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1 HEJHU U 3AJAYA OCBOEHHUA INCHHAIIJIIMHBI
1.1 Ilesab ocBOeHM A U CHUILIHHbI

enpro mpenonaBanuss u uzydeHus aucuuiuinHbl b1.0.12 «Anrebpa u aHanuTudeckas
reOMEeTpHUs» SIBISIETCA OBJIAJICHHE CTYyACHTAMH MaTeMaTHYECKUM alnapaToM, IPUMEHsSEMbIM B
byHnamMeHTadbHOI MaTeMaTHKe W HMH(OpMaTHKe, W CIYXKallUM OCHOBOW [UIs pa3paboTKu
UH(OPMAIIMOHHBIX TEXHOJIOTHH.

1.2. 3agauyn M COUILIMHEL.

CTyIeHT OJDKEH 3Hamb OCHOBHBIE TIOHATHS, METO/IbI, AJITOPUTMBI U CPEICTBA aIreOpHl;
yMemb TIDUMEHSTH TEOPUH, METOMBI, AITOPUTMBI alnredpsl; 61ademsy 3HAHUSAMU TEOPHH, METOJIOB,
AJITOPUTMOB anreOpsl s peuIeHusl TEOPETHUECKUX MpodiieM GpyHAaMeHTaIbHON HH)OPMATHKH
U MPaKTUUYECKUX 3a7a4 HH(HOPMALIMOHHBIX TEXHOJIOTHA.

1.3. MecTO 1M CHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOTrPaAMMbI

Anrebpa OTHOCATCS OTHOCHTCS K 00si3aTenbHON 4acTu bioka 1 «/lucrummuabl (MOITyIIH )»
y4ueOHoro miuana. s u3ydeHus TUCHHUILUIMHBI HE0OXOAMMO 3HAaHHE 00s3aTETbHOT0 MUHHUMYMa
coJZiep>KaHus CpeaHero oOpa3oBaHHUs, B OCOOEHHOCTH MaTeMaTUKW M MHQOpMATUKHU. 3HAHHUS,
moJiy4a€MbIC IpU HU3YUYCHUHU anre6p51, HCIIOJIb3YIKOTCA MNPU HU3YUYCHHHU BCEX JUCHUIIINH
npodeccnoHanIbHOrO IHUKJIA yueOHOro riaHa 6akaiaBpa.

1.4 IlepedyeHb MJIAHMPYEMbBIX Ppe3yJabTATOB OO0y4YeHHS] MO JUCHHUILIHHE
(MoayJ/i10), COOTHECEHHBIX ¢ IUIAHUPYEMBbIMH pe3yJbTaTaAMH OCBOCHHUS
00pa30oBaTeJIbHOM NMPOrPAMMBI.

W3ydyenne paHHOW y4eOHON IUCUMIUIMHBI HAmNpaBieHO Ha (OpPMHpPOBAHUE Yy
oOydaromuxcss  OOMIEKYIbTYPHBIX/00IenpodeCCHOHATLHBIX/TIPO(PECCHOHATFHBIX  KOMIIETSHITUH
(OK/OIIK/IIK)

Pe3ynbTarhl 00yUeHHs 110 TUCIUATUIHHE
Kon v HanMeHOBaHKe HHIUKaTOpa* (3Haem, ymeem, enadeem (HABbLIKU U/UNU ONBIM
desimenbHoCMuU))

HO-1. OIIK-1. IIpumensier pyHIaMeHTAIbHbIC 3HAHNSA, IOJy4YeHHbIe B 00J1ACTH MATEMATHYECKHUX H (MJIN)
€CTeCTBEHHBIX HaYK IIPH MOCTPOEHUH MoJiesieil B 3aJaHHOI NpeMeTHOH 001acTH

OIIK-1.1. 3HaeT OCHOBHBIE ITOJIOKEHUS U 3HaeT OCHOBHBIE TOJIOKEHUS U KOHIIETITUH (TIOHATHS,
KOHIICTIIIMU B 00JIaCTH MaTeMaTH4ECKUX U METO/IbI, AITOPUTMBI aIreOphl) CBA3aHHBIE C HHPOPMATHKOM
€CTeCTBEHHBIX HayK, ba3oBble TeOpHH M HCTOpUH | ¥ MH(OPMALIMOHHBIMU TEXHOJIOTUSAMH; Oa30BbIe

OCHOBHOTI'0, TEOPUH KOMMYHUKAIIH; 3HAET OTIpeIeTICHUS], TEOPEMBI areOpBbI.

OCHOBHYIO TEPMUHOJIOTUIO

OIIK-1.2. YMeeT ocylecTBIATh NEPBUUHBIIL YMeeT ocyniecTBIATh IIEPBUYHBIN cOOp M aHATN3 MaTepraia B
cOop ¥ aHaJIM3 MaTepraia, THTEpIPETHPOBATh o0JracTi pUKIIATHOHN anreOpbl, HHTEPIPETHPOBAThH
pa3IudHBIE MaTEMaTHIECKHE OOBEKTHI MHOXECTBO Pa3IMIHBIX MaTEMaTHIECKUX 00BEKTOB B

TEpMHUHAX AIreOpandecKux CTPyKTYp.

OIIK-1.3 meeT mpakTHYECKHHA OIBIT pabOTHI C MMeet mpakTHYECKUH OTBIT PEIICHNS CTAHAAPTHBIX 3324
peLIeHHeM CTaHIAPTHBIX MaTEMaTHUECKUX 3a/1ad | JIMHEWHOH U MPUKIaTHON anreOpsl M MPUMEHEHHS ero IS
U IIPUMEHSIET €ro B MPOoeCCHOHAIBHON peLIeHus] TEOPETHYECKUX U MPHUKJIAJHBIX 33124 B 00JIaCTH
JeSATENbHOCTH MH(QOPMAIIMOHHBIX TEXHOJIOTHH.

NJI-2. OIIK-1. IIpumensieT pyHIaMeHTATbHbIE 3HAHUS, MOTy4YeHHbIe B 00/1aCTH MaTeMAaTHYeCKUX U (WJIH)
€CTeCTBEHHBIX HayK NPH BLIOOpe MeTO/0B pelleHus 3a1a4 npogeccnoHaJbLHON eI TeIbHOCTH
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OCHOBHOTI'O, TCOpUU

OIIK-1.1. 3HaeT OCHOBHBIE ITOJI0KEHUS 1
KOHIIENIHUH B 00JIaCTH MATEMATHYECKHUX U
€CTECTBCHHBIX HayK, ba30BbIe TCOPHH U UCTOPUHU

KOMMYHHKallM1,; 3HACT

OCHOBHYIO TCPMHUHOJIOT' IO

OIIPE/ICNICHYIS, TEOPEMBI aIreOphI.

3HaeT OCHOBHBIE TOJIOKEHUS U KOHIIESTITUH (TIOHATHS,
METO/IbI, AITOPUTMBI aJreOpbl) CB3aHHbIE ¢ HHYOPMATHKOM
1 MTHPOPMAIMOHHBIMA TEXHOJIOTHAMU; 0a30BBIC

OIIK-1.2. YMeeT ocymecTBIATh NEPBUUHBIIT
cOop 1 aHaJIM3 MaTepuaia, THTEpIPETHPOBATh
pa3IMYHbIC MATEMaTHYECKHE 00bEKTHI

TEpMHUHAX ANTeOpandecKuX CTPYKTYP.

YMeeT ocyniecTBIATh IIEPBUYHBIN cOOp M aHATTN3 MaTepraia B
o0JacTi MpUKIIATHON anreOpbl, HHTEPIPETHPOBATh
MHOXECTBO Pa3IMIHBIX MAaTEMaTHIECKUX 00BEKTOB B

JACATCIIBHOCTH

OIIK-1.3 meeT mpakTHYECKHA OIBIT pabOTHI C
pelIeHneM CTaHAAaPTHBIX MATEMaTHUECKHX 3a/1a4
U IPUMEHSIET €ro B MPOoQeCcCHOHAIbHON

MH()OPMAIIMOHHBIX TEXHOJIOTHH.

HMeeT npakTUYECKUH OMBIT PENIEHNs CTAHAAPTHBIX 3a/a4
JIMHEHHOM 1 NPUKIIJTHON anreOpbl ¥ IPUMEHEHHS €ro s
peLIeHuUs] TEOPETHYECKUX U MPHUKJIAJHBIX 33124 B 00JIaCTH

P€3yHLTaTLI 06yquI/1>1 MO0 AMCHUIITIMHE JOCTHUTAOTCA B paMKax OCYHICCTBJICHUA BCEX BU10B KOHTAKTHOM U
CaMOCTOSTECIbHOMN pa6OTI>I 06yqa}0m1/1xc>1 B COOTBCTCTBHHU C YTBCPIKACHHBIM y‘le6HLIM IIJIAHOM.

No Nunekc Conepxanue B pesynbrare uzydeHus yueOHON JUCIIUTUIAHBI
" | Komme- KOMITETEHIIUN oOyJaromuecs TOKHBI
- TEHITNH (nnmm €€ gactu) 3HATh yYMeTh BJIAJIETh
1 OIIK-1 | Cnocoben npuMeHATh | Ga30BBIE HPUMEHATH METONAMHU PEILICHUSA
(ynnavenranbHbie OIIpEIEIICHUS], OIpPEICIICHU, CTaHIApTHBIX 3a7a4
3HaHWs, IMOJTYYCHHBIC B TeOpeMLI aJIFe6pI>I; TCOPEMBbI, MCTO/IbL HHHCﬁHOﬁ "
obnactu OCHOBHBIE arreope! MIPUKIIATHON
MaTEMaTHu4YCCKUX U JUJId pelICHU 3a4a4
(unu) ecTeCTBEHHBIX TIOJIOACHMUA 1 JIMHEHHOHN 1 anrebpsl B obacTi
HayK, U UCIIOJIb30BaTh KOHIICTIIHH HpPIKJ'IaJIHOﬁ anre6pm . HHQ)OpMaHHOHHBIX
HX B (TIOHATHUS, METO/BI, TEXHOJIOTHA.
npohecCHOHATTBHOM QITOPUTMBI)
JIEATEIILHOCTH. anreOpeI
CBSI3aHHEIE C
WHPOPMATHUKON U
UHGOPMAITUOHHBIM
Y TEXHOJIOT HSIMH.
I/IHHI/IKaTopLI JOCTHUKCHUA KOMHQTGHHI/II\/'I CUHUTAKTCA C(i)OpMI/IpOBaHHBIMI/I npu JOCTUKECHUU

COOTBCTCTBYIOIIUX UM PE3YJIILTATOB 06y‘leHI/I$I.

2. CTPYKTYPA U COAEPKAHHUE JUCHUITJIMHbI
2.1 PacnipenesieHue TPYAOEMKOCTH IMCHMILIMHBI 10 BHAaM padoT

OO0miass TpyJI0EMKOCTh IUCIHUIUITUHBI COCTABIISIET 9 3au.eq. (324 yacoB), ux
pacupeneneHue mo BuaaM padoT MpeJACTaBICHO B Ta0IUIle
®dopma o0yueHus
Ounas OYHast OYHast
Bun paboTst Beero
4acoB 1 2 X X
CEMECTp | ceMecTp | CeMecTp Kypc
(dacwr) (gacwr) (uacwr) (qackr)
KontakTHasi pabora B ToM uncye: | 162,8 90,5 72,3
AyIuTOpHBIe 3aHATHSA (BCEro): 152 84 68
B ToMm uuncre:
3aHATUS JIGKUMOHHOTO THIIA 84 50 34
3aHATHS CEMHHAPCKOTO THIIA
(ceMHHapBI, TIPAKT. 3aHSITHS)




JlaGopaTopHbie 3aHATHA 68 34 34
HNuas xkoHTpOJBLHAs padoTa 0,8 0,5 0,3
KonTpons camocrosTensHOM
paboThI 10 6 4
[Tpomexxytounas atrrtectamus (MKP) 0,8 0,5 0,3
CamocrosiTeibHasi padora 80,8 53,8 27
B ToMm uuncrne:
KypcoBast pabora
Ilpopabomka yuebHoeo
(meopemuueckoco) mamepuana 45,6 30,8 15
Buvinonnenue unousuoyanvHvix
3a0anuil (noocomosxa
coobweHull, npezenmayutl)
Pegepam
®dopma o0ydeHus
Ounast OvHast OuHast
Buj pabotsr Beero
4acoB 1 2 X X
CEMECTp | ceMmecTp | cemecTp Kypc
(dacern) (dacern) (dacern) (dacer)

Iloozomoska k mexyuemy
KOHMPOJIO 37 21 10
KonTpoJs: 3x3amen 80,4 35,7 44,7

B 4ac 324 180 144

Oom1as
pabora

2.2 CTpyKTypa IMCHUNJIMHBI:

Pacnpenenenue BunoB yueOHOM pabOTHI M MX TPYJIOEMKOCTH MO pa3jesiaM JUCIHILTUHBIL.
Paznensr nuctuIuinHel, n3ydaemeie B 1-2 cemectpax (ounas ¢popma)

PaS,[[eJ'IBI JUCHUIITIMHBI, U3y4aCMbIC B 1 CEMECTPC.

Ne HaunmeHnoBanue paszzgenos KonuuectBo uacos
pasnena Bcero | Ayautopnas pabora | Bueaymuro
pHas
paboTta
JI JIP KCP CPC
1 2 3 4 5 6 7
1 Beenenue. Anredpandeckue 9.8 2 7,8
CTPYKTYPHI.
2 KommekcHsie uncna 18 4 6 8
3 Jluneitnas anreOpa 42 14 14 2 12
4 Bekrophas anreOpa 10 2 2 6
5 OCHOBBI TE€OpUM TPy, KOJIEL] 24 10 4 2 8
6 AHanuTH4ecKas reoMeTpus Ha 18 8 4 6
TJIOCKOCTH
7 AHanutuyeckas FeOMETpHs B 22 10 4 2 6




HPOCTPAHCTBE
IToaroroBka K TEKyLIEMY KOHTPOJIO 53,8
HUKP 0,5 0,5
Konmponw (3auem, skzamen) 35,7 35,7
Hmoco: 180 50 34 6 90
Pazniensl qucHMIUIMHBI, H3ydaeMble BO 2 CEMECTpe.
Ne HaunmenoBanue pasnenos KonnuectBo yacos
pasnena Bcero | Ayautopnas pabora | Bueaymuro
pHast
pabota
JI JIP KCP CPC
1 2 3 4 5 6 7
8 Jluneiinpie mpocTpaHCTBa 38 14 14 10
9 Jluneiinbie omeparopsl 44 16 14 2 12
10 Ksanparuunsie ¢popmbl 17 4 6 2 5
IToarotoBka k TEKyIIeMy KOHTPOJIIO 27
UKP 0,3 0,3
Koumponw (Dxzamen) 44,7 44,7
Hmoeo: 144 34 34 6 70

[Ipumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansTus / cemunapsol, JIP — nmabopartopHsie
3ansatus, CPC — camocTosTenpHas pabora cTyaeHTa

2.3 Coxep:xanue pa3iejioB IUCUUILIHHDBI:
2.3.1 3aHATHSA JJeKIIUOHHOTO THIIA.

omepanuu C KOMIUICKCHBIMU YHCIIaMH.
anreOpanveckas ¥ TPUTOHOMETpUUECKas
dbopMbl  KOMIUIEKCHOrO uwmcia. [lorme
KOMIUICKCHBIX dYHCel. [ eoMeTpudeckoe
MpEeJCTaBICHUE KOMIUIEKCHBIX YHCEN.
Bo3Benenue B cTemeHb, M3BICUYCHUE
KOpHS LeJon CTEIICHHU. ITone
KOMILJICKCHBIX YHCEIL.

Ne HaumenoBanue paszaena Copepxkanue pasfiena ®opma
TEKYIIEro
KOHTPOJISI
1 2 3 4
1 Beenenue. [Tonsatus anrebpanueckoir omepanuu, | JIP
Anrebpaunueckue anrebpamdeckoir  cucteMbl.  [loHsTHe
CTPYKTYpBHI. HEUTpaJTbHOTO  3JEMEHTa, OOpaTHOro
aneMeHTa. ['pynmel, Koibua, mnois —
HIPUMEPBHI.
2 KomnekcHiIe uncia Omnpenenenne  KoMruiekcHoro  umcna, | K, JIP




Jluneiinas anrebpa

Marpuusl W onepanud HaJl HHUMU.
Omnpenenurenu:  CBOMCTBA,  CHOCOOBI
BbIUMCIIEHUs, npuMeHeHue. OOpaTHas
Marpuua. Cucremsl JUHENHBIX
ypaBHeHuid. IIpaBuno Kpamepa. Meton
l'aycca. Teopema 0 mpencTaBUMOCTH
00IIero pelmeHus CUCTEMbl JIMHEHHBIX
ypaBHEHUH B BHUJE CYMMBbI YacCTHOIO
penieHus U obmrero peleHus
OJTHOPOJHOM CHUCTEMEI. Teopema
Kponekepa-Kanemnu. HerpusunansHoe
pEIeHHE OTHOPOJIHON CUCTEMBI.

K, JIP

Bekropnas anre0Opa

Bektopa m neWcTBUA HalX BEKTOPAMU.
CkanspHoe, BEKTODHOE€ H CMEHIAaHHOE
MIPOU3BEICHUSA BEKTOPOB.

K, JIP

OCHOBBI TE€OpUU TPYIIII,
KoJter|

I'pynnma. Ioarpynmel.  Huknngeckas
noarpynmna. Ilopsagokx rpynnel. [Hopsook
anemeHTa. Kiaccel cmexHocTu. TeopeMa
Jlarpanxa. HopwmanpHas mnoarpymnmna.
I'pynmbr npeobpa3oBaHuil.
Cummetrpuueckas rpymnmna. DyHKUus
Ounepa. RSA-anroputm. ®dakTtop-
rpynmna. ['omoMmopdusmsl. Tpu Teopemsl o
roMmoMoppuszmax.

Kompnio. Konbma BeideTOB. Anroputrm
Eskmupa. IlpencraBienne HO/[(a,b) B
BUjIe ax+by B €BKIMAOBOM KOJbIE.
Haxoxnaenne oOpaTHOro »JeMeHTa Ha
OCHOBE 3TOT0 npeacraBienus. Kuraiickas
teopema 00 ocrarkax. lLlemoumncnennas
apupmeTka B KJIaccaX  BBIYETOB.
Muorounensl. Koabimo MHOTOYJIEHOB.
Anroputm EBknmaa naxoxzaenus HOJ]
nByx MHorowieHoB. Cxema ['opHepa.

K, JIP

AHanmuTHYECKasi TeOMETPHS
Ha IUIOCKOCTH

JIuHusg Ha mmockocTu. Bunsl ypaBHEHUH
NpsIMOM  Ha  IUIOCKOCTH. B3ammHoe
pacIIOI0KEHHE. Kpussie BTOPOTO
HOps KA.

K, JIP

AHanuTuyeckas reoMeTpusi B
IIPOCTPAHCTBE

YpaBHEeHHS TIpSIMOM H MJIOCKOCTH B
MIPOCTPAHCTRBE. Nx B3aHMHO€E
pacrionoxenue. IloBepXxHOCTH BTOpPOIO

Ops KA.

K, JIP




JIuHeitHpIE TPOCTpPaHCTBA

Koopaunats BEKTOpA. JIuneiinas
3aBUCUMOCTb BeKTOpoB. I[IpeoOpa3zoBanus
KOOpAMHAT  Ipu  3aMeHe  Oasuca.
JIuneiinbie MIPOCTPAHCTBA.
[MoampocTtpaHcTBa. Cymma u
nepeceueHue noanpocrpaHcTs. [lpsmas
cyMMa mnoamnpocTpaHcTB. EBKiIuI0BO u
YHHUTapHOE IpocTpaHcTBa. HepaBeHCTBO
Komu-byHsakoBcKorO. [Tpouecc
OPTOTrOHAIN3aUU I'pamma-IlImuara.
Hopmuposannsle [POCTPAHCTBA.
OpTOroHaNbHOE JONOJIHEHUE.

K, JIP

JIunelinple onepaTopbl

JIunelHbI oreparop. Marpuua
JWHEHHOTO  omeparopa. M3meHeHue
MaTpullbl OIlleparopa IpU H3MEHEHUHU
0a3nca. XapakTepUCTUUECKUN TOJTUHOM
omeparopa. CoOcTBeHHBIE uYHCIa U
COOCTBEHHBIE BEKTOPBI. Teopema
lNamunsrona-Koamu. HNuBapuaHTHBIE
MOAIPOCTPAaHCTBA. JIMHEWHBIE OMEpaTOphl
MPOCTOU CTPYKTYpBHI. ConpspKeHHBIH
oreparop.

CamocomnpsikeH
HBIN TUHEHHBIN orneparop. OpTOroHaIbLHBII
W YHUTapHbI omeparopbl. KaHoHuueckas
dbopma mMaTpuipl oneparopa. XKopaanosa
dbopma MaTpuIpl.

K, JIP
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KBangparuunsie (hopmbl

Ksaagparnunas ¢opma. IlpuBeaenue «
KaHOHUMYecKoMy Buny. Merton Jlarpanixa.
OpTtoronanbHoOe npeoOpa3zoBaHue
kBajgpaTuyHoi ¢opmbel. HopmanbHblii
BUA. 3akoH uHepuuu. IlonoxurenbHas
ONPEACNICHHOCTh KBAaJAPAaTUYHON (POPMBI.
Kputepuit Cunbpectpa.

K, JIP

2.3.2 3aHATHSA CEMHHAPCKOI0 TUIA (MPAKTHYeCKHe / CeMUHAPCKH e
3aHATHS/ J1a0opaTOpHbIE PadOTHI)

Ne HaumenoBanue HanmenoBanme nabopaTopHbIX paboT dopma
pa3zena TEKYILEro
KOHTpPOJIS
1 2 3 4
1 Kommuiekcuble yncna | KommniekcHble 4ucia, onepanuu ¢ Pemenne
KOMIIJIEKCHBIMH YUCJIAMHU. airedpandeckas u | 3a1a4
TPUTOHOMETpUYEcKasi (POPMbI KOMILIEKCHOTO
qucla.
2 | KomrutekcHbie uucia | I'eomeTprudeckoe mpeacTaBieHue Pemenne
KOMIUIEKCHBIX YHCEIL. 3ajau
3 Kommnekcubie uncna | Bo3BeneHue B cTeneHb, U3BIEUEHUE KOPHS Pemenne
nenoi crenenu. opmyna Myaspa. 3a7a4




4 Jluneitnas anrebpa Martpunusl 1 onepanuy HajJ HAMU. Pemenne
Onpenenurenu. CBoiCTBa, CIOCOOBI 3amad
BBIYMCIICHUSI.

5 Jluneitnas anrebpa OO6parnas matpuna. Panr mMaTpuiisl. Pemenue

3aj1a4
6 Jluneitnas anrebpa CucreMbl JHMHEHHBbIX YypaBHeHMil. IlpaBuno | Pemenue
Kpamepa. 3amau

7 Jluneitnas anrebpa Meron Taycca. Cuctembl omHopoaHbIX | Pemenue
YpaBHEHUH. 3a7a4

8 Jluneiinas anrebpa. | [IpeacraBumMocTs 00mIero pemeHus cucteMbl | Pemenne
JUHEWHBIX YypaBHEHHUM B BHJE CYMMBbI | 3aj1a4
YaCTHOTO peHIeHus H OOIIero pemeHus
OJHOPOJHON CHUCTEMBI.

9 Jluneiinas anreOpa DyHIaMeHTalbHasl CUCTEMA PELICHUM. Pemenne

3a/1a4

10 | Bexrtopnas anrebpa | Bexropa. HeiictBus HaJ  BeKTopaMH. | PemeHue

CkamsipHoe,  BEKTOPHOE U  CMEIIAHHOE | 3a/a4
IIPOU3BEJICHNSI BEKTOPOB.

11 | OcHOBBI Teopuu I'pynna. Huknuyeckas rpynmna. [loarpynnel. | Pemenue

TpYIII Ilopsimox  rpynnsl. Ilopsgok — anemeHTa. | 3a7a4
Hopmansueie — penutenu.  Daktop-rpymma.
["'omMoMOpdHU3MBI.

12 | OcHOBBI TEOpUHU Knacce! cmexxnoctu. Teopema Jlarpanika. Pemenne
rpymi CumMerpuyeckas rpynmna. 3a1a4

13 | OcHOBBI TEOpUH Konbuo. Konbuo BerueroB. Kosbio Pewenue
KOJIell IIOJINHOMOB. 3a1a4

14 | OcHOBBI TEOpUU Konbo monunomos. Cxema ['opHepa. Pewrenne
KOJIell Kpathbie kopuu. Anroput™m EBkinaa. 3a1a4

B3aumHO npocThie NOJIMHOMBIL.

15 | Ananmutnyeckas IIpsimas Ha mmockocty. B3anmuoe Pemenne
reoMeTpus Ha pacIoNoKEeHNUE NPSIMBIX. 3a1au
IUIOCKOCTH

16 | AnamutHaeckas KpuBsie BToporo mopsiika: 3Jumiric, runepoona, | Pemenue
reoMeTpus Ha napabosna 3a1ayq
IUIOCKOCTH

17 | Ananutuydeckas YpaBHEHHUS IIJIOCKOCTH B IIPOCTPAHCTBE Pemrenne
reoMeTpus B 3a1au
IIPOCTPAHCTBE

18 | Ananutuueckas YpaBHeHuUs NPSIMOM B IPOCTPAHCTBE Pewrenune
reoMeTpus B 3a1a4
IPOCTPAHCTBE

19 | JIuneiinsie [ToBepxHOCTH BTOPOTO MOPSAIKA Pemenne
IIPOCTPAHCTBA. 3a1a4

20 | JIuneiinble JInuneiinblie npocrpancrsa. CBoiicTa mMHEWHOro | Pemenue
IIPOCTPAHCTBA npocTtpaHcTBa. basuc. JIuneliHas 3aBUCUMOCTh | 3aJa4

BeKTOpOB. [Ipeobpa3oBaHus KOOpAUHAT MPU
3aMeHe 6a3uca. JInHeliHble MOANPOCTPAHCTBA.
CymMa 1 nepecedyeHue MOANPOCTPAHCTB.




21 | Jluneiineie EBKIHMI0BO M YHUTApHOE IPOCTPAHCTBA. Pewrenune
MPOCTPAHCTBA HepasenctBo Komu. OpToronanbHbiii 6a3uc. 3amad
[Ipouecc oproronanuzanuu I'pamma-
IIImunara.
22 | JIuneiinble HopMmupoBaHHbI€ IPOCTPAHCTBA. Pemenne
IIPOCTPAHCTBA OpTOroHaJIbHBIE JOMOJHEHUS. 3aj1a4
23 | JIuneiinble Onpenenurens ['pama
IIPOCTPAHCTBA
24 | JluneiiHbie Paznosxxenue BekTOpa Ha OPTOTOHAIBHYIO Pemenne
MIPOCTPAHCTBA. IIPOEKLIUIO U OPTOrOHAIBHYIO 3a1a4
COCTaBJISIOLLYIO.
25 | Jluneiinbie Jluneiinsiit oneparop. Sapo u obpas. Pemenune
OIepaTopsl 3aj1a4
26 | JIunenHble Martpuna nuHenHOoro oneparopa. 3menenue Pemrenne
OrepaTopsl MaTpHlbl OllepaTopa IpU M3MEHeHue Oa3uca. | 3aaad
27 | JluneliHble XapakTepUCTUUECKUH MHOTOWIEH Peurenne
OIIepaToOPEI oneparopa. CoOCTBEHHBIE YUCTA U 3a1au
COOCTBEHHBIE BEKTOPBI.
28 | JIuneliHble MHBapuaHTHBIE TOAIPOCTPAHCTBA. Pemenne
OIepaToOphI JInHeitHbIE OnepaTophl NPOCTON CTPYKTYPHI. 3a7a4
29 | JluneliHble Kopnanosa ¢opma MaTpuIibl Pemrenne
OIepaTopsl 3a1a4
30 | JIunelinele ConpsixenHslii oneparop. HopmanbHbie Pemenne
OnepaTopsl OIepaTOPBHI. 3a1au
31 | Jluneitnsie OpTOroHaJILHBI U YHUTapHBINA ONEPATOPBI. Pemenne
OnepaTopsl CummMmeTpuuHble onepatopbl. KanHoHnueckas 3amau
dopma.
32 | KBagparnunsie KBagparuunas ¢popma. [IpuBenenue k Pemenne
bopMeI KaHOHMYecKoMy Buy. Merton Jlarpanxka. 3amau
33 | KBagparnunsie OpToroHajibHbIe IPEOOPa30BAHUS Pemenune
(bopMbI KBaJpaTUYHbIX (HOpPM. 3a1a4.
34 | KBagpatuunsle IlosoxuTenpHas ONpPeAEICHHOCTD Pemrenne
bopmbl KBaJpaTHYHON (OpMBI. 3aKOH HHEPLINH. 3a1a4
Kpurepuit Cunbpectpa.

2.3.4 [IpumepHasi TeMATHKA KYPCOBBIX PadoT (IPOEKTOB)

24 HepequL y‘IGGHO-MeTO)II/I‘IeCKOFO odecneueHu s AJIA CaMOCTOATEJbHOM

KypcoBsie paboThI — HE TPEyCMOTPEHBI.

patoThl 00Yy4AIOIIMXCS MO JUCHUILTIMHE (MOYJII0)

[Tepeuenp yueOHO-METOAMYECKOTO 00eCTICeYeHHS
No Bug CPC JTUCIMILTMHBI TIO BBITIOJTHEHUIO CAMOCTOSITEIBHON pabOTHI
1 2 3
1 |IIpopaboTka y4eGnoro |/IuTeparypa u3 OCHOBHOTO H JIOMOIHUTENLHOIO CIHCKOB
Marepua’na, BBIIIOJIHEHHE
WHIVBUIAYJTbHBIX 3aaHUH.
2 HO[[FOTOBKS_ K TCKYIIEMY KOHTPOJIIO J'II/ITepaTypa U3 OCHOBHOI'O U OOIIOJIHUTCIIBHOI'O CIIMCKOB

yqe6HO-MeTOI[I/I‘-IeCKI/Ie MaTepualbl I CaMOCTOSITEIIbLHOM’ pa6OTBI O6yanOH_II/IXCSI us3
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YHClia UHBAJIUJIOB | JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSAMU 370p0Bbst (OB3) npegocraBnsiroTcs
B (hopMax, alaiTUPOBAHHBIX K OTPAHUYEHHUSAM MX 3/10POBbS U BOCHPUATUSA UHGOPMALIUY:

Jst mun ¢ HapyIIeHUsIMU 3pEHUS:

— B [IEYaTHON (opMe yBEIMYEHHBIM LIPUPTOM,

— B hopMe 3JEKTPOHHOT'O JOKyMEHTa,

Jnst mun ¢ HapyHISHUSIMU CITyXa:

— B me4yaTHo# ¢popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jist i1 ¢ HapyIICHUSIMHA OTOPHO-/IBUTATENHHOTO armapara:
— B IeyatHoi popme,

— B (hopMe 3IEKTPOHHOr 0 TOKYMEHTA,

I[aHHBIﬁ MEpEeUYCHb MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBUCHMMOCTU OT KOHTHHI'CHTA
oOydJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Hcnonb3yemble MHTEpaKTUBHBIE 0Opa30BaTEeNbHBIE TEXHOJIOTHH:
- KommproTepHsie mpe3eHTanun U 00CyXIeHHE.
- Pa3bop KOHKpETHBIX CHUTyalu# (3amad), TPEHUHTU IO PEHICHUIO 3aJa4, KOMIIbIOTEpHbIE
CUMYJISAIIUU (TPOTPAaMMUPOBAHUE AJITOPUTMOB).

Jlexum, 1aboOpaTOpHbIE 3aHATHUS, TECTUPOBAHUE, JK3aMEH.

K O6p830BaT€J'ILHLIM TCXHOJOTMAM OTHOCATCA HMHTCPAKTUBHBIC MCETOAbI 06yquI/IH.
I/IHTepaKTI/IBHOCTb nmogauyn Marcpuajia Mo AUCHUIIIIMHE «Anre6pa» npeamnojara€t HE TOJIbBKO
B3aPIMO,ZIeI>'ICTBI/I$I BUJia «IIPENoJaBaTC/ib-CTYACHT» U «CTYACHT-IIPCIOAaBaTCJib», HO U «CTYJACHT-
CTYACHT». Bce st BU b1 BSHI/IMOI[GI\/’ICTBI/IH XO0pomo AOCTUTArOTCA IIPHU MU3JI0KCHUMW MaTCpHalia, KakK
Ha JICKOMOHHBIX TaK U Ha J'I3.60paTOpHLIX 3aHATHUAX.

I[JBI Jv1] ¢ OTPpaHUYCHHBIMU BO3MOXHOCTIAMH 3O0pPOBbA MPCAYCMOTPCHA OpraHu3anud
KOHCYJ'II)TaIII/Iﬁ C UCITIOJIB30BaHUEM 3J'I€KTpOHHOﬁ IIOYTHI.

3.1 Auckyccusn

Bo3MoxHOCTE JUCKYCCHH HpcanoJjiara€t yYMCEHHUC BbICKA3aThb CO6CTBCHHYIO HACHO,
MPEIOKNUTh CBOW MYTh PEMICHUS, APTYMEHTUPOBAHO OTCTAWBATH CBOIO TOYKY 3PEHMS, CBSA3HO
u3narath MbIciu. Ilone3Hbl CICAYIOIKUEe 3aJaHud: COCTABJICHUC IJIaHa PCIICHUA 3a/la4u, IMTOUCK
Apyroro crnocoba PCIICHHA, CPABHCHHUEC PA3JINYHBIX croco00B pemICeHuA, NIPOBCACHUEC BBIKJIAJO0K
JJIA pCUICHUA 3ala4d U BBIKJIAJO0K AJIA ITPOBCPKU MPABUIIBHOCTH IMOJTYUYCHHOT'O pCIICHUA.

CryneHraM mpenjiaraeTcs MNpOaHAIU3UPOBATh BapUaHTHl PEIICHUS, BBICKA3aTh CBOE
MHeHue. OCHOBHON 00BE€M HMCIOJIb30BAaHUS WHTEPAKTUBHBIX METOJOB OOYUEHHS pealu3yeTcs
HUMCHHO B X0O€ ﬂHCKYCCHﬁ, KaK Ha JICKOMOHHBIX, TaAK U Ha NPAKTUYCCKUX 3aHATUAX.

OO61ue BOnpoChl, KOTOPHIE BBIHOCATCSA HA JUCKYCCHIO:

1. CocraBieHusl IjaHa pPeUICHUs 3aJayuul.

2. Omnpenenenne BO3MOXKHBIX CHOCOOOB pELICHUN 3aJauH.

3. Br16op cpenu paccMarpuBaeMbIX CIIOCOOOB Hambosiee palnoOHAILHOTO.

4. CamocCTOATENIbHOE COCTABJICHUE CTYACHTAaMU OIOPHBIX 3aJaHUl 10 TEME,

XapaKTCPpU3 YOI NX FHy6I/IHy NOHHUMAaHUA CTYACHTAMU COOTBCTCTBYIOLICIO MaTCpHraja.

4. OneHo4YHbIe U METOANYECKHE MATEPHAJIBI.
4.1 OueHo4Hble cpeAcTBAa /IS TeKYLIEr0 KOHTPOJA YCIeBaeMOCTH U
NMPOMEKYTOYHOM YCIIEBAEMOCTH CTYACHTOB.
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@OHI OLEHOYHBIX CPEICTB MAUCHUIUIMHBI COCTOUT M3 CPEACTB TEKYLIETO KOHTPOJS
BBITIOJIHEHUS] 3aJaHuii, J1abopaTOpHBIX pabOT, CPEACTB I MPOMEKYTOUHOU (3auera B 1-m
CEeMEeCTpe) U UTOTOBOM aTTecTanuu (3k3aMeHOB B 1 1 2 ceMecTpax).

OueHka ycneBaeMOCTH OCYLIECTBISETCSA MO pe3yJIbTaTaM:
- BBIIOJIHEHHS J1TAOOPAaTOPHBIX padoT;
- OLICHOK KOJUIOKBHYMOB;

- OTBETA Ha 2K3aMeHe (IJis BBIABICHHS 3HAHHWS W MOHUMAaHUSA TEOPETHYECKOTO MaTepuala
JUCITMTIITNHBI ).

3ayeT BBICTABIACTCA IIO pe3yjbTaTaM BBIIIOJIHCHHBIX KOHTPOJBbHBIX pa60T u TeKyH.[efI
pa6OTBI Ha Jla60paTOpHBIX 3aHATHAX.

OHeHO‘IHBIe CpeacTBa MAJid HWHBAJUAOB MW JHI € OrpaHUYCHHBIMU BO3MOXHOCTAMU
3A0pPOBbA BLI6I/IpaIOTC5I C YYCTOM UX MHAWBHAYAJIbHBIX HCI/IXO(bI/ISI/I‘ICCKI/IX 0COOEHHOCTEM.

— IpHu HGO6XO,Z[I/IMOCTI/I HHBaJIMAaM MW JIMIaM C OI'PaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBbA HNPEAOCTABIIACTCA JOMOJTHUTCIBHOC BPEM IJIA IMOATOTOBKHU OTBETA HA 9K3aMCHE,

— IIpHu OPOBCACHUHN MMPOLCAYPhI OLICHUBAHUSA PE3YJIbTATOB 06y‘~IeHI/I$I HMHBAJIWAO0OB U JIHUII C
OTpaHUYCHHBIMHU BO3MOXHOCTAMU 3I0pOBbA npeaycMaTpuBacTCAa HCIIOJIb30BaHUC
TEXHUYECKUX CPEACTB, H€O6XOI[I/IMBIX WM B CBAA3U C UX UHAUBUAYAJIbHBIMHU OCO6CHHOCT}IMI/I;

— IIpH HCO6XOI[I/IMOCTI/I JJIA O6y‘-IaIOH_II/IXC$I C OrpaHUYC€HHBIMH BO3MOXKXHOCTAMU 3JO0POBbA
N HHBAJIUJOB IpoHcaypa OHLOCHHBAHUA PE3YJIbTATOB 06y‘leHI/I$I 10 AHUCHOHUIINIMHE MOXKET
MMPOBOAUTCA B HECKOJIBKO 3TalloOB.

[Tpouenypa oleHUBaHUS pe3yJIbTATOB OOYUYEHUs HWHBAJIMUJOB U JIUL C OTPaHUYEHHBIMHU
BO3MOJKHOCTSIMH 3JI0POBbSI 110 JUCIUIUTHHE MPeIycMaTpUBaET MpelocTaBleHne nHhopManuu B
dopmax, aJanTUPOBAHHBIX K OIPAHUYEHHUSIM UX 3/J0POBbS U BOCIPUATHS HHPOPMAIIUU:

Jnst mun ¢ HapyIeHUSIMU 3PEHUST:

— B [IEYaTHOH (opMe yBEIMYEHHBIM LIPUPTOM,

— B (popMe 37IEeKTPOHHOTO TIOKYMEHTA.

Jns a1 ¢ HapyLIeHUsIMU CllyXa:

— B IeyarHoi popme,

— B ()OopMe IJEKTPOHHOI0 JOKYMEHTA.

Jlns nun ¢ HapyIIEHWsSMH OIOPHO-IBHIAaTENIbHOTO ammapara:

— B IevarHoi popme,

— B ()opMe 3JEKTPOHHOI'0 JOKYMEHTA.

JlaHHBII mepeueHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaromuxcs.

CTpykTypa (poHIa OLIEHOUYHBIX CPEICTB /ISl TeKyllell U MPOMeKYTOUHOI aTTecTalMu
HaumenoBanue OLICHOYHOT'O CPCACTBA

Ne Konx n HanmenoBanme
Pesynprars! 00y4eHns . ITpomexxyTounas
wn HMHANUKATOpa Texymuit KOHTPOIIb
aTTecTalust
3HaeT OCHOBHbIE OIIPOC I10 TEME Bomnpocs! Ha
OIIK-1.1 3HaeT ocCHOBHEBIE P ’ P
MIOJI0’KEHHS U KOHLIETTIINHI nmabopaTtopHas 9K3aMEHE

TIOJIO’KEHHS U KOHIIETIIINH B
o0JracT MaTeMaTHYeCKUX
M €CTECTBEHHBIX HAyK,
BazoBeie Teopun u
HCTOPHH OCHOBHOT'O,
TEOPUH KOMMYHHKAIIUH;
3HAeT OCHOBHYIO
TEPMHUHOJIOTHUIO

(TIOHATHS, METOIBI, pabota
AITOPUTMBI aNTeOphl)
CBSI3aHHBIE C
HH(POPMATHKON H
WHPOPMAITOHHBIMHU
TEXHOJIOTUSIMH; 0a30BbIC
OTIpEe/ICTICHUSI, TEOPEMBbI
anreOpsbl.
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‘YMeer ocylecTBIsATh OIpOC IO TEME, Bonpocs! Ha

MIEPBUYHEIN cOOp M aHaM3 | JTabopaTtopHast JK3aMeHe

OITK-1.2. Ymeer p P Patop
" MaTepHuaia B 0071acTH pabota

OCYIIECTBIIATH MTEPBUYHBIN N

TIPUKIIATHO anreOpsl,
cOOp ¥ aHaIN3 MaTepHana,

HHTEPIPETUPOBATH
HHTEPIPETHPOBAThH

MHOYECTBO Pa3IUYHBIX
pazuyHbIe

MaTeMaTHYeCKHX 00BEKTOB
B TEPMUHAX
anreOpandeckux CTPYKTYp.

MaTreMaTH4eCKue 00bEKTEI

OIIK-1.3 Umeer HmeeT MpakTHUECKHi ONBIT | OMPOC 110 TEME, Pemenne 3a1au Ha
pelIeHus CTaHAapPTHBIX nabopartopHas 9K3aMeHe

3a/1a4 JIMHENHON 1 pabora
MIPUKIIaJHOH anreOpsl 1
MIPUMEHEHHS €T IS
pelIeHus] TEOPETHYECKNX U
MIPUKJIaJHBIX 3a/1a4 B
o0Oracté HH(OPMAITMOHHBIX
TEXHOJIO Hil.

MPaKTUYECKUI OIBIT
paboTHI C pelmeHneM
CTaH/IapTHBIX
MaTeMaTHYeCcKHX 3a1a4 1
MIPUMEHSET €ro B
npodeccHoHaNbHOH
JIeSTEIbHOCTH

TunoBble KOHTPOJIbHBbIC MATEPHAJIbI MJIM MHbIe MaTepHajbl, HEOOXOAUMBIE /ISl OLEHKHU
3HAHUI, YMEHHi, HABBIKOB U (MJIM) ONBITA 1eATEJbHOCTH, XaPAKTEPU3YIOLIHUX ITAIbI
(opMupoBaHusa KOMIETEHIMH B Mpolecce 0CBOEHUA 00Pa30BATEJbHONH NMPOrpaMMbl:

O0pa3ubl KOHTPOJIBLHBIX PadoT MO OCHOBHBIM pa3zjeaM Kypca
Kon omnenuBaemoit kommerenimn —OI1K-1

Paznea 2. KommiiekcHbIe YHnc/Ia

BapuanTt Nel
K1. Pemmrs cuctemy:

(2-i)x+(3+2i)y=3-6i
(1—i)x—(2+i)y=—1

K2. [lpeacraButh B TpUrOHOMETPUUECKOH (POPME KOMIUIEKCHBIE YHCIIA!

1) 2-2i;2)-2+5i;3)2

3
K3. Haiitit u n300pa3uth Ha KOMITJIEKCHOM TUIOCKOCTH BCE 3HAYCHUS CIIEIYONMX KOpHEH: 1) 8 ; 2)

\/§+i

1—-1

Bapuant Ne2
K1. Peumrts cuctemy:

(3—i)x+(4+2i)y=2+6i
(4+2i)x—(2+3i)y=5+4i
K2. lpencraButh B TPHTOHOMETPUIECKOH (POpME KOMITICKCHBIEC YHCIIA!
1y 3—4i »V3+i 36
K3. Pemmuts ypaBHeHue x2 +8x+41=0
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Pa3znen 3. Jluneiinas anareopa.

BapuanT Ne 2
1 -1 2 I 0 -1 -1 0 1
1. Boinonnute aeicTBus U Haiaure: 4 = | () 1 1 fs| O 1 1 [=2¢ O 1 1
1 0 —-1){-1 2 1 2 01
2. Beraucnuth J1006IM CIOCOO0M:
-1 1 2 3
0O 1 1 -1
I 01 -1
4 2 -1 3
3. Pemuts cucteMy JIMHEHHBIX ypaBHeHHH 2 ciocobamu (Metoa Kpamepa, MaTpuuHbIid MeTON):
—x+2y+z=35,
2x-3y+3z=1,
y=5z=-9.
Bapuant Ne2
I -1 0)Y\(1 -1 O I -1 1
1. Beinonnure nelicTBus U HaiauTe: 4 —| D 1 —11s O 1 1 14+26 0 1 1
0O I 1)1 0 1 0 0 1
2. Beraucnuth J1006IM CIOCOO0M:
-1 1 2 3
1 0 1 -1
1 0 -1 -1
2 2 -1 3

3. Penuth cucteMy JIMHEHHBIX ypaBHEHHH 2 ciocobamu (Metoa Kpamepa, MaTpuiHbINA METON):
4x+7y -3z =-10,
2x+9y—z =38,
—x+6y—3z=3.

Paznen 5. OcHoBBI TEOpUM TPyIIL.

Bapuanr 1.
1) BoisicHUTB, 00pa3yeT U TPYIIy MHOXXECTBO PAllMOHAIBHBIX YHCENl OTHOCHTEIHHO

onepalyy CI0XKEHUS.
2) BbiacHUTB, 00pa3yeT JU rpynIy MHOXKECTBO KBaJPaTHBIX MaTPHI] C AE€HCTBUTEIbHBIMU

9JICMCHTAMH OTHOCHUTCIbHO OIICpallM YMHOXKCHUA.

Bapuanr 2.
1) BrisicHuTh, 06pa3yeT JIU IPyIITy MHOXKECTBO PALlHOHATbHBIX YHCEJI OTHOCUTEIHHO

OIlEpaIld YMHOXKCHUS. 1



2) BreIsicHUTB, 00pa3yeT JIM IPYIITy MHOKECTBO KBaJAPaTHBIX MAaTPHI] C ICHCTBUTEIbHBIMHA
3JIEMEHTAMU OTHOCUTEIBHO OIEPALAU CIOKEHUS.

OcHoBbl Teopuu koJen (Konbiio mosmHOMOB)

Bapuanr 1.

1. TTonw3ysck cxemoii 'opHEpa, BBIMOTHUTD JIEJIEHUE C OCTATKOM
2x° +7x* —8x* +3x—5 Ha x+2
2. Tlonwsysce anroputmom EBknuaa, Haiitu HOZ(f(x),g(x)) :

f)=2x"-x*+5x+2, g(x)=x"—x"+x* +x-2

Bapuanr 2.
1. Tlome3ysick cxemoit ['opHEpa, HAWTH KPAaTHOCTh KOPHA X, = —1 (QYHKIMH
S(x)=5x"+14x" +12x* +2x -1

2. Ilonw3ysce anroputMoM EBkinaa, Haitth HOJ[(f(x),g(x)):

) =x"+3x + 7 +x7 +3x+1, g(x) =x* +2x7 +x+2
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Pazjen 8. JIuneiinbie npocTpaHcTBa

Pa3nen 9. JIuneiinbie onepaTopbl
1. [lansl BekTOpa a= (2, —3, 4), b] = (—1, 0,1), b2 = (1, —2, 2), b3 = (0, 1,—1) . Hoxazarp, uto

b, b,, b, 06pa3yror 6asuc, HaHTH KOOPAMHATEI ( B 9TOM Oa3uce.

2. Haiitu pa3mepHocTs u 6a3uc nepeceuenus JII1:
a, =(1,2,3),a,=(0,1,1),d, =(1,1,2), 5, =(4,3,1),
b, =(1,1,0),b, =(5,3,2).
3. Haiitu Bce 3Hauemmst A, ©OpH  KOTOPBIX b (2, 3,—1)5{BJ'I$IGTC$I JUHEIHOW  KoMOHMHaIen
a, = (—2,0,2), a, = (Z,—l, —4), d, = (0, —3,3).
4. Ilyctp X = (Xl s Xy, Xy ) . SIBISIIOTCSI T JIMHEWHBIMU CIie Iy Folie TpeoOpa3oBaHuUs:
Ax = (6x1 =5x, —4x;, —3x-2x,-x;, X, +2x3),
Bx :(6—5x2 —4x,, 3x,-2x,—x;, X, +2),
Cx =(xj, 3 -2x,-x;, X, +2x3).

5. Haiitu coOCTBEHHBIE 3HAaUCHUS ¥ COOCTBEHHBIE BEKTOPHI MATPHIIBL
4 -2 -1
-1 3 -1\
1 -2 2

1. Jlausl BekTOpa d = (l, 2,—1),51 = (1, 2,2), 52 = (2, 2,1), b; = (0,1,1). Jlokazars, uto b, 52, 53 00pasyror

0a3uc, HAWTH KOOPAMHATHI d B 3TOM OasMmce.
2.  Haiftu pa3mepHOCTh 1 6asuc nepecedenus JII1:

G, =(LL1).d, = (4.2.1). G, =(2.0.-1). 5, = (-2.3.1),
b, =(1,4,1),b, =(5,-2,-1).

Bapuant Ne2

3. Haiitru Bce 3Hauenms A, Ipd  KOTOPBIX 5 (4, 2, 1) SIBJISIETCSL  JIMHEWHOW  KOMOMHauume
d, =(3,-12),d, =(A,-1,2),a, =(13,-1).
4. Ilycts X = ()C1 s Xpy X3 ) . SIBASIOTCSI M IMHEWHBIMU CIIe Ty FOLHe TIPeoOpa3oBaHusE:
Ax=(5x, —4x, =3x;, 2x,-x,, Xx,+2),
Bx=(5x1 —4x,-3x,, 0, x; +2x3),
Cx=(5x,—4x,-3x;, 2x,—x,, X,+2x;).

5. Halitu coOCcTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI MATPHUIIHL:
31 -1
2 2 -1
-2 1 4
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3aveTHO-3K3aMeHAIIHOHHbIE MaTepHuadbl 15 HpOMe)KyTO‘lHOﬁ aTrecranmu.

Hepeqenb BOIIPOCOB, KOTOPbIC BBIHOCHATCH HA 9K3aMEH B 1 ceMecTpe

Kon onenuBaemoii xommereHumu —OITK-1

10.

11.

12.

13.

14.

15.

16.

17.

18.

[Tonsitue anrebpanveckoir cucremsl. [loHSATHS Tpynmbl, KOJbLA, OIS - TPUMEPHL.

KoMmnnekcHsle uncna, anredpandeckas (opma, onepanuu ¢ KOMIJIEKCHbIMH YU CIIaMH,
reOMETPHUUECKOEe NMPEJCTABICHNE KOMIUIEKCHOTO YHUCIIA.

TpuroHomeTpuueckoe NpeaCTaBIeHNE KOMIUIEKCHBIX uucen. dopmymna Myaspa.
Moaye 1 apryMeHT IPOU3BEICHHUS M OTHOIICHUS KOMIIJIEKCHBIX YHCEl.

Brruncnenue KOpHCfI HGHOfI MOJIOKUTENLHON CTENEHH M3 KOMILICKCHOI'O YMCIIA.

Martpuusl. JlelicTBUS Haa MaTpuLlaMu (CIIOKEHHE W BHIYUTAaHUE MATPUILl, YMHOKEHHUE
MaTpulel Ha yncio). CBOMCTBa onepanuii CIOKEHUS U YMHOKEHHMSI MaTPUIIbI Ha YHUCIIO.
TpancnonupoBaHue MaTpuipl. CBOMCTBA ONEPALUN TPAHCIIOHUPOBAHMSL.

[IpousBenenne wmatpuil. CBOWCTBa omepaluu YMHOXEHUS MaTpull. Bo3BeaeHue
MaTpulbl B HCJIYIO HCOTPULATCIbHYIO CTCIICHB. CBoiicTBa oncpanuu BO3BCACHHA B
CTEIEHb.

[Monsitue onpenenurens 2-ro, 3-To U n-ro nNopsijaka. Beraucnenue onpenenurenein 2-
ro, 3-To NOPSIAKOB.

Omnpenenutens n-ro nopsiaka. CpoiictBa onpenenutens (1-8).

MuHop. AnreOpanueckoe AONOJIHEHHE 3jeMeHTa. Pa3noxkeHue ompeaenuTens n-ro
nopsiika mo ctpoke (ctonbiry). MuHOp MaTpuIpl K-TO mopsaka. J[omomHUTEnbHBIH
muHop. Teopema Jlamnaca.

OOparnast matpunia. HeoOxoqumMoe U AOCTaTOYHOE YCIOBUS CYIIECTBOBAaHHS OOpaTHON
MaTpPUIIBI.

AJTOPUTMBI BBIUHCIECHHUS 00paTHOW Marpuubl. MeTox 0OpaTHOW MaTpUIBl PelIeHHS
CUCTEMBI YPABHCHUH.

KpamepoBckue cucTteMbl JHHEHHBIX YypaBHEeHUW. PemieHune cucrteM ypaBHEHHI
meTosoMm Kpamepa.

Metoa mocienoBaTeIbHOIO MCKIIOYEHHUs MepeMeHHbIX (Meton ['aycca) pemieHus
CHCTEM JIMHEWUHBIX ypaBHEHUH.

JluHeiiHas 3aBHCHMOCTh W JIMHEWHAs HE3aBUCHUMOCTh CTPOK (CTOJIOIOB) MAaTpPHIIBI.
CgoiictBa JI3 u JIH3. ba3uc u paHr CTpoK.

DOneMeHTapHble MpeoOpa3oBaHus MaTpulpl. Panr marpuusl. Teopema o panre
MaTpulbl. MeTOIbl BBIUYKCIIEHUS PAHTa MATPHUILIBI.

OnHOpOAHBIE CUCTEMBI JTUHEHHBIX ypaBHeHUN. DyH1aMEHTaIbHAs CUCTEMA PEIIECHUN
OJHOPOJHBIX YpPaBHEHUI.

HeonHopoansle cucrembl JUHEHHBIX ypaBHEeHHI. COBMECTHOCTh CUCTEMBI. TeopeMa
Kponekepa-Kanemnu. OOmee pemieHne HEOIHOPOIHON CHCTEMBI JIMHEHHBIX
YPaBHEHHUH.

BGKTOpHaﬂ anre6pa. ITonsaTue BCKTOpa, CJIOKCHUC U Pa3HOCTb BCKTOPOB. Paznoxxenue
BCKTOpa MO TpEM HEKOMIIJIAaHAPHBIM BCKTOpaM.
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19. CkansipHoe ¥ BEKTOPHOE yMHOX€HHE BEeKTOpOB. OCHOBHBIE CBOMCTBA.

20. CmemanHoe MNpOU3BCACHHUC BCKTOPOB. CpolicTBa CMENIAHHOTO IMPOU3BCACHUA
BCKTOPOB.

21. YpaBHeHus mnpsMoi Ha tuiockocTH. OOmiee ypaBHeHHE IUIOCKocTH. HemomHbie
ypaBHEHUS MIIOCKOCTEM.

22. YpaBHeHuss npsMoil B mpoctpaHcTBe. O0mue ypaBHeHus npsiMoi. KaHoHuueckue
ypaBHEHUS NPAMOH, NapaMEeTPUUECKUE YPABHEHHUS MPSIMOM.

23. IlonsTHs TpyNIbl, MOArPYMIIBL, MOPSAAOK I'PYMIBI - IPUMEPBL.
24. [luknnyeckue MOATPYINIBI, IPUMEPHI.

25. Knaccer CMCXKHOCTH, IPUMCPLI. HpI/IMeHeHI/Ie KJIaCCOB CMCKHOCTHU B TCOpUHU
KOOHUPOBAaHUA.

26. CuMMeTpuyeckasi rpynmna - onpejeseHre, OCHOBHbIE CBOWCTBA.

27. KonbIo KJIaccoB BBIYETOB - OMPEJIEICHUE, CBOWCTBA, MPUMEPHI.

28. Jlenutenu Hyns B Kosble. Uneansl konen. IIpumepsl.

29. IlonuHOMBI OT OAHOW TepeMeHHou. JleiicTBust Hax nmonuHoMamMu. Koiblio moamHOMOB.

30. Teopema o0 neleHUU C OCTaTKOM. ANropuT™M EBKinIa HaxoxJeHHS HAuOOJbIIETrO
o01rero qeauTens.

31. BzauMHO-1IpOCTBIE noJMHOMBI.  CBOHCTBAa ~ B3aUMHO-IIPOCTBIX IIOJIMHOMOB.
Henpusonumselie nonunHomsl. @akropusanus NOJIUHOMOB.

32. Kopun nonunomoB. Teopema besy. Cxema ['oprepa. dopmanbHas mpou3BOHAS
MOJINHOMOB.

33, Konpuo monuHomoB. CBOMCTBA KOJIbIA HMOJIMHOMOB.

IlepeueHb BONPOCOB, KOTOPbIe BHIHOCATCS HA 3K3aMeH BO 2 cemecTpe:

Kon onenuBaemoii xommereHumu —OITK-1

S e

=~

YpaBHEHUS PAMON HA MIIOCKOCTH.
Kpussle BTOporo nopsaxa.

YpaBHEHUA NPSIMOM U TUIOCKOCTH B POCTPAHCTBE.
IToBepxHOCTH BTOPOTO MOPSIIKA.
Ormpenenenue TUHEWHOTO MPOCTPAHCTBa, mpuMepsl. CBOKWCTBA JTUHEHHOTO MPOCTPAHCTBA.

JIuHeiiHass 3aBUCUMOCTH 3JIEMEHTOB JIMHEMHOTO MPOCTPAHCTRBA. CroiicTBa cucrem
BEKTOPOB.

Basuc nuneliHoro mpocTpaHcTBa. Pa3noxkeHnue BekTopa mo 0Oasucy.

PasmepHocTh nuHeENHOro npocrpaHcrBa. KoHeYyHOMeEpHBIE JIUMHEHHBIE NPOCTPAHCTBA,
TeopeMa.

[IpeoOpazoBanue KOOpAMHAT BEKTOpa MpH 3aMeHe Oa3uca. MaTpuia mepexoga u ee
CBOMCTBA.

10. Onpenenenune JUHEHHOTO MOANpOocTpaHCcTBa. JIMHEHas 000J0YKa CHCTEMBI BEKTOPOB.
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11. Ilepeceyenue U cymMma JIMHEHHBIX MOJAMPOCTPAHCTB, TEOPEMBI.

12. lIpsimast cymma JMHEHHBIX MOAIPOCTPAHCTB (Teopema).

13. Pa3mepHOCTh MOANPOCTPAHCTB. Pa3MepHOCTh MepecedeHuss U CyMMbl MOAIPOCTPAHCTB.
14. Onpenenenne EBknupoBa mpoctpancTBa. [Ipumepsl EBKIMIOBBIX MPOCTPAHCTB.

15. IlpuMep ckansipHOro yMHOXKEHHS BEKTOpoB EBkimaoBa npocrpanctsa. OpToroHaabHas
CHCTEMa HEHYJIEBBIX BEKTOPOB.

16. Ilpouecc oproronanmmzanuu [ pamma-IlImuara.
17. HopmupoBanHble npoctpaHcTBa. [Ipumep HOpMBI BekTOpa.

18. OpToronanbHoe nonosHeHue. [locTtpoenne opToroHanbHOro 10NoJHeHus. Pa3znoxenue
BEKTOpa Ha CYMMY OPTOTOHAJIBHBIX TPOCKIHM.

19. Omnpenenenne JluneiiHoro omeparopa. SAnpo m obpa3 TUHEHHOTO omepartopa.
20. Marpuna JMHEHHOTO oIepaTopa.

21. Tlpeobpa3oBaHre MaTpHUIIBl JWHEHHOTO omepartopa. [lomoOHbIE MaTPHITHL.

22. IlpuMmepsl TMHENHBIX ONEPATOPOB.

23. XapaKkTepucTUYecKOe ypaBHEHHE ITMHEHHOTO Omeparopa.

24. CoOCTBEHHbBIE 3HAYECHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIlepaTopa.

25. MuHUMaNbHBIH MHOTOYJICH MaTPHIIBI.

26. CoOcTBEHHOE MOANPOCTPAHCTBO. VHBapuaHTHBIE MOANpPOCTpaHCTBa. Ilpumepsl.
27. JluneliHble omepaTopbl NPOCTOM CTPYKTyphbl. KaHOHMYECKOE pa3ioKeHHE MaTpHILIbI.
28. XopmanoBa (opma MaTpuIpL.

29. TloctpoeHue xopJaaHoBa Oa3uca.

30. ConpsixkeHHbI  auHENHBIM  omepatop.  CBoiicTBa  CONPS)KEHHOrO  Omeparopa.
CaMoconpsiKeHHBIH JIMHEHHBIN OmepaTop.

31. OproronaneHelil JuHENHBIN oneparop. CoiicTBa oproroHaisHoro JIO.

32. KBagparuunas ¢opma. Martpuima kBaapatuuHoil ¢opmel. [IpeobpazoBanne MaTpuUIbL.
33. KBagparuunbeie (hopMbl KaHOHMYECKOTO BUa. Meton Jlarpanxka.

34. OpToroHanbHble MpeoOpa3oBaHus KBAJAPATHUYHBIX (HOPM.

35.3akoH  wHepuuu U1 KBagpatudHelXx  (opm.  TlojoxwurenbHO  (OTpHIIATENHHO)
ompeneneHHble KBaapaTuunsle popmbl. Kpurepuii CuiipBectpa.

Kputepun oueHuBaHusi K 3a4eTy

OneHka “3a4TeHO” - IMPAKTUYECKHUE 3aJlaHMs BBIIOJHEHBI B CPOK B oObeMe He MeHee 80%.
CTYACHT AEMOHCTPUPYET IMPAaBUWIbHBIC, YBEPCHHLIC I{CI\/'ICTBI/IH 0 NPUMEHCHUIO MOJYYCHHBIX
3HaHUN Ha INpPaKTUKe, T'PAaMOTHOE U JIOTMUECKH CTPONHOE U3JI0KEHUE MaTrepuasia IpH
apryMeHTallMH1 OTBETOB HA BOMPOCHI NPHU 3aIUTE T1a00paTOPHBIX.

OHCHKa «HEC 3a4YTCHO» - MPAKTHYCCKUC 3aJaHUSI HC BbIIIOJIHCHBI 100 MpeaOCTaBJICHbBI HE B
cpok B oobeme meHee 60%, CTyIEHT AEMOHCTPHUPYET HaJUuue IpyObIX OmNOOK B OTBETE,
HCIIOHUMAHHE CYHIHOCTU HU3JIara€Moro BOIpocCa, HCYMCHUC IMPUMCHATH 3HAHUA Ha IMPAKTUKE,
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HCYBCPCHHOCTb U HCTOYHOCTDH OTBETOB HAa AOIIOJHUTCIBHBIC 1 HABOAAIIUE BOIIPOCHI.

OHCHO‘-IHHG cpeacTBa OJis1 UHBAJIUAOB W JIUI C OrPaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbA
BLIGI/IpaIOTCH C YYCTOM UX HHANBHUAYAJIBbHBIX HCI/IXO(i)I/I3I/ILI€CKI/IX 0COOEHHOCTEN.

— IIpu HCO6XOI[I/IMOCTI/I HHBaJIKWAaM W JiMllaM C OIpaHUYCHHBIMU BO3MOXHOCTIAMH 3J0POBbsA
OpeaoCTaBIACTCA JOMOJIHUTCIIbHOC BPpEMA JId MOATOTOBKH OTBCTA HA O9K3aMCHC,

— IIpU NPOBEJCHUU MPOLEAYpPhl OLEHUBAHUS PE3yIbTATOB OOYUYEHHsS HMHBAJIMJIOB M JIMIl C
OTPAHWYECHHBIMM  BO3MOXHOCTAMH  3I0pPOBbA  IPEAyCMATPUBAETCSA  HCIIOJIb30BAHHE
TEXHUYECKUX CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIUBUYyIbHBIMH OCOOCHHOCTIMY;

— IIpHu HGO6XOI[I/IMOCTI/I JJIs 06yqa}0mﬂxcs[ C OrpaHMYCHHBIMHA BO3MOXHOCTAMHU 3JOPOBbA U
HWHBAJIKWJAOB Ipoucaypa OLUCHHUBAHUA PCE3YyJIbLTATOB O6yquI/I$I 10 JUCHUIIIIMHE MOXKET
OpOBOAUTHLCA B HECKOJIBKO 3TAIlOB.

Hpouez[ypa OLCHHUBAHUA PE3YyJIbTAaTOB O6yquI/ISI HHBAJIUAOB W JIMIO C OIpaHUYCHHBIMU
BO3MOKHOCTAMH 3A0POBbs IO JUCHUIINIMHEC MPEAYyCMATpUBACT NPCIOCTABICHUC I/IH(l)OpMaLII/II/I

B (hopMax, aTanTHPOBAHHBIX K OTPAHMYEHUSIM UX 3JOPOBbS U BOCTIIPUATHS HHPOPMAILINH:
Jlist U1l ¢ HapyIICHUSIMU 3PCHUS:

— B TIeYaTHOW (OopMe YBEITUICHHBIM MIPU(TOM,

— B )OpMeE AIEKTPOHHOTO JOKYMEHTA.

Jlns nun ¢ HapyIIeHUsIMU CITyXa:

— B IIe4aTHOH dopme,

— B (popMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlyis Uil ¢ HapyYUICHUSMHU OTIOPHO-JBUraTeIbHOTO armapara:

— B mevaTtHoi opwme,

— B (hopMe DIIESKTPOHHOT'O JIOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBHCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcsi.

Kputepun oneHuBaHusI K IK3aMeHY

OHGHKH KpI/ITepI/II/I OLICHMBAHUS 110 9K3aMCHY

OIICHKA «OTJIIMYHO»: TPAaMOTHOE U JJIOTUYECKH CTPOMHOE U3JI0KEHHE
MaTepuaa npu OTBeTe, TOUHbIe (OPMYITUPOBKH ONpEICICHHI, TeoOpeM
Y IIpaBWIbHBIE JOKA3aTEIbCTBA; PABUIIbHBIE, YBEPEHHBIE NEUCTBUS 110
IPUMEHEHUIO MOJyYEHHbIX 3HAaHUH Ha IPAKTUKE, yCBOEHHE OCHOBHOM U
3HAKOMCTBO C JIOMOJTHUTEIBHON JIUTEPaTypOil.

Bricokuii ypoBeHb
«5» (oTn4HO)

OLIEHKA «XOpPOIIO» YEeTKOE H3JI0KEHUEe MaTepuaina, IOIYyCKaroTcs
OTJeNbHbIE JIOTHYECKHE M CTHJIMCTUYECKHE MOTPEIIHOCTH JHO0 mpu
OTBETE HAa OJUH BOIPOC JaHBI TOYHBIE (OPMYIHPOBKH OIpEaeIeHUH,
Cpennmit ypoBeHb | peopem M IpaBHIIBHEIC J10KA3aTeNbCTBA; IPH OTBETE HA BTOPOIl BONPOC

«@» (xopomo) UMEIOTCS HETOYHOCTH (OPMYJIHMPOBKH OIpENEICHUH, TEOopeM HWIH
npoOeibl B NPaBUIBHBIX J0KA3aTeNbCTBAX; NMPaBHUJIbHBIC NEHCTBUS I10
IPUMEHEHNIO 3HAHUH Ha MPAKTHKE.
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OIICHKA «YJOBJIETBOPUTEIBHO»: MIPH OTBETE HAa 00a BOMpPOCa UMEIOTCS
Toporosbiii HETOYHOCTH (POPMYJIUPOBKHU OIpEICICHHI, TeopeM WIH MNpolensl B
YPOBEHD «3» MPaBUJIbHBIX JIOKA3aTeIbCTBAX; H3J0KEHHE OTBETOB C OTAECIbHBIMH

(ynoBmeTBopHTEnpH | OIIMOKAMM, yBEPEHHO MCIPABJIEHHBIMH IOCIE  JONOJHHMTENbHBIX

0) BOIIPOCOB; MPaBUJIbHBIE B LEJIOM JEUCTBUS MO MPUMEHEHUIO 3HAHUN Ha

MPaKTHUKE;.

o OILICHKA «HCYOAOBJICTBOPHUTCIBbHO» . OTCYTCTBYECT OTBCT XOTA 6LI Ha OJUH
MunnmansHeII 1 YA p y Yy A
ypOBEHb «» nu3 BOIIPOCOB HIIn HUMCHKTCA CYHICCTBCHHBIC HECTOYHOCTHU B
(ueynosnersopuren | QOPMYIUMPOBKAX ONpPEAENECHUN, TEOPEM, INPHUBEIEHBI HENPABUIIbHBIE
bHO) A0Ka3aTeJIbCTBa;, HCYMCHHUC IPUMCHATH 3HAHUS HaA IMPAKTHUKE.

OmeHoYHBIE CpEeACTBA Ui WHBAIUAOB W JIUIl C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH
3I0POBbSI BEIOMPAIOTCS C YUETOM UX MHIUBUIYyIbHBIX ICUXOPU3NIECKUX 0COOCHHOCTEH.

— IIpU HEOOXOAMMOCTH MHBAIMJAM U JIMIAM C OTPaHMYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MPEJOCTABIAETCS JOMOJIHUTEILHOE BpeMs JIJIs MOArOTOBKU OTBETA HAa K3aMEHE;

— IpU MPOBEJICHUU NPOLIEAYPhl OLIEHUBAHUS PE3yIbTaTOB 00yUECHHUSI MHBAJIHUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbs MPENLyCMATPUBAETCS MCIOIb30BaHNE TEXHUYECKHUX
CpeICTB, HEOOXOUMBIX UM B CBSA3U C UX MHAMBUYaJTbHBIMU OCOOCHHOCTSIMH;

— Ip¥ HEOOXOIUMOCTH JIJIs1 00YyYaIOUIUXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
U UHBAJIMUJIOB IpolleAypa OLIEHUBAHMUA pE3yJbTaTOB OOYuYEHMS IO JUCLHUIUIUHE MOXKET
IPOBOJIUTHCSA B HECKOJIBKO TAIOB.

[Tpouexypa olneHUBaHUS Pe3yJIbTATOB OOYUYEHHUs WHBAJIMIOB U JIUI C OTPAaHUYECHHBIMHU
BO3MOKHOCTSIMH 3JI0pPOBbSl 1O AUCHUIIMHE (MOIYJI0) MpeayCcMaTpUBAEeT IpeJOCTaBICHUE
undpopmanuu B ¢GopMax, aganTUPOBAHHBIX K OTPAHUUYCHUSM HX 3J0POBbS M BOCIPHATHUSL
uHopManuu:

Jnst nun ¢ HapyIeHUSIMU 3PEHUSL:

— B [IEYaTHOH (opMe yBEIUYEHHBIM LIPUPTOM,

— B (popMe 37IEKTPOHHOTO TIOKYMEHTA.

Jns a1 ¢ HapyLIIEHUsIMU CllyXa:

— B mevarHoi popme,

— B hopMe FIEKTPOHHOTO TOKYMEHTA.

Jlns nun ¢ HapyIIEHWSMH OIOPHO-IBHIAaTENIbHOTO ammapara:

— B IeyarHoi popme,

— B )opMe IJEKTPOHHOI'0 JOKYMEHTA.

JlaHHBIN TIepedeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

1. IlepevyeHns OCHOBHOM M IONOJHUTEILHOI y4eOHOI TUTEpaATyPbl, HEOOXOAUMOM AJs
OCBOEHHUS TUCHUTINHBI (MOAYJIs).
1.1 OcHoBHaA TUTEpPaTYpAa:

1. dannees, [I.K. Jlekuuu no anredpe [DnekrpoHHbIi pecypce] : yuednoe nocodue / JI.K.
danneeB. — DnektpoH. nan. — Cankt-IletepOypr : Jlanp, 2023. — 416 c. — Pexum
noctymna: https://e.lanbook.com/book/346454

2. Kypom, A. T'. Kypc Beicuieii anreOpsr : yueOHuk s By3oB / A. I'. Kypomr. — 25-e u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2024. — 432 c. — ISBN 978-5-507-47499-8. —
Tekcr : anexTpoHHbIH // JIanb : anekTpoHHO-0MbnMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/383849?category=907

3. IIpockypsikos, M.B. COopHUK 3a7a4 11O TUHEHHOU anredpe [ DIeKTpOHHBIH pecypc] :
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https://e.lanbook.com/book/346454
https://e.lanbook.com/book/383849?category=907

yuebHoe mocobue / U.B. IIpockypsikoB. — DnekTpoH. nan. — CankTt-IleTepOypr :
Jlansb, 2024. — 480 c. — Pexum gocryna:
https://e.lanbook.com/book/39733 1?category=907

4. bexknemumes, /[. B. Kypc ananutnueckoil reoMeTpuH M JIMHEHHON anreOpsl : y4eOHHK
s By30B / J1. B. beknemumieB. — 22-e u3 ., crep. — Cankr-IlerepOypr : Jlansb, 2026.
— 448 ¢c. — ISBN 978-5-507-56803-1. — Tekcr : nekTpoHHbI# // JIaHb : 3JIEKTPOHHO-
o6ubnuoreunas cuctema. — URL: https://e.lanbook.com/book/519924

5. MapteiHoB, JI. M. Anre6pa u Teopus uucen ans kpunrorpaduu / JI. M. MapteiHoB. — 3-
e u3 ., crep. — Cankt-IlerepOypr : Jlanb, 2024. — 456 c. — ISBN 978-5-507-48774-
5. — Texkcr : anextpoHHbIX // Jlanp : anmexkTpoHHO-OMOMMOTEeuHast cuctema. — URL:

https://e.lanbook.com/book/362942?category=1545
6. Panees, C. M. DnemeHnTsl Boicuieil anreOpsl u Teopuu koauposanus / C. M. Panees. —
2-e w3 ., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2023. — 684 ¢. — ISBN 978-5-507-

47915-3. — Tekcrt : 271eKTpoHHBbIH // JlaHb : 37€KTpOHHO-OMONIMOTEYHAsl cucTemMa. —
URL: https://e.lanbook.com/book/3368097category=1545

Jns ocBOEHMS AUCUMILUIMHBI HHBAIUAAMU U JULIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
30POBbSI UMEIOTCSI M3JaHUS B IJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIMOTEYHBIX CHUCTEMAaX
«Jlaub» u «¥Opaifry.

1.2 TonosiHuTE IBHAS JIUTEPATYpPAa:

1. Koctpukun A.U. BBexenue B anredpy. U 1: OcHowl anreOpsl. M. : ®USMATIINUT ,

2004. — 271 c.. - Tekcr : HenmocpeacTBeHHbIN (34 sk3emiusapa B oudimoreke Kyol'Y)
2. Koctpukun A.U. JIuneiinas anredpa. U 2: OcuHossl anre6pst. M. : DUSMATIINUT , 2001.
—367 c.. - Texkct : HenocpencTBeHHbii (122 sx3emmisipa B 6ubnuorexe Kyol'y)
3. Koctpukun A.U. OcHoBHbIe cTpyKTYphl. U 3: OcHoBHI anreOpel. M. : DUSMATIINUT ,
2001. — 272 c.. - Tekcr : HenmocpeacTBeHHbIN (91 sx3emmsap B 6ubnuorexe Kyol'Y)

4. ®dannees, [.K. 3agaun no Beicuieit anredpe [DnekTpoHHbIN pecypce] : yuebnuk / J[.K.
®annees, U.C. Comunckuil. — DnexkTpoH. nad. — Cankr-IlerepOypr : Jlans, 2022. —
288 c. — Pexxum moctymna: https://e.lanbook.com/book/210164

5. Wnbun, B.A. JIuneiinas anrebpa u aHaJIuTHYECKasi TEOMETPHS ;| yUeOHHK ISl CTY/IEHTOB
YHUBEPCUTETOB U TEXHUYECKHUX BY30B, OOYydYarOUIUXCA MO CHEHUAIBHOCTIM
"Maremaruka", "[Ipuknagnas marematuka u uHpopmaruka" / B. A. Unepun, I'. JI. Kum ;
MockoBckuii TocyaapcTBeHHbIN yHHBepcuTeT uMenu M. B. JlomonocoBa. - 3-e m3n.,
nepepal. u qotm. - Mocksa : [IpocmekT : MI3n-Bo MockoBckoro yHuBepcurera, 2025. - 393
c. - Tekcr : HenocpenctBeHHslil. (30 sk3emIusipoB B 6ubnnorexe Kyol'Y)

6. Boesogun B.B. Jluneiinas anre6pa CII6.: Jlamp, 2008. - 400 c. - Tekcr
HemocpenctBeHHBIN (50 3x3eMIusipoB B Onbanoteke Kyol'V)

7. Epmomnaesa, H. H. [IpakTuueckue 3ansatus mno anredpe. DIeMEHTbHl TEOPUU MHOKECTB,
TEOpHH YHCcell, KOMOMHATOPHKH. ANTreOpandeckue CTpyKTypHI : yueOHoe mocooue / H. H.
Epmonaesa, B. A. Kossinuenko, I'. U. Kyp6atoBa. — Caunxr-IletepOypr : Jlanb, 2022. —
112 c. — ISBN 978-5-8114-1657-8. — TekcT : 31eKTpOHHBIN // JIaHb : 3JIEKTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/211595?category=907

8. beknemumesa, JI.A. COOpHHK 3a/1a4 10 aHATUTUYECKON T€OMETPUH U IMHEHHOH anredpe
[DnexTponHbIi pecypc] : yueOoHoe mocobue / JI.A. Bbeknemumena, J1.B. beknemunies,
AXO. Ilerpouu, U.A. UybapoB. — DnektpoH. naH. — Cankr-IlerepOyp: Jlans, 2018. —
496 c. — Pexum goctymna: https://e.lanbook.com/book/109625

5.3. UuTepHeT-pecypchl, B TOM YHCJI€ COBPeMeHHbIe MpodecCHOHATIbHBIE 0a3bI
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JAaHHBIX U I/[H(l)OpMaIII/IOHHLIe CIIPABOYHbIC CUCTEMbI

JuiekTpoHHas OuOmMoTreka Hayunoit ombimoreku KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

DJIEKTPOHHBIN KaTanor

[TocTymnenus nuteparypsl B OMOIMOTEKN (QUINAIOB
[TocTymnenus aucceprauuii u aBropedeparon

CraTby U3 NEPUOJAUKHU U HAy4YHBIX cOOpHUKOB ¢ 2016 1.
CraThu U3 NEPUOJAMKHU U HAYUYHBIX COOpHUKOB 110 2016 1.
["azeTsl 1 )KypHaIbI

OnekTpoHHas OubaMoTeKka TpynoB yuyeHbix Kyol'Y

JekTpoHHO-0ubIN0TeuHbIe cucteMbl (IBC)

Ealh e

5.

OBbC «YHuBepcuterckas Oubnmoreka onmain» http://www.biblioclub.ru/
OBC «Jlanby https://e.lanbook.com

Ob6pa3zoBatenbHas iatdpopma «tOpait» https://urait.ru/

OBbC «ZNANIUM» https://znanium.ru/

9BbC «BOOK.ru» https://www.book.ru

IIpodeccnonanbHbie 0a3bl JAHHBIX POCCHHCKHE

1.

2.
3.
4

9]

HammonanbHast snexktponHas 6ubnuoreka https://rusneb.ru/

ba3br nannbix komnanuu « UBUCy https://eivis.ru/

Hayunas snextponnas Oubiamnoreka eLIBRARY.RU (HOB) http:/www.elibrary.ru/
MUAH. [TonHOTEKCTOBAsI KOJUIEKITUS MaTeMaTHUYEeCKUX KyPHAIOB
http://www.mathnet.ru

Kypuan KsanroBas snektpoHuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Ycnexu pusznueckux Hayk https://ufn.ru/

[TomHOTEeKCTOBAs KOJUTeKIus XypHasoB Ha miardopme PIIHU (DnexTponHsle Bepcuu
HayudHbIX )XypHanoB PAH) https://journals.rcsi.science/

[Ipesunentckas oubnmoreka um. b.H. Ensiuna https://www.prlib.ru/
DnexTpoHHas OubIMoTeyHasi cuctemMa couuo-rymanutapaoro 3Hanust « SOCHUM»
https://sochum.ru/

NupopmManuoHHbIE CINPAaBOYHbIC CHCTEMBbI

1. Koncynperant [Intoc - cipaBo4Has npaBoBasi cuctema (JOCTYII MO0 JIOKAJIBHOM CETH C
KOMIIBIOTEPOB OMOITHOTEKH)

IIpodeccnonanbubie 6a3bl JAHHBIX 3apyOesKHbIE

1.
2.

> w

Kypuansr m3narensctBa Wiley https://onlinelibrary.wiley.com/

ITonnotekcroBas komnekius kHur eBook Collections u3garensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

ITonnorekcroBas komtekuus kaur EBSCO eBook https:/books.kubsu.ru/

Pecypcrr Springer Nature https:/link.springer.com/, https://www.nature.com/

Chemical Abstracts Service (CAS) SciFinder Discovery Platform https://scifinder-
n.cas.org

Questel. baza nannusix Orbit Premium edition https:/www.orbit.com

[TomHOTEKCTOBBIE KOJUIEKIINU KHHUT M3AaTenbcTBa American Institute of Physics
Publishing (AIPP Ebook) https://pubs.aip.org/books
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8. TlomHOoTekcToBas apXHBHAs KOJUIEKIUS )KYpHAJIOB U3gaTeabcTBa American Institute of
Physics Publishing (AIPP Digital Archive) https://pubs.aip.org/

9. China National Knowledge Infrastructure. /I CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/

ba3bl AAHHBIX OTKPBLITOI0 A0CTYyIIA

1. KuGepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas mateHTHas 0a3a maHHbIX _https://www.uspto.gov/patents/search/patent-
public-search

3. Jlextopuym TB - Bungeonekuu Bexyniux jektopos Poccun http://www.lektorium.tv/

4. TlpuoputerHble HayuHble Hanpasienus PY J[H. CnenuaibHbie KOMICKIIUN
https://priority-lib.rudn.ru/

Ba3bl nannbix Kyol'yY
1. OTtkpsITas cpeaa MOAYIHHOTO AMHAMU4eckoro ooydenus Kyol'y
https://openedu.kubsu.ru/
2. ba3za y4eOHBIX MIaHOB, YI4EOHO-METOINIECKUX KOMILIEKCOB, ITyOJUKAIUN 1
koH(pepenuuit http://infoneeds.kubsu.ru/
3. DnekTpoHHBIN apxuB gokymeHToB KyOI'Y_http:/docspace.kubsu.ru/

2. MeTogu4yeckue yka3aHusi A 00y4alOIIUXCS MO0 OCBOCHMI0 JUCHHUIUIMHBI (MOXYJIs).

ITo xypcy mpenycMOTpeHO MPOBEIEHUE JIEKIMOHHBIX 3aHSATHUN, HA KOTOPBIX HA€TCsl OCHOBHOM
CHUCTEMaTH3UPOBAHHBIN MaTepuai, u J1abopaTOPHBIX padoT, BO BpeMs KOTOPBIX 3aKPEIUIIETCS
TEOPETUUYECKUN MaTepual peLIeHueM 3a1ad.

Ha nmaGopaTopHbIX 3aHATHAX TPOBOAWTCS CTaHAApTHas paboTa MO PEmEeHUI0 3aaad 1o
anredbpandyeckuM cTpykrypam. Ilo oTnenbHBIM TemMaM CTyJIE€HTaM MOpy4aercs MOArOTOBUTh
MPE3EHTALMH U BBICTYIIUTh C JOKJIAJaMH Ha 3aHSATHSX.

Baxuelmum »>TamoM Kypca SBISETCS CaMOCTOsTenbHas paboTa MO AWCIUIJIMHE C
HCTI0JIb30BAHUEM YKa3aHHBIX JUTEPATYPHbIX HCTOYHUKOB.

Jns nydmiero ocBOEHHSI AUCHUIUIMHBI MpU oTBeTax Ha JIP cTyaeHT AoikeH OTBETHUTH HaA
HECKOJIBKO BOIIPOCOB U3 JIEKIIMOHHOM 4acTH Kypca.

B ocBoeHMM OMCUMIUIMHBI WMHBAJWJAMHU W JHLAMH C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH
3/10pOBbsi OOJBIIOE 3HAYEHHE HMMEeT HHAUBUIyalbHas ydeOHas paboTa (KOHCYJIbTAallUU) —
JIOTIOJIHUTEIBHOE Pa3bsiCHEHUE yUeOHOro MaTepuania.

WHnuBuayanbHble KOHCYJNbTAlMM IO TPEIMETY SBIAIOTCS BaXHBIM  (PAKTOPOM,
CIOCOOCTBYIOIIMM MHAMBUAYyaTU3alluyd OOYYEHHUS] U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareieM M O00ydaroImMMCS WHBAJIMIOM WIH JHUIOM C OTpaHUYCHHBIMH
BO3MOXHOCTSIMU 310POBBS.

3. Ilepeuensn HH(POPMALMOHHBIX TEeXHOJIOT M i, HCI0JIb3yeMbIX npu
OCylIeCTBJICHHH 00pa30BaTeIbHOIO Mpouecca o JMCHUILIHHEe (MOAYJIIO0).

3.1 Ilepeyens MH(POPMALMOHHBIX TEXHOJOIHIA.

*HPOBepKa JIOMAIIHUX 3aJaHuil U KOHCYJIbTUPOBAHUC ITOCPECACTBOM BHGKTpOHHOfI IIOYTHI.
— Ncnonb3oBanue QJICKTPOHHBIX HpCSCHTaHI/Iﬁ Ipu MpOBCACHHUU IMPAKTUYCCKHX 3aHSATHH.

3.2 Ilepeyens HE0OXOAMMOI0 NMPOrPAMMHOIO O0ecHeYeHHs.

- MSOffice.
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— Ilporpammsbl Ui 1eMOHCTpauuu U co3aanus npeseHTauuid («Microsoft Power Pointy).

3.3 Ilepeyens MH(OPMALMOHHBIX CHPABOYHBIX CHCTEM:

1. Dnexrponnas oubamoreunas cucremMa eLIBRARY.RU (http:/www.elibrary.ru)/

4. MaTepl/IaJII)HO-TeXHI/I‘leCKaﬂ 6333, Heo0XoauMast I OCylHIeCTBJICHUS
06p330BaTeJ1bHOF0 npomecca mo IMCHUIMJIHNHE (MOI[yJ'llO).

MaTepI/IaJ'IBHO-TeXHI/I'{eCKOC obecrieuecHre JUCHUITIITNHBI

Ne Bua pabor
(Momynsl) M OCHAIIEHHOCTh

1. JIeKuMOHHBIE 3aHITHS JlekoHHasT ayIUTOpHS, OCHAIICHHAsI  TIPE3CHTAI[HOHHOM
TEXHUKOW  (MPOEKTOp, JKpaH, KOMIBIOTEp/HOYTOYK) U
COOTBETCTBYIOIUM TIporpaMMHbBIM obOecrieuenneM (I10)

2. JlaGoparopHbie JlaGoparopusi, YKOMIUIEKTOBaHHAas CIIENMATM3UPOBAHHON
3aHATHUSA MeOelIbI0 U TEXHHYECKUMU CPECTBAaMU 00ydeHuUs

3. I'pynmoseie Aynurtopus ¢ yueOHON MeOenbio (JOCKH, CTOJIbI, CTYJIb)
(MHIMBUYaIIbHBIC)
KOHCYJIbTallUH

4. Tekymuii  KOHTPOJb, | AyAUTOpUs ¢ ydueOHON Mebesbio
MIPOMEKYTOUHAS
aTTecTanus

5. CamocTosiTenbpHas Kabuner pns camocrosTenbHONW pabOThl, OCHAIICHHBIH
paboTa KOMITBIOTEPHON TEXHHMKOH C BO3MOXXHOCTBHIO TOJIKIIOYCHHS K

cetu «MHTepHeT», NporpaMMoN 3KpPAaHHOTO YBEIWYEHHS U
oOecreueHHbI TOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMAIIMOHHO-
00pa3oBaTeIbHYI0 Cpely YHUBEPCHUTETA.
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