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1. Ileau u 32724 0CBOEHHSI TUCIUIIMHBI.

1.1 llean ocBOEHUS TUCHUILIHHDI

Kypc «Anrebpay» cTaBUT CBOEH 11€1bI0 03HAKOMHUTH CTYJIEHTOB 1-T0 U 2-T0 KypcoB (a-
KyJIbTETa MATEMAaTHKU W KOMIIBIOTEPHBIX Hayk (mo HampasieHuto 44.03.05) B TeueHUn BTO-
POTO U TPETHETO CEMECTPOB CO CICAYIOIIUMU OCHOBHBIMHU IMOHSATUSMU alreOphl:  TpyIIa,
KOJIBLIO, TI0JIe, ayire0pa, KOMIUIEKCHOE YHCII0, MHOTOYJICH, EBKJIMIOBO M YHUTAPHOE MPOCTPaH-
CTBa, KBajpaTU4Has (opma, 0TOOpakeHHe, MoArpymia, GakTop-rpynna, JTHHEHHOE oToOpaxke-
HUE BEKTOPHBIX MIPOCTPAHCTB, COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
orepaTopa, CONps>KEHHOE 0TOOpaXKeHNe, HOPMAaIbHBIA ONEpaTop, YHUTApHBINA (OpTOTrOHAIb-
HBI) U 3PMHUTOB (CUMMETPUYECKUII) ONIEPATOPBHI.

1.2. 3agaumn M COUMNIMHBI

JocTuwxenue 1enu oOyueHHs oOecreyrBaeTcs pelIeHUEeM CIIEAYIOUINX 3a1ay:

- OBJIQJICHHE OCHOBHBIMH MOHATUSAMHE U (paKTaMH B 00bEME TpesIaraeMoro Kypca «Aui-
redpay;

- (hopMuUpoOBaHHE Y CTYACHTOB 3HAaHWH, yMEHUI (yMeHUe KiacCupUIrupoBaTh ajaredpande-
CKHE CUCTEMbI C WILTIOCTpAIel Ha IpUMepax IpyIl, Kojel, 1oJieH, aaredp, BEKTOPHBIX MPo-
CTPAHCTB CO CKAJIIPHBIM IIPOU3BEICHUEM) U HABBIKOB JIOCTATOYHO CBOOOJIHOTO ONEPUPOBAHUS
yKa3aHHBIMH MTOHATUSAMU;

- OBJIaJICHUE HaBBIKAMM aJIre0panyeckoro nojaxoja K pelieHuio HEKOTOphIX 3ajad (Hampu-
Mep, Hax0XKJIeHHE OPTOrOHAIBHOTO MPeoOpa3oBaHus, IPUBOJAIIETO KBaAPAaTUUHYIO (GOopMYy K
KaHOHUYECKOMY BH]ly, B pa3jelie 8 U T.I1.).

1.3 MecTo THCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/bHOMH MPOrpaMMbl
Jucuumnuna (b1.0.28) «Anrebpa» oTHOCUTCS K 00s3aTeIbHOM YacTH MEepBOro OJI0Ka

y4eOHOT0 IJIaHa, SBIAoIEerocs cTpykTypHbIM anemeHToM OOIT BO. 3Hanus, noixydyeHHbIe B
Kypce «Anredpay, UCTIONIB3YIOTCS B Kypcax reOMETPHH, MAaTEMaTHUeCKOTo aHaiinu3a, 1uddepeH-
LUAIbHBIX YPaBHEHUH, TEOpUH (PYHKUNN AEMCTBUTEILHON U KOMIUIEKCHON IIEpEMEHHOM, J1C-
KpETHOW MaTeMaTHKH, MATEMaTHUYECKOM JIOTUKU U TEOPUHU aITOPUTMOB, YUCIEHHBIX METOIOB,
a0CTpaKTHOM U KOMIIbIOTEpHOM anredpsl u Ap. Ciymiatenau T0JKHBI BIaJETh HE TOJIbKO MaTe-
MaTHYECKMMH 3HAaHUSIMH B paMKax IPOrpamMMbl CPEJHEHN IKOJIBI, HO U 3HAHUSAMHU, ITOJTy4€HHBIMU
B [IEPBOM CEMECTpE B paMKaxX MPOrpaMMbl TUCHUIUINHBI «JIuHeliHas anredpay.

1.4 Mepeuyens naHUpyeMBIX Pe3yabTATOB 00ydeH sl O NCHUILIMHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00pPa30BaTEJbHOM NPOrPaMMBbI

HpI/I OCBOCHHUU OUCIUIIIINHBI «Anre6pa» BBIpa6aTLIBaCTC$I O6IlIeMaTeMaTI/I‘ICCKa$I KYJIb-
Typa: YMGHI/Ie JJOTUYCCKH MBICIINTBD, HpOBO}II/ITB J0Ka3aTeJIbCTBA OCHOBHBIX YTBep)I()IeHPlﬁ, YCTa-
HAaBJIMBATL JIOTUYCCKUC CBA3HU MCKAY MNOHATUAMU, IPUMCHATH ITOJTYUCHHBIC 3HAHUSA JIS1 pCUICHUA
aJIFe6pqueCKI/IX 3aaa4 1 3a71a4, CBA3aHHBIX C HpI/IJ'IO)KeHI/ISIMI/I aJ'IFe6paI/I'-IeCKI/IX METOHO0B. HOJ'Iy-
YaCMbIC 3HAHUA JIC)KAT B OCHOBEC MAaTCMATHYCCKOT'O O6pa30BaHI/I}I nu HCO6XOIII/IMBI IJIA IIOHUMAaHU S
U OCBOCHUIA BCECX KprOB MaTeMaTHKU, KOMHBI-OTepHI)IX HaYK n ux HpHHO)I(eHI/Iﬁ.

Hpouecc HU3YUYCHUA IOUCHHUIUIMHBI HAIIpaBJICH Ha (I)OpMPIpOBaHI/Ie CJICAYIOIUX KOMIIC-
tenmit: YK-1, OTIK-8, TTKO-6.

KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUA P€3yJ'II)TaTBI 06yquI/I${ o AUCIUILIINHE
KOMIICTCHIIMHU

YK-1. CriocobeH OoCyIIecTBIATh MOWUCK, KPUTHIECKUH aHAIW3 M CHHTE3 WH(pOPMAIWU, IPUMEHSTh CUCTEMHBIN
NOAXOJ AJIsl PELIEHUs IOCTaBICHHbIX 3a/1a4




KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUSA
KOMIICTCHIIMHU

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCIHUILIINHC

NYKB-1.1. OcymecTBiseT MONCK He0OX0AUMOM
nHpopManuy, omupasich Ha pe3yJIbTaThl aHATU3A
IIOCTaBJIECHHON 3aa4H.

NVYKB-1.1.3-1. 3naet npuHOUIEI cOopa, oTOopa 1 06001Ie-
HUSL THOPMAINH, METOIUKHI CHCTEMHOTO MTOJX0a TS pe-
IIeHHUs Npo(ecCHOHANIBHBIX 3a/1a4.

NYKB-1.1.Y-1.YMeeT aHanu3upoBaTh M CHUCTEMaTH3HPO-
BaTh Pa3HOPOJAHBIC JAaHHBIE, OLEHUBATH 3(PPEKTHBHOCTD
IpoLeayp aHaau3a MpobjaeM U NPUHATHA pelleHui B Impo-
(heccnoHaNbHOM AEATEIBHOCTH.

NYKb-1.1.V-2. Brnaneer HaBbIKAMU HAy4YHOTO IIOMCKAa U
NPaKTHYECKOH paboThl ¢ WHPOPMAIMOHHBIMH HCTOYHH-
KaMU; METOJIaMH ITPUHATHI peIeHUH.

NYKB-1.2. BeiOupaeT oNTUMaNbHBIA BApUAHT pe-
IICHUS 33/1a4H, apTYMEHTHPYS CBOH BBIOOD.

NYKb-1.2. 3-1. 3HaeT NpUHLIMUIIBI, KPUTEPUH, TIPAaBUIIA TIO-
CTPOCHHMS CYKICHUSI U OIIEHOK

NVYKB-1.2. V-1. Ymeer ¢popMHupoBaTs COOCTBEHHEIE CYXK-
JICHUS! ¥ OLICHKH, TPAMOTHO ¥ JIOTHYHO apTyMEHTUPYS CBOIO
TOYKY 3PEHHSL.

NYKB-1.2.V-2. YMeeT npUMEHATh TEOPETUUECKUE 3HAHUS
B PEIICHHUH NMPAKTHUCCKUX 3a7ad.

OIIK-8. Ciocoben OCYIICCTBJIATD NESAArOTMICCKYI0 ACATCIBbHOCTDh HA OCHOBC CIICIMAJIbHBIX HAYYHBIX 3HAHHI

HOIIKB-8.1. JleMOHCTpUpYET clielUalbHbIE HAy4-
HBIC 3HAHWA B T. 4. B NIPEIMETHOH obnacTu.

NOIIKB-8.1. 3-1. 3HaeT OCHOBHBIC TOHATHSA U YTBEpPIXKIC-
HUS U3 Kypca JIMHSHHOH anreOphl.

HOIIKB-8.4. V-1. YmMeer, HCHONb3ys CHECHHAANBGHBIC HAay4
HbIE 3HAHMSA, HAXOAUTH TMOAXOB! K PEIICHUIO KaK TEOPEeTH-|
YECKHUX, TaK U IPaKTHYECKUX 3aJaHui 110 JIMHEeHHOH anredpe,
WOIIKB-8.4. Y-2. Bianeer anropuTMU4eCKUMU HaBBIKAMH
pelIeHns TUMOBBIX NMPAKTHYECKUX 3aaHUi U3 Kypca JH-
HEHHO#1 anreOpsl.

HOIIKB-8.4. Brageer MeToiaMi HAy4YHO-TIEAArOT'H-
YECKOT'0 UCCIIeIOBaHUS B IPEAMETHOI! 001acTH

NOIIKB-8.4. 3-1. 3HaeT METOIbI HAYYHO-TIEAArOrn4ecKoro
UCCIIeOBaHMsl B NMPO(GECCHOHATIBHON AEATeIbHOCTH Y4H-
Tensd MaTeMaTHKH 10 TeMaM, MMEIOIIMM OTHOIIEHHE K
KypCy JHHEHHOH anreOpsl..

HOIIKB-8.4. V-1. YMeeT mpoeKTHPOBATh U pPeaNHN3yeT IUIaH
MPOBEJICHUST HKCIIEPUMEHTAIBLHO-HUCCIIEI0BATENILCKON  pa-
6O0TBI, CBA3aHHOI C pelIeHHeM TBOPUYECKHX 3aJaHUH T10 JIH-
HEWHOI1 anredpe.

NOIIKB-8.4. V-2. Brnageer HaBbIKaMH ONKCAHUS aJTOPUTH
MOB PEIICHUS] HEKOTOPBIX aJIredpandecKuX HCCIe10BaTeIb
CKHX 33Ja4 C IIeTbI0 BO3MOXKHOI B Oy/ayIIeM KOMITBIOTEP-
HOMl peasin3alliel TAKUX AJITOPUTMOB.

IKO-6. CriocobeH nojiep)kuBaTh CaMOCTOATEILHOCTh, HHUIIMATUBHOCTh O0YYaIOIMXCsl, CIOCOOCTBOBAThH pa3BH

THIO UX TBOPYECKHX COCOOHOCTEH B paMKax y4eOHO

-MCCIIEIOBATEIIBLCKOM JeATEIbHOCTHU

HUITKOB -6.1 Vcnons3yeT pa3nu4Hble BHJIBI OPraHU-
3allMd TBOPYECKOM JEATEITBHOCTH OO0YJaroLIHXCs
mpu oOyueHMM MaTeMaThke U HUH(pOpMaTHKe
(yuebGHO-HCCIIEI0BATENBCKAS  JIEATEIIBHOCTD, TIPO-
eKTHasl JeATeIbHOCTh U T.II.); CIIOCOOBI MOTHBALINHU
IIKOJILHUKOB K y4eOHO-HCCIIeI0BaTeNILCKON paboTe
10 MaTeMaTHKe U nHpopMaTHKe

HIIKOB — 6.1. 3-1 3Haet kypc TUHEHHON anredpsl B mpe-
Jenax TpeboBaHui (enepantbHBIX TOCYIapCTBEHHBIX 00pa-
30BaTeNbHBIX CTAHIAPTOB U OCHOBHOM 00111€00pa3oBa-
TEJIbHOU IIPOrPaMMBI, €0 UCTOPUU U MECTA B MUPOBOM
KyJIbType 1 HayKe.

HITKOB -6.1. Y-1 YMmeer opraHu30BbIBaTh Pa3IUUHbIE
BU/Ibl BHEYPOUYHOH J€ATEILHOCTH: UTPOBYIO, Y4eOHO-HC-
CII€JI0BATENbCKYI0, XYA0KECTBEHHO-NIPOJYKTUBHYIO, KYJIb-
TYPHO-ZIOCYTOBYIO C y4ETOM BO3MOKHOCTEH 00pa3oBa-
TEJBbHOM OpraHU3aliK, MECTA )KUTEIBCTBA U UCTOPHKO-
KyJIBTYPHOTO CBOE€OOpa3usi peruoHa

NITIKOB -6.1. V-2 Bnangeer HaBbIKaMH yNpaBJieHUs yueO-
HBIMH TPYIIIIAMH C IETBI0 BOBJICYECHUS OOYJarOIIUXCs B
mporiecc 00y4eHHsI ¥ BOCIIUTAHUS, MOTHBHPYS UX y4eOHO-
MTO3HABATEJIFHYIO JESITEIHHOCTb.

UIIKOB -6.3 JleMOHCTpHPYET YMEHHUS 110 OpPTraHH-
3aIi¥ TBOPUYECKOH IEATETHFHOCTH 00yJaromuxcs

UITKOB — 6.3. 3-1 3Haet paznuyHbIe BUABI TBOPUYECKOH
JIESITETTPHOCTH 00yJaroIuXcs Ipu 00y4eHNN MaTeMaTHKe

1 nH(QOpPMATHKE B OCHOBHOH IIKOJIE.




KOH 1 HAUMCHOBAHUEC MHAUKATOPA AOCTUIKCHUSA
KOMIICTCHIIMHU

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCIHUILIINHC

IPY U3YYCHUH MaTeMaTHKH U HHQOPMATHKH B OC-
HOBHOM IIIKOJIE; TEXHOJIOTUSIMHU PAa3BUTHS HHTEpeca.
y IIKOJIBHUKOB K Y4eOHO- HCCIIeA0BaTENbCKOM pa-
60Te 1o MaTeMaTHKe U HHPOPMATHKE

UIIKOB -6.3 V-1 YMeer MOTHBHPOBATH 00yJarOmInXCs B
OCHOBHOM ITKOJIE K YIeOHO-HCCIeI0BATENbCKOI paboTe
M0 MaTeMaTHKe ¥ HH]opMaTHKe, CBSI3aHHOH ¢ anredpan-
YECKOU TEMATUKOM.

HIIKOB -6.2 Y-2 B noctaTouHOit Mepe BaJieeT HaBbIKaMU
paboThl IO MaTeMaTuke U MHQOPMATUKE JUIS TOTO, YTOOBI
KOMITETEHTHO M JOCTYITHO OOBSICHATh COBPEMEHHBIE ajire0-
pandeckue npobsieMbl 00y4aronMMCs B OCHOBHOI MIKOJIE.

Pe3y.]'II>TaTI)I 06yqu1/1;1 10 JUCHUILIMHE JOCTUT'alOTCA B paMKaX OCYIICCTBICHUSA BCEX BU-

J0B KOHTAKTHOM M CaMOCTOSTEILHOMN pa6OTBI 06yqafoumxc;1 B COOTBCTCTBHU C YTBCPKIACHHBIM

y4e€OHBIM TIITAHOM.

WHaukaTtopsl JOCTHXKEHUS KOMIIETEHIIMNA CUUTAIOTCS C(OPMHUPOBAHHBIMU TPU JTOCTHIKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUCHHUS.

2 CTpyKTYpa H colep/KaHHe AHCHHILUIHHDI

2.1 PacnpeaesieHue TPyA0eMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBIsIeT § 3a4eTHHIX equHMII (288 yacoB, U3 HUX
KOHTaKTHBIX 4acoB 118,6: neknumonnsie 36 yacos, nmaboparopubie 70 yacoB, KCP 12 gacoB u
HKP 0,6 vacoB; CPC 98 vacos; 71,4 yaca 3K3aMeHBbI)., KX paclpeIeIeHue o BUIaM padoT

NPEJCTABIICHO B Ta0JIHUIIE.

Bun yuebHoit paboTbl

Bcero CemecTpbl
4acoB (gacer)
2 3

KonrakTHas padora, B TOM YHcCIe:

118,6 | 60,3 | 58,3

AyauTOpHBIE 3aHATHS (BCEro):

106 54 | 52

Sanarus JIEKIIMOHHOI'O TUIIa

36 18 18 - -

JlabopaTopHbIe 3aHITHS

70 36 | 34 - -

CKHUE 3aHATHUSA)

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPaKTHYe-

HNnas koHTakTHasA padora:

12,6 6,3 | 63

KonTpons camoctositenbHol paboTsl (KCP)

12 6 6

ITpomexyrounas attectanus (UKP)

0,6 03 | 03

CamocrosiTesbHasi padoTa, B TOM 4HcJIE:

98 48 | 50

Kypcosast pabota

[IpopaboTka yueObHOro (TeOpeTUYeCcKOro) MaTepuana 32 16 16 - -

BrimmonHenne qoMamiHux 3agaHui

38 18 20 - -

[ToaroroBka K KOHTPOJIBHBIM paboTam 12 8 4
Pedepar 4 - 4 - -
[ToaroToBKa K TEKyIIeMy KOHTPOJIO 12 6 6

KoHTpoJib: 71,4 35,7 | 35,7
[ToaroroBka K ’K3amMeHy 71,4 35,7 | 35,7
OO0mas Tpy10eMKOCTh yac. 288 144 | 144 - -

padora

B TOM YHUCJI€ KOHTAKTHas

118,6 | 60,3 | 58,3

3a4. ¢




2.2 Conep:xanue JACHUILIHHBI
Pacrnipesienienne BUIoB y4eOHOIM pabOTHI M UX TPYAOEMKOCTH IO Pa3jieiaM AUCIUILUIHHBL.

2.2.1 Pa3aeibl AUCHUILIMHBI, H3yYaeMble BO 2-M ceMecTpe (ounasa ¢popma)

KomnuecTtBo yacos
Bueaynu-
Ne HamMmenosanne pa3nenos (Tem) B Ayﬂ;T(:)TI;Haﬂ TOpHast
cero p pa6ota
JI 3 | JIP | CPC
1 2 3 4 5) 6 7
1 AnreOpandecKue CUCTEMBI. 24 ) 8 12
2 MHoro4jeHsl. 26 4 ) 10 12
3 EBKIIMI0OBBI M YHUTApHBIE TPOCTPAHCTBA 28 6 ) 10 12
4 Ksanpatuanbie popmbl 24 4 ) 8 12
HUTOI'O no paszoenam oucyuniunvl 60 2-u cemecmpe: | 102 | 18 - 36 48
Kontpons camocrostensnoii padotsl (KCP) 6
[Tpomexyrounast arrectarus (UKP) 0,3
[ToAroToBKa K SK3aMEHY 35,7
OO01mas TpyI0eMKOCTh IO AMCHIHUIUIMHE BO 2-M CEMECTPE 144

2.2.2 Pa3nenbl TUCHMILIMHBI, U3y4yaeMble B 3-M cemecTpe (ouHas ghopma)

KomngectBo yacos
Breaynu-
Ne Hammenosanue pa3nenos (Tem) B Ayﬂ:gngaﬂ TOpHAs
cero P pabota
J |03 | JIP | CPC

1 2 3 4 5 6 7

5 DneMeHTHI TEOPUH TPYIII. o4 | 4 i 8 12

6 Jluneiinbie 0TOOpakeHUsI BEKTOPHBIX TPOCTPAHCTB 36 6 i 12 18
JIuHeitHbIe OnepaTopbl €EBKINAOBBIX U YHUTAPHBIX

7 |mpocTpaHCTB. 32 6 - 10 16
HekoTopsie mpuMeHeHHs TEOpUH JIMHEWHBIX 0TOOpa-

8 xemwmii (omepaTopos). 10 | 2 - 4 4
HUTOI'O no paszoenam oucyuniunvl 60 3-u cemecmpe: | 102 | 18 - 34 50
KonTpois camocrositenbHol padotst (KCP) 6
[Ipomesxxyrounas arrectauus (MKP) 0,3
[ToAroToBKa K SK3aMEHY 35,7
OO01mas TpyI0eMKOCTh 0 AUCIHUIUIMHE BO 3-M CEMECTPE 144

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3ansatus / cemuHapsl, JIP — mabopaTopHsbie 3aHsI-
tusi, CPC — camocrositenpHas paboTa CTyAeHTa



2.3 Conepsxanue pasaeaoB JdCHHILIAHbI

2.3.1 3aHATHA JEeKIHOHHOI0 TUIIA

n/n

HaumenoBanue
pasnena

Conep:xanue pa3jiena

dopma Te-
KYILLEero
KOHTPOJIfA

Anrebpanye-
CKHE CUCTEMBI.

[TonsaTus o rpynnounax, nojyrpymnmnax, MOHOUAax U
rpymnmax ¢ IpUBEAECHNUEM YUCIOBbIX, II0JJICTAHOBOY-
HBIX ¥ MaTpU4HbIX IpuMepoB. Kompla, Ux BUIbI
(moze), uncaoBble U MAaTpUUHbIE TpuMepbl. Kosbio
KJIACCOB BBIYETOB, KPUTEPUI, KOTJ1a OHO SIBJIAETCS
nosieM. BekTopHbIe mpocTpaHcTBa U anredpsl HaJ
MIPOU3BOJBHBIMUA TIOJISIMH, T€OMETPUYECKHE U MaT-
puuHble npumepsl. IlocTpoeHne most KOMIUIEKCHBIX
yucen. JlefcTBUsS HaJ KOMIUICKCHBIMU YHCIaMU B
asreOpandyeckoil 1 TPUroHOMETpUUYecKol opme.
®opmyna MyaBpa 1 u3BJI€UEHNE KOPHEN.

VYcTHEIN
ompoc, KoJ-
JIOKBHYM.

MHuorousieHsl.

Anrebpanyeckoe U (HYHKIIMOHAILHOE MOHATHS MHO-
rowieHa. Omnepary HaJl MHOTOYWIEHAMH, KOJIBLIO
(0o0macTh 1eIOCTHOCTH) MHOTOUJIEHOB. CTerneHu
CYMMBI ¥ IPOU3BECHHSI MHOTOWICHOB. Teopema
besy, kparHOCTh KOpHS MHOTOWIeHa. Cxema ["opHepa
U ee MpuMeHeHUs. PalmoHabHbIe KOPHU MHOTOYJIe-
HOB C LeTbIMU KodddunuenTamu. Jlenenue MHOTO-
YJIEHOB C OCTaTKOM. J[eTMMOCTh MHOTO4JIEHOB, CBOM-
ctBa. [ToHsiTHE HAMOOIBIIIETO OOIIETO JEIUTENS
(HOJl) u naumensiero oobmiero kpataoro (HOK)
MHOTOWICHOB. AJTOPUTM EBKJINIa HAXOXKICHUS
HO/I muOTrOUYNIEHOB.

OcHoBHas Teopema ainredpsl U €e IKBUBAIICHTHbBIE
dbopmynuposku. @opmyinsl Buera. Unteprnionsimon-
Has ¢popmyna Jlarpanxka. [Ipon3BoaHast MHOro4sieHa,
QJIITOPUTM OTJEJICHUS KPAaTHBIX KOPHEH.

VYcTHBIN
ompoc, KoJ-
JIOKBUYM

EBxinnaoBeI 1
YHUTApHBIE MTPO-
CTpaHCTBa.

[ToHsATHE CKAJISIPHOTO MPOU3BEICHUS BEKTOPOB. EB-
KJIUJIOBO M YHUTApHOE MPOCTPAHCTBA, IPOCTEHIINE
cporictBa. HepaBenctBo Kommn-byHsikoBCKOro
(IIIBapua). [TousTHE O JyIMHE BEKTOpa U 00 yriie
MEXKy BEKTOPAMU B €BKJIMJIOBBIX U YHUTAPHBIX IPO-
cTpaHcTBax. OpTOroHaabHasi CHCTEMA BEKTOPOB.
[Ipouecc oproronanmu3zanuu I'pamma-IImuara cu-
cTeMbl BeKTOpoB. OpTOHOPMUPOBaHHBIN 6a3uc, nei-

Ycerubin
ompoc, KO-
JIOKBUYM.




CTBUS HaJl BEKTOpaMH B KoopauHaTHOU dopme. Op-
TOTOHAJIBHOE JIOMOJHEHHE K TOANpPOCTpancTBy. Op-
TOTOHAJIbHASI TPOSKIIUS U OPTOTOHATILHAS COCTABIISI-
I01I1asi BEKTOPA Ha TIOIPOCTPAHCTBO, aJITOPUTM UX
HaXOXKICHHUS.

KBagparuunsie
bopmBl.

[TonsTre o kBagpaTnyHOU hopMe, Kak 00 OTHOPOJI-
HOM MHOTOWJIEHE BTOPOMW CTENEHU OT MHOTHX Iepe-
MEHHBIX. Marpuiia KBaipaTUuHON QPOpPMBI U ee u3-
MEHEHHUE TpHU JTUHEHHOM Ipeodpa3oBaHUU EPEMEH-
HbIX. KaHOHMYECKUI W HOPMAJIbHBIN BUJIBI KOM-
IJICKCHOM Y BEIICCTBEHHOUN KBAaIPATUIHBIX OPM.
AJNTOpPUTM TIPUBEICHUS KBaIpaTUYHOU (HOPMBI K Ka-
HOHUYECKOMY, a 3aT€M U K HOPMaJIbHOMY BHIY METO-
oM Jlarpanka. DopMynupoBKa 3aKOHAa WHEPUUHU
BEILIECTBEHHBIX KBAJAPATHUYHBIX (OPM C MIUTFOCTpa-
LMeW Ha IpUMEpax HaXOXKACHUS HHACKCOB HHEp-
LMW ¥ CUTHATYPbl HEKOTOPBIX OpM. DKBUBAJICHT-
HOCTh KBQIPATUYHBIX (DOPM.

[TonsiTHe 0 pacnaarIIUXCs KBaAPATUYHBIX QOp-
Max, KpUTEpUU paclafeHHs] BELIECTBEHHOU U KOM-
wiekcHoi popm. [ToHsTHE O MONOKUTENHHO U OTPH-
[IaTEeJIbHO OIPECIICHHBIX BEIIECTBEHHBIX KBaJpa-
TUYHBIX popmax, kputepuii CuibBecTpa.

YcrHpIn
ompoc, KoJ-
JIOKBUYM

JJIEMEHTHI TEO-
puU Tpym.

OToOpakeHus: MHOXKECTB, UX BUIBI U IIPUMEPHI.
YMHOXkeHHEe (KOMITO3UIIHsT) 0TOOpaKeHuH, accolua-
TUBHOCTb. CUMMETPUYECKUN MOHOHT TIpeoOpa3oBa-
HU MHOXecTBa. CHMMeTpuuecKkas rpyria mo;icra-
HOBOK MHOecTBa. Tabnuia Kamu nist rpynmst. [oa-
rpyIIa, KpuTepuil NOArpynIbl. 3HAKOIEpEMEHHas
rpyIIa noACTaHOBOK. L{Mknnyeckue rpynmsl U ux
noArpymnmbsl. CMEXHbIE KJIACCHI TPYMIIBI IO MOJI-
rpynne. PazOuenue rpymnmbl Ha CMEKHBIE KJIACCHI
o noArpymime, reopema Jlarpamxa. Hopmanbhas
noArpymnmna, npuMepsl. Gakroprpymnna, NpUMEpPHI.

["omoMopdu3Mel rpymil, ux Buabl. OCHOBHAs T€O-
pema o romomopdusmax rpynmn. [IpencraBienue ko-
HEYHOM I'pyMIIbI OJICTAHOBKAMH.

YcTHbIM
ompoc, KO-
JIOKBUYM,
KOHTPOJIUPO-
BaHME MOJ-
TOTOBKH JI0-
KJaJa.

JInHelHbIE
OTOOpaKECHHS
BEKTOPHBIX MPO-
CTPaHCTB.

[TonsaTHe O MMHEWHBIX OTOOpAXKEHUAX (OTepaTopax)
BEKTOPHBIX MPOCTPAHCTB, IPOCTEHIINE CBOMCTBA JIH-
HEWHBIX oToOpakeHuid. OOpa3 u sAPO JIMHEHWHOTO
omeparopa, panr u aedeKT (CyMMa paHTa u Jie-
(dekra). Marpuiia THHEIHOTO omepaTopa B 3aJaHHOM

YcTHbI
ompoc, KoJ-
JIOKBUYM,
KOHTPOJIMPO-




6a3zuce. M3MeHeHHe MaTPUIIbI IMHEHHOTO OTOOpaXke- | BaHHUE MOJI-

HUS (omeparopa) pH nepexoje K Ipyrum dazucam. TOTOBKH JI0-

Omnepanuu Haj JIMHEWHBbIMU oniepatopamu. [lomHas KJIaJ1a.

JMHENHas TpyIIa oneparopos. Anredpa omepaTo-

poB. M3omopdusm anreOpsl omeparopoB anredpe

KBaJIpaTHBIX MAaTPUIl. XapaKTePUCTUUECKHI MHOTO-

YJIeH KBaJIpaTHON MaTpUIlbl (JIMHEHHOTO OMepaTopa).

®opmynupoBka TeopeMbl ['amunbrona — Kanu, ee

MPUMEHEHHE K HaXOXKJCHNUI0 00paTHOW MaTpHIIbI.

CoOcTBeHHBIE 3HAYCHHS U COOCTBEHHBIE BEKTOPHI JIU-

HEHHOro OIepaTopa, aJrOPUTM UX HAXOXACHUS IO

€ro MaTpule B HEKOTOPOM 0a3uce MpPOCTPaHCTBA.

[TonsTue o >xopaanoBoit HopmaibHOU Gopme CKHD)

MaTpHUIIbI OIIepaTopa, AITOPUTM €€ HaXOKICHUS JIJIs

pa3MepHocTell He OoJiee Tpex.

MuHUMaNbHBIT MHOTOWIEH MATPHUIbl (JTUHEH-

HOTo omeparopa). AnroputM Haxoxaenus -KHO

MaTpHUIIbI TPOU3BOJIBHOTO JIMHEHHOTO OIeparopa,

JEHCTBYIOLIETO B MpocTpancTBe Haj nojem C. Anro-

PUTM HAXOKJIEHUS /IS ollepaTopa *opAaHoBa Oa-

3Hca ¢ UCTIOJIb30BAaHUEM KOPHEBBIX MOMPOCTPAHCTB.
Jluneiinbie one- | CompsikeHHOE 0TOOpaXkeHue (ormeparop), IKBHUBA- YcrHbIi
paTophl €BKIIM- | JIEHTHBIE ollpesesieHusl. MaTtpuiia conpsyKeHHOro orpoc, KoJj-
JIOBBIX U YHH- orepaTopa B OpTOHOPMUPOBAHHOM 0a3uce. CBOWCTBA | IOKBUYM,
TapHbIX MPO- comnpsikeHus oneparopoB. HopmainbHblil oneparop, KOHTPOJIMPO-
CTPaHCTB. CBOMCTBAa W NPHUMEPHI. YHHUTAPHBIA OIEpaTOp YHU- | BaHME MOJ-

TapHOT'O IPOCTPAHCTBA, SKBUBAJICHTHBIE OIIpEEIe- TOTOBKH J10-

HUs U cBOMcTBAa. OPTOrOHaJIBHBIN ONIEPATOP €BKIIN- KJIa/1a..

JI0Ba IIPOCTPAHCTBA, CBOMCTBA. DPMUTOB ONIEPATOP

YHHUTApHOTO ITPOCTPAHCTBA, YKBUBAJIEHTHBIE OIIPE/IE-

JieHus U cBorcTBa. CUMMETPHUEOCKHI OTriepaTop €B-

KJINJI0BA IIPOCTPAHCTBA, CBOMCTBA.
Hexkotopsie AJNTOpUTM NIPUBEACHUS BEIIECTBEHHON KBaJ- VYcrHbIi
MIPUMEHEHUS paTU4HOI (POPMBI K KAHOHUYECKOMY BUAY C IIOMO- oTpoc, KOJI-
TEOpUU JIMHEH- | LIbI0 OPTOTOHAJILHOTO MPeoOpa30BaHUsl IEpEMEH- JIOKBUYM,
HBIX 0OTOOpaxke- | HBIX. KOHTPOJIb
Hul (oneparo- MOJTOTOBKU
pOB). OKJIaJa.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

He npenycMoTpeHsl.




2.3.3 JlaGopaTopHble 3aHATHSA

Ne | HammeHnoBanue Conep:xanue pa3aena dopma Te-

n/n pasnena KYIIero

KOHTPOJIA

1 | Anrebpanye- CpaBHEHUS 110 HATypaJIbHOMY MOyJIt0, mpumeHenue | [IpoBepka

CKHE€ CUCTEMBI. UX NPOCTEUIINX CBOMCTB. JIeCTBUSI HaJ KOMIUIEKC- | JIOMAlllHEro
HBIMH YHCIIAMU B aliTeOpandeckoil 1 TPUTOHOMETPH- | 3a/IaHus,
yeckoil popme. [Ipumenenue Gpopmynsr Myaspa u KOHTPOJIbHAS
(dbopMyIbl U3BJIEUCHUSI KOPHEH U3 KOMIUIEKCHBIX YH- | paboTa.
cell.

2 | MHOrO4JICHBI. Onepaunn Hag MHorowieHamu. Cxema ['opaepa u ee | IIpoBepka

MIPUMEHEHUS JUIsl OTIPEJICHUS] KPATHOCTH KOPHS JIOMAIIIHETO
MHOT'OWIEHA, ISl pAJIOKEHUSI MHOTOWIEHA 10 CTeNe- | 3a/JaHus,
HSIM OMHOMA U JIJIS1 OTBICKAHHS PallMOHANIBHBIX KOP- | KOHTPOJIbHAs
HEell MHOTOUICHOB C 1enbiMu kKodddunnentamu. [le- | pabora.
JIEHE MHOTOYJIEHOB C OCTaTKOM. AnroputM EB-

kinuaa HaxoxaeHuss HOJl muorowienoB. ®opMyiibl

Buera. Matepnonsunonnas gpopmyna Jlarpamxa.

3 | EBKIUIOBEI U Bbruncnenue JIMH BEKTOPOB U YTJIOB MEy BEKTO- [IpoBepka
YHUTApHBIC MIPO- | paMH B €BKJIUJIOBBIX U YHUTAPHBIX TPOCTPAHCTBAX. JIOMAIITHETO
CTpaHCTBa. [Ipouecc oproronanuzauuu I'pamma-IlImuara cu- 3a7aHus,

cTeMbl BeKTOpoB. HaxoxaeHne opToHOpMUPOBaH- KOHTPOJIbHAS
HOro 6a3uca NOJANPOCTPAHCTBA €BKIINAOBA MIPOCTPaH- | paboTa.

ctBa R ", Hax0XIeHHE OPTOrOHAIBHOE JOMOTHEHHE K
MOANPOCTpaHCTBY. HaxoxieHne opToroHaqbHON

MPOEKIHUS U OPTOrOHAJILHOM COCTABIISIIOLIEH BEKTOpa

Ha MOANPOCTPAHCTBO.

4 | KBagpatnunbsle | HaxoxaeHue MaTpuIlbl KBaIpaTUIHON (HOPMBI IPU [IpoBepka

(bopMBI. JTUHEWHOM TTpeoOpa30BaHUU MTEPEMEHHBIX. AJITOPUTM | JIOMAITHETO
MIPUBEJICHUS KBAPATUUHON (POPMBI K KAHOHHYE- 3a/laHusl,
CKOMY, a 3aT€M U K HOpMaJIbHOMY BUIY MeToJIoM Jla- | KOHTpOJIbHas
rpanxka. OnpeneneHne UHACKCOB WMHEPLMU U CUT- | paborta.
HATYpPBI KBAIPAaTHUHOUN OPMBI, IKBUBATIEHTHOCTH
KBaJpaTHUHbIX (hopM. Pacnamarommecs: kBaaparuy-
Heie hopmel. [Ipumenenune kpurepuss CuiibBecTpa
JUTSl BBISICHEHUS TTOJIOKUTENBHOM UM OTPULIATETbHOMN
ONPEAECICHHOCTH JEUCTBUTEILHON KBAIPAaTUYHON
(bopMmBI.

5 | DnemeHTsl Teo- | Beluncienust B cuMMeTprueckoM MoHouEe Tpeodpa- | [IpoBepka
pUU TpyIIL. 30BaHUH ¥ B CHMMETPHYECKOM IpyIINe NOJICTAHOBOK | JIOMAIIIHErO

n-i crenenu. [locrpoenune Tabnunb Konu nanHoi 3aJlaHusl,




rpynnsl noactaHoBok. [loarpynna, npumeHeHue KOHTPOJIbHAS
KpUTepHs nmoarpymnmsl. Haxoxxaenue noArpynn uuk- | pabora, ciry-
JMYECKUX TPYII 33JaHHOTO Topsiaka. Pa3Onenus He- | miaHue J10-
KOTOPBIX TPYIIIT HA JIEBBIE WJIU IIPABbIE CMEKHBIE KJ1a/1a.
KJ1acchl 1o noArpynne. HaxoxaeHne HopMaabHBIX
MOJArPYII HEKOTOPBIX IPYIII MOJACTaHOBOK, TOCTPOE-
HUE PaKTOPrPyIII.
Jluneitnbie Haxosxnenne MaTpuiibl IMHEHHOTO OTOOpaKeHUS B [IpoBepka
O0TOOpaXKeHUs 3aJJaHHBIX 0a3Kcax, WU3MEHEHHUE €€ MPU Mepexoie K JTIOMAIITHET O
BEKTOPHBIX Mpo- | ApyruM 6azucam. OmnpeneneHue 0a3ucoB oOpasza u 3a/laHusl,
CTpPAHCTB. a11pa JUHEHoro onepartopa. Onepauuu HaJ JIMHEH- | KOHTPOJIbHAsS
HBIMH OII€PaTOpPaMHU, BEIYMCICHUE MaTPHIIBI IMHEH- | paboTa, ciy-
HOT'0 OIIEpaTopa, NOJYyYEHHOTO C IOMOIIbIO OIepa- HIaHHUE J0-
Ui Haj ApyruMmu onepatopamu. OTbhICKaHHME Xapak- | Kiaja.
TEPUCTUYECKOTO MHOTOYJIEHA KBAaJPATHON MAaTPHUIIBL.
[Tpumenenue Teopemsl I'amunbToHa — Kanmu K BbI-
yrcleHuto o0paTHoi Matpullel. Haxoxaenue co0-
CTBEHHBIX 3HAYEHUI U COOCTBEHHBIX BEKTOPOB JIU-
HEIHOro onepaTopa. AITOPUTM OIpeIeJICHHs BIIa
YKOP/IaHOBOM HOPMaJIBHOM (POPMBI MAaTPHUIIBI JTUHEH-
HOT'0 OIlepaTopa BEKTOPHOI'O IPOCTPAaHCTBA, UMEIO-
LIET0 pa3MepHOCTh He Ooiiee Tpex. Boruncnenue mu-
HUMAaJIbHOI'O MHOTOYIEHAa MaTpullbl (JIMHEHHOTro
omeparopa).
JIuneitnpie one- | HaxoxeHre MaTpuLbl CONPSIAKEHHOTO OMepaTopa. IIpoBepka
paropsl eBkiu- | Onpenenenue BUJIOB ONepaToOpoB (HOPMAJIbHBIH, JIOMAIITHETO
JIOBBIX U YHH- YHUTAPHBINA, OPTOTOHAJILHBIN, SPMUTOB, 3a/laHus,
TapHBIX MPO- KOHTPOJIbHAS
CTPAHCTB. pabora, ciy-
HIaHHE J0-
KJIa/1a.
Hekotopsie OtpaboTka aiaroputMa npHUBEICHUS Belle- [IpoBepka
MIPUMEHEHUS CTBEHHOW KBaJIpaTUYHOI (OPMBI K KAHOHUYECKOMY | JIOMAIlIHErO
TEOpUH JIMHEW- | BUJly C TOMOUIbIO OPTOTOHAILHOTO NMPeo0pa3oBaHusl | 3aJaHMUs,
HBIX 0TOOpaxke- | MepeMEHHBIX. KOHTpPOJIbHAs
HUll (omeparo- pabora, ciy-
pOB). IIaHHUE J0-
KJIa/1a.

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBbIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE IPeyCMOTPEHBI.




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
o0yvaromuxcs M0 JMCHUIIHHE (MOIYJII0)

Bun camocrosrens- | [lepeuenp yaeOHO-METOMUECKOTO 0OECTICeUeH S JUCIUILIHNHEI [0
HOU pabOTHI BBINOJIHEHUIO CAMOCTOSITEIBHOM paboThI

1 2 3

1. Meroauueckue ykazaHus Uil TOATOTOBKU K 3aHATHUAM JIEKIIMOH-
HOTO M CEMHMHApCKOro Tuma. YTBepxkAeHbl Ha 3acenanuu Cosera
¢dakynpTeTa MaTeMaTUKH M KommbioTepHbIX Hayk PI'BOY BO
«KyoI'Y». IIpotoxosn Ne 8 ot 27 ampesnst 2023 T.

2. MeToau4ieckne yKa3aHHs 1O BBITIOJHEHHIO CaMOCTOSITEIBLHOM
paboThl oOywarommxcs. YTBepkIeHbl Ha 3acenanuu Coera (a-
KyJIbT€Ta MaTeMaTUKHM M KoMmIbloTepHbIX Hayk PI'BOY BO
«KyOI'Y». IIporokon Ne 8 ot 27 anpenst 2023 r.

3. Meronuueckue yka3aHus 10 MOATOTOBKE 3cce, pedepaToB, Kyp-
COBBIX paboT. YTBepkaeHbl Ha 3acenanuu CoBera ¢akynpTera Ma-
TeMaTUKU 1 KoMibloTepHblX Hayk @PI'BOY BO «KyoI'Vy». IIpoto-
koJ1 Ne 8 ot 27 anpens 2023 1.

[TonroToBKa K TeKy-
IEMY KOHTPOJIIO

Metoanyeckue yKa3aHus 10 BBIIOJIHEHUIO Ja0OpaTOPHBIX padoT.
YTBepxaeHs! Ha 3acenannu CoBera GaKyinbTeTa MAaTEMAaTHKU U KOM-
Beinonnenue nado-

2. nbptoTepHbIX Hayk @T'BOY BO «Ky6I'Y». IIpoTokon Ne§ ot 27 am-
paTopHBIX paboT
penst 2023 r.

VY4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOoThl OOydaroIIMXCS M3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) npegocraBistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig au1 ¢ HapyIIEeHUSIMU 3PEHUS:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUia nu1 ¢ HapyIIeHUsIMH OIIOPHO-BUTAaTEIbHOTO almapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN NepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-
YAIOIIUXCS.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTHM:

K ocHOBHBIM 00pa30BaTeIbHBIM TEXHOJIOTHSIM OTHOCATCS: JIEKIIUU, PAKTUYECKUE 3aHS-
THUS1, KOHTPOJIbHBIE pabOThI, KOJUTIOKBUYMBI, pedepaTUBHBIE JOKJIAbI U 9K3aMeHbl. B TeueHue
CeMeCTpa CTYACHTHI PELIAtoT 3a/1a4, YKa3aHHbIE IpPeroJaBaTesieM, K KaxX10My JJabopaToOpHOMY
3aHATHIO. B KakJ10M ceMecTpe MpOBOASTCSI KOHTPOJIbHBIE pabO0ThI (Ha 1a00PaTOPHBIX 3aAHATHSAX ).
ITuceMeHHBIE KOJNIOKBUYMBI IPOXOAT Ha MPAKTUYECKUX 3aHATHAX MapajuIeIbHO C HAIIMCAHUEM
KOHTPOJIbHOM paboTs! Ne2 (koyutokBuyM Nel B Teyenne 30 MUHYT IO BOIIpOCaM K3aMeHa BO
BTOPOM CEMECTpE) U MapajIeNIbHO ¢ HaMMCaHUEM KOHTPOJIbHOM paboThl Ne3 (koutokBuyM Ne2 B



teueHue 30 MUHYT MO OJHOMY M3 BOIPOCOB dK3aMEHa B TPEThEM ceMecTpe). Takke B TpEeTheM
CCMECTPEC CTYACHTELI 'OTOBAT B IMCbMCHHOM BHUC pe(bepaTI/IBHBIG JOKJIaabl (BO3MO)KHO B BUAC
[IPE3EHTALMU HA IIPAKTUYECKOM 3aHATHH, €CIIM TEMA 3aHATUS COOTBETCTBYET TEME JJOKIA/A).
[Toabop Tem JOKIIAA0B OCYLIECTBISETCS UMH KaK CaMOCTOSTEIbHO, TaK U HA KOHCYJIbTAIHX.
DK3aMEeH C/1aeTCsl TOJIBKO MOCIIE BHIIOTHEHUSI KOHTPOJIBHBIX PadOT M 0TYeTa 1O pepepaTtnBHOMY
JOKJIaTy.

K o6pazoBaTenbHBIM TEXHOJIOTUAM OTHOCSITCSI MHTEPAKTUBHbBIE METO/IbI 00yueHus. 1H-
TEPaKTUBHOCTD 014l MaTepHasa Mo JUCHUILIMHE «Anredpay» npeanoiaraet He TOIbKO B3au-
MOJICHCTBUS BUJA «IIPETIOAABATENb - CTYACHT» U «CTYACHT - MPEI01aBaTesby», HO U «CTY/CHT -
CTYACHT. Bce st BHJIbI B3aI/IMO,Z[€I\/JICTBI/I5I XOpomo JOCTUTAKOTC IMPU U3JIOKCHUHN MaTCpraia
KaK Ha JICKIIMOHHBIX U HAa NPAKTUYCCKUX 3aHATHAX B XO/€C I[I/ICKYCCI/If/'I HJIM K€ B IPpOLCCCC NOKIIa-
0B C UCIIOJIB30BAaHUCM KOMITbOTCPHBIX TEXHOJIOTHH.

3.1 Muckyccus

Jluckyccun TpennoiaraeT BO3MOXKHOCTh BBICKA3aTh CTYJICHTY COOCTBEHHYIO MIEIHO,
IIPEMIOKUTH CBOM ITyTh PELIEHUS, ApT'YMEHTUPOBAHO OTCTAUBATh CBOKO TOUYKY 3PEHUS, CBA3HO U3-
JaraTh MbICIH. J[j1s1 opraHn3anuy JUCKYCCHH MOJIE3HbI CISYIOIUE 3a/laHus: COCTABJICHUE MJIaHa
peleHns 3a/1a4u, MOUCK JAPYTOoro Crocoda perieHus], CpaBHEHNE Pa3JINUHBIX CIIOCOO0B PEIICHHS,
IPOBE/ICHUE BBIKJIAIOK JJIsl PELLCHHs 33714y U BBIKJIAJIOK JUIs IPOBEPKHU NMPaBUIIbHOCTH MOJTyYEH-
HOI'0 pCHICHUA, PACCMOTPCHHUC 3a1a4 C JIMIIHUMU U HCAOCTAIOIMMHA JaHHBIMH, TBOPYCCKUC (pe-
GbepaTtuBHbIe) 10KIaabl. CTyIeHTaM NpeAsaraeTcs NpoaHaIu3upoBaTh BApUaHThI peLIeHus, 00Cy-
JUTH TOKJIaJ, BhICKa3aTh cBOE MHEeHHE. OCHOBHOW 00BhEM MCIOJI30BAHUS MHTEPAKTUBHBIX METO-
JI0B 00y4€eHUs peaan3yeTcsi UMEHHO B XOJI€ UCKYCCUH, KaK Ha JIEKIIMOHHBIX, TaK W Ha MPaKTH-
YECKUX 3aHATHUAX.

PexoMeHanuM 110 BONPOCAaM, BHIHOCSIIUMCS HA IMCKYCCHIO
1. CocraBneHus miaHa 10Ka3aTeabCTBa YTBEPKICHUS WM PELICHUS 3a1a4u.
2. OmnpeneneHure BO3MOXHBIX CIIOCOOOB JI0KA3aTeNbCTBA YTBEPKICHUS WM IOUCK pa3Iny-
HBIX CIIOCOOOB pellIeHUH 3a1a4u.
Br16op cpeau paccmaTpuBaeMbIX crioco00B Hauboee paloHaIbBHOTO.
4. OOcyxJieHue JOTUYECKON COCTaBIISIIONIEH B (HOPMYIMPOBKE TOM UM MHOW TEOPEMBI, a
TaKkXke O0OCYXJIEHHE BO3MOXKHOCTH IMOCTPOEHHUS WIUTIOCTPUPYIOIIUX €€ HPUMEPOB U
KOHTP-TIPUMEPOB.

w

5. CaMOCTOATENBHOE COCTABIEHUE CTYIEHTAMH OTMIOPHBIX 3aaHui 110 Teme, XapaKTepH-
3YIOIIUX TJTyOMHY TOHMMaHUsI MMU COOTBETCTBYIOIIETO MaTepHala.

3.2. lokaan (mpe3eHTanusi)

[IpumeHeHne Ha 3aHATUU KOMIIBIOTEPHBIX TEXHOJIOTUN MTO3BOJISIET CTYI€HTaM IPU paccMOT-
PEHUU OIPEJeNIEHHBIX TEM Kypca allre0pbl cCaMOCTOSTENbHO OoJiee TIIy00KO OCBOUTh HEKOTOPHIE
MOHSTHS U JI0Ka3aTelIbCTBA YTBEP KIeHUH. B 3T0 cBsi3H, onpesiesieHHbIe JEKIIMOHHbBIE U ITPaKTH-
YeCKHUE 3aHATHS MPENoiaBaTeib IPOBOIUT B BUJE NIPE3EHTALMU. TakKe B BUAE IPE3CHTALIMH Ha
MPAKTUYECKHUX 3aHATHUSAX 110 HEKOTOPBIM TEMaM CTYJI€HThI 2-T0 Kypca CaMHd MOTYT NPEACTaBIATh
CBOU CEMECTPOBBIE pehepaTUBHBIC JOKIIA/IbI.

Bup 3ans- K
Hcnoib3yeMble HHTEPAKTHBHBIE 06pa- |  OTHIECTBO
Cemectp THi
30BaTC/JIbHbIC TCXHOJOI'NU
4acoB
(I, JI3)




2 «Knaccuduxanus anreOpandeckux cu-
J crem» (pasnen 1) — nexyus 6 sude npe- 2
3eHmayuu.

2 «Cxema ['opHepa u ee mpuMEHEHUS»

(paznmen 2) — rabopamoproe 3ausmue,
Ji3 O0eMOHCmpupyemoe ¢ NOMOWbIO NPOEK- 2
mopa.

«HopmainbHble onepaTopbl YHUTApHBIX U

3 Vi eBKJIUJOBBIX TPOCTPAHCTBY (pazaen 7) — 5
JIeKYUsL 8 BUOe NPe3eHMAYUU.
«KopnanoBa HopMasbHas hopma MaT-
3 pHILIbI JIMHEWHOTO oniepatopay (pasaen 6)
Ji3 — JabopamopHnoe 3anamue, 0eMOHCMpPU- 2
pyemoe ¢ nOMowbio NPOeKmopa.
Hmoeo: 8

4 OueHOYHBIE CPEACTBA A/ TEKYLIero KOHTPOJIsI YCIIeBAEMOCTH U NMPOMEKYTOYHOM
arrecTauuu
VueOHast AeATeIbHOCTD IPOXOAUT B COOTBETCTBUH ¢ rpadukoM yuaedbHoro mnporecca. Ipo-

LIECC CAMOCTOSITEIbHOM pabOThl CTYIE€HTOB KOHTPOJIUPYETCS BO BPEMsI ayJAUTOPHBIX 3aHATUN U
UH/IMBUYaJIbHBIX KOHCYJIbTALIUH.

O11eHOUHBIMHU CPEJICTBAMM AUCIUILTUHBI SBJISIOTCS CPEACTBA TEKYILEro KOHTPOIIS (KOJIIO-
KBUYMBI, KOHTPOJIbHBIE paOOTHI, a TAK)KE Ha J1a0OPATOPHBIX 3aHATHUAX — OTBET Y JIOCKH, IIPOBEpPKa
JIOMAIIIHUX 33JaHUH U B TPETHEM CEMECTpPE M3JIOKEHUE MaTepHaja J0KJIaaa) U MPOMEXyTOUHas
aTTecTanus (3K3aMeHbl BO BTOPOM U TPETHEM CEMECTPaXx).

4.1 ®doHx OLEHOYHBIX CPEACTB /IJIs MPOBeAeHHUs TeKYIel aTTecTalun

4.1.1 IlpumepHbIe BApMAHTHI KOHTPOJIBLHBIX padoT
KonTpoasnas padora Nel (BTopoii cemectp)
(mmurensHOCTH 90 MUHYT, 3 Oala 3a OJHO 3aJlaHue: HIDKHUN Topor 9 6alioB)
1. IIpencraBbTe B anreOpanyeckoi opmMe KOMIUIEKCHOE YHCIO U.
2. Pemuts ypaBHeHUE (*) M 3amMcaTh €r0 KOMIUIEKCHBIE KOPHH B alireOpandeckoi hopme.
3. IlpeactaBuTh KOMIJIEKCHOE YUCIIO Z B TPUTOHOMETPUIECKOH (hopMme.
4. TlpexctaBuTh Yucio Z " B anredpandeckoii popme.

5. Beimucarts Bce KOpHHA M-¥ CTeneHU U3 Yucia Z B TpHFOHOMeTpH‘{eCKOf/'I (I)OpMC.



6. HaiiTi yacTHOE M OCTATOK NPH JCJICHUN MHOTOUWICHA a(X) Ha MHOTOWIeH D(X).
7. Pa3noKuTh MHOTOUIEH ¢(X) MO CTENEHsIM OMHOMA X — d.

8. Haiitu pannonasibHbie KOpHU MHOTOWIeHA 0(X) U OMPENEIUTh UX KPATHOCTb.
9. Haiiti HanGonbmwmii oormumii geaurens (HOJ) muorounenos f(X) u g(X).

10. Haittu nuneiinoe npeacrasienne HOJI muorouienos f(x) u g(x).

u:3‘2'+(21‘_')(1+2'); ()% — (4+i)x+5-i =0; z=‘/1§'—71; n=10, m=3
—1 —1

a(X) = x> +5x* +6x> —2x% —3x+1;,  b(x) =5x* +20x> +18x* —4x-3;
c(x) =2x* -3’ +L,a=-3;, d(x)=3x* —8x>+7x* —8x+4;
fO)=x* -2 —x*>—x+3 g(x)=x>-1
KonTpoasnas padora Ne2 (BTopoii cemecTp)

(nmutensHOCTh 60 MUHYT, OJHO 3a/laHUE OLIEHHWBAeTCs B 3 Oallia, HWKHUM mopor — 7 0aioB)

Jansl BekTopsl a1=(1,0,-2,2), a2=(2,3,-4,4), b=(3,1,0,3) eBkaunoBa npoctpanctea R* u
BeKTOphI c1=(2+i, -2), C2=(1+i, 1-i) ynuTapuoro mpocrpancraa C2,

1. HaiiTu kakoii-HOYIb OPTOHOPMUPOBAHHBIN Oa3uc moamnpocTpancTea L(ai, az).

2. HaiiTit OpTOrOHAJIbHYIO MPOEKIIUIO ¥ OPTOTOHAIBHYIO COCTABIISIONIYIO BEKTOpa b Ha moj-
npoctpancTBo L(ay, a2).

3. Haiitu 6a3uc opToronansHoro jgononHenus B R* k moampoctpancty L(ai, az).
4. HaiiTu KOCHHYC yIJla MeXAY BEKTOpaMH €1 U C2.

5. Haiitu kakoii-HuOyIb BEKTOp eAMHUYHON JIMHBI B IpocTpaHcTBe C2, KOTOPHI OpTOroHa-
JIEH BEKTOPY €1 U UMEET BEUIECTBEHHYIO IIEPBYI0 KOMIIOHEHTY.

2

6. IIpuBecTu BEIIECTBEHHYIO KBaApaTUUHYIO GopMy 2x1x2 - x2° MeToAoM Jlarpanxa k kKaHo-

HUYECKOMY, a 3aT€M U HOpMaJIbHOMY BUIy. OnpenenuTb paHr, WHAEKChl MHEPLWU U CUTHa-
Typy AaHHOM KBaJIpaTUYHON (POpMBI.

7. Pa3n0XuTh B IPOM3BE/ICHNE IBYX BEIIECTBEHHBIX JTMHEHHEIX (hOPM KBAZPATHUHYIO (GOpMY
3x1% + 4x2% - x32 + 8x1x2 + 2x1x3.

KonTposbHas padora Ne3 (Tperuii cemectp)

(mmuTensHOCTh 60 MUHYT, OJTHO 33/1aHKE OIIEHUBAETCS B 3 Oaiia, HIKHUM mopor — 7 6ajioB)

1. B rpynne S Berunciuts @ ', tae o = (13)(132)(23).



2. BbIcHNTB, Kakoe U3 ABYX oToOpaxeHHii R® B R?, ompeencHHBIX 10 MpaBHIaM (X1,
X2,) > (x2-1, x1+tx2) U (X1, X2) > (2x2, 2x1-x2)  V x1,x2€ R, ABIsAETCS TMHEHHBIM OIIEPATOPOM U
yKa3aTh €ro MaTpHILy B CTaHIapTHOM Oasuce RZ.

3. JIuneitnelii oneparop A4 mpoctpanctBa R? B 6asuce 1 =(0,1), g2=(1,1) nmeer maTpuiy
1

[Alq= 1 o) a JIMTHEWHBINA onepaTtop B TOro »e mpoCcTpaHCTBA B CTaHJAPTHOM Oa3uce €1,e2 —

1
marpuny /Ble = 5 . Haiitu marpunty [AB-24]q.

0
4 2 -5

4. Marpuna |6 4 —9| sBusgercsa Matpuuell nMHEHOro omeparopa npoctpaHcTBa R®
5 3 -7

B CTaHJapTHOM 0Oasuce. Haliute coOCTBEHHBIC 3HAUEHUSI U BCE COOTBETCTBYIOIIME UM COO-
CTBEHHBIE BEKTOPHI OIlepaTopa.

5. Jluneiinsie onepatop 4 mpoctpanctBa C? B 6asuce (1 =(-1,0), q2=(1,-1) umeer Mmar-

puy [Alq= Ll Haiitu matpuity [A*]q.
|

6. BBIICHUTD, KaKH€ U3 CIAETYIOIINX YEThIPEX JIMHEHHBIX ONEpPaTOPOB MPOCTPAHCTBA c?,
0 -1\(0 —iY(—=i 0)(O0 i
NMCHOIIINX ManI/IIH)I BHIa s . y ..
1 0 1 0 1 i

HOPMaJIbHBIMHW, YHUTAPHBIMHU UJIX S PMHUTOBBIMMU.

B CTaH/IapTHOM Oa3uce, sBIISIOTCS

7. YxazaTh OpTOrOHaAJIbHOE NMpeoOpa3oBaHKe IEPEMEHHBIX, TPUBO/IAIIECE BEIIECTBEHHYIO
KBaZpaTHUHyIo hopMy Sx12 + 8x2% + 5x32 — 4x1x2 - 8x1x3 — 4x2X3 K KAHOHMUECKOMY BHLY.

4.1.2 TlpumepHasi TeMaTUKA J0KJIAT0B

TeMbl 10KIag0B MOTYT OBITh OIIPEACIICHBI U3 COACPIKAHUS PA3ACIIOB Ta6J'II/II_U>I B ITYHKTC 2.3
(BO BTOpOM 8.632[].[6 COACPKaHUA HCKOTOPBIX Pa3ACiioB UMECTCA MaTCprUal IJI CaMOCTOATCIIb-
HOT'O I/IS}"IGHI/IH). 3,[[60]5 MPpEAJIOKCHO TOJIbKO HECKOJIBKO N3 BO3BMOXHBIX TCM.

OcHoBHas TeopeMa anredpsl U HEKOTOPBIE CIEICTBUS U3 HEe.

®opmynsl Buera. MHTEprionsuumonHelid MHOTOUIEH Jlarpanxa.

OtneneHune KpaTHbIX KOPHENH MHOTOYJIEHA.

Pacnagaromuecs BeniecTBEHHbIE U KOMIUIEKCHBIE KBAJPaTUYHbIE (POPMBI.
[TonoXUTETHHO M OTPULIATENHHO ONpPE/IeICHHbIE KBaIpaTUIHbIE (POPMBI.
OcHoBHast TeopeMa 0 roMoMop(dr3Max IpyIiil.

Teopema Kanu o mpencraBieHMH KOHEYHOM TPYIIIBI TOJCTAHOBKAMH.
MuyHAMaNTBHBI MHOTOWIEH JIMHEWHOTO OIIEPATOpA.

Xopnanosa HopmasibHas popMa MaTPHIIBI ONIEpaTOpa, KOPIAHOB Oa3HC.

0. Omeparoper Buga A A* nu A*A (A — nmuHEiHOe 0TOOpakeHHUE), X CBOWCTBA.
1. ITocTpoeHue CUHTYIAPHBIX 0a3UCOB AJIS IMHEHHBIX 000pa)keHU YHUTAPHBIX (€BKINIO-
BbIX) IPOCTPAHCTB.

RRpowoo~NoO WD E
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10.

11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.

23.

24,

12. TlonsapHOE pa3yio)eHNUEe MaTPUIILI TUHEHHOTO OTIepaTopa YHUTAPHOTO (EBKIUI0BA) MPO-
CTPaHCTB

13. HecoBMecCTHBIE CHCTEMBI TUHEHHBIX YPaBHEHUH.

14. Anroput™M HaxOXJE€HHUS HOPMAJIBHOIO IICEBAOPEIIEHUSI HECOBMECTHOW CUCTEMBI JIH-
HEWHBIX ypaBHEHWH, IMPUMEPHI

15. ®dynkuuu ot MaTpuUL.

4.2 DoHJ OLIEHOYHBIX CpeacCTB AJisl MIPOBEACHUS l'IpOMe)KyTO'lHOﬁ aTrecranum

4.2.1 IlpuMepHbIH NepevyeHb BONPOCOB K IK3aMEHY
Bropoii cemecTp

['pynnounasl, uxX BUABI U IpocTelne cBoMCTBa. [Ipumepsl.

Koubna, ux Bugel. [Ipumepsr.

Konp1o k1accoB BbIUETOB, KpUTEPHUI TOJIA.

Ornpeneniennsi BEKTOPHBIX TPOCTPAHCTB U aIre0p HaJl MPOU3BOIBHBIMH MOJISIMHU.

[Tone xomIuIeKCHBIX uncen. J[elicTBUS HaJ YUCIaMU B airedpandyeckoit popme.

YMHOKEHUE U IeJICHHE KOMIUICKCHBIX YHCEN B TPUTOHOMETPHYSCKOH opme.

®opmyna Myaspa. [Ipumepsr.

N3BneueHne KOpHEW U3 KOMIUIEKCHBIX YUCEN, TEOMETPUYECKAss HHTEPIPETALUs C UITIOCTPA-
LMel Ha IpuMepax.

Poih KOMITIIEKCHBIX YHCEN B IIKOIBHOM Kypce IPO(UIBLHON MaTEMATHKH (IIPOTPAMMHEIC H

TBOPYCCKNEC KOHKYPCHBIC 3a/1a4r C UCITIOJIb30BAHUEM KOMIIJICKCHBIX I-II/ICG.]I).
I[CIZCTBHﬂ Haa MHOIo4JIC€HaMH, CTCIICHb CYMMBI U ITPOU3BCACHN A MHOI'OYJICHOB, 0011aCThb ne-
JJOCTHOCTHU MHOTOYJICHOB.

Teopema be3y, sxBuBaneHTHbIE GOPMYIUPOBKU. KpaTHOCTH KOPHS MHOTOUJIEHA.

Cxema ['opHepa 1 ee mpuMEHEHHS ¢ WJUTIOCTpalMeil Ha pUMepax.

OTbICKaHMEe pallMOHATIBHBIX KOPHEH MHOTOWIEHA C LENbIMU KOA(PPHUIIMEHTAMH, IPUMEPHI.
Pemenne anredpanyeckux ypaBHEHHI BBICOKMX CTENIEHEHN B Kypce OCHOBHOM IIKOJIBI C MIPH-
MEHEHHUEM HAaudaJIbHbIX CBEIECHUN U3 TEOPUU MHOTOWICHOB.

[lenenne MHOro4IeHOB ¢ ocTaTkoM. [Ipumepsr.

JennMocts MHOrOwIeHOB, HEKoTopble cBoiicTBa. HOJ[ 1 HOK u cBsizaHHBIE ¢ HUMU CBOM-
CTBa.

Anroput™m EBkinna Haxoxaeruss HO/[ MHOrowieHOB ¢ WILTFOCTpanuen.

Kopuu npousBoHoi MHOTOUIeHa. OTe/IeHne KpaTHBIX KOPHEH MHOTOWJIEHa.
Omnpenenenue eBKINI0BA U YHUTAPHOTO ITPOCTPAHCTB, IPOCTENIIINE CBOMCTBA U TPUMEPHI.
JnuHa BekTopa.

Hepasenctso Ko — BynsikoBckoro (¢ noka3atensctBoMm). Hepasenctso LlBapiia. Yron
MEXIy BEKTOPaMH.

Hepaenctso Ko B 01MMITHAAHBIX U JPYTUX KOHKYPCHBIX 33JJaHUAX JUIs 00y4YaroMIUXCs B
OCHOBHOM ILIKOJIE.

Anroput™m optoroHanuzanuu ['pama — [lIMuaTa cucTeMbl BEKTOPOB YHHTApPHOTO (€BKIIH-
JI0Ba) TpocTpaHcTBa. MimocTpanus Ha mpuMepax.

OpToHOpMUPOBaHHBIN 0a3UC YHUTAPHOT'O (€BKIIMI0Ba) MPOCTpaHCTBA. JeficTBUS Hal BEKTO-
pamu B KOOpJIMHaTHOW (hopMe (B OPTOHOPMHUPOBAHHOM 0a3uce) B YHHUTapHOM (E€BKJINIO-
BOM) [IPOCTPAHCTBE.

OpToroHanbHOE JIONOJHEHHE K MOANPOCTPAHCTBY YHUTAPHOTO (€BKJIUIOBA) MPOCTPAHCTBA,
Pa3oKEeHUE MPOCTPAHCTBA B IIPSIMYIO CYMMY IOAIIPOCTPAHCTBA U €r0 OPTOrOHAIIBHOIO J10-
MTOJIHEHHSL.
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26.
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28.

29.

30.
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14.

15.
16.

17.
18.
19.
20.
21.
22.

23.

OproroHanbHas NPOEKLMs U OPTOrOHAJIbHAS COCTABIIAIONIAs BEKTOPa Ha IMOAIPOCTPAHCTBO
YHUTApHOTO (€BKJIMI0BA) IPOCTPAHCTBA, AJITOPUTM UX OTBICKAHUS ¢ WILTIOCTpAIMel Ha MpH-
Mmepe.

IIpuMeHeHrne OPTOrOHAIILHOIO IPOCKTUPOBAHUS B €BKJIMIOBBIX IIPOCTPAHCTBAX K PEIICHUIO
3ajjay B IIKOJIBHOM Kypce MaTeMaTHKH (PacCTOSHUE OT TOUKHU A0 NPSAMON B INIAHUMETPHUH,
paccTosiHuE OT TOYKHU J0 IVIOCKOCTH B CTEPEOMETPUH).

KBanpatnunas gopma, ee Matpuna. JInneiiHoe npeodpazoBaHue NEPEMEHHBIX U U3MEHEHHE
MaTpHIIbl KBaAPATHYHON (OPMBI IPH 3TUX IpeoOpa3oBaHusx. [Ipumepsr.

ANropuT™M TNpUBEAEHUS KBAaJpaTUYHON (HOpMBI K KaHOHMYECKOMY BUAYy MeTojoM Jla-
rpamxa. HopManbHbIi BUJ] BeIIECTBEHHOW U KOMIUIEKCHON (POPM, aJITOPUTM MPUBEACHUS K
HEMY.

DopMyIMpOBKa 3aKOHA MHEPLIMHU BEIIECTBEHHBIX KBAIPATUYHBIX (HOPM, HILTIOCTPAIUS HA
IIpUMepax HaxOXKIACHUS NHIEKCOB MHEPLUU W CUTHATYPbl BEIECTBEHHOW KBaIpaTHYHOU
bopMmBI.

[TonsATHE 00 SKBUBAJEHTHOCTH (KOMIUIEKCHBIX U BEIIECTBEHHBIX) KBaJApaTHUUYHBIX (HOpM,
(dopMynupoBKa KpUTEPHS 3KBUBAJIEHTHOCTH C WIUTIOCTpaLe Ha IpuMepax.

Tpernii cemecTp

OTtoOpakeHus MHOKECTB, UX BUJIbl U IIPUMEPBI.

YMHOXeHHEe 0TOOpaKeHUH, accOlIMaTUBHOCTh. CUMMeTprYecKas Noayrpymnmna npeodpa3oa-
HUW MHOECTBA.

IToncranoBKM MHOKECTB. CUMMETpHUYECKas TPYIIIA IOJACTAHOBOK MHOXKECTBA.
W3ydeHue rpynmnbl ABUKEHUN IUIOCKOCTH B Kypce NMPOQHIbHON MaTeMaTUKU OCHOBHOM
HIKOJIBI, popmynupoBka TeopeMsl Lans o kiaccudukanuy ABUKEHUN IIIOCKOCTH.
Ta6mmna Kanu xoneynoit rpymmsl. U3oMopdu3M rpymi, npuMepsl.

[Toarpynna, Kpurepuii OArPYIIIbI, IPUMEPBHI.

[{uknuyeckue rpynnsl U UX MOATPYIIIBL.

CMeKHBIE KJIaCChl TPYMIIBI IO MMOATPYIIIE, CBOMCTBA.

Pa3buenue rpynmnsl Ha CMEXKHBIE KJIACCHI 110 TOATPYIINe, Teopema Jlarpanxka.

. HOpMaJ'ILHaH noArpyiia, onpeaciiCcHue u NpuMepshbl.

@akToprpymnmna, IpuMepsl.

. JIuneiinpie oTroOpaskeHus (0nepaTopsl) BEKTOPHBIX IPOCTPAHCTB, MpOCTEiIne cBOICTBA U

IPUMEPBHL.
Marpuua nuneitHoro oroOpaxeHnus (oneparopa) B 3aJJaHHbIX 0azucax U ee U3MEHEHHE IpU
nepexojie K Apyrum 6asucam.

Jlunelinble mpeoOpa3oBaHKs KOOPAMHATHOM IMJIOCKOCTH B Kypce T€OMETPUH OCHOBHOM
LIKOJIBI, CBSA3b C AHAJIUTHYECKOW FEOMETPUEH.

O06pa3 u a1po, paHr 1 JedeKT JMHEHHOro oneparopa, CBOMCTBa.

Orneparuu HaJ JIMHEWHBIMU omniepatopamu. [lonHas muHelHas rpymmna oneparopoB BEKTOP-
HOT'O IIPOCTPAHCTBA.

Anrebpa onepatopoB, ee n3omMophu3M anredpe KBaapaTHbIX MaTPHIL.

XapakTepUCTUYECKUII MHOTOWIEH KBaJIpaTHON MaTpULbl (JIMHEWHOTO ONIepaTopa).
®opmynupoBka TeopeMsl I'ammiibToHa — Kamm, ee mpuMeHeHue.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO OnepaTopa, aifOPUTM UX
HAaXO0KJICHUs C UCIIOJIb30BAHNEM XapaKTEPUCTUUECKOIO MHOTOUJIEHA.

[TonsiTHE O )XOpAAHOBOW HOPMAJIBLHOM (opMe MaTpHIlbl oriepaTopa (Hax nojiem C), anroputm
€€ HaXOXKJIEHUS JJIsl pa3MEPHOCTH MTPOCTPAHCTBA HE OoJiee TpeX.

ConpsikeHHOE 0TOOpakeHNE YHUTAPHBIX (€BKJIMAOBBIX) IPOCTPAHCTB, SKBUBAIIEHTHBIE OIpe-
JIeJIeHUs1, CBOMCTBA U IPUMEDBI.

HopmanbHblii oriepatop YHUTapHOTO (€BKJIMA0BA) MPOCTPAHCTBA, SKBUBAIIEHTHBIE OMpeee-
HUS U IPUMEPBHI.



24. YHUTApHBIA U OPTOTOHAJILHBIN OIepaToOphl, CBOMCTRA.

25. DpMHTOB ¥ CUMMETPHUYECKUI OnepaTop, CBOMCTRA.

26. ANTOpUTM NMPUBEACHUS BEIIECTBEHHON KBaIpaTHUHON (OPMBI K KAHOHUYECKOMY BUAY C TO-
MOIIBI0 OPTOTOHAIBHOTO MPe0OpazoBaHus epeMeHHbIX. [Ipumepsr.

4.2.2 IlpumepHbIe 3aJaHUA ISl CAMOINIOATOTOBKH K KOHTPOJbHBIM PadoTaM U 3K3aMeHaM
1. [IpencraBpTe B anredbpandeckoit hopMe KOMIUIEKCHOE YHUCIIO

y 2372+ (A-D)(L+20),
B 2-i

10
2. [IpencraBUTh KOMIUIEKCHOE YHCIIO . (\@ -1} B anrebpandeckoii popme.
1-i

3. TlpecTaBUTh KOMILIEKCHOE YHCIIO 5 _ V3i-1 B TPUTOHOMETPUIECKOH opme.
1-i

4. Bpinucath BCe KOMIUIEKCHBIC KOPHH IISITOW CTEIICHH U3 YUCIa 5 _ Vai-1,
1-i

Pemnts ypaBHeHue x* — (4 +i)X+5—i =0 U 3amucarth €ro KOMILIEKCHBIE KOPHU B anreOpanye-

ckoi hopme.

5. HaiiTi yacTHOE M OCTaTOK MpH JeTICHUH MHOTOWIeHa X° +5X* +6X° —2x° —3X +1 Ha MHOTO-
unen 5x* +20x° +18x* —4x—3.

6. Pa3inoxute MHOTOWIEH 2% —3x? +1 IO cTerneHsM OmHoma x+3.

7. Haiitu pannoHangbHbIe KOpHE MHOTOWIeHa 3X* —8X° + 7X* —8X+4 ¥ ONpeAenuTh UX Kpat-
HOCTb.

8. Haigure HanOombIui o0mmii genutens f(x)=x‘* —2x°—x*—x+3 # g(x)=x°-1.

9. HaﬁHHTe JIMHENHOE MNpEaACTaBJIICHUC HauOOJIBIIIETO O6IJ.[€FO ACJIUTEIIA MHOT'OUYJICHOB
f(X)=x"—-2x*-x*—x+3 u g(x)=x"-1.

10. Haiiti opToHOpMUpOBaHHBKIH 6a3uc nmoanpoctpanctBa U = L(ay, a2) eBKIMIOBA MPOCTpaH-
crBa R*, re 1=(1,0,-2,2), a2=(2,3,-4,4).

11. HaiiTi OpTOrOHaJIBbHYIO MPOCKIIMIO K OPTOTOHAIBHYIO COCTABIISFONTYI0 BekTopa b = (3,1,0,3)
Ha nognpoctpanctso L((1,0,-2,2), (2,3,-4,4)).

12. Haiitu 6a3uc OpTOrOHaIBLHOTO JOTOHEHHUS B R* k noanpoctpanctBy L(ai, a2), rne a1=(1,0,-
2,2), a2=(2,3,-4,4).

13. Haiiti KocuHyC yria Mexay Bekropamu c1=(2+i, -2) u C2=(1+i, 1-i) yHuTapHOTO IIpO-
crpancrea C2.



14. Haifty KaKkoii-HHOYIb BEKTOP ¢AMHUYHOMN JUIMHBI B YHUTAPHOM TIpocTpaHcTBe C2, KOTOPHIi
OPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) ¥ UMEET BEIIECTBCHHYIO MEPBYIO KOMITIOHEHTY.

2

15.I1IpuBecTr BEIIECTBEHHYIO KBaIpaTHYHYIO popMy 2x1x2 - x2° MeTomoM Jlarpanxa K KaHOHH-

YECKOMY, a 3aTEM U HOPMAJIbHOMY BHY.

16. OnpenenuTh paHT, WHIAEKCH MHEPIHMH U CUTHATYPY JaHHOW KBaApaTHUYHON (HOPMBI 2X1X7 -

X22.

17. Pa310uUTh B MPOM3BEACHHUE IBYX BEIICCTBECHHBIX JUHCHHBIX (POPM KBaJApaTUUHYIO (OpMY
3x1% + 4x2% - x3° + 8x1x2 + 2x1x3.

18. IlpencraButh B BHI€ TPOU3BEICHUSI HE3aBUCUMBIX IIUKJIOB B CHMMETPHUECKOH rpyrme Sy

2 34567389

—2007
Y OIIPENIETIUTH €€ YETHOCTD.
58 47 9 36 21

MNOACTAHOBKY (

19. TToctpouts Tabmuisl Kanu 1151 MyIbTUITUKATUBHON TPYIIIIBI 1 m aJINTUBHOM TPYIIIIbI
Z4, 1O0Ka3aTh U30MOPPU3M ITHUX TPYIIIL.

20.B a,HHHTHBHOﬁ rpyIIe KjacCoB BbIYCTOB Z1s YKa3aThb BCC €€ IMOATPYIIIIBI.

21. Pa30uTh cHMMETPUYECKYIO IPYIILY S3 Ha JIEBbIe CMEKHBIE KJIacChl 110 noarpymnme H={e;

(23)}.

22. B cuMMeTpHuUecKoii rpymie S3 yKa3aTh BCe HOpMaJIbHbIE TIOATPYIIIIHL.

23. B 3HaKonepeMeHHOH rpymnme A4 yka3aTh BC€ HEWHBAapUAHTHBIEC TOATPYIIIEI.
24. TloctpouTtsb Tabmuiy Kamu ast paxroprpymst Zi2 /[ Z3 .

25. BBIACHHTB, Kakoe W3 JBYX oToOpaxkeHuii R® B R?, ompejeleHHBIX 110 MPABHIAM (X1, X2,)
> (x2-1, x1+x2) ¥ (x1, X2) B> (2x2, 2x1-x2)  V Xx1,X2¢€ R, ABJIAETCS IMHEHHBIM ONIEPATOPOM H
yKa3aTh €r0 MAaTPHILy B CTAaHIapTHOM Ga3uce pocTpaHcTsa R2,

26.HaiiTi 6a3ucsl o6pasa u sapa omeparopa IpocTpaHcTBa R3, y koToporo MaTpuia B cTanaapT-

-1

HOM 0a3uce 3TOro MPOCTPAHCTBA UMEET BUJ
5 -3
3 7 -4

27. Jluneitusiii onepatop 4 mpoctpanctBa R? B 6asuce g1=(0,1), g2=(1,1) umeer MaTpuILy

-1
[Alq= [ 1 Oj , & TMHEHHBIN oriepaTop B TOro ke MPOCTPAHCTBA B CTAHIAPTHOM Oa3uce 1,62 —
L 1 4 2 -5
marpuity /Ble = (O _2 j . Haititu marpuryy [AB-24]q. 28. Matpuna |6 4 -9 | sBusercs
5 3 -7

MaTpuieil IMHeHHOro omepatopa mpocTpaHcTBa R® B crammapTHOM 6asmce. HaiimuTe co6-
CTBEHHbIE 3HaYECHUsI M BCE COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI OIlepaTopa.



29. Haiitu cobcTBeHHBIE OIIpocTpancTBa onepatopa A : R® — R®, Marpua koToporo B cTaH-

2 1 3
JTapTHOM 0asrce UMEET BHUJI 15 6/
3 6 8

30. HaiiTn %0paHOBY HOPMAIBbHYIO (JOPMY MaTPHIIBI IMHEHHOTO orepaTopa npoctpancTsa R2,

1 2 -1
MaTpHIla KOTOPOTrO B CTAaHAAPTHOM 0a3uce UMEET BUJ] s 5 _3
3 7 -4

31. Haiitu 6a3uc npocTtpanctBa R®, B KOTOpoM MaTpHIia oneparopa u3 3aianus 30 UMeeT Kop-
JAHOBY HOPMAJIBHYIO (hopMmYy.

32. Jluneitnsie onepatop A mpoctpanctea C2 B 6asuce 01 =(-1,0), 2 =(1,-1) nmeer Marpuiry

0 -1
[Alq= (1 ; J Haiitu matpuiy [A*]q.

33. BBISCHUTD, KaKHe U3 CIEMYIOIINX YeThIpeX JHHEHHBIX onepaTopos mpocTpancTa C2 | MMe-

1 1 1

HOPpMaJIbHBIMH, YHUTAPHBIMU UJIX SPMHUTOBBIMU.

0 - 0 —iY(—=1 0)\(O0 i
IOIIUX MaTPHIIBI BHJIA (1 0 J,[ j,( 0 j,( OJ B CTAHJAPTHOM Oasuce, SBISIOTCS
|

34. Haiitu opTOroHanpHy0 MaTpuily 7' v AMAroHaIbHYIO MATPUILy B, 1715 KOTOPBIX BBIMTOJIHS-

1 2 2
ercst paBeHCTBO B = T"AT, rne A 5 1 2/
2 2 1

35. Yka3zaTh OpTOroHaJgbHOE MPeoOpa3oBaHre EPEMEHHBIX, IPUBO/IIEE BEIIECTBEHHYIO KBaI-
patuanyto opMmy  5x12 + 8x2% + Sxa® — 4x1x2 - 8x1x3 — 4X2x3 K KAHOHHUECKOMY BHUTY.

4.2.3 IlpumepHble OMJIETHI K IK3aMeHaM

Bropoi cemecTp

denepanbHOE TOCyIapCTBEHHOE OF0HKETHOE 00pa30BaTEeIbHOE YUPEKICHIE BBICIIIETO
oOpa3zoBanus «KybaHCKUl rocyaapCTBEHHBIH YHUBEPCUTET
Kadenpa pynkimmonanbsHoro anammsa u anreOpsl

Hanpasnenue noarorosku: 44.03.05 Ilexparoruueckoe oOpa3oBaHue

buaer Ne 1
o anredpe




1. Cymma n nepecevenue NoapOCTPAHCTB, X PA3MEPHOCT.

2. Cxema 'opHepa 1 ee npuMEHEHUs C MIUTIOCTpaLMel Ha IpUMeEpax.

3. HaiiTu oOpTOrOHaJIbHYIO TMPOEKIHIO BEKTOpa V

3aBenyronui kadeapoit

= (2,4,0) Ha

noanpoctpanctso  L(U1, U2) mpoctpanctsa R, rue ui=(1,1,-1), Uz = (1,0,1).

Tpernii cemecTp

3aBenyroumii kadeapoit

obpazoBanus «KyOaHCKHI rOCy1apCTBEHHBIN YHHBEPCUTET

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKIACHUE BBICIIETO

Kadenpa pynkumronanbHOro aHanmsa u anreopsl

Hamnpasnenue noarorosku: 44.03.05 Ilemarornueckoe odpazoBaHue

Buuer Ne 2
1o anredpe

1. Moarpynna, KpurepHil OArpyNIIbl, IPUMEPHI.

SKBUBAJICHTHBIC OITPCACIICHMA, CBOICTBA U IIPUMCEPHI.

2. ConpshkeHHOE 0TOOpaKEHUE YHUTAPHBIX (E€BKIUIOBBIX) MPOCTPAHCTB,

3. Onpenenuth BU OTOOpakeHUS (CIOPBEKIINS, HHBEKIUS UM OMEKITHS),

JIAHHOTO TI0 TIPaBHITY X +>Xx> V xeX, y KOTOporo o61acTh onpeieneHus

X v o6nacTh 3HaueHuii Y cootBercTBeHHO: a) X=Y=N, b) X =Y =%/1.

4.3 CTpyKTypa OLEHOYHBIX CPEACTB AJIfl TeKYIIeil U MPOMEeKYTOYHOM aTTecTaluu

Ko n nammeHoBaHue WH-

HauMeHnoBaHue OI[eHOYHOTO CpeaACTBa

Ne JWKaTopa Pe3ynbraTel 00y4eHus IIpomerxyTouHas
.14 i aTTecTanus
n/m (8 cootsercTun ¢ 11. 1.4) (B cooTBETCTBHH C II ) Texkylmuil KOHTPOJIb I
NVYKB-1.1.3-1. 3naer Konrponbnas pabora Nel, Bomnpocs! Ha 3x3a-
NPUHIUIEI cOopa, oTOopa | KOHTpoJsibHAs padora Ne 2, MeHe
MVKB-1.1.  Ocymects- 1 00001meHns nHpopma- KOHTPOJbHAs 13a60T51 Ne 3, BO 2-M CEMecCTpe:
. | 1IM¥, METOIUKH CUCTEM- pedepaTHBHEIA OTYET. 1-8, 10-13, 15-20,
JISIET TIOUCK HeoOX0MMO .
HOTO MOAX0/1a JJIs pele- 22-25, 27-30;
1 | uadopmanuu, onmpasch .
Ha pesymbTaTHl aHANH3a HUS IPO(HECCUOHATTBHBIX B 3-M cemecTpe:
3a7a4. 1-3, 5-13, 15-26.

MOCTaBJICHHOM 3a1a49H.

NYKB-1.1.Y-1. Ymeer
aHAIM3UPOBATh U CHCTEMa-
TH3UPOBATH PA3HOPOIHBIC




JIaHHBIC, OLICHUBATD A(]-
(heKTUBHOCTH MPOLICAYP
aHajM3a npodJeM U Ipu-
HATHS penicHuid B mpodec-
CHOHAJIBHOU JIeSITEIbHO-
CTH.

NYKB-1.1.V-2. Bnazeer
HaBBIKAMHU HAYYHOTO TO-
HCKa U MPaKTHYECKOH pa-
00THI ¢ HH(OPMAITHOH-
HBIMH UCTOYHHUKAMH; M-
TOJIAMH TIPHUHSTHS pellie-
HUU.

NYKB-1.2. Boibupaer orm-
TUMaNBHBIA BapuaHT pe-
IICHUS 3a/1a4yd, apryMCcH-
THPYS CBOI1 BEIOOD.

MUYKb-1.2. 3-1. 3naer
MPUHIIUTIBI, KPHUTEPUH,
MpaBUJIa MTOCTPOCHHUS CYX-
JIEHHS U OLICHOK

NYKB-1.2. V-1. VYmeer
dbopMupoBaTh  COOCTBEH-
HBIE CYKICHHS U OLCHKH,
rPaMOTHO U JIOTHYHO apry-
MEHTHPYS CBOIO TOUKY 3pe-
HUS.

NVYKB-1.2.V-2. VYwmeer
MIPUMEHATHh TEOPETUYECKHUE
3HAHUSA B PELICHUU IIPaK-
THYECKHUX 3a7a4.

Konrponbnas pabora Nel,
KOHTPOJIbHAs paboTta Ne 2,
KOHTpoJIbHast paborta Ne 3,
pedepaTHBHBIN OTUET.

Bomnpocs! Ha 3x3a-
MeHe 00 ONTH-
MaJbHBIX aJIr0-
pUTMax peleHus
3ajia4 Kypca al-
reopsl

BO 2-M ceMecTpe:
15, 17, 22, 28,

B 3-M ceMecTpe:
20, 26.

HUOIIKB-8.1. [Iemonctpu-
pyeT crenuaisHble Hayd-
HBIC 3HAHUS B T. 4. BIIpEI-
METHOU 00JIACTH.

HOIIKB-8.1. 3-1. 3Haer
OCHOBHBIE  TIOHATUS U
YTBEPIKACHHS U3 Kypca JIH-
HEHHOIT anreOpsl.

HOIIKB-8.4.Y-1. YMmeer,
UCTIONBb3Ysl  CIIeIHaIbHbIE
HayuHble 3HAHUS, HaXo-
JIUTh TIOAXOMBI K PEIICHUIO
KaK TEOPETHYECKHX, TaK U
MPaKTHYECKUX 3a/laHUH 110
TUHEHHOH anrebpe.

NOIIKB-8.4.Y-2. Bma-
JIeeT  ANrOPUTMUYECKUMU
HaBBIKAMHU PEIeHHs] THIIO-
BBIX TIPaKTHYECKUX 3aja-
HUN U3 Kypca JIMHEIHOU
anreOpsl.

BelnosHEeHUE TOMAIIHUX 3a-
JIaHUH, OIIPOC Ha JIEKLIMOHHBIX
1 Ta0OPATOPHBIX 3aHATHSIX,
OTBETHI Ha KOJJIOKBHYMaXx.
Kontpomnpnas padota Nel,
KOHTpOJbHAs paboTta Ne 2,
KOHTpOJbHAs paboTa Ne 3,
pedepaTuBHBIA OTUET.

Bormpocsl Ha 3k3a-
MeHe

BO 2-M ceMecTpe:
1-8, 10-13, 15-20,
22-25, 27-30;

B 3-M cemecTpe:
1-3, 5-13, 15-26.

HNOIIKB-8.4. BnageeT me-
TOAAaMHM HAy4YHO-TIEJAro-
THYECKOTO HCCIIeNOBaHUS
B MIPEMETHON OOJIACTH.

HOIIKB-8.4. 3-1. 3naer
METOBI HayYHO-TIeJaroru-
YECKOT0 MHCCIIEJOBAaHUS B
npodeccrnoHanbHON  JIes-
TENBHOCTH YYWTENs Mare-
MaTHKH MO Te€MaM, UMEIo-
MM OTHOILIEHHE K KypCy
JIMHEHHON anreOpsbl.

HOIIKB-8.4. V-1. Ymeer
MPOEKTUPOBATh U peau-
3yeT IIaH HpPOBEICHUS
HKCHEPUMEHTAIEHO-UCCIIE-
JIOBaTEJIbCKON paboTsl,
CBA3aHHOH C pEIIEHUEM
TBOPUYECKHUX 3aJlaHuil 10
TUHEHHON anredpe.

NOIIKB-8.4. V-2. Bna-
JIeeT HaBBIKAMU OINKCAHUS

Onpoc Ha JIEKIIMOHHBIX U Te-
KYILIUX Ja00OpaTOPHBIX 3aHs-
THSIX, OTBETHI Ha KOJIJIOKBUY-
Max, peepaTUBHBII OTUYET.

Bormpocs! Ha 3k3a-
MeHe

BO 2-M ceMecTpe:
9, 14, 21, 26;

B 3-M ceMecTpe:
4,14.




ITOPUTMOB PELICHUS He-
KOTOPBIX ajreOpandecKux
UCCIIEA0BATENbCKUX 3ajad
C LIeNbI0  BO3MOJKHOH B OY-
JylieM KOMIBbIOTEpHOI pe-
anu3anueil Takux aaropur-
MOB.

HUIIKOB -6.1 Hcnonb3yet
pas3UyYHbIE BUJIbI OPTraHu-
3allUM  TBOPYECKON Jes-
TEJILHOCTU O0YYarOIUXCs
npu  OOyYeHHH MaTeMa-
THKe W  uH(OpMaTHKe
(yaeOHO-HCCIeIOBATEIh-
CKasl JIeATeNIbHOCTh, MpPO-
eKTHasi JIeSITENbHOCTh U
T.IL.); CIOCOOBI MOTHBa-
UM IOKOJBHHKOB K
y4eOHO-HCCIICI0BATEIIb-
CKO#l paboTe 1Mo MaTema-
TUKE U HHPOpPMaTHKE

UIIKOB — 6.1. 3-1 3naer
Kypc JTHHEHHOU anreOphl B
npenenax TpeOoBaHUH ¢e-
JepalbHbIX IOCYIapCTBEH-
HBIX 00pa30BaTEeIbHBIX
CTaHJApTOB U OCHOBHOM
00111e00pa30BaTENLHON
NpOrpaMMBbl, €ro HCTOPHU
U MecTa B MHUPOBOH KyJb-
Type U HayKe.

UIIKOB -6.1. Y-1 Ymeer
OpraHn3oBbIBaTh pas3jaIn4-
HbIC BUIBI BHCYPOYHOH Jie-
ATEIBHOCTH: UTPOBYIO,
y4e0HO-UCCIIeI0BATEIIb-
CKYI0,  XYIO)XXECTBCHHO-
NPOAYKTUBHYIO, KYJIb-
TYpPHO-ZIOCYTOBYIO C yd4e-
TOM BO3MOXKHOCTEH 00pa-
30BaTeNbHON  Opranusa-
OHUH, MCCTa JKUTCIbCTBA U
MCTOPHKO-KYJIBTYPHOT'O
CBOEOOpa3ust peruoHa.

HUIIKOB -6.1. V-2 Bna-
JeeT HaBBIKAMH YIpaBJie-
HHS y4eOHBIMH IPYIIIIAMU C
1eJIbI0 BOBJIeYeHHs1 00y4a-
IOIIUXCS B TIpoliecc o0yde-
HHS M BOCIIUTAHHMS, MOTH-
BUPYS UX y4eOHO-TI03HaBa-
TEJILHYIO JIESITEIbHOCTb.

Ormpoc Ha TEeKYIIUX JIEKIHOH-
HBIX U 1a00PaTOPHBIX 3aHs-
THAX, OTBETHI Ha KOJIOKBHY-
Max, peepaTHBHEII OTUYET.

Bormpocs! Ha sk3a-
MCHE

BO 2-M ceMecTpe:
9, 14, 21, 26;

B 3-M cemecTpe:
4, 14.

UIIKOB -6.3 [IemoHcTpH-
pyeT yMEHHS IO OpraHH-
3allid  TBOPYECKOH Jes-
TEIBHOCTH O0YYarOIIUXCS
pH W3YYCHHH MaTeMa-
THKA ¥ WHGOPMATHKUA B
OCHOBHOM IIIKOJIE, TEXHO-
JIOTHSIMA PA3BUTHSI WHTE-
peca. y MIKOJBHHKOB K
y4eOHO- HCCIIeI0BATEIh-
CKO#l paboTe mo MaTema-
TUKE ¥ HHPOpPMATHKE

UIIKOB — 6.3. 3-1 3naer
pas3IMYHbIE€ BHUJbI TBOPYEC-
CKOH aesTenpHOCTH 00y4a-
IOUMXCST TpU  00ydeHHH
MaTeMaTuKe W uH(pOopMa-
THKE B OCHOBHOM MIKOJIE.

HUIIKOB -6.3 V-1 Ymeer
MOTHUBUpPOBATh  OOydYaro-
IIUXCSI B OCHOBHOW IIIKOJIE
K y4eOHO-HCCIIeIOBATEIh-
CKOH paboTe mo marema-
THUKE U HHPOPMATHKE, CBSI-
3aHHON C anreOpandeckoi
TEeMaTUKOM.

UIIKOb -6.2 ¥-2 B no-
CTaTOYHOW Mepe BIaJEeT
HaBBIKAMU pabOTHI IO Ma-
TeMaThke U WH)OPMATHKE
JUIL TOTO, YTOOBI KOMIIE-
TEHTHO U JIOCTYIHO O0BsiC-
HSTH COBPEMEHHbIE ajred-
pamdeckue mpoodIeMsl 00y-
YalolUMCSI B  OCHOBHOM
IKOJIE.

Onpoc Ha TeKyIIUX JEKIUOH-
HBIX U TaOOpaTOPHBIX 3aHS-
THSIX, OTBETHI HA KOJIJIOKBUY-
Max, pedepaTUBHbII OTUYET.

Bormpocs! Ha 3k3a-
MeHe

BO 2-M ceMecTpe:
9, 14, 21, 26;

B 3-M ceMecTpe:
4, 14.




4.4 Kpurepuu oueHNBaHUs Pe3yJIbTATOB 00yUeHHUS

Oyenka Kpumepuu oyenusanus no sxzameny

Boicokuii ypo- OrneHka «OTJIMYHO)» BBICTABISAETCS CTYACHTY, MIOKA3aBIIEMY BCE-
GeHb « 5y CTOpPOHHHE, CHCTEMAaTH3UPOBAaHHBIC, TIIyOOKHE 3HAHUS Y4eOHOW Ipo-
(omauuno) rpaMMbl JUCHUIUIMHBL U YMEHHE YBEPEHHO NMPUMEHSTH WX HA MPaKTHKE

IPU PELICHUH KOHKPETHBIX 3ajiau.

Cpednuii ypo- OneHka «XOpoIIO» BBICTABISIETCS CTYICHTY, €CIM OH TBEPAO
genb «4y 3HaeT MaTepuall, FPaMOTHO U 110 CYLIECTBY M3JIaraeT ero, ymMeer npume-
(xopowo) HATb [10JyYCHHbIE 3HaHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE WJIU B pe-

HICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH.

OrneHka «y10BJI€TBOPUTEIbHO» BBICTABISICTCS CTYJEHTY, HOKa-
Topozosiii ypo- | 32BIIEMY pa3po3HEHHBIN XapakTep 3HAHWW, HEAOCTATOYHO MPABUIIbHBIC
genb «3» (yoo- | DOPMYIHPOBKY GA30BBIX MOHSATHIA, HAPYIICHHS JIOTHYCCKON MOC/ICI0BA-
61emeopi- TEJIbHOCTHU B U3JI0KEHUHU NTPOIPaMMHOI0 MaTepuasa, Ho Ipy 3TOM OH BJia-
menvHo) JieeT OCHOBHBIMH pa3zjiesiaMHM y4eOHOM MporpaMMbl B HEKOTOPOM 00beMe,
HE00X0IMMOM JUIsl JalibHEeHIero o0y4eHus U MOXKeT MPUMEHSTh IO0JTy-

YEeHHBIE 3HAHU 110 00pa3ly B CTaHAAPTHON CUTYyallUU.
OrneHka «HeyI0BJIeTBOPUTEIbHO» BBICTABISIETCS CTYICHTY, KO-
Munumansnoiti | roppiif pe sHaeT GoMbIIEH YaCTH OCHOBHOTO CONEPKAHHS yIeOHOI MpPO-
P ggeHb 2 (ne- rpaMMbl AUCLMILIMHBL, TOYCKaeT rpyObie OIIMOKHN B (OPMYJIMPOBKaX OC-

Y OZZTHgép " | HoBHBIX mOHsTHiA JUCLUIUIMHBl U HE YMEET UCIOJIb30BATh MOJyYEHHBIE

3HAHUS NPHU PELLICHUH TUIIOBBIX MPAKTHYECKUX 3ajay.

Hrorosas OIICHKA BBICTABJIACTCA C YYCTOM pa6OTI>I CTYJACHTA B CCMCCTPC: YUUTBIBAIOTCA
pe3yNbTaThl KOHTPOJBHBIX PadOT (IBYX BO BTOPOM CEMECTPE M OJHOW B TPEThEM CEMECTpE), a
TaK)Ke pe3yJIbTaThl OTBETOB Ha KOJUIOKBUYMaX U B TPETbEM CEMECTpE pe3yibTaT O0T4eTa o pede-
paTUBHOMY JIOKJIAJy.

OIIGHO‘-IHBIG cpeacTBa JJ1sd MHBAJIMIOB U JINI C OrPaHUYCHHBIMU BO3MOXKXHOCTAMU 300POBbBA
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH HEOOXOJUMOCTH UHBATUAAM H JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI
MIPEIOCTABIISICTCS JTOMOJTHUTEIBHOE BPEeMSI JUIsI IIOATOTOBKH OTBETAa Ha dK3aMEHE,

— MPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3yIbTATOB 00YyUEHHUS HHBAIUOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHUE TCXHUUYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— Opu HeO6XO)II/IMOCTI/I JJIA 06yqa10mp1xc;1 C OTpaHNMYCHHBIMH BO3MOKHOCTAMU 3J0POBbA
¥ WHBAJIMJOB TMpOLEypa OICHUBAHUS PE3yNbTaTOB OOYYECHHS MO JUCIUILIMHE MOXET MPOBO-
JOUTBHCS B HECKOJIBKO 3TAaIlOB.

[Ipouienypa olieHUBaHUS PE3YyIHTATOB OOYUCHHSI MHBAIHUIOB U JIUI] C OTPAaHHUEHHBIMH BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCITUTUIAHE (MOJIYITIO) TIPEyCMaTPHBAET Mpe0oCcTaBlIicHUue HH(OpMa-
1 B hopMax, afanTUPOBAHHBIX K OTPAHUYCHUSM UX 3J0POBbs U BOCTIPUATHS HH(POPMAIUH:

JIJIsL I ¢ HApYIICHUSIMH 3PEHUS:

— B MieUaTHOH (hopMe yBETMUEHHBIM HIPU(TOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

J17is U1 ¢ HApYIICHUSIMU CITyXa:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.



JI7ist LT ¢ HAPYIICHUSIME OTTOPHO-IBUTATEIILHOTO arapara:

— B mieuaTHoM opme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Yaromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTH

5.1 YueOnasi 1uTepatypa

1. Bun6epr, D.B. Kypc anre6psi : yue6nuk / 3.5, Bunbepr. - Mocksa : MITHMO, 2011. -
591 c. - ISBN 978-5-94057-685-3 ; To e [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Koctpuxun, A.W. Beenenue B anredpy : yue6nuk / A.W. Koctpukun. - Mocksa :
MIIHMO, 2009. - Y. 1. OcHoBsl anredpsl. - 273 c. - ISBN 978-5-94057-453-8 ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140

3. Kocrpukun, A.W. Benenue B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPbI [ DIEKTPOHHBII
pecypc] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatnut, 2001. — 272 c. — Pexum
nocryma: https://e.lanbook.com/book/59284

4. Koctpuxun A.W. C60opHuK 3a1a4 110 anredpe [DnekTpoHHslii pecypc]. - M.: DUZMAT-
JINT, 2007. - URL: http://e.lanbook.com/view/book/2743/.

5. Kypom, A.T'. Kypc Bbicieii anre6psl [D1eKTpoHHbIH pecypc] : yued. — DIeKTPOH. JaH.
— Camnkr-IlerepOypr : Jlanb, 2013. — 432 ¢. — Pexum nocryna:
https://e.lanbook.com/book/30198

6. Ipockypsixos U.B. C6opHUK 33724 10 TUHEHHOI anredpe [DneKTpoHHEIH pecype]. -
CII6.: Jlans, 2010. - URL: http://e.lanbook.com/view/book/529/

7. ®annees, J.K. Jlekuun no anrebpe [DneKTpoHHBI pecypc] : yueb. mocodue — Diek-
TpoH. naH. — CankTt-IletepOypr : Jlanb, 2007. — 416 c. — Pexxum nocryna:
https://e.lanbook.com/book/397.

8. ®annees, J1.K. 3amaun no suicuieii anrebpe [DnekTponuslii pecype] : yueb. / JI.K. dax-
nees, U.C. Comunckuii. — DnektpoH. aaH. — Cankt-IletepOypr : Jlansb, 2008. — 288 c.
— Pexxum gocrymna: https://e.lanbook.com/book/399.

5.2. llepuoanyeckas Jureparypa

1. Kypnan “Bectnuk Mockosckoro yauBepcureta. Cepust 01. Maremarnka. Mexa-
Huka”/ - M3marenscTBo MOCKOBCKOTO YHUBEpcUTETa. — ISSN 0579-9368. -
https://dlib.eastview.com/browse/publication/9045

2. Kypnan "N3Bectust ~ BBICIIMX  Y4YEOHBIX  3aBEJCHHIA. Maremaruka"
ISSN 0021-3446 (Print), ISSN 2076-4626 (Online) . - Yupenutens u uzaarens: Kazaunckwuii (ITpu-
BOJDKCKUIT) (penepanbHbIN yHUBepcUTeT. - https://dlib.eastview.com/browse/publication/7087

5.3. UHTepHeT-pecypchl, B TOM YHcje COBPeMeHHbIe NpodeccuoHaIbHbIe 0a3bl AaH-
HbIX U HHGOPMALIHOHHBIE CIIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0nO1noTeunbie cuctemsl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. O5C «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
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3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM)» www.zhanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3allaJHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

g wnE

7. HaumoHanbpHas 35eKTpoHHas OMOIMOTEKa (JOCTYN K DJICKTPOHHOW OMOIMOTEKEe IHC-

cepranumii Poccuiickoii rocynapcteennoi oudaunorexu (PI'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/
9. Dnekrponnas koyweknus Okchopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VYuuBepcuretckas unpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

HNupopmManMoHHbIE CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUCTeMa (JIOCTYII MO JIOKAJIBbHOM CETH ¢
KOMIIBIOTEPOB OMOITHUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYMA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlonHbIe TEKCTHI KaHAJCKUX aucceprtauit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHUCTEpPCTBO HayKH U BbIciIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HWudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [Tymkuna "O0-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIN moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONeauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;
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14. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit deneparuu'. Bompocsr 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBEeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIHOHHBIE PeCyPChI

KyoI'y:

1. Cpena moayabHOTO auHamuueckoro o0yuenus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, ITyOJIMKAIIUK U KOH(De-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX PpeCypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30oBa-
TeNbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTebHBIE PECYpCHl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM U TEX-
Hoyioruii B obpazoBanuu Kyol'Y u HayuHo-meToamueckoro xypHana "[IIKOJIbHBIE I"OJbI"
http://icdau.kubsu.ru/

6 MeToauuyecKkue YKazaHust Jas oﬁyqamnmxca 0 OCBOCHHIO JTUCHMILIMHBI
CamocrosTenbHas pa60Ta CTyACHTA BKIIFOYACT B cebs MMOBTOPCHUC JICKHMOHHOI'O MaTC-

puaia u MaTepuana y9eOHUKOB M YIeOHBIX TTOCOOHIA, TOITOTOBKA K JJa00PAaTOPHBIM 3aHATHIM, K
KOJUTOKBHYMaM, K KOHTPOJILHBIM paboTam, K pedepaTuBHOMY TOKIATy (B 3-M ceMeCTpe), K IK3a-
meHaM. Takoi Bug CPC KOHTpOIHpyeTcs B X0/Ie MPOBEPKH KOHTPOJIBHBIX pa0dOT, KOJJIOKBUY-
MOB, CIIyIIaHHs JOKJIQJA0B | dK3aMeHOB. [Ipeamonaraercss caMoCTosTENbHOE H3yYCHHE CTY/ICH-
TaMH TEOPETUYECKOTO MaTepuala 1o TeMam, yKa3aHHbIM B pa3zenax Tabiuibl myHkra 2.3.1 (Bo
BTOpPOM a03alie cojiepkanus pasjena). Kaxaplil CTyJeHT B TPEThEM CEMECTPE JOJKEH IMOATOTO-
BUTh pedepaTHUBHBIN TOKJIA IO OJHOM U3 TAKUX TeM (IIPUMEPHBIN CIIMCOK TEM IPUIaraeTcs B
nyHkTe 4.1.2). O6cyk/1eHrne U KOHTPOIIb BBIMIOJIHEHUSI TOKJIa/la OCYIIECTBISIOTCS BO BpeMs KOH-
CYJBbTAINi (BBI3BIBHBIX U I10 JKEJIAHUIO CTYACHTA), a TAK)KE CTYJCHTHI MOTYT OTYUTATHCS B BUIC
Mpe3eHTAIMK Ha TMPAKTUYECKOM 3aHATHH WU B MUCbMEHHOHN (hopMe B KOHIIE CEMECTpa.

Buabi camocTosiTe1bHOM PadoThI

OO0s3aTenbHBIMY NTPH U3YYEHUH JUCHUIUIMHBI «ANIreOpay SBISIOTCS CIeIyIOIUe BUIbI ca-
MOCTOSITEJIbHON pabOThI:

- pa300op ¥ caMOCTOSATENbHOE U3YUYE€HNE TEOPETUUECKOTO MaTepuaa o KOHCIIEKTaM JIeK-
U U 110 y4eOHBIM MOCOOUSM U3 CIIMCKA HCTOYHUKOB JINTEPATYPHI;

- CaMOCTOSITEIFHOE PEIICHUE 3a/1a4 TI0 TeMaM MPAKTHYECKUX 3aHSATHH;
- IOJTOTOBKA K KOHTPOJBHBIM paboTam;

- MIOJrOTOBKA K KOJUIOKBUYMaM;

- IOATOTOBKA K JIOKJIaay (TPeTuii ceMecTp);

- IOATOTOBKA K DK3aMCHaM.

6.1. MeTonnueckue yKa3aHusi K CAMOCTOSITEIbHOMY U3YYE€HHUIO CTYyJI€eHTAMHU Teope-
THYEeCKOr0 MaTepHuaJia
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J1J1s TOATOTOBKM K OTBETaM Ha TEOPETHYECKHE BOIIPOCHI SK3aMEHOB CTYJIEHTaM IEPBOT0
Kypca (2-i1 ceMecTp) J0CTaTOYHO MCIO0JIb30BaTh MaTepUall JCKIUA UM OCHOBHbIC HCTOUHUKHU
aUTEpaTypsl U3 NyHkTa 5. OHaKo, CTyIeHTaM BTOPOro Kypca (3-i cemecTp) Marepuaia JeKIui
HEJO0CTAaTOYHO, MOKET MOHAJO0UTHLCS HE TOJILKO OCHOBHASI, HO U JIOMOJHUTENbHAS (BO3MOKHO
u3 UHTepHeT-pecypca) nureparypa (Hampumep, Uil IOATOTOBKH pe)epaTUBHOTO JOKIIAA).
Bech TeopeTndeckuii MaTepuan, HeOOXOIUMBIH 711 cAa4u SK3aMeHOB (2 — 3 ceMecTpbl) coep-
JKUTCS B Y4eOHBIX MTOCOOMSIX U3 CIIMCKA OCHOBHOM uTeparypsl 1 — 2. B ciayuae 3aTpyaHeHui,
BO3HUKAIOIIUX Y CTYJCHTOB B IIPOLIECCE CAMOCTOSITEILHOTO U3yYEHHS TEOPUHU, ITPETIOAaBaTeb
Pa3bSCHSET CIIOKHBIC MOMEHTHI HA KOHCYJIBTAIIUSX.

6.2. MeToanuyeckue yKa3aHusi K CAaMOCTOSITeIbHOM MOATOTOBKE CTY/I€HTOB K BBIIOJI-
HEHHUIO 3a/1aHMii 10 TeMaM J1a00PATOPHBIX 3aHATHH

J1J1s BEIOJTHEHUS IOMAIIIHEr0 MPAKTUYECKOro 3aJaHusl HE0OX0AUMO pa3o0paTh MaTe-
pHall 0 COOTBETCTBYIONIEH TeMe JlabopaTopHOTro 3aHATHs. [Ipy 3TOM UCIONB3YIOTCS YKa3aHuUs,
JaHHBIE TIPETIOaBaTeNIeM B XO/I€ 3aHITHS, a TAK)Ke TEOPETUUECKUI MaTepuall, B KpaTkoil popme
uMeroIuiics B coopuukax 3anau ([1-3] B mynkre 5.2 u [1-2]). Ecau cTyneHT HE cMOT TTOHSTH
MIPUBEJICHHBIN B YKa3aHHBIX 3aJJaYHUKAX pa300p TUIOBBIX IPUMEPOB B TOM CTENEHU, YTOOBI ca-
MOCTOSITEJIBHO MCIIOJIb30BATh MPEIIOKEHHBIN aJITOPUTM JUIsl pELICHUS 3a/1aHUsI, TO OH MOXKET
MOJIYYUTh KOHCYJIBTALMIO MPENO1aBaTeNsl.

6.3. MeToanyeckue YKa3aHusl K CAMOCTOSITEIbHON MOATOTOBKE CTYAE€HTOB K BbINOJ-
HEHHI0O KOHTPOJILHBIX padoT

Bo 2-om cemecTpe mpoBOAMTCS 1BE KOHTPOJIbHBIE pabOTHL, a B TpeTheM oaHa. [lepBast koH-
TposbHas pabota (90 MUHYT) COCTOUT U3 JIECATH 3a7aHui (OHO 3a/laHUe OLIEHUBaeTCs B 3
6asuta, HUKHHUI MOPOT YCIEITHOCTH COCTaBIsIeT 9 6ayioB, BHICOKAs OLIEHKA CTABUTCS MPU MOTY-
yeHuu He MeHee 20 OamoB). Kaxxnast u3 1ByX Ipyrux KOHTPOJIBHBIX paboT (60 MUHYT) COCTOUT
U3 CeMH 3aJjaHui (OHO 3a/laHKe OLIEHHUBaeTCs B 3 Oajuta, HUKHUM MOPOTr YCHEITHOCTH COCTaB-
asieT 7 6ajioB, BHICOKAs OLIEHKA CTaBUTCS MPU MOIydYeHUH He MeHee 14 Gaios). Jlns moaro-
TOBKH K KOHTPOJIEHOW paboTe HEOOXOMMO BBITIONHST 33JJaHUS B X0/1€ IPAKTUIECKUX 3aHATHH,
a Tak)Ke JIOMalTHue 3a7aHns. B mpoiecce caMOIOATOTOBKH CTYICHTY JKEJIaTEIbHO 03HAKO-
MUTBCS C pa300pPOM OITOPHBIX 110 PACCMAaTPUBAEMBIM TEMaM 3aJ1a4, HMEIOLINXCS B COOPHHUKAX
3amay [1-3] B myHKkTe 5.2.

6.4. MeTonnueckne yKa3aHus K CAMOCTOSITeIbHOM MOATOTOBKE CTYAE€HTOB K JOKJIATY

Kaxaplii cTyaeHT BTOporo Kypca (3-if ceMecTp) 10JKEH MOATOTOBUTH B TEUEHHE Ce-
MecTpa JOKJIaJ [0 OJHOM U3 TeM, peJHa3HAYSHHBIX JJIS1 CAMOCTOSITEIBHOT0 U3y4eHus (ooiee
ONKCaHHE TAKHX TEM UMEETCs] BO BTOPOM a03alle HEKOTOPBIX pa3zesioB COJAEpKaHUs TeM Tab-
el B myHKTe 2.3.1). [l HOArOTOBKY AOKJIaa KENAaTeIbHO KPOME OCHOBHBIX HCTOUYHUKOB JIH-
TepaTypbl UCIOIb30BaTh UICTOYHUKH 1 — 3 U3 JOMOJHUTEIBHOTO CIHCKA, a TAKKE UCTOYHUK U3
WnuTepHer-pecypcea. Jlokiaaabl MOTYT ObITh IPEJCTABIECHBI CTY/IEHTaMU Ha MPAKTUYECKUX 3aHsI-
TUSX Y IOCKU WM B BHJIE IPE3EHTALINHU, €CIIM TeMa 3aHATHS COOTBETCTBYET TeMe Jokiana. O
MOJrOTOBKE JIOKJIaJa 10 TEMaM BTOPOI'0 CEMECTpa CTYACHT MOKET OTUMTATHCS Ha KOHCYJIbTa-
UM WIK IPEJCTaBUTh OTYET B MUCbMEHHOM (opMe B KOHIIEe ceMecTpa. Jlokiaz o oaHoi u Toi



K€ TeMe TOTOBAT He 0oJiee IBYX CTYAEHTOB oJHOU rpynmbl. OopmiieHre NTUCbMEHHOTO 0TYeTa
10 JOKJIaly JIOJDKHO YIOBJIETBOPSATH TpeOOBaHUAM: a) TeKCT Habupaercs 14 mpudrom Ha Oy-
mare ¢opmara A4; 6) Ha TUTYIBHOM JIICTE KPOME TEMBI TAK)K€ YKa3bIBAETCs (PaKyJIbTET,
HanpaBieHue (0akanaBpuar), Kypc, rpynmna, @O cTyneHTa; B) coiepkaHue Marepraia mo 00b-
€My COCTaBJISICT 3-4 CTpaHMIIbI; T') CIUCOK JIUTEPATYPHI COACPKUT HE MEHEE JIBYX UCTOUYHHKOB
(BO3MOHO U3 CIIUCKA JJUTEPATYPHI B IIYHKTE 7).

6.5. MeToauyeckue yKa3aHusl K CAMOCTOATEILHOI MOATOTOBKE CTYAE€HTOB K KOJLJIO-
KBHYMaM

B kaxxnoM cemecTpe MpOBOAUTCS KOJUIOKBUYM B LIEJIAX 3aKPEIUICHH CTyI€HTaMH 3HaHUI
TeopeTudecKkoro Marepuaina. KouiokBuyM MOKET IIPOBOJUTHCS B YCTHOM U B IHCBMEHHOU
dopme. B cityuae npoBeieHHs KOJUIOKBHYMa B TUCbMEHHOM (hopMe CTyIEeHT 10JKEH IOAroTo-
BUTH OTBET (7151 YCTHOH (pOpMBI — T€3HCHI 0TBeTa) B TeueHue 30 MUHYT Ha OIMH BOIPOC (CM.
HUKe TaOJIMIly) U3 IPUMEPHOTO MEPEUHS TEOPETUYECKUX BOIIPOCOB K IK3aMEHY, KOTOPBIH Mpu-
BEJICH I Kaka0ro ceMectpa B yHKTe 4.2.1. [lepBbiii KOJUIOKBUYM BO BTOPOM CEMECTPE MPO-
BOJUTCA HA ape MOCJIE BBIIOJIHEHUS 3aJaHUIl BTOPON KOHTPOJIBHOM pabOoThl, BTOPOIl B TPETHEM
CeMeCTpe — Ha Iape Mocje BIIOIHEHUS 3aaHui TpeTbell KOHTPOIbHOM paboThl. [Tonoxurens-
HBIM OTBET CTYZI€HTA MOKET ObITh YUTEH IIPU Cc1au€ IK3aMEHOB.

Bropoii cemecTp Tpernii cemecTp
Howmep Bonpoca Ha 1-30 1-26
KOJIJIOKBHYM
Howmepa xonTponu- 1-4 5-8

PYEMBIX pa3eiioB
TaOJIUIIBI B ITYHKTE
2.3.1

6.6. MeTonnyeckue peKOMEHIANMH JJIs1 CAMOCTOSITEIbHOM MOATOTOBKH CTY/IEHTOB K
IK3aMeHy

B xoHI1€ BTOPOTO M TPETHETO CEMECTPOB (HOPMOI UTOTOBOTO KOHTPOJISI 3HAHUH CTYIEHTOB
M0 TUCIUILINHE «Anredpay siBiseTcs sk3aMeH. [ MoAroTOBKY K AK3aMEHY CTyIeHTaM He00XO0-
JTIUMO BBITIOJTHUTH TEKYIIHUE CEMECTPOBBIE KOHTPOJIbHBIE pa0OTHl. JK3aMEHAIIMOHHBIN OUIIET Co-
CTOWT U3 TPEX BOIMPOCOB — JIBYX TEOPETUUECKUX M OJHOTO MpakTrueckoro (cM myHKT 4.2.3). [lpu
BBICTABJICHUHU OLICHKH TaK)KE€ YUYHUTHIBAETCA YCIEBAEMOCTh CTYJEHTA B TCUCHUE CEMECTpPA: aKTUB-
HOCTb Ha JIEKIIMOHHBIX ¥ MPAKTUYECKHUX 3aHIATHUSIX, KAU€CTBO BBIMTOJIHAEMBIX B TEUEHHUE CEMECTpa
JOMAITHUX MPAKTHYECKUX 3a/IaHU, OTBETHI Ha KOJUIOKBHYMAaX, OLIEHKH 32 KOHTPOJIbHBIE PabOThI,
Ka4yeCTBO MOATrOTOBJIEHHBIX JOKIAJ0B 10 TeMaM, IIPeAHA3HAYEHHBIM ISl CAMOCTOSITENBHOIO U3Y-
yeHus (B TpeTbeM cemecTpe). Kpurepun orieHOK OTBETOB Ha DK3aMEHE MPUBEACHHI B IyHKTE 4.4.

B ocBoenun JUCHUITIINHBI «Anr e6pa» HHBAJILJJAMHU W JIMOAMU C OTI'paHUYCHHBIMU
BO3MOXHOCTAMU 3J0pPOBbEA OoNpIIOE 3HAYEHHE HMEET HHIUBUOYAJIbHAsA yqe6Ha$[ pa60Ta
(KOHchlLTaL[I/II/I) — JOIIOJIHUTCIIBHOC PA3bACHCHUC y‘-IC6H01"O MaTcpHrajia.



WnnuBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIONUM MHIMBUyaTU3allid O0Oy4EHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy TpernojaBaTesieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

1. MaTepI/IaJI])HO-TeXHI/I‘IGCKOC odecneyeHue 1o AUCHHUIIJINHE
ITo BceMm BUaamM yqe6H0171 JACATCIIbHOCTH B paMKax AWCHUIIMHBI UCITOJB3YIOTCA ayauTO-

puu, KaOMHETHI U J'Ia60paT0pI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIM3UPOBAHHBIM U na60pa-

TOPHBIM 000PYJOBaHHEM.

HaumeHoBaHue crieriuaabHBIX ITOMEIIE-
HUN

OCHAaIIEHHOCTD CITEIUAJILHBIX T0-
MeEIeHUMN

Hepequb JIMIOCH3HUOHHOI'O
MpOorpaMMHOTO obecreueHus

YueOHbIC ayAUTOPHH JUIS TPOBEACHUS
3aHATHH JekuuoHHoro tumna (aya.302H,
ayn.303H, ayn.308H, ayn.505A,
ayn.507A)

Meobernb: yueOHas MeOeb.
TeXHUYECKHE CPEICTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
CpenctBa 00yueHHS:

JIOCKa, MapKephl U Mell.

Microsoft Office;

IIporpammsl U1 JeMOHCTpa-
IIUU U CO3JaHUs npe3eHTau1/H71
(«Microsoft Power Point»)

VYueOHble aymIUTOpUM ISl MPOBEICHUS
IPYIIOBBIX M HHIMBUAYAJIbHBIX KOH-
cynpTanuii (kaburer 314H).

Meobenp: yuebnas mebenb
CpenctBa o0y4eHHs:
JIOCKa, MapKepbl U Mell.

VYueOHbIE ayIUTOPUM IJIsI TPOBEICHUS
TEKYyIIEro KOHTPOJIS U NPOMEXYTOYHOH

arrecrammu  (ayn.302H, ayn.303H,
ayn.308H, ayn.505A, ayn.507A)

Meobenp: yuebHas mebenb
TexHUYeCKUe CpelcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP.
CpenctBa o0y4eHHs:

J0CKa, MapKepbl U Mell.

Microsoft Office;

IIporpammsl U1 1leMOHCTpa-
LMK U CO3JIaHusl Mpe3eHTALMM
(«Microsoft Power Pointy)

Y4eOHbIe ayIUTOPUU AJISI IPOBE-
JeHus J1abOopaTOpHBIX 3aHATUI
(ayn.310H, ayn.312H, ayn.314H)

MebGenb: yueOHas MeOenb
CpencrBa o0y4eHust:
JI0CKa, MapKephl 1 MeJl.

J1J1s1 caMOCTOSATENBHOM pabOThI 00YYAIOIIMXCS TPEYCMOTPEHBI TOMEIICHUS, YKOMIUIEKTO-
BAaHHBIC CHeHHaHHSHpOBaHHOﬁ Me6€J'II>I-O, OCHAIICHHBIC KOMHI)I-OTepHOI\/'I TEXHUKOU C BO3MOXKHO-
CTBIO TMOAKIIIOUCHHS K ceTH «HTepHeT» U 00ecreYeHrneM JI0CTyIa B AJIEKTPOHHYIO HH(popMaIu-
OHHO-00pa30BaTEIBHYIO CPETy YHUBEPCHUTETA.

HanmeHnoBaHne TOMEIEHHUH AT caMo-
CTOSITEIEHON paboThl 00yUJarOIINXCSI

OcCHaIEeHHOCTh TOMEIIEHUH 115
CaMOCTOSTENTFHON paboTHI 00yJaro-

[lepeueHb AMIIEH3MOHHOTO
MPOTPaAMMHOTO 00eCTICUCHHS

LIUXCSE
[MomereHne a1 caMOCTOATENBHOI pa- | Mebesb: yueOHas MeOeb
0oTel OOywarommxcst (YMTaNbHBIA 3an | KOMIUIEKT — cnenuanu3supoBaHHOM
Hayunoit OnbImoTeKn) Me0OemH: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHnue: KOMIBIOTEPHAsI

TEXHUKA C OAKIIOYCHHEM K HH(OP-
MaI[HOHHO-KOMMYHHKAIIMOHHOM
cetn «MHTepHET» W JOCTYIIOM B
3JIEKTPOHHYIO HHGOPMAIIMOHHO-00-
pa3oBaTelbHYl0 cpexy o0Opa3oBa-
TEJIFHOW  OpraHW3anuy, BeO-Ka-
Mepbl, KOMMYHHKAaIIHOHHOE 000py-
JI0BaHKe, 00CCIeUNBAIOIIEe AOCTYII
K CeTH HMHTEepHEeT (TMPOBOIHOE CO-
eIMHeHHEe U OECIPOBOAHOE COCIU-
HeHue 1o TexHosorun Wi-Fi)

HOMCIIIeHI/Iﬂ JUIsA CaMOCTOSTEIIbHOMI pa-

(ayn.309H,

60THI oOygarommxcs

ayn.320H)

Meb6enb: yueOHas MeOenb
Kommnexkt  crnenmann3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAs
TeXHHKa C NOAKIIIoUeHHEM K nHpop-
MalMOHHO-KOMMYHHKAI[HOHHOM
cetu «VHTEpHET» M JOCTYIIOM B
AIEKTPOHHYIO HH(OPMAIIMOHHO-00-




pasoBarenbHy0 cpeay obpasosa-
TEJBHOM  OpraHMsamnuu, Beb-Ka-
MEpPBI, KOMMYHHKaI[MOHHOE 000py-
JloBaHue, 00eCIeYHBAIOIIEEe TOCTYII
K CeTH MHTepHET (TMPOBOIHOE CO-
eIMHEeHHe U OECIPOBOIHOE COEMIH-
Henue o Texuonorun Wi-Fi)




PELIEH3USI
Ha pabouyro nporpammy auciiuimisl AJITEBPA 110 HanpasieHHIo MOATOTOBKH
44.03.05 TIEJJAI'OI'MYECKOE OBPA30OBAHUE 110 nipoduitio moarotroBku MA -
TEMATHUKA 1 MTHOOPMATHKA, noaroToBieHHYIO JTOIEHTOM Kadeaphbl (yHK-
IMOHAILHOTO aHanu3a 1 anrebpsl Kyo 'Y xangumatoMm ¢usnko-mareMaTH4ecKux
Hayx TurosoiM I.H.

Pabouas nmporpamMma COAEPIKHT: LeJIM U 381491 OCBOEHMS JUCIUILIMHDI; Me-
cro pucnuiuiiel B crpykrype OOIT BO; TpeGoBanus k pe3ysibraraMm 0CBOSHHUS CO-
ACpHKaHUsL IACHHUIIMHBL, CTPYKTYPY M COAEPIKAHUE TUCUUILIMHBI; 00pa3oBaTelib-
HbIE TEXHOJIOTHH; OLEHOYHLIE CPEACTBA JUISl TEKYILEro KOHTPOJS yCIEBAEMOCTH,
IIPOMEXKYTOUHOM: aTTECTALUY 110 UTOTaM OCBOCHUS U yueOHO-METOIuIEcKoe obec-
NIEYCHUE CAMOCTOSTENILHOM paboThI CTY IEHTOB; y4eOHO-METOANYECKOE U HH(pOpPMa-
LMOHHOE o0ecreveHre JUMCUUIUIMHBL, MaTepualibHO-TEXHUUECKOE o0ecredeHme
aucuuninabl. Haspanue u conepkanue PITJ] cooTBEeTCTBYIOT yyeOHOMY IUIaHY 10
HanpaplIeHUIO NOAroToBKU Ilenaroruyeckoe obpazoBanue (kBamuduianus (cre-
nenb) «bakanaspy), a Taioke @I'OC BO 1o ykazaHHOMY HATPaBIIEHHIO HOATOTOBKH.

Kypc «Anre6pa» nexuT B OCHOBE BBICIIEI0 MATEMATHUECKOTO 0Opa30BaHMS
CTYJICHTOB yKa3aHHOT'O HAIIPABJICHUsI [TOJATOTOBKU U MPOJIOIKAET POUICHHBIN UMU
B MIEPBOM cemecTpe Kype «Jlnneidnoi anre6per». [109TOMy yCHEUTHOCTh M3yUeHMSI
JUCLHUIUTHBI 00€CIIeUMBACTCS 3HAHUAMH, [OJIyYCHHBIME HE TOJIBLKO B PAMKAX MPO-
I'PaMMBI 10 MaTeMaTUKe cpeHel 001eo0pa3oBaTelIbHOM, HO U 3HAHUAMH [0 JIU-
HeliHoi anrcOpe. Paciipenenenue BuIoB yueGHOM paGoThi ¢ YUYETOM UX TPY LOEMKO-
CTH 10 COACPIKATEIILHBIM pas/ie/iaM TO3BOJIAET COYETATh TEOPETUIECKOE U IPaKTH-
ueckoe 00y4eHHUE DIIEMEHTaM TEOPUH MHOTOUICHOB, TEOPUM AlreOpandyeckux CH-
crem (rpyn, KoJell, BEKTOPHBIX TPOCTPAHCTB) W TEOPUH JIMHEHHBIX ONepaToOpoB.
Ilpu ocsoennn aucuuuMubl «Anrebpa» BoipabaThiBacTCs obLIEMAaTEMaTHUECKAs
KyJIbTypa: yMEHHE JIOTHYECKH MLICJMUTD, TPOBOAUTHL JOKA3aTC/ILCTBA OCHOBHBIX
YTBEPIKACHHUH, yCTaHABIMBATL JJOTHUYECKUE CBSI3M MEXK/LY IIOHSTHUIMU, IPUMEHSThH
NOJyYCHHDIC 3HAHUS JIJIsl peLleHUsl anreOpandeckux 3ajau | 3a)1a4, CBSI3aHHbIX ¢
MPUJIOKEHUAMU airedpandyeckux MeToJ1oB. COBpEMEHHBIE JIOCTIKEHHMS B 00JaCTH
KOMIILFOTEPHBIX TEXHOJIOTUH YIIOMMHAIOTCS B TPeTheM pasjene pabouei mpo-
I'PAMMBI B CBSI3U ¢ BO3MOYKHOCTBIO ITPOBEJACHHUS MTPAKTHUSCKUX 3aHITUH 110 HEKOTO-
PBIM TEMaM C MCIOJIb30BAHUCM MYJIBTUMEANAHBIX TEXHOIOTHIA,

Cunraio, 4To paboyas NporpaMMa COOTBETCTBYET FOCYIapPCTBEHHBIM TPeGo-
BaHUAM K MHHUMYMY COJICP)KAHWS M YPOBHIO IIOJTOTOBKH BBITYCKHHKOB [0
Hanpasienuio 44.03.05 «lleparornueckoe 00pasoBaHue» MO MPOGUILIO MOATOTOBKH
«Maremaruka n Mndopmarniay, T
BEIEHUH, @;‘“ai’i:?@fff oot
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