMpPOBaHHE MAaTPUIbl. OJIEMEHTapHblEe MPeoOpa3oBaHUS
Mmatpull. [IpuBenenue marpuubl k cryneHuyatoil ¢opme. [IpuBeneHue k TpaneuueBUAHON Qopme.
[IpuBenenue k TpeyroiabHou hopme. MaTpulibl 31eMEHTapHbIX peoOpa30BaHUi.

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

VYcnosue obpatumoctu. IloHsTHe HeBbIpoXkIeHHON Marpuupl. [loHsATHE 00paTHOW MAaTPHIIBI.
CaoiicTBa 0OpaTHOI MaTpulbl. Beruncnenue oopatHoit MaTpuisl. [IpuBenenne k AuaroHanbHol Gopme.
LU-pa3noxeHne MaTpuubl.

Tema 4. CucreMbl JTUHEHHBIX ajredpandecKux ypapHeHuii. MeToabl pelieHusi cucTeM
JINHEHHBIX aJIre0panyecKuX ypaBHeHUI.

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

2. Pemenue cucteM JIMHENHBIX YpaBHEHUM C KBaJpaTHON HEBBIPOKICHHOW MaTpULIEH: IIPABUIIO
Kpamepa, meTox o6paTHOii marpunsl. Meron ["aycca uccienoBanus 1 pEIEHU CUCTEM YPaBHEHUHN.

Tewma 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 MJIOCKOCTU 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. AdduHHas cucrema KoopauHar. JlejgeHue oTpesKka B JaHHOM OTHOILICHUU.
[IpssmoyronbHbele KoOpAuHaTHL. [Ipoekumm BekTOopa W KoopaumHatbl. CKalApHOE NPOU3BEACHUE.

RarrnAnrtrna



U cMemanHoe mpousBeneHus. [IpeobpazoBanue koopaunat. OproronansHas matpuna. [Ipeodpa3zoBanue
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
KOMIIJICKCHBIX YMCCJI Ha IINIOCKOCTH. MOILYHL nu apFYMeHT KOMIIJICKCHOT'O 4YucJIia. AHF€6paI/I‘IeCKa$I nu
TpUrOHOMeTpuYecKas (opMbl KoMIUIeKCHOro uucia. PDopmyna Ounepa. IlokazarenpHas dopma
KOMILIEKCcHOTro uncna. MU3Bneuenne KopHs U3 KoMmiuiekcHoro unciia. @opmyna Myaspa.

Tema 6. diieMeHTHI 0011l aJredpbl. MHOroYwIeHbI HA/l IPOU3BOJIBLHBIM 10JIeM. JInHeliHoe
NPOCTPAHCTBO HA/l NIPOU3BOJIbHBIM OJIEM.

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

2. Kosbiio mHorousneHoB. Jlenenne MHorowieHoB. Kopuu muorounenoB. Teopema be3dy. Meron
l'opuepa. OcHoBHasi Teopema anreOpsl. KaHOHHWYECKOE pa3OKEHHE MHOTOWIEHA HaJa I0JIeM
KOMIUIEKCHBIX 4YKcesl. MHOTOWIEHBI HaJl II0JIEM BEILIECTBEHHBIX YHCEIL.

3. Ompenenenuie U TepMuHONOTUs. JIMHEHAs 3aBUCUMOCTh. PaHT M 6a3a CHCTEMBI BEKTOPOB.
basuc u pasmepHOCTh JMHEHHOro mpocTpancTBa. M3omopdusm JHMHEHHBIX HPOCTpaHCTB. JIuHelHbIe
noanpocrpadcTsa. Jluneiinas o6onouka. Cymma U nepecedeHue JMHEHHbIX NoanpocTpaHcTB. llpsamas
cyMMma noamnpoctpancts. Jluneitnoe abdunHOE MHOTOOODA3HE.

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

1. TlonsiTne 00 ypaBHEHHMSX JMHMM M TIOBEPXHOCTH. YPAaBHEHHUS MpPSIMON Ha IUIOCKOCTH H
IJIOCKOCTH B mipocTpaHcTBe. [lonymnockoctu u nomynpoctpancTsa. [IpsiMas Ha MI0CKOCTH U INIOCKOCTh B
IIPOCTPAHCTBE B MPAMOYTOJIBHOM I€KapTOBOM cucTeMe KoopauHar. [Ipsmas B mpocTpaHCTBe.

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

3. Anre0Opanueckue TOBEPXHOCTH BTOporo mnopsanka. OOmiee ypaBHeHHe. [lpuBeneHHBIC
ypaBHeHudA. KaHoHudeckue ypaBHeHHs. ['eomerpuueckue cBoilcTBa. l{nnmHApHYECKHE MOBEPXHOCTH.
IToBepxHoCTh BpamieHus. Omnuncoua. ['unepbosnounsl. I[lapaGomouasl. Konyc BToporo mopska.
[TpuBenenue oOUIEro YpaBHEHHS LIEHTPAJIbHOM MMOBEPXHOCTH BTOPOI'O MOPSAAKA K KAHOHUYECKOMY BUITY.

Tema 8. EBKIINA0BBI M YHUTapHbIe IPOcTpaHcTBa. JInHeiinbie onepaTropbl. KBagpaTuunsie
¢popmbI.

1. CkanspHoe npousseneHue. OCHOBHbIE MeTpUUEeCKHE MOHATHSA. OpTOroHalbHBIE BEKTOPHI.
OptonopmupoBanHbiii  0asuc. I[Ipounecc oproronanuzamuu ['pamma-IlImunra. OproronaneHas u
yHuTapHas Marpuubl. QR-paznoxenue. Marpuna I'pama. OproronansHoe nononHeHue. JIuHelHoe
ad¢prHHOE MHOrOOOpa3ue B €BKJINA0BOM (YHUTAPHOM) IIPOCTPAHCTBE.

2. Onpenenenue U CBOMCTBA JIMHEWHOrO oneparopa. MaTpuua auHeitHoro oneparopa. Jluneitnoe
MIPOCTPAHCTBO OMEPATOPOB. Y MHOKEHHUE JIMHEHHBIX omepartopoB. OOpa3 u sSApo JTMHEHHOTO omeparopa.
WuBapuanTHele mnoanpocTpaHcTBa. OOpaTHbl  omeparop. CoOCTBEHHblE 3HAUYE€HUS M BEKTOPBHI.
XapakTepuCTHUYECKUAMN MHOTOYJIEH. [TonoOHbIE MaTpPHULIBI. ConpsikeHHoe MPOCTPAHCTBO.
CaMocorpsiKeHHbIE (3PMHUTOBBI) ONIEPATOPHI.

3. KBagparuunslie GopMbl B JTHHEHHOM, BEHIECTBEHHOM M KOMIUIEKCHOM MPOCTPaHCTBE. 3aKOH
MHepUUU. 3HaKoonpeeneHHble kBaapaTuunble popmbl. Kputepuii CunbBectpa. KBanparuunsie popmsl B
€BKJIMIOBOM M VHUTADHOM IIDOCTDAHCTBE

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

1. MHOXecTBa. DKBUBAJIEHTHOCTh. bruHapHOe oTHOMmIEHNEe. OTHOIIEHHE SKBUBAJIEHTHOCTH.

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

3. Ilonarue matpuiibl. MaTpuisl cnelianibHOro Buia. JIMHEHbIE onepanuu HajJ MaTpULAMU.
[Tpumepsi.

4. Onepauusi yMHOXeHUs MaTpull. TpancnonupoBanue MaTpuilsl. [Ipumepsi.

5. DnemeHTapHbie TpeoOpa3zoBaHusi MaTpuil. [IpuBeneHre MaTpuIlbl K CTyNeHYaToH ¢opme.
[IpuBenenne MaTpuIbl K TparneuueBuaHon hopme. [Ipumepsr.

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



IIpumepsl.

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

8. Munops! u anredpandeckue nonosHeHus. 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 MaTPHUIIBL.

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

12. T'eomerpuueckue BekTOpbl. CBOOOIHBIE BEKTOpHI. JIMHEHHBIE omepanuu HajJ BEKTOPAMH.
[Tpumepsi.

13. BemectBenHoe nauHEHHOE NPOCTPaHCTBO. [IOHATHS JHMHEWMHOW 3aBUCMMOCTH U JIMHEHHOMN
HE3aBUCUMOCTH. ['eOMeTprUeCcKuil CMBICII TUHEHHON 3aBUCUMOCTH.

14. ba3uc u pa3MepHOCTh JuHEHHOro npocrpancTBa. Koopaunarel BekTopa. Ilepexon k qpyromy
6aszucy. [Ipumepsr.

15. Adpdunnas cucrema koopauHat. lIpsmoyrompHble KoOpAMHATHL. [Ipoekium BekTOpa H
KoopauHatbl. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.

16. BekTopHOE M CMEIIAHHOE MTPOU3BEICHUS BEKTOPOB.

17. IlpeobpazoBanue koopauHat. OproronanpHas Matpuia. [IpeoOpasoBaHue MPSIMOYTOILHOM
JIEKapTOBOI cHCTEMBI KOOPAMHAT Ha IJIOCKOCTHU U B IipocTpaHcTBe. [lonsipHble KOOpAMHATHI HA IUIOCKOCTH
U B IIPOCTPAHCTBE.

18. Cucrembl JMHEHHBIX anreOpanMyecKMX YpPaBHEHUH: COBMECTHBIE, HECOBMECTHEIE,
onpeeleHHbIEe, HEONPEAEIECHHbIE, OHOPOIHBIE, HEOAHOPOIHbIE.

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

20. Teopema Kponekepa-Kanemm. ®dynaameHTanbHas cucreMa pemieHud. CBs3b MExXIy
pELIEHUS MU OAHOPOJIHOM U HEOJHOPOIHOM CUCTEMAMU YPaBHEHUM.

21. Pemenne cucreM JMHEHHBIX anreOpandyeckuX ypaBHEHUH ¢ momolipio npaBuia 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 JMHUU M TOBEPXHOCTH. YPaBHEHHUsS MNPSAMONH Ha IUIOCKOCTH H
IJIOCKOCTH B IpocTpaHcTBe. [Ipumepsl.

25. IomymmockocTy U MoNIynpocTpaHcTBa. [IpsMas Ha MIOCKOCTH M INIOCKOCTh B IPOCTPAHCTBE B
NPAMOYTOJIHOM AEKapTOBOM cucTemMe koopauHar. [Ipsamas B mpoctpanctse. [Ipumepsl.

26. TlonsATUS TPYMIBI, TOATPYIIbLI, KOHEYHON rpynmnbel. Mopdusmsl rpynm. [loHsTHS Kombla U
OIS

27. OrnpeneneHue KOMIUIEKCHBIX 4YHMCEN, ACUCTBUS ¢ HUMHU. [lole KOMIUIEKCHBIX YHCEN.
N300paxeHne KOMIJIEKCHBIX YHCEN Ha MI0CKOCTH. [Ipumepsr.

28. Moaynp U apryMeHT KOMIUIEKCHOTO yucia. AnreOpanyeckas 1 TPUTOHOMETpHUEcKasi (hOpMBI
KOMIUIeKCHOTro yucina. [Ipumepsi.

29. ®opmyna Diinepa. IlokazarenbHas (opma KOMIJIEKCHOTO uucna. V3BieueHue KOpHS 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 (IOACTAaHOBKH) N-T'O IIOPSIKA.

Tema 2. BoickasbiBanus. Hcuucienne BpickasbiBanumii. byneBa anareopa. Ilpumenenme
HCYHCJIEHUS BbICKa3bIiBaHWH. 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 MEXKy 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. BBegeHue B TeOpHI0O JIMHEHHBIX MPOCTPAHCTB.
BekTopHas anreopa. Kommiexkcubie yncia. .

Bpewms - 2 yac.

OCHOBHBIE BOIIPOCHI:

1. HanpaBnennsle otpe3ku. CBOOOAHBIN BeKTOp. JIMHElHbIe onepannn Hajl BeKTopaMu. BekTopsl
Ha IIPSIMOM, Ha INIOCKOCTH U B IPOCTPAHCTBE.

2. BemectBenHoe mnuHelHOE MNpPOCTpPaHCTBO. [lOHATHMS JMHEHHOW 3aBUCHMOCTH W JIMHEWHOU
HE3aBUCUMOCTHU. [ €OMETpUYECKHI1 CMBICI JIMHEMHOM 3aBUCUMOCTH. ba3uc W pasMepHOCTb JMHEWHOIO
npoctpanctBa. Koopannate! BekTopa. [lepexon k npyromy 6azucy.

3. Koopmunater BekTopa. AdduuHas cuctema koopauHaT. [leneHwe oTpe3ka B JaHHOM
otHowieHUu. [IpsiMoyronbHble KoopauHathl. Ilpoekmum Bekropa U KoopauHaThl. CkajsipHOE
npousBeneHue. BekropHoe n cMmemannoe mpousBeneHus. [IpeobpazoBanme koopauHar. OpToroHabHAs
Matpuna. [IpeoOpa3zoBaHue MPSIMOYTOJBHON JIEKapTOBOM CHCTEMBI KOOPAMHAT HAa TUIOCKOCTH U B
npoctpaHcTie. [TonspHbIe KOOpIMHATHI HA TIIOCKOCTH U B TPOCTPAHCTBE.

4. OrmpeneneHue KOMIUIEKCHBIX YHCEN, JEHCTBUA C HUMHU. [lone KOMIUJIEKCHBIX YHCEll.
N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha TUIOCKOCTH. MOIyidb M apryMEHT KOMIUIEKCHOTO 4YHCIa.
AnreOpanyeckass W TpUTOHOMETpHuYeckas (opMbl KoMmiuiekcHoro uucna. @Dopmyma Ditnepa.
[TokazaTenpHas popma KOMIIEKCHOTO uucia. V3BieueHrne KOpHS M3 KOMIUIEKCHOTO uucia. Dopmyna
Myasgpa.

Tema 6. DuemeHTHI 00mIeil aaredOpbl. MHOro4ieHbl HaJA NPOU3BOJBLHBIM moJeM. JInHeiiHoe
NPOCTPAHCTBO HA/I IPOU3BOJILHBIM I0JIEM. .

Bpewms - 1 yac.

OcCHOBHBIE BOIIPOCHI:

OcHoBHas TeopeMa anredpsl. KanoHndyeckoe pasiioskeHrue MHOTOYJICHA HaJ MOJIeM KOMIUIEKCHBIX
yucesl. MHOrO4JIeHBI HaJl ITOJIEM BEIIECTBEHHBIX YHCEN.

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

Tema 7. AiiredOpanvecKkue JUHNUM U MOBEPXHOCTH MEPBOro NOPsAKA. AJiredOpandecKue 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. JInHeliHbIe onepaTtopsl. 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 JuHedHOro oneparopa. JInnelnoe
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. KBangparuunsie (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 Y4€OHON JUCIUTUIMHBI JJIsl CAMOCTOSTEILHOTO U3YUCHUSI:
Anrebpa — pa3zgen MaTeMaTHKH, H3Y4YaloOUIUMil omnepanud Haj d3JIEMEHTaMH MHOXKECTB
MIPOM3BOJILHON MPHUPO/IbI, 0000111at01e OOBIYHBIE OTIEPALIUU CIIOKEHUS U YMHOKEHHUS YHCEI.

BepxHe-TpeyrosibHas Marpuiia — KBaJpaTHas MaTpulia, Y KOTOPOW 3JIEMEHTBI, CTOSLIME HUKE
IJIaBHOW TMArOHaJu, CyTh HYJIH.

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

I'maBunas AuaroHajlib MaTpulbl — 3JICMCHTBI MAaTpUIbl, Y KOTOPBIX HOMEP CTPOKU COBIAAACT C
HOMEpPOM CTOJIOIA.

JlnaroHanpHass MaTpula — MaTpuUla, SBIIIOMIASACS OJHOBPEMEHHO M HI)KHE- M BEpXHe-
TPEYTOJIbHOM.

Ennnnynas marpuna — KBaJpaTHas MaTpula, Yy KOTOPOH 3JIEMEHTHI IJJaBHOM JTMAarOHAJIM PaBHBI
€AVHULE, a IPOYME DIEMEHTHI CYTh HYIIH.

KBanpaTtHast MaTpuiia — MaTpuIia, y KOTOPOH YKCIIO CTPOK U CTOJIOIIOB COBIAAAET.
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, COCTOSIIAs 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 YIEHOB HE PABEH HYIIIO.

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

HwxHe-TpeyrosbHas MaTpunia — KBaApaTHAas MaTpULa, Y KOTOPOH DJIEMEHTHI, CTOSLIUE BBIIIE
[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 MaTpULIEH AaeT EAMHUYHYIO MATPULLY.

O61uee pemenne CJIAY — COBOKYITHOCTb BCEX PELICHUI CUCTEMBI.

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

Omnpenenénnas CJIAY — CJIAY, nMeronias e1MHCTBEHHOE PEIICHHUE.

OHpGI[CJ'II/ITCJ'IB MaTpulbl — CyMMa HpOH3B€I[CHPII>i OJICMCHTOB MAaTpuUIlbl, B3AThIX 10 OAHOMY H3
Ka)i(,[[Oﬁ CTPOKH U KaKI0I'0 CTOJ'I6LI8. CO 3HAKOM IUIIOC UJIN MUHYC.

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

[TpuBenéHHas MaTpuLla — MaTPHILIA, Y KOTOPOH B KaX/JI0i HEHYJIEBOW CTPOKE CYIIECTBYET XOTs ObI
OJIMH HEHYJIEBOM JIEMEHT, B CTOJIOLIE KOTOPOTO BCE 3JIEMEHTHI CYTh HYJIH.

ITpuBenénnas CJIAY — CJIAY, y KoTOpoil MaTpuiia CHCTEMbI IPUBEACHHAS.

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

PaBHocunbubie CJIAY — cucteMbl, y KOTOPBIX OOIIHE PEIICHUs COBITAIAl0T.
Pazpemumas CJIAY — CJIAY, umeromas Xots Obl OHO pelIeHHe.
PaHr mMaTpuiisl — MakCUMalIbHOE YHCIIO JIMHEHHO HE3aBUCUMBIX CTPOK MaTPHIIbI.

Pacmmmpennas marpuna CJIAY — marpuma CJIAY, x xoTopoi 106aBieH cToyoer] cBOOOTHBIX
YJICHOB YPaBHEHUU CHCTEMBI.

Pemenne CJIAY — naOop 3HaueHUIl HEM3BECTHBIX CHCTEMBI, OOpAIAIONIMil BCE YpaBHEHHS
CHUCTEMBI B YHCJIOBBIE PABEHCTBA.



Cucrema nuHelHbIXx anreOpandyeckux ypaBHeHUH (CJIAY) — COBOKYNHOCTb HECKOJIBKHUX
JMHEWHBIX alNre0pandyecKux ypaBHEHUH OTHOCHUTEIIBHO OJIHOTO HabOopa HEU3BECTHBIX.

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

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

TpaHCHOHI/IpOBaHHaH MaTpua — MaTpula, B KOTOpOﬁ 10 OTHOIICHHUIO K I/ICXOIIHOI‘/'I MaTpune
CTPOKHU 1 CTOJI6I_IBI IIOMCHSAHBI MCCTaMH.

DneMeHTapHbIe TPeoOpPa30BaHUS MATPULL — TPH CIECIYIONIUE TPEO0OPa30BaHUS CTPOK MATPHIIBL:
l.mepemMeHna MecTamMu IBYX CTPOK MaTpHLIbL;

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

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

Onementapubsie npeodOpazoBanust CJIAY — Tpu criepyromme mpeoOpa3oBaHUs ypaBHEHHMA
CHCTEMBI:

l.mepemMeHa MecTaMH JIByX YPaBHEHUH CUCTEMBIL;

2.yMHOXeHHE 00eHX YacTell 0IHOTO U3 YpPaBHEHUI CUCTEMBI Ha YHCIIO, OTIIMYHOE OT HYJIS;

3.npubaBrneHre K O00EMM dYACTSIM OIHOTO YpPaBHEHHS COOTBETCTBYIONIMX YacTEH JApyroro
ypaBHEHHsI, yMHOKEHHBIX Ha IPOU3BOJIIBHOE YUCIIO.

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 OINpeACICHUE JTUHEUHBIX KOMOWHAIMU (€CIM BEKTOPHI
JUHEWHO 3aBHCUMBI)
6 YK-1-33 Yo Takoe CUCTeMa JIMHEHHbBIX aJlreOpanyeckux ypaBHEHUH
7 VK-1-34 Jatb ompeneneHue COOCTBEHHBIX 3HAYEHWHW 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 ONEPALNH U UX CBOMCTBA.
12 |YK-1-36 [TpuHIMn nocTpoeHust PyHKIIMOHAIBHBIX CXEM.
6.2. 3aanus, HarpaBJIeHHbIE Ha (OPMUPOBaHHUE NPO(PECCHOHATBHBIX YMEHUI.
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 3aBUCHUMOCTb M Pa3IOKHUTh
3aBHCHMBIN BEKTODP.
16 |YK-1-Y2 Haiitu paccTostHMe OT TOUKH J0 NPSIMOH - KacaTeabHOM K 3a1aHHON (PYHKITHH.
17 |YK-1-Y3 HaiiTu paccTosiHue OT TOYKH JI0 TIIOCKOCTH CM. MPHIIOKEHHE |
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 |




Pemmute cucremy nuHeiHBIX anreOpanuecknx ypaBHeHumit (CJIAY): cm.

21 |VK-1-V5
nprioxenue 1

2 |VK-1-V5 Haiitu coOcTBeHHBIE 3HAU€HUS U COOCTBEHHBIC BEKTOPHI 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 (hopMupoBaHue MPO(pECCHOHATBHBIX HABBIKOB, BIIAJICHUN.

Kon pesynbrara

Ne 3ananus
oOvyueHus
25 VK-1-B1 Annapatom uccinenoBanusi CJIAY
26 |YK-1-Bl BrIpakaTh THIIOBBIE IPAKTUYECKUE 33124 B TEPMUHAX JIMHEHHOHN 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 ITocTpouTh HOBBIM OPTOHOPMHUPOBAHHBIH Oa3uC
31 |VK-1-B4 [IpuBecT K KaHOHMYECKOMY BHUIY M ONPEAETUTH THIl MOBEPXHOCTH: CM.
npuioxenue 1
32 |YK-1-B4 Pemmmts ypaBaenue no popmyine Kapnano: cm. npunoxenue 1
33 |VK-1-B5 Haiitu KOCHHYCBI BCEX YIJIOB TPEYrOJIbHUKA CM. TpUiIOkKeHue |
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 JJIA TIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCHUTIIJIMHE (MOY.JIIO)
7.1. CpencrBa OLEHUBAHUSA B XOJ€ TEKYIETO KOHTPOJIS:

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

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

- BBINIOJIHEHUE 33JaHUI 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 paszgena 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 pazgena 6.2




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

17  |YK-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 [YK-1-V4 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 |[YK-1-V6 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 |YK-1-Bl 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 |YK-1-B3 3ananue 5 u3 paznena 6.3

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

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

32 |YK-1-B4 3ananue 8 u3 pasnena 6.3

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

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

35 [YK-1-B6 3ananue 11 u3 paznena 6.3

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

7.3 ®OC 1151 NPOMEKYTOUHON aTTECTALUU:
3ananus s OLICHKH 3HAHHIA.
Ne Kon pesynbrara axanns
o0yyeHus

1. Bricka3biBaHume.
2.. OCHOBHBIE JIOTHUECKHE OTIepAIH: OTPHUIIAHUE;

1 VK-131 KOHBIOHKIIHS, TU3BIOHKITHS.
3. [TopsA0K BBITIONHEHUS.
4. IMIUIUKanus 1 JIOTHYECKOE CIIEICTBUE.
Heo6xoanmoe ycnosue. JlocraTounoe ycioBue
DOKBUBAJICHITHS.
1.KoMMyTaTUBHOCTh KOHBIOHKIIUU U KOMMYTaTHBHOCTb JU3BIOHKIIUN
2. ACCOIMAaTUBHOCTH JIOTHYECKOTO YMHOXKEHUS U CIIOKEHUS
3. 3aKOHBI NOTJIOLIEHUS

2 VK-1-31 3akoHnbl e Moprana
3aKOH UCKITIOYEHHOTO TPETHETO
3aKOH CHJUIOTH3Ma
[Ipeobpa3zoBaHue TOrHUecKUx GopMy
1. bynesa anre6pa.

3 VK-1-32 2. [TpuMeHeHne NCUNCIICHHS BBICKa3bIBAaHUM.
3. Teopus npeauKaToB

4 VK-1-32 1. [Toctpoenne HyHKITMOHATBLHBIX cXeM.
2. YOPOIIEHUE JIOTHYECKUX BBIPAKCHUH.
1. MHoxecTBa. OKBUBaJEHTHOCTh. buHapHOoe oTHomeHue. OTHOLIEHUE

5 VK-1-33 SKBHUBAJIEHTHOCTH.
2. Orobpaxenus. Onpenenenue, IpoCTeHIne CBOMCTBA.
3. IMpousBesnenue orobpaxenuit. O6paTHoe 0TOOpaKEeHUE.




YK-1-33

1. JleiicTBus Haa MaTpuilaMu (CIOKCHHE, BEIYMTAHUE MATPHUIl, YMHOXCHUE
MaTpullbl Ha uyncio). x cBoiicTaa.

2. JleiicTBusl HaJl MaTpullaMu (YMHOXXEHHUE, TPAHCTIOHHUPOBaHUE 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 onpeaenuTeseil 4eTBEPTOTro U BBIIIE MOPSIIKOB.

9. DnemeHTapHbIE IPEOOPA30BAHNS MATPHIL.

10. O6partHast MmaTpuIia, €€ BEIYMCICHUE U CBOWCTBA.

11. ba3ucHbII MUHOP MaTpPHULIbI.

12. Panr matpuuel. Ero cBoiicTBa.

13. DKBUBaJICHTHBIC MATPHIIBI.

14. CriocoObl BEIYHMCIICHHS paHTa MATPHIIBI.

15. CucreMbl JUHEHHBIX aJIreOpandecKuX ypaBHEHUH (OCHOBHBIE TTOHSITHSI).

VYK-1-34

4. IlonsiTe Matpuibl. MaTpuipl CEUAIBHOTO BUA.

5. JIunenneie onepanuu Haa marpunaMu. [Ipumepsr.

6. Onepauusa ymHOXkeHUs Matpull. TpancnonupoBanue matpuusl. [Ipumepsl.
7. DOnemeHnrtapHble npeoOpasoBanusi Martpull. [lpuBeneHwe wmarpunbl K
crynenyaroil ¢opme. IlpuBeneHue MaTpulbl K TparnenUueBUIHOW (opme.
[Ipumepsr.

8. IlpuBeneHue MaTpuibl K TpeyrojibHoi (Gopme. MarTpulibl 37€MEHTapHBIX
npeodpaszoBanuil. [Tpumepsi.

9. Ilonstue nepecranoBku. ITonstue onpenenurens.

10. Iloctpoenne ompeaenutens n-ro mnopsaka. lIlpocreiimue cBoiicTBa
OIIPEACIUTES.

11. MuHops! u anredpandeckue aononHeHus. Teopema Jlamaca. [Ipumepst.
12. ®opmynsl pacdera ONpPENEIUTENEH BTOPOrO M TPETHETO TMOPSAKOB.
[Ipumepsr.

13. YcnoBue obparumoctu Matpuiibl. [IoHATHE HEBBIPOKICHHON MaTPUIIBL.
14. Tloustue oOpatHOil Matrpunbl. CBoiicTBa 00paTHOW MaTpPHULIBIL.
Beruucienue o0paTHOM MaTpUIBL.

15. IlpuBenenune Marpulbl K auaroHaidbHou ¢opme. LU-pasnoxenue
MaTtpuusl. [Ipumepsr.

16. 'eomerpuueckue BeKTopbl. CBOOOIHBIE BEKTOPBI.

17. JInnelinple onepanuu Haja BeKTopamu. [Ipumepsr.

18. BemecTtBeHHOe JIMHEWHOE MNPOCTpaHCTBO. lloHATMSA  NMHEWHON
3aBUCMUMOCTH MW JIMHEWHOW HE3aBUCUMOCTH. ['€OMETpUYECKUH CMBICI
JIMHEWHOM 3aBHCUMOCTH.

19. ba3uc u pa3mMepHOCTb JTUHEWMHOTO NpocTpaHcTBa. KoopanHaTel BEKTOpa.
[Tepexon x apyromy 6azucy. [Ipumepsr.

20. Adpdunnas cucrema koopauHat. [IpsiMOYyroiabHbIE KOOPAMHATHIL.

21. IIpoexunu BekTOpa U KOOpAUHATHL. CKaISIpHOE IPOU3BEAEHUE BEKTOPOB.
22. BEKTOpHOE U CMELIaHHOE ITPOU3BEIEHUSI BEKTOPOB.

23. IIpeobpazoBanne koopauHaT. OpTOroHagbHass MaTPHUIIA.

24. Tlpeobpa3oBaHue MPSMOYTOJbHON JIEKaPTOBOM CHCTEMBI KOOpIMHAT Ha
IUIOCKOCTH M B NMpOCTpaHCTBE. [lomsipHBIE KOOPAMHATHI HA IUIOCKOCTH MU B
IIPOCTPAHCTBE.

25. Cucrempl JUHEHWHBIX anreOpavecKuXx ypaBHEHUH: COBMECTHBIC,
HECOBMECTHBIE, OIIpEJICIICHHBIE, HEOIIPECIICHHBIE, OJIHOPOJHBIE,




VYK-1-34

16. PemieHne HEBBIPOKCHHBIX JIMHEHHBIX CUCTEM.

17. MaTtpu4HbIii METO PELICHUS] CUCTEM YPAaBHEHU.

18. Pemienne HEBBIPOKAEHHBIX JIMHENHBIX cucTeM. Metoa Kpamepa.

19. Pemenne mnpou3BOJIbHBIX cucTeM ypaBHeHui. Teopema Kponekepa -
Kanennmu.

20. DiieMeHTapHbIE MPe0OPa30BaHUs CUCTEM YPaBHEHUH.

21. Metop I'aycca pelieHus JIMHEHHBIX CUCTEM.

22. PemieHue cUCTEMbI OTHOPOJHBIX JIMHEHHBIX YPABHEHUN.

VYK-1-35

26. Panr matpuusl. Merop ['aycca BeuncieHus panra Matpuiibl. [Ipumepsi.
27. Teopema Kponekepa-Kanemm. @ynnameHTaibHasi CUCTEMA PEIICHUMN.
28. CBs3b MEXIY PEUICHUSAMH OJHOPOJAHOM U HEOJHOPOJHOW CHUCTEMaMHU
YpaBHEHUH.

29. Pemienne cuCTeM JHHEHHBIX anreOpandecKux yYpaBHEHHH C MOMOIIBIO
npasuia Kpamepa. [Ipumepsr.

30. Pemenue cucteM IUHEHHBIX anreOpandecKux YypaBHEHUH METOAOM
oOpartHo# matpusl. [Tpumepsi.

31. Metong Taycca wuccnenoBaHusi W pEIICHUS CUCTEM JIMHEHHBIX
anredpanveckux ypaBHeHui. [lpumepsr.
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VYK-1-35

23. DneMeHTbl BEKTOPHO anreOpsl.

24. BekTopbl (OCHOBHBIE OIIPEEIICHHS).

25. JluneiiHble omepaluu HaJa BEKTOpamMH (CIOKEHUE, BBIYUTAHUE,
YMHOKE€HHE BEKTOpa Ha uKcio). Mx cBoiicTaa.

26. [Ipoeknust BEKTOpa Ha OCh, CBOMCTBA ITPOCKITUH.

27. PazyioxeHune BEKTOpa 1Mo opTaMm.

28. Moaynb BeKTopa.

29. Hanpapanstomue KOCUHYCHI.

30. Cuctema KOOpAMHAT B IPOCTPAHCTRBE.

31. [leiicTBus HaJl BEKTOPaMH, 3aJaHHBIMU CBOUMH KOOPIUHATAMH.

32. CkanspHoe MPOU3BE/IEHUE BEKTOPOB U €ro CBOKCTBA.

33. BelpaxkeHue CKaJsipHOTO NMPOU3BECHHS Yepe3 KOOPAUHATHI, IPUMEHEHUE
K pEIICHHUIO 3a/1a4.

34. BekTopHO€E NPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA.

35. BelpakeHHe BEKTOPHOIO IMPOW3BEACHUS uYepe3 KOOpAUHAThl BEKTOPOB,
MIPUMEHEHHE K PELICHHUIO 3aj1ay.

36. CMmeniaHHOE MPOU3BEJEHIE BEKTOPOB U €r0 CBOICTBA.

37. Belpa)keHHe CMELIaHHOTO MPOU3BEACHUS Yepe3 KOOPJMHATHI BEKTOPOB,
MIPUMEHEHHE K PEIICHUIO 3a]1a4.

38. Cucrema KOOpAMHAT HA MIIOCKOCTH.

39. Buael cucteM KOOpJMHAT.

40. IlpunoxeHuss MeTo/la KOOPIWHAT HA IUIOCKOCTH (PacCTOSIHHE MEXTY
IBYMsI TOYKaMH, JeJieHWe OTpe3ka B JaHHOM OTHOIICHWH, IUJIOLIa/lb
TPEYTOJIbHUKA).

41. IlpeoOpazoBaHue cucTeMbl KOOPAUHAT (TTapaljIeIbHbBIN IEPEHOC, TOBOPOT
0Ceil KOOpJUHaT).




32. Ilonsitue 00 ypaBHEHUSAX JIMHUM U TIOBEPXHOCTH.

33. VYpaBHeHMsI NpsIMOM Ha IUIOCKOCTM M IUIOCKOCTH B IIPOCTPAHCTBE.
[Tpumepsl.

34. [1onynia0CKOCTH U MOITYIPOCTPAHCTBA.

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

36. IIpsimas B mpoctpancTBe. [Ipumepsl.

37. IloHATHS TPYIIIBI, IOATPYIIIBI, KOHEUHOW TpymIibl. MOppHU3MBI TpyIII.
38. IloHsATHUSA KOMIbLIA U TOJIS.

H VK36 39. OrmnpeneneHre KOMIUIEKCHBIX 4ucen, JAelctBus ¢ Humu. llone
KOMILJIEKCHBIX YHCEN.
40. N3o0paxeHne KOMIUJICKCHBIX 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.
A8 Monnavma Mryaopna TTnunonty
42. Jlunuu Ha TIocKocTU. OCHOBHBIE TTOHSTHSI.
43. CriocoOBbl 3aJaHUs JIMHUA HA IUIOCKOCTH.
44. VYpaBHeHHE TPAMOM Ha IUIOCKOCTH C YIJIOBBIM Ko3(hduumeHTom.
Bo3MoxHbBIE YaCTHBIE CTy4au.
45. O0miee ypaBHEHHE NMPSMOM Ha TJIOCKOCTH. BO3MOKHbBIE YaCTHBIE CITy4au.
46. YpaBHEHHE IPSIMOM IO TOYKE U YIIIOBOMY KO3 (DUILIUEHTY.
47. YpaBHEHUE IPSIMOM, IPOXOASILEH Yepe3 ABE TOUKHU.
48. YpaBHeHUE NIPSMOM B OTPE3Kax Ha MIIOCKOCTH.
49. YpaBHeHHe NpsIMOM IO TOYKE U BEKTOPY HOPMaJIU Ha MJIOCKOCTH.
50. ITonsipHOE ypaBHEHHE MPSIMON HA TUIOCKOCTH.
51. HopmanbsHoe ypaBHEHHE IPSIMON Ha MIIOCKOCTH.
52. OcHOBHBIE 33J]la4y¥l O MPAMOW Ha IJIOCKOCTH (YroJ MEXAy HpsIMBbIMH,
YCIOBUS NApaUIEIbHOCTH U MEPHEHIUKYISIPHOCTH  JIBYX  IPSIMBIX,
paccTosiHue OT TOYKH JI0 TIPSIMOA).

12 |YK-1-36 53. VYpaBHeHHE NpsSMOIl Ha IJIOCKOCTH U B IPOCTPAHCTBE U CIOCOOBI MX
3a/1aHusl.
54. KoMmnekcHble yucia.
55. Brluucienue 3HaueHUsd MHUMOM € JUHUIIBL.
56. PemieHne KOMIIJIEKCHBIX ypaBHEHUH.
57. OcHOBHBIE IOHATHUS BEKTOPHOM anredpsl M aHAIUTUYECKON FreOMETpHUH.
58. Pemienue cucreM JIMHEHHBIX alredpandeckux ypaBHEHUH.
59. IlpencraBnenue cucTeMbl KOOPAMHAT Ha MJIOCKOCTH U B IPOCTPAHCTBE.
60. IIpon3Benenne BEKTOPOB Ha MIIOCKOCTH U B IPOCTPAHCTRBE.
61. O6nacTb MpUMEHEHHs] BEKTOPHOTO U CKAISPHOTO MPOU3BEICHU.
62. BprunciieHne yriia MexXAy MpsMOM M IUIOCKOCTBIO, MEXIY JABYMs
MPSIMBIMHU.
63. [IpumeHeHne napaJuieIbHOTO NEPEHOCA CUCTEMBI KOOPIMHAT.
64. Beruncnenue miomiaeil Guryp BeKTOPHBIM CIIOCOOOM.
65. O6acTh UCTIOIB30BAHUS CMEIIAHHOTO TIPOU3BEICHHS.

3ajanus 111 ONEHKH YMEHUM.
No Kon pesynbrara Saxanms
oOvyueHus

B kauecTBe ()OHIOB OIIEHOUYHBIX CPEJICTB JJISl OLIEHKH YMEHH 00y4Jaronierocs

1 VK-1-V1 HCTOJIB3YIOTCS 3aJlaHusd S5 PEKOMEHJOBAHHBIC JI1 BBIMIOJIHEHUS B Yachl
CaMOCTOSITeNILHOM paboThI (pazaen 6.2.)
B kauecTBe ()OHIOB OIICHOUYHBIX CPEJICTB JJISl OLIEHKH YMEHH 00y4aronierocs

2 VK-1-V1 HCTOJIB3YIOTCS 3aJaHusd 6 pPEKOMEHJIOBAaHHBIE [ BBINOJHEHUS B Yachl

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
UCTIONIL3YIOTCSL 3aJaHusl 9 pEeKOMEHJOBAaHHBIC IS BBIMOJTHCHHUS B YaChI
CaMOCTOSITEILHON paboThI (pasuen 6.2.)

VYK-1-¥3

B kavecTBe ()OHIOB OLICHOYHBIX CPEJICTB IS OLICHKH YMEHUH 00yJaroIerocs
UCTIONB3YIOTCSL 3amanus 10 peKOMEHJOBAaHHBIE MJIi BBIOJIHEHUS B YaChI
CaMOCTOSITEIbHON paboTh! (pa3xen 6.2.)

YK-1-Y4

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

YK-1-Y4

B kauecTBe ()OHIOB OLICHOYHBIX CPEJCTB IS OLIEHKH YMEHUH 00yJaroIerocs
UCTIONIB3YIOTCSL 3aaHusi 12 peKOMEHIOBAaHHBIC IS BBIIIOJHEHUS B YaCh
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 kauecTBe OHIOB OIICHOYHBIX CPEJCTB JJISl OLIEHKH YMEHUH 00ydaronerocs
UCIIOJIB3YIOTCS 3a/laHus 14 peKOMEHJOBAaHHBIC IS BBITOJHEHHS B Yachl
CaMOCTOSITEILHOMN paboThI (pa3aen 6.2.)

11

YK-1-Y6

B xauecTBe (OHI0B OLIECHOYHBIX CPEJCTB I OLIEHKH YMEHUH 00y4daroIerocs
MCIIOJIB3YIOTCS 3alaHus 15 peKOMEHIOBAaHHBIC IS BBIIOJHEHHS B YacChl
CaMOCTOSITENLHOM paboThl (pazaen 6.2.)

12

YK-1-Y6

B xauecTBe (OHI0B OLIECHOUHBIX CPEJCTB I OLIEHKH YMEHUHN 00y4daroerocs
UCIIONB3YIOTCS 3a/laHusl 16 peKOMEHIOBAaHHBIE MJI BBIOJHEHUS B YaChl
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  JCATENBHOCTH OOyYaromerocs MCHOJNb3YIOTCA 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,
OTMBITa JCATEIHHOCTH OOYYaromerocs WCHOJB3YIOTCA  3amaHus 18,
PEKOMEHIOBAaHHBIC ISl BBIMOJHEHHUS B Yachl CaMOCTOSITENILHON pPabOTHI
(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 BBIIIOJIHCHUSA B YacChbl CaMOCTOﬂTeHBHOﬁ pa6OTBI
(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 CPEACTB JJIsi OICHKH HABHIKOB, BJIAJICHUH,
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  OOyYaromerocs
PEKOMEH/IOBAaHHBIE JUISI BBITIOJHECHUS B
(pazzen 6.3.).

JUISL OLIEHKHU HaBBIKOB, BIIAJCHUIA,
UCIONB3YIOTCS  3alaHust 22,
4yachl CaMOCTOSITENBHON pabOThI

YK-1-B4

B kauectBe (pOHIOB OLIEHOUYHBIX CPEICTB
ONbITa  ACSATENBHOCTU  OOY4YarOIIerocs
PEKOMEH/IOBAaHHBIC JUISI BBINIOJHCHUS B
(pazzmen 6.3.).

JUIS OLIEHKHU HaBBIKOB, BIIAJCHUIA,
UCIIONB3YIOTCS  3ananust 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,
WCIOJIB3YIOTCS  3ajaHust 24,
4achl CaMOCTOSITENILHONW pPabOTHI

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,
Yachkl CaMOCTOSITENIbHON pPabOoThI

10

YK-1-B5

B kauectBe (pOH/IOB OLIGHOYHBIX CPENICTB
OMbITa  ACATEIBHOCTH  OOYYarOIIETOCs
PEKOMEH/IOBAaHHBIC JUISI BBITIOJHCHUS B
(paznen 6.3.).

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

11

VYK-1-B6

B kadectBe ()OHIOB OLICHOYHBIX CPEACTB
OMbITa JCATCIIBHOCTH  OOYyYaroIerocs
PEKOMCHIOBAaHHBIC ISl BBIMIOJTHCHHS B
(pazzmen 6.3.).

JIISI OLICHKHM HABHIKOB, BIIAJCHHUH,
UCMONb3YyIOTCS  3amaHus 27,
yachl CaMOCTOSITEJIbHOM padoThI

12

YK-1-B6

B kauectBe (pOH/IOB OLIEHOYHBIX CPEICTB
OMbITa  JCATEIBHOCTH  OOydYaromierocs
PEKOMEH/IOBAaHHBIEC [JIsl BBHIMOJTHEHUS B

JUIS OLIEHKH HaBBIKOB, BIIAJCHMUIA,
WCIIONB3YIOTCS  3aiaHust 28,
Yachkl CaMOCTOSITENIbHON pPabOoThI

(pasnen 6.3.).

8. IEPEYEHD 0CHO§H0171 M JOIOJIHUTEJBbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM AJIs1 OCBOEHUS JUCIHUIIJIAHBI (MOLY.JISI)

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. — Tekcr : 31eKTpoHHBIN // DnekrpoHHO-0MOnMoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/45475.html

2. Ilepemutuna, T. O. MatemaTtudeckas JOruKa 1 TEOPHs allrOpUTMOB : yuebHoe nocodue / T. O.
[lepemutnHa. — Tomck : ToOMCKMH TrOCYyJapCTBEHHBI YHUBEPCUTET CHCTEM YIPABJICHUS H
panuosnekTponuku, 2016. — 132 c¢. — ISBN 2227-8397. — TeKcCT : 31eKTPOHHBINA // DIEKTPOHHO-
omommoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/72121.html

3. Cynomnaros, C. B. MaTemaTnueckast JJOrMKa U TEOPHS aJITOPUTMOB : YU€OHUK U TPAKTUKYM JJIs1
akajemuueckoro 6akanaspuata / C. B. Cynomnaros, E. B. OBunHHMKOBa. — 5-€ U3]., cTep. — MoOCKBa :
NznarensctBo FOpaiit, 2019. — 255 ¢. — (Bricmiee o6paszoBanue). — ISBN 978-5-534-00767-1. — Tekct
: anekTpouuslit // 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.

KykoBa [u gap.]. — CraBpononb: CTaBpONOIbCKUNA TOCYJAPCTBEHHBIN arpapHblii yHUBEPCHUTET,
CepBucmikosa, 2017. — 88 c¢. — ISBN 2227-8397. — Tekct ANEKTPOHHBIN  //
DIeKTPOHHO-OMOINOTEeUHAS cucrema IPR BOOKS [caifT]. — URL:

2. Jlenosckas, E. B. Jluneiinas anre6pa u ananutuyeckas reomerpus. COOpHHK 3a7a4 : MPAKTHKYM
/ E. B. JlenoBckas. — M. : MocKkoBCKasi rocyJapCTBEHHAs aKaieMusi BOJAHOTo TpaHcnopra, 2017. — 100 c.
— ISBN 2227-8397. — TekcT : anekTpoHHbIN // 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 : 3nMeKTpOHHBIH // DnekTpoHHO-0nbmmoteuHas cuctema [PR 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 u3ydyeHnn y4eOHOW TUCIUIUIMHEI (B TOM YHUCIIC B MHTEPAKTHBHOU (hopMe) mperoaaraercs
MIPUMEHEHHUE COBPEMEHHBIX MH(OPMALIMOHHBIX TeXHOJIO0Tuil. KoMIiekT mporpaMMHOro obecrneueHus Asis
UX UCIOJIb30BAHNUS BKIIOYAET B CEOS:

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

BeO-Opaysep (Google Chrome, Mozilla Firefox, Internet Explorer ap.);

ANIEKTPOHHYIO OubmoTeunyto cucremy IPRBooks;

cucteMmy pasMmernieHust B ceTu «VHTEpHET» U MPOBEPKHU HA HAUYHME 3aMMCTBOBAHUN KYPCOBBIX,
HAYYHBIX U BBITYCKHBIX KBaTH(PUKaIHOHHBIX padoT «BKP-BY3.PDy.

Jns noctyna k y4deOHOMY IMJIaHy M pe3yibTaTaM OCBOCHMS JUCHUIUIMHBI, (HOPMUPOBAHUS
[Toprdommo obydvaromierocst ucnoib3yercs: JIMUHbIN KaOWHET CTyAeHTa (OH-JIAH JOCTYIl 4Yepe3 CeTh
Hutepuer http://lk.rosnou.ru). [[ns oOecrieueHus mocTyma oOydarIIUXCS BO BHEYYE€OHOE BpeMs K
AJIEKTPOHHBIM  00pa30BaTENbHBIM pecypcaM y4eOHOH JWCHUIUIMHBI, a TaKkKe Uil CTYJICHTOB,
oOyJaromuxcsi ¢ IPUMEHEHHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, HCIONb3yeTCs MOPTal
anekTpoHHoro oOyuenuss ©Ha ©Oaze CIO Moodle (on-maitH poctym uepe3 cethb HHTepHer
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 NHBAJINIOB 1 JINIl C OTPAHUYEHHBIMHA BO3MOKHOCTAMHU
310POBbA

N3yuenne y4eOHON AMCHMILIUHBI OOYYaOIIMMUCA MHBAIWIAMHU U JIUIAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBSI OCYILIECTBIISICTCSI B COOTBETCTBHUH ¢ [Iprkazom MunuctepcTBa 00pa3oBaHus U
Hayku P® ot 9 Hos6pst 2015 1. Ne 1309 «O6 yrBepknenun [lopsiaka obecrnieueHust yCIOBHI TOCTYITHOCTH
JUI. MTHBAJINI0B OOBEKTOB U MPEAOCTABISEMBIX YCIYT B cepe 00pa3oBaHMs, a TAKXKe OKa3aHHs UM IPHU
3TOM HEOOXOAMMOM MOMOIIN» (C U3MEHEHUSIMU U IONOJHEHUSIMH ), MeTOANYECKUMU PEKOMEHAAIUSIMHU T10
OpraHu3ani 00pa3oBaTENBHOTO TMpolecca s OOyYeHHS WHBAIMAOB W JIML C OrPAaHHYCHHBIMH
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, Ilonmoxenrem 00 opraHu3aiuu 0Oy4YEHUs CTYIEHTOB — MHBAJIUIOB U
JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI, YTBEPKJICHHBIM MPUKA30M PEKTOpa Y HUBEPCUTETA OT
6 Hos10pst 2015 roma Ne60/o, ITonoxenuem o LleHTpe MHKIIO3MBHOTO 00pa30BaHMs M MCUXOJOTHUECKON
nomoun  AHO BO «Poccuiickuii HOBbI YHUBEPCUTET, YTBEPKIECHHOT0 IPUKa3oM pekropa oT 20 mad
2016 roma Ne 187/0.

Jluma ¢ OrpaHWYECHHBIMH BO3MOXXHOCTSIMH  3JIOPOBbS M HWHBAIUILI  OOECIICUHMBAIOTCS
ANEKTPOHHBIMU 00Pa30BATENbHBIMU PECYPCAMHU, AAANTUPOBAHHBIMU K COCTOSIHUIO UX 3/10POBBSL.

[IpenocraBieHue  crneUMaabHBIX TEXHUYECKHX CPEICTB  OOy4YEHHMsS]  KOJUIEKTUBHOIO U
WHIUBUAYAIBHOTO TOJIb30BaHUA, MOM0OpP M pa3padoTka Y4eOHBIX MaTepUajoB IS OOydyarouuxcs c
OTPAaHUYCHHBIMH  BO3MOXHOCTSIMH ~ 3JIOPOBbSI  MPOM3BOJUTCS  MPEMOAABATEIIIMH  C  YU4ETOM
WHIUBUAYAIBHBIX  TMCUXO(MU3HOJIOTHYECKUX  OcoOeHHOocTed  ofyyarommxcs U creuudukH
npreMa-tiepeiayn yaeOHou nHpopManuu Ha OCHOBAaHUH MPOCHOBI, BRIPAKEHHOW B MUCEMEHHOU (hopMme.

C oOyuaromumucs 1Mo WHAWBUYaTbHOMY IUIAHY WIM WHAWBUAYAJIbHOMY TpaduKy MPOBOIATCS
WHJIMBUIyQJIbHBIC 3aHATHUS U KOHCYJIbTAIINH.

12. OMUCAHUE MATEPAAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM 15
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE (MOAY JIIO)

Jns mpoBeneHUs IEKIMA HWCHONB3YyeTCsl JEKIMOHHAs ayAuTopus, OOOpyIOBaHHAs JIOCKOM,
KOMITBIOTEPOM, TIPOSKTOPOM H IKPAHOM.

Jns mpoBelneHUs CEMHUHAPCKUX 3aHATHNA UCHOJB3YIOTCS ayJUTOPHUM Ha IIOOBIX JTaXKax,
000pyI0BaHHBIE IOCKOH.

3aHATHS ¢ UHBAUAAMH TIO0 3PEHHIO, CIYXY, C HApYIIEHUSMHU OMOPHO-ABUTATEIBHOTO ammapaTa
MIPOBOJSATCS B CHEIHAIBHO OOOPYAOBAaHHBIX ayAUTOPHUSAX MO UX MPOChOE, BHIPAXKEHHOM B MUCHMEHHOU

dopme.

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



