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1. ]_le.]'ll/l H 3aJa4YH1 OCBOCHMA JUCHUIIJIMHBI.

1.1 leap AMCHUIIMHBI
Kypc «Anrebpa» cTaBUT CBOEH 11€1bI0 03HAKOMHUTH CTYJAEHTOB 1-r0 U 2-T0 KypcoB (a-

KyJIbTETa MATEMAaTHKA W KOMIIBIOTEPHBIX HaykK (1o HampasieHuto 44.03.05) B TeueHHH BTO-
POTO U TPETHETO CEMECTPOB CO CIICAYIOIIMMU OCHOBHBIMH MOHSATHSAMH alreOpbl:  TpyIna,
KOJIBLIO, TI0JIe, ayire0pa, KOMIUIEKCHOE YHCIIO0, MHOTOWJICH, EBKJIMIOBO M YHUTAPHOE MPOCTPAH-
CTBa, KBajpaTU4Has (opma, oToOpakeHue, moaArpynmna, (Gakrop-rpymnmna, JHHEHHOE oToOpaxke-
HUE BEKTOPHBIX MIPOCTPAHCTB, COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
orepaTopa, CONpsKEHHOE 0TOOpakeHUe, HOPMaIbHBIA OIMEpaTop, YHUTAPHBINA (OPTOrOHAIIb-
HBII) U PPMHUTOB (CHMMETPUUYECKHI) ONIEPATOPHI.

1.2. 3agauy JUCHUILINHEI

Hoctuxenne 1enu oOydeHUss 00ECIeUrMBACTCs PEUICHUEM CIICIYIOIINX 3a1a4:

- OBJIaJICHUE OCHOBHBIMU MOHATUSIMH U (hakTaMu B 00bEME MpesiaraeMoro Kypea «Anreo-
pa»;

- (hopmupoBaHUe y CTYACHTOB 3HAHUIl, yMEHHI (yMEeHHE Ki1acCu(ULIMPOBAThH anredpande-
CKHE CHCTEMBI C WUTIOCTPALIMEH Ha MpUMepax IPyIII, KOJIell, MoJiei, anredp, BEKTOPHBIX MPO-
CTPAHCTB CO CKAJSIPHBIM ITPOM3BEICHUEM) U HABBIKOB JIOCTATOYHO CBOOOIHOTO OIEPHUPOBAHUS
YKa3aHHBIMH TOHITHSIMU;

- OBJIQJICHUE HaBBIKAMHM aJIreOpandecKoro Mmoaxo/1a K peiieHH0 HEKOTOPhIX 3adad (Hampu-
Mep, HaXO0XXJICHHE OPTOTrOHAIILHOTO MPe0Opa30BaHMS, MPUBOIAIIETO KBAAPATUIHYIO (POPMY K
KaHOHUYECKOMY BH]IY, B pa3felne 8 U T.11.).

1.3 MecTo AUCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl
JucuuruinHa «Anredpa» OTHOCUTCS K 0043aTebHBIM JUCLUIUIMHAM BapUaTUBHOM 4acTu

brnoka 1 yuebHoro niana, sBistonerocs ctpykTypHsiM aiaemenToM OOIT BO. 3nanus, noiny-
YeHHbIE B Kypce «Anre0pay, UCIONb3YIOTCS B KypcaX FreOMETPUH, MaTeEMaTHUYECKOTI0 aHaIN3a,
mudepeHIMATBHBIX YpaBHEHU, TeOpuU QYHKIUM 1eHCTBUTENBHON U KOMIUIEKCHOW NEpEMEH-
HOM, TUCKPETHON MaTeMaTUKU, MaTEMaTUYECKOM JIOTUKU U TEOPHH aJTOPUTMOB, YHCIEHHBIX
METOJI0B, a0CTPAaKTHOM M KOMITbIOTEPHOM anreOps! u p. CiymaTenu A0KHBI BIaJETh HE TOJb-
KO MaTeMaTUYECKUMU 3HAHUSAMHU B paMKaX IIPOrpaMMBbl CPEIHEN HIKOJIbI, HO U 3HAHUSAMH, TOJTY-
YEHHBIMU B IIEPBOM CEMECTPE B paMKax MMPOrpaMMbl AUCHUILTUHBL «JInHeiHas anrebpay.

1.4 Mepeuens naHUPyEMBIX Pe3yJabTATOB 00y4eHHs MO AHCHUILIMHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJIbHOM IPOrPAMMBI

[Ipn ocBoeHMU TUCHUIUIMHBI «Anredpa» BbIpabaThIBaeTcs obleMaTeMaTH4ecKasl Kylb-
Typa: YMEHHUE JIOTUYECKH MBICIUTH, IPOBOAUTD J10KA3aTEIbCTBA OCHOBHBIX YTBEP)KIEHUH, ycTa-
HaBJIMBATh JIOTMUECKUE CBSI3U MEXKIY MOHSTUSIMU, IPUMEHATH MOJyYEHHbIE 3HAHUS Ul pellle-
HUS anreOpanyeckux 3a/ad M 3ajiady, CBA3aHHBIX C MPUIOKCHUSIMHU aNreOpanveckux METOOB.
[Toryuaemble 3HaHMS JIeKAT B OCHOBE MaTeMaTUYECKOro 00pa30BaHUsA U HEOOXOIUMBI ISl MO-
HUMAaHUS U OCBOCHMSI BCEX KypCOB MaTeMAaTHKH, KOMIIBIOTEPHBIX HAYK U UX MPHIIOKEHHH.

[Ipomecc W3ydeHUsT NUCIUIUIMHBI HAIpaBJieH Ha (DOPMHPOBAHHE CIIETYIOIIHX KOMIIE-
tenmuii: OK-3, OK-6, I[1IK-5

Ne | Unnekc Conepxanue B pesynbpTaTe nzydeHus: yaeOHOW TUCIMIUIMHBI 00 yJaroIu-
0. | KoMmIe- KOMIIETEHIINH ecst TOJKHBI

1. | TCHOUH (v e€ vacTh) 3HATh yMeTh BJIa/IETh

1. OK-3 | crtocOOHOCTh MC- | OCHOBHBIE TOHSA- | KIACCU(PUIMPO- | anredpandeckum




COIMATH3aLUH U
npodeccuoHab-
HOT'O CaMooIIpe-

neneHust ooyda-

FOIIUXCS

BaTh >KM3HCHHBIC
NPOIECChl,  YTO
JIOJDKHO MOTHUBH-
poBaTh OOyuaro-
IIUXCS  CITyIIaTe-
neil mpu BbIOOpE
cBOoeil  Oymymieit
npodeccuun

JUPOBaHUS B
peaNbHBIX KU3-
HEHHBIX CHUTYa-
LHSX, C LIENBIO
BO3paCTaHUs
HWHTEpeca y
oOydJaronmxcs
K KOJUUIEKTHUB-
HOH HCclenoBa-
TeNbCKOM pabo-
T

Ne | Unnekc Coneprxanue B pe3ynbraTe u3yueHus: yaeOHON AUCUUIUIMHBI 00yYaroIu-
. | KoMmie- KOMITETCHITHH €Csl IOJDKHBI
M. | TEHIUH (vnu e€ yacTH) 3HATh yMeTh BJIa/IeTh
I0JIb30BATh €CTe- | THS ITUCHUIUIMHEL, | BaTh anreOpau- | SI36IKOM U anredpau-
CTBCHHOHAY4Hble | POIb M 3HAYU- | YECKHE CHCTE- | YCCKUMH METOAaMH
1 MaTeMaTHde- MOCTh  aireOphl | MBI, peliaTh 3a- | C IEJIbI0 OPHUEHTHU-
cKue 3namms i | V1 TIPENONaBa- | NAHHA M3 COOT- | POBAHMA B COBPE-
HUS MaTEMATHUKH | BETCTBYIOIIUX | MEHHBIX UCTOYHUKAX
OPUCHTUPOBAHMA | o Gha30BaTenb- | pasgenoB  IHC- | MATEMATHYECKOH U
B COBPCMCHHOM HBIX YUYPEXKICHH- | IUIUIMHBI, a | eCTeCTBEHHOHAYY-
UH(pOPMaLUOH- X U 11 OPUEH- | TAK)KE€ BOCHPU- | HOM JIUTEPATYPHI.
HOM TIPOCTpaH- TUPOBaHHUS B CO- | HUMaTh, 0000-
CTBe. BPEMEHHOM WH- | IIaTh U aHaJH-
GbopMalMOHHOM | 3UpPOBaTh  WH-
MIPOCTPAHCTBE; ¢dhopmarnuio;
2. OK-6 | crmocoGHOCTB K OCHOBHBIE TIOHS- | UCTIOJB30BATh HaBBIKAMH CaAMOOP-
CaMOOpraHu3a- A 1M yTBEPXKAC- | UCTOUHUKU UH- | TAHU3AIUH U CaMO-
My ¥ camoobpa- | HW - AUCLIHIUIA- | gyopvanum ¢ 00pa3oBaHus B IIPO-
30BaHUIO. HBL, TLYTH TIOMCKA | 010 camo- 1ecce 00yJeHUsI, B
uHpopManuu s
MpeCTABeHHS CTOATEIILHOTO XO/J1€ BBIMIOTHEHHUS )
Gomee Honuoii | TPOJOIKEHU | JOMAIIHUX 3aJJaHu,
KapTUHBI O CTPO- | MCCIENOBaHUH | & TAKXKE IPH IIOAr0-
C€HUU U COHEP)KA- | [0 TEMATUKE TOBKE K KOHTPOJIb-
HUM  KypCa l- | qyuCcrUIUINHEL HBIM paboTam, pe-
redpsr; (depaTHBHBIM TOKIIA-
JaM | DK3aMCHaM.
3. [IK-5 | CnocobHOCTE MOHATUSL JIUCLH- | OOBSCHATH CO- | HaBBIKAMU TEJaro-
OCYLLECTBIATH IUIAHBL, HO3BO- | nepkaHue u TMYECKUA TPAMOTHO
nenarorudeckoe | JPHOMMC MAaTeMa- | 1oy anrebpan- | JOHOCHTB 0 CIYy-
COIIPOBOXICHHE TWACCKHM — OTMCHI™ | o0 voro Moste- | mateseit MOCTpOe-

HUS areOpandecKux
MOJEJel, OIUCHIBa-
FOIMX IPOLIECCHI U3
pa3HbIX 00NacTel.

2 CTpyKTYpa M coiepKaHHe JHCHHILIHHBI




2.1 Pacnipeesienrie TPYA0€MKOCTH IMCHUILIMHBI 110 BUJAaM padoT

OO0mmas TpyA0€MKOCTh JUCITUIUIMHBI COCTABIISIET 7 3a4€THBIX enuHuIl (252 yaca, U3 HUX
KOHTaKTHBIX 4YacoB 94,6. neknuoHHbIX 34 yaca, jmabopaTopubix 52 yaca, KCP 8 wacoB u UKP

0,6 gacoB; CPC 86 uacos; 71,4 yaca 3K3aMeHBbI), UX pacIpeesieHHe 10 BUiaM padboT mpe-

CTaBJIEHO B Ta0JIHIIE.

Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (gacer)
2 3

KonTakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCEro): 86 32 | 54
3aHATUA JEKIIMOHHOIO TUIIA 34 16 18 - -
JlabopatopHbIe 3aHATHS 52 16 36 - -
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHApBI, IIPaKTUYe-
CKHE 3aHATHSA) ) ) ) ) )
HNuas koHTaKkTHAsi padora:
KonTpons camocrositensHoi padoTsl (KCP) 8 4 4
[Tpomesxyrounas arrecrauus (MKP) 0,6 0,3 | 0,3
CamocTosiTeIbHAsi paboTa, B TOM YnciIe:
Kypcosasa paboma - - - - -
Ilpopabomka yuebHo2o (meopemuueckozo) mamepuana 26 12 14 - -
Bvinonnenue oomawinux 3a0anui 40 16 24 - -
Pegepamusnuiii doknao 4 - 4 - -
[ToarotroBka K TeKyIeMmy KOHTPOJIIO 16 8 8 - -
KonTpouis:
[ToaroroBka k ’K3amMeHy 71,4 35,7 | 35,7
OO0mas Tpy10eMKOCTh yac. 252 108 | 144 - -

B TOM 4HC/Ie KOHTAKTHAs | o 46 | 363 583

padora

3a4. efl 7 3 4

2.2 CTpyKTYpa AUCUMILIHHDI

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3/ienaM JUCIHUILINHBI.

Pa3nensl AuCUMIITUHBL, U3ydaeMble B 2-3 ceMecTpax (ouras ¢hopma)

KonuuectBo yacos

AynuropHas Breayzu-
Ne HanmeHoOBaHUe pas/Iesos (Tem) TOpHAas
Bcero pabora pabota
J | 113 | JIP | CPC
1 2 3 4 5 6 7




1 AnrebpanuecKue CUCTEMBI. 16 4 i 4 8

o MHOrouneHsI. 18 | 4 i 4 10

3 EBKIMIIOBBI ¥ YHUTApHBIE TPOCTPAHCTBA 18 | 4 i 4 10

4 KBanparuunsie hopmbl 16 4 i 4 8
Hmozo no oucyuniumne 60 6mopom cemecmpe : 16 ) 16 36

5 DJIeMEHTBI TEOPHUHU TPYIII. 22 5 i 8 12

6 JluHeliHbIe 0TOOPaKEHUST BEKTOPHBIX MTPOCTPAHCTB 26 | 4 i 8 14
JluHeliHbIe ONIepaTOPBl eBKIMIOBBIX U YHUTAPHBIX

7 |mpocTpancTs. 24 | 2 - 10 16
HekoTopbie mpUMEHEHHS TEOPHH JIMHEHHBIX 0TOOpa-

8 xeuuii (orepaTopos). 20 2 - 10 8
Hmozo no oucuyuniune 6 mpemovem cemecmpe : 18 - 36 50
Hmozo no oucuyunnune: 34 - 52 86

[Tpumevanue: JI — nexun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHbie 3aHs-
tusi, CPC — camocrosiTenbHas paboTa CTyAeHTa

2.3 Conepsxanue pasie/ioB JACHUILIHHbBI

2.3.1 3aHATHA JeKIHOHHOI0 THIIA

Ne | HammenoBanme Copepxanue pasnena ®opma TeKy-
n/n paszeJia 1ero KOHTPOJIst

1 | Anrebpaunueckue | [ToHaTus o rpynnouax, nojyrpymnmnax, MOHOuAax | YCTHBIN onpoc,
CUCTEMBI. U TPYIIax ¢ MPUBEACHUEM YUCIIOBBIX, IOJCTAHO- | KOJJIOKBUYM.
BOYHBIX U MaTpUYHBIX puMepoB. Konblia, ux BU-
Jbl (TI0J1€), YMCIIOBBIE U MAaTPUUYHbBIE TIPUMEPBHI.
Konb110 K1acCOB BBIUETOB, KPUTEPHIL, KOT/1a OHO
ABJIAETCS T0JeM. BEKTOpHBIE TPOCTPAHCTBA U AJl-
reOpbl HaJ MPOU3BOJIGHBIMU TIOJIIMU, T'€OMETPH-
4yecKue M MaTpuuHble npumepsl. [loctpoenue
0JIs1 KOMIUIEKCHBIX uncel. JlelicTBusS Haa KOM-
IUIEKCHBIMU YHCJIaMU B anreOpanyeckoil u Tpu-
roHometpuyeckoit popme. @opmyna Myaspa u
W3BJIICYEHHUE KOPHEM.

2 | MHOTOUJICHBI. Anrebpanyeckoe U QyHKIIMOHAIBHOE MOHATHUS VYeTHBbI onpoc,
MHoroujaeHa. Onepanuy HajJ MHOTOYJIEHAMH, KOJUIOKBHYM
KOJIBIIO (00J1aCTh LEIOCTHOCTH) MHOTOYJICHOB.

Cremnenu CYMMEI 1 TPOU3BEACHW S MHOT'OYJICHOB.




Teopema be3y, KpaTHOCTb KOPHSI MHOTO4JICHA.
Cxema ['opHepa u ee npumenenus. PanmonanbHbie
KOPHH MHOTOWIEHOB C I[EIBIMU KO3PPUITUCHTAMH.
JleneHre MHOTOUYJIEHOB € OCTaTKOM. JlennMMOoCTh
MHOTOYJICHOB, cBoiicTBa. [loHsTHE HanboMBIIETO
obmero nenutenss (HOJ[) u HammenbIiero ooie-
ro kpatHoro (HOK) MHorouneHoB. AITroputm
EBxmmaa naxoxaenaus HOJl MHOro4IeHOB.

OcHoBHast TeopeMa ajredpsl U ee SIKBUBAJICHT-
Hble popmynupoBku. opmyinbel Buera. UaTepmo-
nsuuoHHas Gopmyna Jlarpamxka. [lpousBogHas
MHOTO4ICHA, aJITOPUTM OT/IEJICHUS KPATHBIX KOP-
HEW.

EBxnnnoBe! u
YHUTAPHBIE MPO-
CTpaHCTBA.

[TonsiTHe CKaIIPHOTO MPOU3BEIECHUS BEKTOPOB.
EBKIINI0BO M YHUTapHOE IPOCTPAHCTBA, IIPO-
creimme cBoiictBa. Hepasencrso Komm-
bynskosckoro (I1IBapua). Ilonsrue o nnuHe Bek-
TOpa U 00 yriie MEeXKAy BEKTOPaMU B €BKJIMJIOBBIX
Y YHUTaApHBIX NpocTpaHcTBax. OpToroHaibHas
cucrtema BekTopos. [Ipouecc oproronanuzanun
I'pamma-IlImuara cucremsl BekropoB. OpToOHOp-
MHUPOBAHHBIN 0a3uC, NIEUCTBUS HAJ BEKTOPaMU B
KoopAuHaTHON opme. OpTOroHaIbHOE OTOIHE-
HUE K NOoAIpocTpaHcTBY. OpTOoroHaiabHasi MpOeK-
1IMsl ¥ OPTOTOHAJIbHAs COCTABIISAIOIIAs BEKTOpA Ha
MOJNPOCTPAHCTBO, AITOPUTM UX HaXO0XKJICHUSI.

YeTHBII onpoc,
KOJUIOKBUYM.

KBagparnunsie
(bopMBI.

[TonsiTue o kBampaTuyHOU (popme, Kak 00 OJHO-
POJTHOM MHOTOYJIEHE BTOPOM CTENEHU OT MHOTHUX
nepeMeHHbIX. MaTpuia KBaJipaTUYHON GOpPMBI U
ee M3MEHEeHHE INpH JMHEHHOM IpeoOpa3oBaHUU
nepeMeHHbIX. KaHOHMUYeCKnii M HOPMaJIbHBIN
BU/IbI KOMIUJIEKCHOW U BEIIECTBEHHOM KBaJpaTnuy-
HBIX ()OpM. AJITOPUTM NPUBEICHUS KBAaPAaTUIHON
(bOopMBI K KAHOHUYECKOMY, a 3aTEM U K HOpMaJib-
HOMY BuAy MetoqoMm Jlarpanmxka. dopmynupoBka
3aKOHAa MHEPLUU BELIECTBEHHBIX KBaJpPaTUUYHBIX
dopM ¢ wuTIOCTpanMell Ha NpUMepax HaxOoxje-
HUS MHJIEKCOB MHEPLUU U CUTHATYpbl HEKOTOPBIX
(opM. DKBUBAJIEHTHOCTb KBaJPATUUHBIX (OPM.

[TonsTHE O pacnagarOIIUXCs KBaAPATUYHBIX
dbopMax, KpuUTepuu pachafcHHsl BEUIECTBEHHON
U KoMIUTeKCHOH ¢opM. [loHATHE O MONOKUTETHHO
Y OTPULIATENILHO OIpPEACIICHHBIX BEIIECTBEHHBIX

YeTHBI onpoc,
KOJJIOKBUYM




KBaJpaTHYHBIX opmax, kpurepuii CuibBecTpa.

OJIEMEHTEI TEO-
pHUU TPYyIIL.

OTtoOpakeHus MHOKECTB, UX BUJIbI U IIPUMEPBHI.
YMHOKEHUE (KOMITO3HIINS) 0TOOpaKEHHIA, aCCO-
UATUBHOCTh. CHMMETPHYECKUI MOHOU]] MPE00-
pa3zoBaHuii MHOKecTBa. CHMMeTpHUuecKas rpymna
[10JICTAHOBOK MHOXkecTBa. Tabnuna Kanu s
rpynmnsl. [loarpynna, Kputepuid moaArpymnmnbl. 3Ha-
KOIlEpEMEHHas IrpyIa MoACTaHOBOK. [lukianye-
CKHe€ IPYIIBI U UX NOArpynnbl. CMEXHBIE KIIACChI
rpynmnsl o noarpynmne. Pa3buenue rpynmel Ha
CMEXHBIE KJIacChl MO MoJArpymmne, reopema Jla-
rpamxa. HopmanbeHast moarpymnmna, mpuMepsl.
daxkroprpymnma, IpuMepHI.

I'omomopdusme rpymi, ux Buabl. OCHOBHAs
Teopema o romomopdusmax rpymi. IIpeacrasie-
HUE KOHEYHOM IpyIMIbl I0JICTAHOBKAMH.

YcrHbIi onpoc,
KOJUIOKBUYM,
KOHTPOJINPOBAHUE
MOJATOTOBKH J0-
KJIaJa.

JInnennepIe
OTOOpaXKCHUS
BEKTOPHBIX MPO-
CTPaHCTB.

[TonsiTe o NMUHEHHBIX OTOOpaKEHUX (OmepaTo-
pax) BEKTOPHBIX IIPOCTPAHCTB, IPOCTEMIINE CBOM-
CTBa JUHEHHBIX 0TOOpaxeHui. OOpa3 u sapo -
HEHHOro omneparopa, paHr U Ae(eKT (cymma paHra
u nedexra). Marpuna JIMHEHHOTO oneparopa B
3ajaHHOM Oa3uce. M3MeHeHHne MaTpHUIIbl JINHEH-
HOTro 0TOOpakeHus (oreparopa) Ipu nepexone K
Opyrum 6aszucam. Onepanuy Hajl TUHEHHBIMU
oneparopamu. [lonHas nuHEHAas rpyIna onepa-
TopoB. Anrebpa omepatopoB. M3omopdusm an-
reOpel onepaTopoB anredpe KBaJpaTHBIX MaTpULL.
XapaKkTepUCTUYECKUIT MHOTIOYJIEH KBaJIpaTHON
MaTpHlIlbl (JIMHEHHOTO oneparopa). PopMyInpoB-
ka Teopemsl 'amunpToHa — Kaun, ee npumeHeHue
K HaXOXXJIeHUto oOpaTHoi MaTpuiibl. CoOOCTBEH-
HbI€ 3HAUE€HUS U COOCTBEHHbIE BEKTOPHI TMHEHHO-
ro orneparTopa, ajiroOpUTM HMX HaXOXKJIEHHUS IO
€ro MaTpuile B HEKOTOPOM 0Oa3uce MpOCTPAHCTBA.
[TonsiTHe 0 XOpAAHOBOM HOPMAJIBHOU (popme
(PKH®) matpuisl onepatopa, allrOpUTM €€
HaXOXKJCHUS JJIs pa3MepHOCTel He Oojiee Tpex.

MuHuMaNbHBI MHOTOWIEH MaTpuibl (JIu-
HEWHOTO OoTmeparopa). AJTOPUTM HAXOXKIECHUS
’KH® matpuiipl Npou3BOJIBHOIO JIMHEHHOTO OIIe-
paTopa, ACUCTBYIOLIETO B IPOCTPAHCTBE HAJ I10-
nem C. AIropuT™ HaxoKACHUs JUIsl OIlEpaTopa
YKOp/IaHOBa 0a3Kca ¢ UCIOIb30BAaHHEM KOPHEBBIX

VYeTHBII onpoc,
KOJUIOKBUYM,
KOHTPOJINPOBaHUE
HOJATOTOBKH J0-
KJIa/1a.




MOJAIIPOCTPAHCTB.

JInmHeitHpIe ome-
paTopbl €BKIIH-
JTIOBBIX U YHU-
TapHBIX MPO-
CTPAHCTB.

CornpsbKkeHHOE 0TOOpakeHHe (0TIepaTop), PKBUBA-
JICHTHBIE orpezaesieHus. MaTpuiia ConpssKeHHOTo
oreparopa B OpTOHOpMHUPOBaHHOM Oa3uce. CBOii-
CTBa CONPsLKEHMS oneparopos. HopmanbHbii one-
paTop, CBOMCTBAa M IPUMEpBI. YHUTAPHBIN Olle-
paTop YHUTApHOIO MPOCTPAHCTBA, SKBUBAJICHTHBIE
omnpeneneHus u ceorcTa. OpTOroHanbHbIN one-
paTop €BKJIMI0BA IPOCTPAHCTBA, CBOUCTBA. DPMHU-
TOB OIEPATOP YHUTAPHOTO IPOCTPAHCTBA, YKBUBA-
JICHTHBIE OIpeesieHus U cBoiicTBa. CUMMETpH-
4eOCKUI OmepaTop €BKIUA0BA IPOCTPAHCTBA,
CBOMCTBA.

Omnepatopsl Buga A A* u A*A ( A — nuHeit-
HOE 0TOOpaKEHHE), UX CBOMCTBA. AJITOPUTM TIO-
CTPOEHUS CUHTYJISIPHBIX 0a3UCOB Il TMHEHHBIX
O0TOOpaXEHUM YHUTAPHBIX (€BKJIHMI0BBIX) IIPO-
ctpaHcTB. [lomsipHoe pasnioskeHre MaTpUIb JIH-
HEIHOro onepaTopa yHUTapHOro (€BKJIMJI0BA)
IPOCTPAHCTB.

YcrHbIi onpoc,
KOJUIOKBUYM,
KOHTPOJINPOBAHUE
MOJATOTOBKH J0-
KJazaa..

Hexkortopsie
MIPUMEHEHUS
TEOPHH JINHEH-
HBIX 0TOOpaxe-
Hull (oneparo-
pOB).

ANTOPUTM NTPUBEACHUS BEIIECTBEHHON
KBaJIpaTUYHOM (POPMBI K KAHOHUYECKOMY BUJTY C
MOMOIIBIO OPTOTOHAJILHOTO TPeoOpa30BaHus 1e-
pemenHsbIX. [Ipencrasnenue adppuHHOrO Npeodpa-
30BaHMsI TOYEYHOTO EBKJIMIOBA MPOCTPAHCTBA B
BUJIC KOMITO3WIIMH IBIDKEHUS W CXKATUU BJIOJb
B3aMMHO TIEPIIEHANKYISIPHBIX HaIpPaBICHUH.

HecoBMecTHBIE CHCTEMBI JIMHEWHBIX YpaBHE-
HUMN, QYHKIIMOHAT HEBSA3KHU, TICEBIOPEIICHUE U
HOPMAaJIbHOE TICEBAOPEIICHUE. AJNTOpUTM
HAaXO0XJEHUS HOPMAJIBHOTO MCEBAOPEIICHUS
HECOBMECTHOW CUCTEMBI JIMHEHHBIX YPAaBHEHUMU,
npuMepsbl. [locTpoeHrne MHTEPHOIALIMOHHOTO
MHorouwieHa Jlarpanxka — CunbBectpa ams
(GYHKIINH, ONIPEICTICHHON Ha CIIEKTPE MATPHUIIBI.
Haxoxnaenue ¢yHKIMI OT MaTpul, NpUMEPHI.

YcrTHbIi onpoc,
KOJUTOKBUYM,
KOHTPOJINPOBaHUE
MMOJATOTOBKH J0-
KJIaJa.

2.3.2 3aHATHA CEMMHAPCKOr0 THIIA

He npenycMoTpeHsl.

2.3.3 JlaGopaTopHble 3aHATHA




Ne | HammeHoBaHnme Coaeprxanue pasnena dopma
n/n pasaena TeKyLlero
KOHTPOJIs

1 | Anrebpanueckue | CpaBHEHUS IO HATYPAIbHOMY MOJYJIIO, IPUMEHEHUE [IpoBepka

CUCTEMBI. UX IPOCTEHIINX CBOUCTB. [[eCTBHS HaJl KOMILIEKC- JIOMAaIIHET0
HBIMH YHCIIAMH B anreOpanyeckoi ¥ TPUTOHOMETPH- 3aJ1aHus,
yeckoit popme. [Ipumenenne Gpopmyisl Myaspa u KOHTPOJIbHAs
dbopMyIibl U3BJICUEHUS KOPHEH U3 KOMIUIEKCHBIX YuCell. | paboTa.

2 | MHorouseHsI. Omnepaiuu Hajg MHOorowieHamu. Cxema ['opHepa u ee [IpoBepka
MIPUMEHEHHUS JUIs ONIPEUICHHS] KPaTHOCTU KOPHS MHO- | IOMAIIIHETO
rouieHa, sl paJIoKEHUsI MHOTOWIEHA 110 CTENEHSIM 3a/1aHusl,
OMHOMA U JIJISl OTHICKaHMSI pallMOHATIbHBIX KOpHEH KOHTpPOJIbHAS
MHOTOYJICHOB C IeTBIMU KO3 duimentamu. [lenenne pabora.
MHOTOYIECHOB C OCTaTKOM. AJiroput™M EBKinaa
Haxoxnaenus HOJl muorounenos. @opmyssl Buera.
WuTeprionsimuonHas popmyna Jlarpanka.

3 | EBKiMIOBEI 1 Brruncnenue JiMH BEKTOPOB U yIiioB Meny Bektopamu | [IpoBepka
YHUTApHBIE IIPO- | B €BKJIMIOBBIX U YHUTAPHBIX IIpocTpaHcTBax. [Ipouecc | qoMamiHero
CTpPaHCTBA. oproroHanusauuu ['pamma-IlIMunara cucteMbl BEKTO- 3aJJaHUs,

poB. HaxoxaeHne opToHOpMUPOBAaHHOTO 0a3uca MojA- | KOHTPOJIbHAS
POCTPaHCTBA €BKIIKI0BA pocTpaHcTBa R ", Haxoxae- | pabora.

HUE€ OPTOrOHAJIHOE JIOMOJIHEHUE K TOANPOCTPAHCTBY.

HaxoxneHne opToroHaJIbHOM MPOEKIUSA U OPTOTo-

HaJIbHOM COCTABJISIONIEH BEKTOpa HA TOAIPOCTPAH-

CTBO.

4 | KBagpaTuyHbie Haxosxienue MaTpuiibl KBapaTUIHON (POPMBI Tpr [TIpoBepka

(bopMBI. JUHEHHOM IpeoOpa3oBaHUU EPEMEHHBIX. AJITOPUTM | JIOMAIIIHETO
IPUBEIECHUS KBaIpaTUUHOU (POPMBI K KAHOHUYECKOMY, | 3a/1aHUA,
a 3aTeM U K HOpMaJlbHOMY BUIYy MeTojioM Jlarpanxa. KOHTpPOJIbHAs
OnpeneneHve MHJIEKCOB WHEPIMH U CUTHATYphI KBaj- | paboTa.
paTHUYHOM (OPMBI, IKBUBATIEHTHOCThH KBaIPAaTHUHBIX
dopm. Pacnanatomuecs: kBagparuunsie popmel. [Ipu-
MeHeHue kpurepusi CuiibBecTpa Ul BBIACHEHUS I10-
JIO’KUTENBHON WM OTPUIIATETIFHON ONPEIEIEHHOCTH
JENCTBUTENbHON KBaAPaTUYHON (OPMBI.

5 | DnemeHTsl TeO- | Boruncnenus B cummeTpudeckoM MoHouie mpeoOpa- | IIpoepka

pHH TPYIIIL. 30BaHUi U B CHMMETPHUYECKOM I'pyIINe MOJICTAHOBOK N- | JIOMAIIIHErO
it crenenu. [loctpoenune Tabmuipl Konu naHHoOM rpyn- | 3aaaHus,
bl 110/ICTaHOBOK. [loArpynmna, npuMeHeHne KpUTepUsl | KOHTPOJIbHAs
noarpynnsl. Haxoxxienne noarpymni HuKJINnYecKuX paborta,
IPYIII 33J]JaHHOTO NopsAaKa. Pa30ueHnst HeKOTOPhIX CIIyIlIaHHE

TpYHII Ha JICBBIC WJIA IPABBIC CMCXKHBIC KJIACCHI 11O




noarpynne. HaxoxaeHne HopMaabHBIX NOATPYIII HE- | IOKJIaja.
KOTOPBIX TPYII MOACTaHOBOK, IIOCTPOCHUE (PaKTOp-
TPYIIIL.

6 | Jluneiinbie HaxoxaeHne MaTpuIilbl THHEHHOTO 0TOOpaXkeHus B 3a- | [IpoBepka
0TOOpaKEHHS JAHHBIX 0a3ucax, U3MEHEHHUE ee NP Mepexoie K Ipy- | AOMAIIHETO
BEKTOPHBIX MPO- | ruM 6azucam. OmnpenencHue 0a3ucoB oOpasa u sjpa 3a/1aHus,
CTPAHCTB. JUHENHHoro oneparopa. Onepauuu HaJl IMHEHHBIMU KOHTpPOJIbHAS

orepaTopamMu, BBIYHCICHUE MAaTPUIIbl TUHEHHOrO ore- | pabora,
paTopa, IOJIy4eHHOTr'0 C IIOMOLIBIO ONEPALMI HajL ApYy- | CIIyLIaHUE
rumu oneparopamu. OTBICKAHHE XapaKTEPUCTUUYECKO- | JIOKJIAJa.
ro MHOro4IeHa KBaJpaTHON MaTpuusl. [Ipumenenue

teopembl ['amunbToHa — Konn K BeIYMCICHHIO 00paT-

HOM MaTpuilbl. Haxoxenrne coOCTBEHHBIX 3HAYCHHH U
cOOCTBEHHBIX BEKTOPOB JIMHEHHOTO orieparopa. Ajiro-

PUTM ONpeEICHUs BUIa KOPAAHOBOM HOPMaIbHOU

(bOopMBI MaTPHIIBI TMHEHHOTO OllepaTopa BEKTOPHOTO
MIPOCTPAHCTBA, UMEIOIIETO pa3MEepPHOCTh He Oolee

Tpex. BrluncieHne MUHUMAaIbHOIO MHOIOYIEHa Mart-

pulbl  (JTMHEHHOTO orepaTopa).

7 | Jluneiinble one- | HaxoxaeHune MaTpHIIbl COMPSHKEHHOTO OIepaTopa. [IpoBepka
paTopbl €BKIIH- Omnpenenenue BUIOB ONEPaTOpOB (HOPMANIbHBIN, YHU- | JIOMAIIIHETO
JIOBBIX U YHH- TapHbIH, OPTOrOHAJIbHBIN, 3PMUTOB, 3aJ1aHus,
TapHbBIX MPO- KOHTpPOJIbHAs
CTPAHCTB. pabora,

CIIlylIaHue
JOKJIaza.

8 | Hekoropsie OTtpaboTka aiaropuT™M NpHUBEIECHUS BELIECTBEH- IIpoBepka
IIPUMEHEHHUS HOMW KBaJJpaTHYHON (POPMBI K KAHOHUYECKOMY BUAY C JIOMaIIHETOo
TEOPHUH JUHEH- | IOMOIIBIO OPTOrOHAJILHOIO PeoOpa30BaHus mepe- 3aJ1aHus,
HBIX OTOOpaXke- | MEHHBIX. KOHTpPOJIbHAs
Hull (oneparo- pa0ora,
pOB). CITyIIIaHUE

JOKJIaaa.

2.3.4 [IpumepHasi TeMaTHKA KYPCOBBIX PadoT (IPOeKTOB)

KypcoBbie paboThl HE TPEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHusl AJIsl CAMOCTOATEIbHOIH padoThl
o0yyaromuxcs M0 JMCHUILIHHE (MOLY110)

[TepedyeHs yueOHO-METOINYECKOTO 00ECTICUSHUS TUCIUILTAHBI TI0
Haumenosanue N
No BBITIOJTHEHUIO CAMOCTOSITEIIBHONU PaObOThI
paszena
1 2 g2




Anrebpanueckue

Metoauueckue yKazaHus 10 OpraHu3alii CaMOCTOSITEIbHOU pa-

CUCTEMBI. 00THI, yTBEepKACHHBIC Kadeapon (PyHKIIMOHAIIBHOTO aHanu3a ! all-
reOpsI mpotokoa Ne 1 or 31.08.2017 r.
MHOTO4JICHBI. Metoandeckue yka3aHus 10 OPraHU3allil CaMOCTOSTEIbHOM pado-

THI, YTBEpKACHHBIE Kadeapoil PYHKIIMOHATIBHOTO aHaIN3a 1 anreo-
ps1 ipoTokoi Ne 1 ot 31.08.2017 r.

EBKIMI0BBI M YHU-
TapHbIE POCTPaH-

Meroauueckue ykazaHHsl 10 OPraHU3aLUHN CaMOCTOSITEIbHON pado-
ThI, YTBEPXKACHHBIE Kadeapoil (yHKIMOHATBFHOTO aHaJIi3a U anreo-

CTBa. po1 mpoTokoii Ne 1 ot 31.08.2017 r.
KBangparuunsie Metoandeckue yka3aHus M0 OPraHu3allul CaMOCTOSTENbHOM pabdo-
(bopMBL. ThI, YTBEPXKACHHBIE Kadeapoil (yHKIIMOHATBFHOTO aHaJIi3a U anreo-

ps1 ipoTokos Ne 1 ot 31.08.2017 r.

DNEeMEHTHI TEOPUU
TPYIIIL.

Meroanueckue ykazaHHsi 10 OPraHU3aLUH CaMOCTOSITEIbHON pa-
0O0TBI, yTBep KICHHBIE Kadeapoil (yHKIIMOHAIBHOTO aHai3a U all-
reOps! mpoTokos Ne 1 ot 31.08.2017 r.

JIunelnsie 0TO0-
pakeHHs BEKTOP-
HBIX TIPOCTPAHCTB.

Meroauueckue ykazaHHsl [0 OPraHU3alUul CaMOCTOSITEIbHON pado-
THI, YTBEpKACHHBIE Kadeapoil PYHKIIMOHATIBHOTO aHaIN3a 1 anreo-
ps1 ipotokos Ne 1 ot 31.08.2017 r.

JIunelrinsie onepa-
TOPBI €BKJINJAOBBIX
Y YHUTAPHBIX MIPO-
CTPAHCTB.

Meroauueckue ykazaHus [0 OPraHU3alUHl CaMOCTOSTEIbHON pado-
TBI, YTBEPXKACHHBIC Kadeapoil (HyHKIMOHAIFHOTO aHaJIi3a U anred-
ps1 ipoTokoit Ne 1 ot 31.08.2017 r.

Hekoropsle nmpu-
MEHEHUs TEOPUU
JUHENHBIX 0TO0-
paxeHui (omnepa-
TOpPOB).

MeTtoauueckue yKa3aHus 110 OpraHu3alluy cCaMOCTOSITENIbHOM pabo-
ThI, YTBEpXACHHbIE Kadeapoil PyHKIIMOHATIBHOIO aHAJIN3a U alreo-
ps1 ipoTokoit Ne 1 ot 31.08.2017 r.

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroImUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 310poBbsi (OB3) npenocraistores
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH)OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAOLINXCS.



3 OOpa3oBaTe/ibHbIE TEXHOJIOTHH:

K ocHOBHBIM 00pa30BaTeIbHBIM TEXHOIOIUAM OTHOCATCS: JIEKLIUH, IPAKTUYECKHE 3aHS-
TUS1, KOHTPOJIbHBIE PaOOThI, KOJUIOKBUYMBI, pehepaTuBHbIEC JOKIIA/bl U SK3aMeHbl. B TedyeHue
ceMecTpa CTYACHTHI PelIatoT 3a/1aui, YKa3aHHbIe IPEnoJaBaTesieM, K KaXx10My JIabopaToOpHOMY
3aHATHIO. B KaXk10M cemecTpe poBOAATCS KOHTPOJIbHBIE PabOThI (Ha 1a00paTOPHBIX 3aHATH-
SIX). ITnucemMenHbIC KOJUIOKBUYMEBI ITPOXOJAT HAa NPAKTHYCCKUX 3aHATHAX MMAPpAJJICIIbHO C HAITUCA-
HUEM KOHTPOJbHOH paboTsl No2 (koyutokBuyM Nel B Teuenne 30 MUHYT IO BOIpOCaM 3K3aMeHa
BO BTOPOM CEMECTpPE) U MapajuiesIbHO ¢ HATMCAHUEM KOHTPOJIBHOM paboThl Ne3 (KOJUIOKBUYM
Ne2 B Teuenne 30 MUHYT 110 OJHOMY U3 BOIIPOCOB IK3aMEHA B TPETbEM ceMecTpe). Takke B Tpe-
TBEM CEMECTPE CTYJICHTHI TOTOBAT B IMCbMEHHOM BUJIE pe(epaTUBHbIE JOKJIAAbI (BO3MOKHO B
BUJIC IPE3CHTALMM HA IPAKTUYECKOM 3aHATHHM, €CIIU TeMa 3aHITHsI COOTBETCTBYET TEME JOKJIa-
na). ITogOop TeM H0KIIa10B OCYHIECTBISIETCS UMH KaK CaMOCTOATENbHO, TaK U Ha KOHCYJIbTalH-
AX. DK3aMEeH CAaeTCsl TOJIBKO MOCIIE BBIITOJHEHHUS KOHTPOJIBHBIX PA0OT U 0TYeTa Mo pedepaTus-
HOMY JIOKJIajy.

K O6paSOBaTCJ'II>HbIM TCXHOJIOTHUAM OTHOCATCA MHTCPAKTHBHBIC MCTOIbI O6y‘IeHI/I${. Hu-
TCPAKTUBHOCTD IIOAAYH MAaTCpHrajia 110 AUCHUILIINHE «Anre6pa» npearojgaract HE TOJIbKO B3au-
MOI[GI‘/JICTBI/UI BUJA «IIpC€oAaBaTCiib - CTYACHT» U «CTYACHT - MIPEIogaBaTciib», HO U «CTYACHT -
CTYACHT. Bce st BUJIbI BSaI/IMOIIef/'ICTBI/ISI X0pomo JOCTUTATCA IIPHU U3JI0KCHUHN MaTCpuraiia,
KaK Ha JICKIMOHHBIX U HAa NPAKTUYCCKUX 3aHATHAX B XO1€ I[I/ICK}’CCI/If/'I HJIK K€ B IIPOLECCEC 10~
KJIal0B C MCITIOJIb30BAHUECM KOMIIBIOTCPHBIX TEXHOJIOTHIA.

3.1 Inckyccus

I[I/ICKYCCI/II/I npeamnojgara€t BO3MOXHOCTL BBICKA3aTh CTYACHTY CO6CTBCHHYIO NIaCHo,

MPEJIOKUTh CBOM MYyTh PEHICHUS, apIyMEHTUPOBAHO OTCTAaMBATh CBOIO TOYKY 3PEHHUS, CBSI3HO
u3jararb MbICIU. /[ opraHu3anuy IUCKYCCHUU TOJIE3HBI CIECAYIOLIHME 3aJaHUS: COCTABJIEHUE
MJIaHa pelieHus 3a/layu, MOUCK JPYroro crnoco0a pelieHus, CPaBHEHHE Pa3IMYHBIX CIOCOOOB
pelIeHus], IPOBENCHUE BBIKJIAJIOK JUIS PELIECHU 3a7a4i U BBIKJIAJOK Ul IIPOBEPKHU MPABUIIBHO-
CTU TOJYYEHHOTO PEUICHHS, PACCMOTPEHHE 3a7ay C JIMIIHUMH M HEAOCTAIOIIUMHU JaHHBIMH,
TBOpueckue (pedepatuBHbIe) AoKIaAbl. CTyqeHTaM MpeaiaraeTcs mpoaHaIn3upoBaTh BapHaH-
THI pElIeHHs, OOCYAUTh TOKJaJd, BbICKa3aTh CBOE MHeHHE. OCHOBHOM 00BEM HCIOJIH30BAHUS
WHTEPAKTUBHBIX METOJOB OOYYECHHs peaau3yeTcsi UMEHHO B XOJIe TUCKYCCHI, KaK Ha JIEKIIHOH-
HBIX, TAK W HA MPAKTUYECKUX 3aHITHUSX.
Pexomenaanum 1o BOpocam, BHIHOCSIIIUMCH HA JUCKYCCHIO
CocrapieHus miaHa J0Ka3aTeabCTBA YTBEPKACHUS W PEIICHHS 3a/1a4u.

OHpe,Z[CJ'ICHI/IC BO3MOXHEIX CIIOCOOOB AO0Ka3aTCJIbCTBA YTBCPXKIACHUSA WJIM IMOUCK pa3-

JUYHBIX CITIOCOOOB PEIICHHH 3aJa49H.

3. Br1bop cpeau paccMaTpuBaeMbIX cioco00B HanboIee paroHaIbHOTO.

4. OO6cyxneHue JOTHYECKOH cocTaBsoniel B (OpMyaHpoBKe TOH UM UHOU TEOPEMBI, a
TaKXke OOCYXIECHUE BO3MOXKHOCTU IOCTPOCHMS HIUIIOCTPUPYIOIIUX €€ HMPUMEPOB U
KOHTP-TIPUMEPOB.

5. CaMoCTOATENBHOE COCTABIEHUE CTYIEHTAME OTIOPHBIX 3a[aHUH [0 TeMe, XaPAKTePH-
3YIOIIUX TTyOWHY MOHUMaHUs UMH COOTBETCTBYIOIIIETO MaTepuara.



3.2. lokaan (mpe3eHTaIus1)

[IpuMeHeHne Ha 3aHATUU KOMIIBIOTEPHBIX TEXHOJIOIMH IIO3BOJISIET CTYAEHTaM IIPU pacCMOT-
PEHUU OIIPEJECNIEHHBIX TEM Kypca aJire0Opbl CAaMOCTOSTENILHO 0oJiee ITyOOKO OCBOUTh HEKOTOPBIE
IIOHATUSA U JOKA3aTeIIbCTBA YTBEPKACHUN. B 3TOM CBA3M ONpEeIeHHBIC JICKIIMOHHBIEC U ITPAKTH-
YECKHUE 3aHATHUS IIPENOAABATENb IPOBOAUT B BUJE NIPE3eHTaUUu. Takke B BUIC IPE3ECHTALMHU Ha
IPAKTUYECKUX 3aHATUAX 110 HEKOTOPBIM TEMaM CTYJIEHTHI 2-T0 Kypca CaMHd MOTYT IPEACTaBIIATh
CBOU CEMECTPOBBIE pehepaTUBHBIEC JOKIIA/bI.

Bun 3ans-
THS Hcnonb3yemble HHTEPAKTHBHbIE 00pa- Kommiecrno
Cemectp
30BaTeJIbHbIE TEXHOJIOTHHU YACOB
(1, J13)
2 «Knaccudukanus anreOpandeckux cu-
JI crem» (pasnen 1) — zexyus 6 ude npe- 2
3eHmayuu.
2 «Cxema ['opHepa u ee npUMEHEHHSD
(paznmen 2) — rabopamoproe 3ausmue,
Ji3 demMoHcmpupyemoe ¢ NOMOUbIO NPOEKMOo- 2
pa.
«HopmarnbHble onepaTopbl YHUTAPHBIX U
3 Vi €BKJIMJIOBBIX MPOCTPAHCTBY (pa3aen 7) — )
JleKyus 8 8uoe npe3eHmayui.
«KopnanoBa HopmainbHas (opma MaTpH-
3 16l JIMHEHHOT O orneparopay (pa3zaen 6) —
Ji3 nabopamopuoe 3ansimue, 0eMOHCMPUPY- 2
emMoe ¢ NoOMOWbI0 NPOEKMopa.
Hmoeo: 8

4 OueHoYHbIE CPECTBA /sl TEKYIIEr0o KOHTPOJISI yCIeBAeMOCTH U MPOMEKYTOUHOI
arrecTauuu
VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUU C IpaduKoM y4yeOHOro mpolecca.

[Tpouecc camocToATENbHOM PabOThI CTYIEHTOB KOHTPOJIUPYETCS] BO BpEMs ayIMTOPHBIX 3aHATUN
Y UHIUBHIYAJIbHBIX KOHCYJIBTAIIUM.

OneHOYHBIMU CPECTBAMHU AUCLMILIMHBL ABIISIOTCA CPENCTBA TEKYIIET0 KOHTPOJS (KO-
JIOKBHUYMBI, KOHTPOJIbHBIE pabOTHI, a TAK)KE HA JJAOOPATOPHBIX 3aHATUAX — OTBET Yy JOCKH, MPO-
BEpKa JIOMAITHUX 3a/IaHUI U B TPETbEM CEMECTpe M3JI0KEHHE MaTephalia J0KJana) U IpoMexKy-
TOYHAs aTTecTalys (9K3aMEHBI BO BTOPOM M TPETHEM CEMECTPax).

4.1 ®donx OLEHOYHBIX CPEACTB /1JIsl MPOBeAeHUs TeKYIlel aTTecTalun

4.1.1 IlpumepHbIe BApHAHTHI KOHTPOJIBLHBIX padoT



KonTpoasnas padora Nel (BTopoii cemectp)
(mmutensHOCTH 90 MUHYT, 3 6asia 3a OJTHO 3aJlaHKe: HIKHUN ITOpor 9 6aioB)
1. IlpeacraBeTe B anredpandeckoit opmMe KOMIUIEKCHOE YUCIIO U.
2. Pemmwmthb ypaBHeHue (*) v 3amucaTh €ro KOMIUIEKCHBIE KOPHU B aredpandeckoii popme.
3. IlpencraBuTh KOMILIEKCHOE YUCIIO Z B TPUTOHOMETPUYECKOM popme.
4. TlpeacraBuTh 4yuciio Z " B anredpandeckoit hopme.
5. Beimucartps Bce KOpHU M- CTENEHU U3 YKCiia Z B TPUTOHOMETPUYECKOM opMme.
6. HaiiTi yacTHOE M OCTATOK MU JEJICHUH MHOTro4IeHa a(X) Ha MHOrowicH b(X).
7. Pa3noxuTh MHOTOWIEH c(X) 1O CTENeHSIM OMHOMA X — d.
8. HaiiTi pannoHalibHble KOpHU MHOTOWICHA d(X) M ONPEeTUTh UX KPATHOCTb.
9. Haiitu Haubosnbinuit o6muit nenurens (HOJ) muorounenos f(X) u g(x).

10. Haiitu nuneitnoe npeacrasieane HOJl muorowienos f(X) u g(X).

u:3‘2'+(21‘_')(1+2'); () X2 = (4+i)x+5-1 =0; zz—‘/f'__l; n=10; m=3
i —i

a(x) = x° +5x* +6x3 —2x% =3x+1L  b(x) =5x* +20x3 +18x* —4x - 3;
c(x)=2x>-3x?+1, a=-3 d(x)=3x*—8x®+7x? —8x+4;

f)=x*—2x3—x>—x+3 g(x)=x°>-1.

Koutpoabsnas padora Ne2 (BTropoii cemecTp)
(nmutenbHOCTH 60 MUHYT, OJHO 3a/laHuE OlIeHUBaeTcs B 3 Oaliia, HUKHUH mopor — 7 0aioB)

Jausr Bextops! a1=(1,0,-2,2), a2=(2,3,-4,4), b=(3,1,0,3) eBximnoBa npoctpancTea R* u
BeKTOpHI c1=(2+i, -2), C2=(1+i, 1-i) yruTapHoro mpocrpancraa C2.

1. HaiiT kakoii-HHOYIb OPTOHOPMUPOBAHHBIN 0a3uc moamnpocTpancTsa L(ai, az).

2. HaiiTu opTOTOHAJIbHYIO TPOCSKITUIO M OPTOTOHAIBHYIO COCTABIISIONIYIO BeKTOpa b Ha mo-
npoctpancTBo L(a1, a2).

3. Haiitu 6a3uc opToronansHoro gononHenus B R* k moanpocrpanctsy L(ai, az).
4. HaiiTn KOCHHYC yriia MeXay BEKTOPaMH C1 U C2.

5. Haiitn xakoii-HHOYI» BEKTOP €IMHUYHON JUTMHBI B TIpocTpaHcTBe C2, KOTOPEI OPTOTOHA-
JIEH BEKTOPY €1 ¥ UMEET BEUIECTBEHHYIO ITIEPBYI0 KOMIIOHEHTY.



6. ITpHBECTH BEIIECTBEHHYIO KBAIPATHIHYIO (GOpMy 2X1X2 - X2°

MeToioM Jlarpanka K KaHO-
HUYECKOMY, a 3aT€M U HOPpMaJIbHOMY BUIy. OmNpenenuTb paHr, WHIAEKChl MHEPLWU U CUTHATY-

Py JaHHOHW KBaJpaTUYHOU (DOPMEI.

7. Pa3noxxuTh B IPOM3BEICHUE IBYX BEIIECTBEHHBIX JIMHEHHBIX (HOPM KBaJApaTHUHYIO (hopMy
3x1% + 4x2% - x3° + 8x1x2 + 2x1x3.

KonTpoabHas padora Ne3 (Tperuii cemectp)

(mmutensHOCTH 60 MUHYT, OHO 3a/IaHKE OLICHUBACTCS B 3 Oajuia, HUKHUN MOPOr — 7 OaJIJIOB)

1. B rpynne Ss Berunciuth @ >, rae @ = (13)(132)(23).

2. BBISCHHTB, Kakoe M3 ABYX oTobpaxkenuii R® B R?, ompeneneHHBIX 10 MpaBUIaM (X1,
X2,) B> (x2-1, x1tx2) u (x1, x2) > (2x2, 2x1-x2) V x1,x2€ R, sBIIsIeTCS TMHEHHBIM OTIEPATOPOM U
yKa3aTh €r0 MaTpHILy B CTaHIapTHOM Oa3uce R2.

3. Jluneiinbii onmepatop A mpoctpancTa R? B 6asuce 1 =(0,1), g2=(1,1) umeer maTpuIry

[Al¢= [‘1

1 Oj , @ IMHEHHBIN omepaTop B TOro ke MPOCTPaHCTBA B CTAaHAAPTHOM Oa3uce €1,e2 —

1 -1
marpuity /Ble = [ i j Haiitu marpuiy [AB-2A4]q.

0
4 2 -5

4. Matpunia |6 4 —9| sBasercsa MaTtpuieil ImHeifHOro omepatopa TmpocTpaHcTBa R®
5 3 -7

B CTaHAApTHOM Oaswuce. Haiigute COOCTBEHHBIC 3HAUCHHS U BCE COOTBCTCTBYIOIIHNEC UM co0-
CTBCHHBIC BCKTOPEI OII€paTopa.

5. Jluneiinsie onepatop 4 mpoctpanctBa C? B 6asmce (1 =(-1,0), 92 =(1,-1) umeer mar-

0 -1
puty [A]lq= Ll Haiitu matpuiry [A*]q.
|

6. BLI}ICHI/ITB, KaKue U3 CJICAYIOIINX YCTBIPCX JIMHEMHBIX OIICpaToOpoOB MMPOCTPAHCTBA C2 ,

0 - 0 —i(—=1 0)(O0 i
HMEIONNX MaTpHUIbI BUJA )0 , A B CTaHIApTHOM 0asuce, IBIAIOTCS
1 0 1 O 1/{t1 O

HOPMaJIbHBIMH, YHUTAPHBIMHU UJIX SPMHUTOBBLIMU.

7. YKa3aTh OPTOTOHANBHOE IPe0Opa30BaHKe IEPEMEHHBIX, TPUBO/IAIIEE BEIIECTBEHHYIO
KBaJPaTHUHYIO popMy  5x1% + 8x2% + Sx3® — 4x1x2 - 8x1X3 — 4X2x3 K KAHOHHUECKOMY BHTY.

4.1.2 IlpumepHasi TeMaTHKA I0KJIA0B



TeMbl TOKJIaJI0B MOTYT OBITH OTPE/ICTICHBI U3 COJACPIKAHMS Pa3ACsIOB TAOIHUIBI B IMMyHKTE 2.3

(Bo BTOpOM ab3aiie coep kaHust HEKOTOPBIX Pa3/IeliOB UMEETCsl MaTepral JIsl CAMOCTOSATEIbHO-
ro U3y4eHus). 31eChb MPEI0KEHO TOIBKO HECKOJIBKO U3 BO3MOXKHBIX TEM.

N~ WNE

©

10.
11.
12.
13.
14.

15.
16.
17.

OcHoBHas Teopema anredopsl U HEKOTOPBIE CIEICTBUS U3 HEe.

®opmyisl Buera. HTEpHIONANMOHHBIM MHOTOWIEH Jlarpanxa.

Otnenenue KpaTHBIX KOPHEH MHOTOYJIEHA.

Pacnianmarormumecs: BeeCTBEHHbIE U KOMITJICKCHBIE KBaIPATUYHBIE (POPMBI.

[TonoXuUTEnbHO M OTPULIATENBHO ONPEIEICHHbIC KBaIpaTUYHbIE (DOPMBI.

OcHoBHas TeopemMa 0 TOMOMOpP(HU3MAX TPYIIL.

Teopema Kain 0 ipeicTaBiieHnA KOHEYHOH TPYIIIIBI TOACTAHOBKAMH.

MuyHUMaNTbHBI MHOTOWIEH JJUHEHHOTO OIEPATOPA.

Xopnanosa HopmasibHas popMa MaTPHIIBI ONIEPATOPa, KOPIAHOB Oa3HC.

0. Omeparopsl Buga A A* u A*A ( A — nuHEHOE 0TOOpakKeHHE), UX CBOMCTBA.

1. ITocTpoeHue CUHTYJIIpHBIX 0a3UCOB I TMHEHHBIX 000pakeHNUN YHUTAPHBIX (€BKINIO-

BBIX) POCTPAHCTB.

12. TonsipHOE pa3ioKeHUE MATPHUIIHI THHEHHOTO OIepaTopa YHUTAPHOTO (€BKIIM0BA) IIPO-
CTPaHCTB

13. HecoBMeCTHBIE CUCTEMBI TMHEWHBIX YPaBHEHHIA.

14. Anroputm HaxoXKAEHUS HOPMAIBHOTO MCEBAOPEIICHUsT HECOBMECTHON CHCTEMBI JIU-
HEWHBIX YPAaBHEHUM, IPUMEPHI

15. ®yHKIIUYU OT MaTPHULL.

RBPRowoo~NoO~wNE

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecraunnuu

4.2.1 IlpumepHBbIii IepedeHb BONPOCOB K IK3aMeHYy
Bropoi cemecTp

I'pynnonasl, uX BUABI M IpOCTENIINE CBOMCTBA. [Ipumepsl.

Konsna, nx Buasl. [Ipumepsr.

Komp110 K1accoB BBIUETOB, KpUTEPUH TIOJIA.

OnpeneneHys BEKTOPHBIX MPOCTPAHCTB U aJIre0p HaJ MPOU3BOJIBHBIMU MOJISIMH.

[Tone xomIuIeKcHBIX yncen. [IefcTBUs Ha/l YUCIaMH B aliredpandeckoit popme.
YMHOXKEHUE U JiefieHNe KOMIUIEKCHBIX YMCel B TPUTOHOMETPHUYECKON (opMme.

®opmyna Myaspa. [Ipumepst.

W3BnedyeHre KOPHEN U3 KOMIUIEKCHBIX YMCETI, TEOMETPUYECKass MHTEPIIpETALUs C WILIIOCTpa-
e HAa TpUMeEpax.

JleiicTBuS Ha/Jl MHOTOWIEHAMH, CTEIIEHb CYMMBI U ITPOU3BEJICHUS MHOTOWIEHOB, 00JIaCTh I1e-
JIOCTHOCTA MHOTOYJIEHOB.

Teopema be3y, sxBuBaneHTHbIE GOPMYIUPOBKH. KpaTHOCTH KOpHS MHOTOUJICHA.

Cxema ['opHepa 1 ee mpUMEHEHHS C WUTIOCTPALMEN Ha TpUMeEpax.

OTbICKaHMe pallMOHATIBHBIX KOPHEH MHOTOWIEHA C LENbIMA KO PHUIIMEHTAMH, IPUMEDPHI.
[enenne MHOTOUYIEHOB ¢ ocTaTkoM. Anroput™m EBkinaa. [Ipumep.

Jlenumocts MHOrOwIeHOB, HekoTopble cBoiicTBa. HOJl m HOK u cBsizaHHBIE ¢ HUMU CBOM-
CTBa.

Anroput™ EBknnna Haxoxaenus HOJl MHOTOUIEHOB ¢ MILTIOCTpaALIUEH.

Kopnau nponsBoanoi MHOTOWIeHA. OTAENeHNE KPAaTHBIX KOPHEH MHOTOUJICHA.
Omnpenenenne eBKINI0BA U YHUTAPHOIO ITPOCTPAHCTB, IPOCTEHMIINE CBOMCTBA U IPUMEDHI.
JnuHa BekTopa.



18.

19.

20.

21.

22.

23.

24.

25.

26.

13.
14.

15.
16.
17.
18.

19.

HepasenctBo Komiu — byHsikoBckoro (¢ nokazarensctBoMm). Hepasenctso IlIBapia. Yron
MEX1y BEKTOpaMH.

Anroput™m oproroHanuzauuu I'pama — I[lImMuara cucreMbl BEKTOPOB YHUTAPHOTO (€BKIIH-
JI0Ba) IpocTpaHcTBa. MimocTpanus Ha mpuMepax.

OpTOHOPMUPOBaHHBIN 0a3UC YHUTAPHOTO (EBKIM0BA) MPOCTPAHCTBA. JleicTBUS HaJl BEKTO-
pamMu B KOOpAMHATHOU (hopme (B OPTOHOPMHUPOBAHHOM 0a3uce) B YHUTAPHOM (E€BKIHI0-
BOM) IIPOCTPAHCTBE.

OpTroroHanbHOE JONOJHEHHE K MOANPOCTPAHCTBY YHUTAPHOTO (€BKIUAOBA) MPOCTPAHCTBA,
pa3J0kKeHUe IPOCTPAHCTBA B NIPSAMYIO CYMMY IOANPOCTPAHCTBA U €TI0 OPTOTOHAJIBHOT'O J10-
MOJTHEHUS.

OproroHanbHas IPOEKIHS U OPTOrOHAJIbHAS COCTABIIAIONIAS BEKTOPA Ha IMOJIPOCTPAHCTBO
YHUTApPHOTO (€BKJIM0BA) MPOCTPAHCTBA, AITOPUTM UX OTHICKAHUS C UJUTIOCTpAIUEil Ha MIPpU-
Mepe.

KBanparuunas ¢popma, ee marpuiia. JInHeitnoe npeoOpa3zoBaHue epeMEHHBIX U U3MEHEHUE
MaTPHUIIBI KBaPaTUIHON (POPMEI IPH ITUX Tpeodpa3oBaHusix. [Ipumepsi.

AnTOpUTM TpUBENCHUS KBAAPATUYHONH (POPMBI K KaHOHMYECKOMY BUAY MeTojom Jla-
rpamxa. HopManbHbIH BUJ] BEIIECTBEHHOW M KOMIUIEKCHOH (pOpM, aJITOPUTM MPUBEACHUS K
HEMY.

DopMyIMpOBKa 3aKOHA MHEPIIMHU BEIIECTBEHHBIX KBAJAPATUYHBIX (DOPM, HIUTIOCTpALUs Ha
npUMepax HaXxOXKIACHUS WHICKCOB HHEPIIUU U CUTHATYPHI BELIECTBEHHOW KBaJpaTUYHOM
(bopMBI.

[TonsitTue 00 S>KBHUBAJECHTHOCTH (KOMIUIEKCHBIX U BELIECTBEHHBIX) KBaJAPATHUHBIX HOpM,
(GopMynupoOBKa KpUTEPHS SKBUBAJIEHTHOCTH C WIUTIOCTpaLel Ha IpuMepax.

Tpernii cemecTp

OTtoOpakeHus1 MHOKECTB, UX BUJIbl U IIPUMEPBI.

YMHOXeHHEe 0TOOpaKeHUH, acCOIIMaTUBHOCTh. CUMMeTprYecKas oIyrpyna npeoopa3oBa-
HUW MHOECTBA.

IToncranoBKM MHOKECTB. CUMMETpHUYECKAs TPYIINA OJACTAHOBOK MHOXKECTBA.
Tabnuna Kanu koneunoit rpynmnsl. U3oMopdusm rpymi, npuMepsl.
[Toarpynna, Kpurepuii OArPYIIbI, IPUMEPBHI.

[{uknuyeckue rpynnsl U UX MOATPYIIIHL.

CMeKHBIE KJIaCChl TPYMIIBI IO MMOATPYIIIE, CBOMCTBA.

Pa3buenue rpynmnsl Ha CMEKHBIE KIIACCHI 110 MOATPYIIE, Teopema Jlarpanxa.
HopmManbHas moarpymma, onpeneacHie U IpuMepsl.

@akToprpymnmna, IpuMepsl.

. Jluneiinpie oroOpakeHus (0nepaTopsl) BEKTOPHBIX IPOCTPAHCTB, MpOCTeine cBOiCTBa U

IIPUMEPBL.

. Marpuua nuHeitHoro oToOpakeHus (onepaTopa) B 3a/laHHBIX 0a3ucax M ee U3MEHEHUE IPU

nepexojie K Apyrum 6asucam.

O6pa3 u a1po, paHr 1 JedeKT JMHEHHOTro oneparopa, CBOMCTBA.

Onepanuy HaJl TMHEWHBIMU oniepatopaMi. [loyHas nTuHelHas rpymnmna onepaTropoB BEKTOP-
HOTO NPOCTPAHCTBA.

Anrebpa omnepaTtopoB, ee n3oMophu3m anredpe KBaapaTHbIX MaTPHIIL.
XapakTepucTUYECKUI MHOTOUJIEH KBaAPAaTHON MaTpUIlbl (JINHEHHOTO OrepaTopa).
®opmynupoBka TeopeMsl I'ammiibToHa — Kamm, ee mpuMeHeHue.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO OnepaTopa, aifOPUTM UX
HAaXO0KJICHUs C UCIIOJIb30BAaHUEM XapaKTEPUCTUIECKOTO MHOTOUWIECHA.

[TonsiTre o >x0paHOBON HOpMANBbHOU hopMe MaTpullbl oneparopa (Hax nojaem (), anropuT™M
ee HaXOXKJIEHUS JJIsl pa3MEPHOCTH MIPOCTPAHCTBA HE OoJiee TpeX.



20. ConpskeHHOE 0TOOpaKeHNE YHUTAPHBIX (€BKJINMJOBBIX) MIPOCTPAHCTB, SKBUBAJICHTHBIC
OIpeIeNIeHus], CBOICTBA U IPUMEPBHI.

21. HopmanpHBbIi onepaTtop YHUTapHOTO (€BKIIMA0BA) MPOCTPAHCTBA, IKBUBAICHTHBIE ONpeie-
JIEHUS U IPUMEPBI.

22. YHUTapHBII U OPTOrOHAJBHBIN ONEPaTOPHI, CBOMCTBA.

23. DpPMUTOB U CUMMETPUIECKUN OTIEpaTop, CBOMCTRA.

24. AnropuT™ NpUBECHUS BEIIECTBEHHOM KBaIPaTUIHON (POPMBI K KAHOHHYECKOMY BHTY C
HOMOILBIO OPTOrOHAJILHOIO IIpeo0pa3oBaHus nepeMeHHbIX. [Ipumepsl.

4.2.2 HpnMepnble 3alaHudA 1JIsd CaMOIMOATOTOBKU K KOHTPOJIbHBIM paﬁoTaM H 3K3aMEHaM

1. [IpencraBpTe B anredbpandeckoit hopMe KOMIUIEKCHOE YHUCTIO

| _ 3= 2i+(1-i)+2i)
_ - .
J3-1)

2. IlpencTaBuTh KOMIUIEKCHOE YHCIO 7 =| —— — | B anredpanyeckoil popme.

1-i

J3i-1

3. IIpeacTaBUTh KOMILUIEKCHOE YUCIIO 7 = —— B TPUTOHOMETPUYECKOM (hopme.

1-1

J3i-1

4. BoinucaTh BCe KOMIJIEKCHBIE KOPHU MSITOM CTENEHU U3 yucia 7 = ———.

1-1

2 - -
Pemuts ypaBHenne X — (4 + I) X +5—1 =0 usanucars ero KomrIeKCHbIE KOPHH B all-

rebpandeckoit popme.

5. Haiit yacTHOE M OCTaTOK MpPH JI€IEHUN MHOTOWICHA X5 + 5X4 + 6X3 — 2X2 —3x+1

Ha MHOTOYJIEH 5X4 + 20X3 +:|.8X2 —4x—3.
6. Pa3ioxuTh MHOTOWIECH 2x3 —3x 2 +1 1o crenensm 6unoma x+3.

. 4 3 2
7. Haittn pammonansaeie kopar Maorowrena X —8X~ + /X° —8X + 4 u onpenenuts nx
KpPaTHOCTb.

8. Haliaure HanOoJIbIINI OOIUI IETUTEND f (X) = X4 — 2X3 — X2 —X+3 u

g(x) = x> -1.

9. Haiimute nuHeitHOE MpeCcTaBICHUE HAMOOJBIIETO 00IIEro JETUTENSI MHOTOWICHOB

f(X)=x"-2x"-x*—x+3 u g(x)=x>-1.



10. Haiiti opToHOpMUpOBaHHKIH Oa3uc moamnpoctpanctea U = L(ay, a2) eBKIMI0Ba MPOCTpaH-
crBa R*, re 1=(1,0,-2,2), a2=(2,3,-4,4).

11. HaiiTi opTOroHaIbHYIO MPOEKIIHIO0 U OPTOTOHAIBHYIO COCTaBIIsIONIYI0 Bekropa b = (3,1,0,3)
Ha noanpoctpanctso L((1,0,-2,2), (2,3,-4,4)).

12. Haiitr 6a3uc oproronansHoro nonoiHenns B R* k moxmpocrpancty L(ai, a2), roe a1=(1,0,-
2,2), a2=(2,3,-4,4).

13. Haiiti KOCHHYC yria Mexay Bekropamu c1=(2+i, -2) u Co=(1+i, 1-i) yHuTapHOro mpo-
crpancrtaa C2.

14. Haiity KaKkoii-HHOYIb BEKTOP CAMHUYHOI JUIMHBI B YHUTAPHOM NIpocTpaHcTBe C2, KOTOPHIi
OPTOTOHAJIEH BEKTOPY ¢ = (2+i, -2) ¥ UMEET BEUICCTBCHHYIO MEPBYIO KOMITIOHEHTY.

2

15.ITpuBecTy BelIECTBEHHYIO KBaJIpaTHUHYIO PopMy 2x1x2 - x2° MeToaoM JlarpaHxka K KaHOHH-

YCCKOMY, a 3aTCM U HOpPMAJIbHOMY BUOY.

16. OnpenenuTh paHr, UHAEKCH WHEPIMH U CUTHATYPY JAaHHOH KBaJAPaTUIHON (OPMBI 2x1X2 -

x22.

17. Pa3nmo>xuTh B MPOU3BEACHUE IBYX BEIIECTBEHHBIX JIMHEHHBIX ()OPM KBaApATHUHYIO (HOpMy
3x1% + 4x2° - x32 + 8x1x2 + 2x1x3.

18. IlpencraBuTh B BHJIC IPOU3BEICHHUS HE3aBUCUMBIX ITUKIIOB B CHMMETPHYECKOH TpyIie Sg

1 2 3 456 7 809

~2007
U OIIPEJEIIUTh €€ YETHOCTb.
58 4 7 9 36 21

MOACTAHOBKY (

19. TlocTpouTs Tabauibl Kanu 1151 My/IbTUIIITMKATUBHON TPYIIIBI Y1 u aAIUTUBHOM TPYIIIIBI
Z4, n0KazaTh U30MOP(HU3M 3TUX TPYIIIL.

20. B anauTHBHOMN rpynme K1accoB BhIUETOB Z18 yKa3aTh BCE €€ MOATrPYIIIbI.

21. Pa30uTh CHMMETPUYECKYIO TPYIITY S3 Ha JIEBbIE CMEKHBIE KIIacChI 1o moArpymnie H={e;

(23)}.

22. B cuMMeTpHUecKoii rpymie S3 yKa3aTh BCe HOpMaJbHBIE TIOATPYIIITHL.

23. B 3HakonepeMeHHOH rpymnmne A4 yka3aTb Bc€ HEMHBAapUAaHTHBIE MTOATPYIIIIHI.
24. TloctpouTs Tabmuity Kamu mis ¢paxroprpynmst Zi2 / Z3 .

25. BeIACHUTH, Kakoe U3 ABYX oTobpakeHuit R® B R?, ompejieNeHHBIX 1O TIpaBUIaM (X1, X2,)
> (x2-1, x1tx2) ¥ (X1, X2) B> (2x2, 2x1-x2)  V x1,x2€ R, sABJIsSIETCS TIMHEHHBIM OTIEPATOPOM U
yKa3aTh €I0 MAaTPHITy B CTAHIapTHOM ba3uce IIpocTpaHcTa R,



26.HaiiTi 6a3uce1 06pasa u spa orepaTopa mpocTpancTBa RS, y koToporo Marpnia B cTaHIapT-

1 2 -1
HOM 0a3uce 3TOro NpOCTPaHCTBAa MMEET BUA | 2 5§ 3
3 7 -4

27. JIuneiinslii oneparop A mpoctpanctea R? B 6asuce (1 =(0,1), d2=(1,1) umeeT MaTpuiy

-1
[Alq= [ L O] , @ IMHEHHBIN omepaTop B TOTo ke MPOCTPAHCTBA B CTAaHAAPTHOM Oa3uce €1,e2 —
1 _q 4 2 -5
marpuily [Bl. = [O 5 j Haiitu marpuiy [AB-2A]q. 28. Matpunia |6 4 —9| sBisercs
5 3 -7

MaTpuieil JMHeiHOro omepatopa mpocTpaHcTBa R® B crammapTHOM 6asuce. Haiimure co6-
CTBEHHBIC 3HAYCHHUSI U BCE COOTBETCTBYIOIIUE UM COOCTBEHHBIE BEKTOPHI ONIEPATOPA.

29. HaiiTu co6cTBEHHbIE TTOATIPOCTpancTBa onepatopa A : R® — RS, maTpuma xotoporo B

2 1 3
CTaHJapTHOM 0asuce UMECTBUA |1 5 g |-
3 6 8
30. HaiiTy 0pIaHOBY HOpPMaIbHYIO (hOpPMy MAaTpPHIIBI THHEHHOTO orepaTopa npoctpancTaa Re,
1 2 -1
MaTpHI[a KOTOPOTO B CTAHAAPTHOM 0a3uce HMECT BHA | 9 5 _ 3
3 7 -4

31. Haittu 6asuc npoctpanctsa R3, B koTopoM MaTpuia oneparopa u3 3aganus 30 HMeeT Kop-
JTAHOBY HOPMaJIbHYIO (hOpMYy.

32. Jluneitusie onepatop A npoctpanctsa C? B 6asuce g1 =(-1,0), g2 =(1,-1) umeer MaTpuiy

0 -1
[Alq= (1 . j Haiitu matpuiry [A*]q.
|

33. BbIAICHUTB, KaKH€ U3 CIEIYIOIINX YEThIpEX JIMHEHHBIX ONEPaTOPOB MPOCTPAHCTBA C? , UIMe-
0 - 0 —i\(—=i 0)(O0 i

FOIIMX MaTpUIIBI BUIA ) , A B CTaHJAPTHOM Oa3uce, sIBISIOTCS
1 0 i1 0 i i O

HOpMaJIBHBIMH, YHI/ITapHI)IMI/I NN 3pMI/ITOBLIMI/I.

34. Haiitu opTOroHajqbHy0 MaTpully /' M AMAroHAJbHYIO MaTpUIy B, 1711 KOTOPBIX BBIITOJIHAET-
1 2 2
cs1 paBeHCTBO B = T AT, te A = 2 1 21

2 2 1



35. YkazaTh opTOTOHAIBHOE MPeoOpa3oBaHUE IEPEMEHHBIX, TPUBOISIIEE BEIISCTBECHHYIO KBa/I-
patuunyto opMmy  Sx12 + 8x2? + Sx3% — 4x1x2 - 8x1X3 — 4x2X3 K KAHOHHUECKOMY BHUY.

4.2.3 IlpumepHbIe OUJIETHI K IK3aMeHaAM

Bropoii cemecTp

®denepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO

obpazoBanus «KyOaHCKHI rocy1apCTBEHHBIN YHUBEPCUTET

1920

Kadenpa pynkumronanbHOro ananmsa u anredpsl

Hamnpasnenue noaroroku: 44.03.05 Ilemarornueckoe oOpa3oBaHue

Buser Ne 1
1o anredpe

1. Cymma u nepeceyenne HoIpOCTPaHCTB, UX PA3MEPHOCTE.
2. Cxema ['opHepa u ee MPUMEHEHUS ¢ WILTIOCTpAIMel Ha TPUMEpax.
3. 3amaua.

3aBenyromuii kadenpoit

3agaya Ne 1
(Anrebpa, 15 rpymnma, utons 20... 1)
Haiitu oproronanbHyto mpoekuuio Bektopa V = (2,4,0) Ha

noanpoctpanctso L(U1, U) mpoctpanctsa R3, rme ui=(1,1,-1), U, = (1,0,1).

Tpernii cemecTp

denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO

obpa3oBanus «KyOaHCKH rocy1apcTBEHHBINH YHUBEPCUTET»




1920

Kadenpa pynkimmonanibHOro aHaausa u aareopsl

Hamnpasnenue noarorosku: 44.03.05 Ilemarornueckoe odpazoBaHue

buser Ne 2
o anredpe

1. Tloarpymmna, KpuTepuil MOATPYIIIBI, TPUMEPHL.

2. ComnpshkeHHOE 0TOOpaKeHHE YHUTAPHBIX (E€BKJIMIOBBIX) MPOCTPAHCTB,
SKBHUBAJICHTHBIC ONpPECIICHNUs, CBOWCTBA U MPUMEPBHI.

3. 3agaua.

3aBenyromumii kageapoit

3amaua Ne 2

(Anrebpa, 25 rpymnma, saBapb 20... 1)

Onpenenuts BUJI 0TOOpakeHUs (CIOPBEKIIHNS, UHBEKIINS UIH OUEeKIINs),
JAHHOTO TI0 PaBHITY X > x° V x€X, y KOTOpOro o61acTh onpe/ieieH s

X u obnacth 3HaYeHUit Y cooTBeTcTBeHHO: a) X=Y=N, b) X =Y = 3.

OneHouHble cpeAcTBa i MHBAJIUOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUIYATbHBIX MCUXOPHU3NIECKIX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAIUAAM M JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISETCS JOTOJHUTEIHLHOE BPEMs JIJIsl IIOJrOTOBKU OTBETA HA 3K3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0YyYEHHUS MHBAIUJIOB M JIMI C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 37]0POBbSI
¥ WHBAJIMJOB MpOIle/lypa OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHHs MO JAUCHUILUIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.




[Ipouenypa oreHUBaHUsI pe3yIbTaTOB OOYYEHUS WHBAIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/IOPOBbSI 110 JTUCHHMIUIMHE (MOIYIIO) MPEAyCMaTpUBAET MPEAOCTABICHUE WH-
dopmaruu B popmax, afanTUPOBAHHBIX K OTPAHHUYEHUSIM UX 370POBbS M BOCIIPUATHUS HH(DOpMa-
AU

JLiist i1l ¢ HapyIIEHUSIMU 3PEHUSL:

— B IIeYaTHOM popMe yBEITUYCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J11st UL ¢ HapyIIEHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JList i1l ¢ HapyHIeHUsSIMH OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

[JaHHbIM NepeyeHb MOXKeT BbiTb KOHKPETU3NPOBAH B 3aBUCMMOCTU OT KOHTUHIEeHTa 06y-

Yalouwmnxea.

Kpumepuu oUueéHnueanus omeema Ha 3K3amene

OneHuBaHuE OTBETA HAa dK3aMEHE, OCYIIECTBIISICTCS MO CIAEAYIOLIUM KPUTEPHUIM.

OneHka «0TJIMYHO» BBICTABIISETCS CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMATH-
3MpOBaHHbIE, ITTyOOKHE 3HAHUS Y4eOHOH mporpaMMbl AUCHUILUIMHBI U YMEHUE YBEPEHHO IpHMe-
HATb X Ha IPAKTHUKE IIPU PELICHUH KOHKPETHBIX 3a/a4.

OneHka «X0pomo» BhICTABISAETCS CTYACHTY, €CIIU OH TBEPJO 3HACT MaTepHuall, [paMOTHO
U IO CYILECTBY U3JIaraeT €ro, yMeeT IPUMEHATh [I0y4CHHbIE 3HaHUS HA IPAKTUKE, HO JOIIyCKa-
€T B OTBETE WJIN B PELIEHUH 337a4 HEKOTOPbIE HETOYHOCTH.

OneHka «y/A0BJIETBOPUTEJBHO» BBICTABISETCS CTYACHTY, [10Ka3aBIIEMY pa3pO3HEHHBIN
XapakTep 3HaHWM, HEIOCTATOYHO NMpaBUIIbHBIE (POPMYIUPOBKH 0A30BBIX MOHATHH, HapylIEHUS
JIOTUYECKOW MOCIEA0BATEIbHOCTH B M3JI0KEHUU MPOrpaMMHOr0 Marepualia, HO MpH 3TOM OH
BJIaJiee€T OCHOBHBIMHU pa3ziesiaMH y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HE0OXO0AUMOM IS
JanbHEeHIero o0y4eHus: 1 MOKeT MPUMEHATh MOJyYeHHbIE 3HaHUS 10 00pa3lly B CTaHAAPTHOM
CUTYallUH.

O1eHKa «HeyA0BJIETBOPUTEIBLHO» BBICTABISACTCA CTYIEHTY, KOTOPBIH HE 3HAeT OO0Jib-
i€l 4yacTH OCHOBHOI'O COJEpKaHUsl y4eOHON NporpamMmbl AMCLUMIUIMHBI, JOMYCKaeT rpyOble
OIMOKK B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET MCMOJIb30BaTh MOIY-
YEHHbIE 3HAHUS IPU PEILIEHUU TUIOBBIX IPAKTUYECKUX 3aj1au.

HTorosas oneHKa BBICTABIISETCS C YUETOM pabOThl CTYJIEHTa B CEMECTPE: YUUTHIBAIOTCS
pe3ysabTaThl KOHTPOJIBHBIX paboT (JBYX BO BTOPOM CEMECTpPE U OJHOM B TPETbEM CEMECTpE), a
TaK)K€ pe3yJbTaThl OTBETOB HAa KOJUIOKBUYMaxX U B TPETbEM CEMECTPE Pe3yibTaT OTUETa MO pe-
(bepaTUBHOMY JOKJIaNy.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH y4eOHOH JMTEpPaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCHUIINHBI

5.1 OcHoBHas JiMTEpaTypa:

1. Kypom, A.T'. Kypc Beicuieii anreOpbl [DNeKTpOHHBIA pecypc] : yueb. — DIEeKTPOH. JaH.
— Cankr-IlerepOypr : Jlanb, 2013. — 432 c. — Pexum goctymna:
https://e.lanbook.com/book/30198



https://e.lanbook.com/book/30198

2. ®annees, JI.K. Jlexuuu no anre6pe [D1eKTpoHHLI pecypc] : yued. mocobue — Diek-
TpoH. nan. — Cankrt-IlerepOypr : Jlans, 2007. — 416 c. — Pexxum gocryma:
https://e.lanbook.com/book/397.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. Kocrpukun A.W. C6opHuK 3a1a4 1o anrebpe [DnekrpoHHslii pecype]. - M.: ®DUSMAT-
JINT, 2007. - URL.: http://e.lanbook.com/view/book/2743/.

2. ®annees, JI.K. 3amaun no Beicuieii anredpe [DnekTpoHHblii pecype] : yue6. / JI.K. ®an-
nees, N.C. Comunckmii. — DnextpoH. nan. — Cankr-IletepOypr : Jlanb, 2008. — 288 c.
— Pesxxum noctymna: https://e.lanbook.com/book/399.

3. Tlpockypskos U.B. CoopHHK 3a1au 1o JTMHEHOH anre6pe [DIeKTpoHHbIH pecypc]. -
CII6.: JJans, 2010. - URL.: http://e.lanbook.com/view/book/529/.

6. [lepeyenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH
«HTEpHET», HEOOXOAMMBIX IJISI OCBOEHUS TUCITHIIIMHBI

1. Manbues, U.A. Jluneiinas anreOpa [DaeKkTpoHHBINA pecypc] : y4eb. mocobue — Diek-
TpoH. naH. — Cankr-IletepOypr : Jlawp, 2010. — 384 c. — Pexum pnocryna:
https://e.lanbook.com/book/610 .

2. Wmeun B.A. Jluneiinas anrebpa [DnekTpoHHBIA pecypc]. - M.: ®USMATIIUT, 2008. -
URL.: http://e.lanbook.com/view/book/2178/.

3. Kocrpukun, A.W. Beenenne B anredpy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DIEKTPOHHBIN
pecypc] : yueb. — DnekTpoH. gaH. — Mocksa : ®usmatnut, 2001. — 272 c. — Pexum
noctyna: https://e.lanbook.com/book/59284.

7 MeToauveckne yKazaHus JJsl 00yYAIOLIHUXCS M0 OCBOEHHUIO JUCIIHILIMHBI
CamocrosiTenpHast paboTa CTy/IeHTa BKIIOYAET B CeOsl MIOBTOPEHHUE JIEKIIMOHHOTO MaTe-

puana u MaTepuana yueOHUKOB M YI4EOHBIX TTOCOOUH, MTOJTOTOBKA K JJa0OPaTOPHBIM 3aHATHUSIM, K
KOJUIOKBUYMaM, K KOHTPOJIbHBIM paboTaMm, K pedepaTuBHOMY JOKIany (B 3-M ceMecTpe), K IK-
3ameHaM. Taxoit Bun CPC koHTponupyeTcs B X0/1€ IPOBEPKU KOHTPOJIbHBIX padOT, KOJIJIOKBUY-
MOB, CIIyIIaHUs TOKJIaJ0B M 3Kk3aMeHOB. [Ipennonaraercs caMoCTOATENbHOE U3YUYEHUE CTYCH-
TaMH TEOPETUYECKOr0 MaTepHasa 1o TeMaM, yKa3aHHbBIM B pa3jienax Tabnuisl nyHkra 2.3.1 (Bo
BTOpOM ab3alie cojiepkanus pasjena). Kaxaplil cTyeHT B TpeTbeM ceMecTpe JOJDKEH MOAroTo-
BUTh pedepaTUBHBIN TOKJIAJ [0 OJHOM U3 TaKUX TeM (IPUMEPHBIN CIMCOK TeM MpuiaraeTcs B
nyHKkTe 4.1.2). O6cyk/1eHrne U KOHTPOJIb BBIMOIHEHUS JOKJIa1a OCYILIECTBISIOTCS BO BpeMs KOH-
CYJbTaIMi (BBI3BIBHBIX U T10 JKEJIAHUIO CTYAECHTA), a TAKXKE CTYJEHTBl MOTYT OTUHUTAThCS B BUJE
MPEe3EHTALMN Ha PAaKTUYECKOM 3aHATHH WM B TUCbMEHHON (hopMe B KOHIIE CEMECTpa.

Buabl camocTosiTe1bHOM PadoThI

OO0s13aTeIbHBIMH IMpU U3yYCHUU OUCHUIIIIMHBI «AJ’IFC6p&)) SABJIAOTCA CIICAYIOIIUC BUJIbL
CaMOCTOSTEIbHOM pa60TBII


https://e.lanbook.com/book/397
http://e.lanbook.com/view/book/2743/
https://e.lanbook.com/book/399
http://e.lanbook.com/view/book/529/
https://e.lanbook.com/book/610
http://e.lanbook.com/view/book/2178/
https://e.lanbook.com/book/59284

- pa30op M caMOCTOSTENBHOE H3YYCHUE TEOPETHUECKOTO MaTepHalia 0 KOHCIIEKTaM JICK-
U 1 110 y4eOHBIM TOCOOUSAM U3 CITUCKA HCTOYHUKOB JTUTEPATYPHI;

- CaMOCTOSITENIbHOE PelIeHHE 3a/1a4 110 TeMaM MMPaKTUYECKUX 3aHATUH;
- MOITOTOBKA K KOHTPOJILHBIM paboTam;

- MIOJIrOTOBKA K KOJUIOKBUYMaM;

- MIOJrOTOBKA K JOKJIANy (TpeTuit cemectp);

- MIOJrOTOBKA K IK3aMEHaM.

7.1. MeToauuecKkue YKa3aHud K CaMOCTOATECJIbHOMY U3YIYECHHUIO CTYACHTAMHU TE€OPE-
THYECKOIro MaTepuajia

JlJ1 OATOTOBKM K OTBETaM Ha TEOPETHUUECKHUE BOIIPOCHI SK3aMEHOB CTYJIEHTaM IIEPBOIO
Kypca (2-i cemecTp) J0CTaTOYHO UCMOIb30BaTh MaTepHall JIEKIUN UM OCHOBHBIE HCTOYHUKU
auTepaTypsl U3 nyHkra 5. O1HaKo, CTyAEHTaM BTOPOro Kypca (3-i ceMecTp) MaTepuasa JIeKIui
HEI0CTaTOYHO, MOKET MIOHAI00UTHCS HE TOJIBKO OCHOBHAS, HO U JIOTIOJIHUTEIbHAS! (BO3MOXKHO
u3 MHtepHer-pecypcea) utepatypa (Hampumep, A1 HOArOTOBKU pedepaTUBHOrO JOKIIA/a).
Bech TeopeTnueckuii MaTepua, HeOOXOIUMBIH JUISl CAauy SK3aMEHOB (2 — 3 ceMecTpbl) coaep-
JKUTCS B Y4€OHBIX TOCOOMSIX U3 CIIMCKAa OCHOBHOM JuTepatypsl 1 — 2 . B ciayuae 3aTpyaHeHuH,
BO3HHUKAIOIIKX Y CTYJEHTOB B [IPOLIECCE CAMOCTOSTEILHOTO U3Yy4EHUS TEOPUH, ITPENogaBaTellb
Pa3bICHSET CIIOKHBIE MOMEHTHI Ha KOHCYJIbTAIlHSX.

7.2. MeToanueckne yKa3aHusl K CAMOCTOSITeIbHOM MOATOTOBKE CTY/JAEeHTOB K BbI-
MOJTHEHUI0 32JaHUI IO TeMaM J1a00pPaTOPHBIX 3aHATHI

JU1st BBIMOJTHEHM S IOMAIIIHETO NMPaKTHUECKOT0 3aJJaHNusl HE00X0IMMO pa300paTh MaTepu-
aJI 10 COOTBETCTBYIOLIEH TeMe 1a0bopaTOpHOro 3aHATHA. [Ipu 3TOM NCHOIB3YyIOTCS yKa3aHus,
JaHHBIE MPEIO0/IaBaTEIEM B XO/I€ 3aHATHUS, a TAK)KE TEOPETUUECKUI MaTepuall, B KpaTkoil popme
umetronmiics B coopuukax 3amad ([1-3] B mynkre 5.2 u [1-2]). Eciu cTyneHT He cMOT OHSATh
IPUBEICHHBIN B YKa3aHHBIX 3a/laYHUKaX pa300p TUIIOBBIX IPUMEPOB B TOH CTENEHH, UTOOBI ca-
MOCTOSITEJIBHO MCIOJIb30BaTh NPEAIOKEHHBIN aJTOPUTM I PELLICHUS 3aJaHUs], TO OH MOKET
MOJIyYUTh KOHCYJIbTALMIO IPENOIaBaATE.

7.3. MeToauueckue YKazaHusl K CaMOCTOSITEJILHOI MOAr0TOBKE CTYAEHTOB K BbI-
MOJHCHUI0 KOHTPOJbHBIX pa60T

Bo 2-om cemecTpe MpoBOIUTCS JIBE KOHTPOJIbHBIE pa0dOThI, a B TpeTheM ojiHa. [lepBas KOH-
TpoabHas pabdora (90 MUHYT) COCTOUT U3 AECATU 3aJaHui (OJHO 3aJaHKe OIICHUBaeTcs B 3 Oar-
Jla, HYKHUH MOPOT YCIEIIHOCTH COCTABIsACT 9 0aioB, BBICOKAs OLIEHKA CTABUTCS MIPU MOJTy4e-
Huu He MeHee 20 6amtoB). Kaxknas u3 1ByX Ipyrux KOHTPOJIBHBIX padboT (60 MUHYT) COCTOUT H3
CeMU 3aJlaHui (OHO 3a/1aHKE OIIEHUBAETCs B 3 0ajuia, HKHUN MOPOT YCIENTHOCTH COCTaBIISET
7 GasuioB, BHICOKAs OIIEHKA CTABUTCS IIPH MOJydeHUH He MeHee 14 GamioB). [l moAroTOBKH K
KOHTPOJIbHOM paboTe HeoOX0AMMO BBITIOHATH 33JJaHUs B X0J1€ TPAKTUUECKUX 3aHATHMN, a TAaKKe
JIOMaIIHe 3a7aHusl. B rpoiiecce caMoOnoAroToOBKH CTYAEHTY KeIaTeIbHO 03HAKOMUTBCS C pas3-
OOpOM OTMOPHBIX MO pacCMaTPUBAEMbBIM TEMaM 3aJiay, UMEIOIIUXCs B cOOpHUKax 3amad [1-3] B
nyHKTe 5.2.



7.4. MeToan4yeckne yKa3aHusi K CAMOCTOSITEIbHOM MOAT0OTOBKE CTYJ€HTOB K J0KJIAXy

Kaxnaplii cTyeHT BToporo kypea (3-if cemecTp) JOJKEH ITOATOTOBUTh B TEUEHUE Ce-
MecTpa JOKJIaJ [0 OJHOM U3 TeM, IPEAHAa3HAYCHHBIX JJIs1 CAMOCTOSITEILHOTO U3y4YeHus (ooiiee
OMHCAaHHUE TAaKUX TEM MMeeTCs BO BTOPOM ab3alle HEKOTOPBIX pa3JieloB CoIepKaHus TeM Talau-
bl B myHkTe 2.3.1). Iy moAroTOBKH OKIIA 1A KeJaTeIbHO KPOME OCHOBHBIX ICTOYHHMKOB JIUTE-
paTypbl UCTIOIb30BaTh UICTOYHHUKHU 1 — 3 U3 JOMOIHUTENBHOTO CIHUCKA, a TAKKE UCTOYHUK U3
WnTepuer-pecypcea. JJokaaabl MOTYT ObITh PEACTABIICHBI CTYIEHTAMU Ha MPAKTUYECKUX 3aHS-
TUSIX y JOCKU WIN B BUJIE IPE3EHTALINH, €CIIM TeMa 3aHATHS COOTBETCTBYET TeMe Aokiana. O
MOJATrOTOBKE JIOKJIa/1a TI0 TEMaM BTOPOT'O CEMECTPa CTYACHT MOJKET OTUYUTAThCSA Ha KOHCYJIbTa-
UM WIK IPEJCTaBUTh OTYET B MUCbMEHHOM (popMe B KOHIIE ceMecTpa. Jlokiaz mo oaHoi u Toi
K€ TeMe TOTOBST He 0oJiee IBYX CTYACHTOB OHOM rpymiibl. OdopmiieHHe MMCEMEHHOTO OTYeTa
0 JTOKJIaly JJOJKHO YIOBJIETBOPSITH TPEOOBAHUAM: a) TeKCT Habupaetcs 14 mpudrom Ha Oyma-
re popmara A4; 6) Ha TUTYJIBHOM JIUCTE KPOME TeMbI TaKXkKe YKa3blBaeTcs (haKkynbTeT, HapaB-
nenue (OakanaBpuar), Kypc, rpynmna, ®HO cryznenra; B) coep:kaHue MaTepuania rno oobemy co-
cTaBJsieT 3-4 CTpaHUIBL; T') CIIUCOK JINTEPATYPHI COJAEPKUT HE MEHEee IBYX HCTOYHHUKOB (BO3-
MOYKHO U3 CIIHCKA JIUTEPATYPHI B IIYHKTE 7).

7.5. Meroanuyeckue yKa3aHHsi K CaMOCTOSITEJIbHON IOATOTOBKE CTYJAECHTOB K
KOJUIOKBUYMaM

B kaxnoM cemectpe NpoBOINUTCS KOJJIOKBUYM B LIENAX 3aKPEIJICHUS CTyIeHTAMHU 3HAaHUU
TEOpPEeTUYECKOro Marepuaia. KolmokBimyM MOXKET MPOBOJAUTHCS B YCTHOM M B TUCBMEHHOU (op-
Me. B ciydae nmpoBeieHHs KOJUIOKBUYMa B TUCbMEHHOM (POpME CTYIEHT JI0JIKEH OATOTOBUTH
OTBET (U1 yCTHOU (hOpMBI — TE3UCHI OTBETA) B TeueHHe 30 MUHYT Ha OJIMH BOIIPOC (CM. HUXKE
TaOJIUILY) U3 IPUMEPHOTO MEPEUHS TEOPETHUECKUX BOIPOCOB K 3K3aMEHY, KOTOPBIN MPUBEIEH
JUISL KaKI0ro ceMecTpa B MyHKTe 4.2.1. [IepBblii KOJUIOKBHYM BO BTOPOM CEMECTPE IPOBOAUTCS
Ha Iape MocJje BHIMOJIHEHUS 33/1aHUil BTOPO KOHTPOJIbHOM pabOThI, BTOPOI B TPETHEM CEMECTpe
— Ha Mape MocJje BBIIOJHEHUS 3aJaHUi TpeTbel KOHTPOIbHON paboThl. [1010KUTENBHBIN OTBET
CTYJI€HTa MOXKET OBITh YUTEH MPHU cAaue IK3aMEHOB.

Bropoii cemecTp Tperuii cemecTp
Howmep Bonpoca Ha 1-25 1-24
KOJJIOKBHYM
Howmepa xonTponu- 1-4 5-8

PYEMBIX pa3aeioB
TaOJIMLBI B TYHKTE

2.3.1

7.6. MeToanuyeckue peKOMEHAAlUH VIS CAMOCTOATEIbHOM MOATOTOBKH CTYAEHTOB K
IK3aMeHy



B koHIie BTOpOro u TpeThero ceMecTpoB (HOpMO UTOTOBOTO KOHTPOJIS 3HAHUHM CTY/EH-
TOB II0 TUCHMIUIMHE «Anredpa» sBiseTcs 3k3aMeH. [ MOATOTOBKU K 3K3aMEHY CTyIEHTaM
HE00XOIMMO BBIIIOJIHUTH TEKYIINE CEMECTPOBBIE KOHTPOJIbHBIE Pa0OThI. DK3aMEHAIMOHHBIN OU-
JET COCTOUT U3 TPEX BOIPOCOB — JABYX TEOPETUUECKUX M OJHOIO MPAKTHYECKOIO (CM ITYHKT
4.2.3). Ilpu BbICTABICHUU OLEHKU TAaKXKE YUMTHIBAETCS YCIIEBAEMOCTb CTYJIEHTa B TEUEHUE Ce-
MecTpa: aKTUBHOCTb Ha JIEKIIMOHHBIX M IMPAKTUYECKUX 3aHATHSX, KAUECTBO BBINOIHAEMBIX B Te-
YEHHE CEMECTPA JIOMAIIHUX NPAKTUYECKUX 3aJaHUH, OTBEThl Ha KOJUIOKBUYMaX, OLIEHKH 3a KOH-
TPOJIbHBIE paOOTHI, KAYECTBO IOJATOTOBJIECHHBIX JOKJIAJ0B IO TeMaM, IpeAHa3HauYeHHbIM IS ca-
MOCTOSATEIBHOT0 U3y4eHHUs (B TpeTheM cemecTpe). Kpurepuu o1ieHOK OTBETOB Ha HK3aMEHE MpH-
BeJICHbI B TyHKTE 4.2.3.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMPOLECcca MO JUCHUILINHE (MPU HE0OX0AMMOCTH)
He npeanonaraercs.

9. Martepua/jbHO-TeXHHYeCKasi 6a3a, He0OXoAUMAasi /Il OCYIeCTBJIEHHsI 06pa3oBa-
TEJIBHOr0 MpoIecca 1Mo JUCHUILTHHE anrebpa: yueOHble ayJMTOPUH ISl POBEICHHS JICKIIHOH-
HBIX ¥ CEMHHAPCKHX 3aHATHUH, IOCTYII CTYICHTOB K KomiibtoTepy ¢ Microsoft Office.



PELIEH3HA

Ha padodyr DporpaMMy [HCHHMIUTHHE «Anredpay» M0 HANPABIEHHK) MOATOTOBKH
44.03.05 IIEJATOI'MYECKOE OBPA30OBAHHME no mpodumo MATEMATHEKA #u
HH®POPMATHEA, moaroToBNeHHYH OOUSHTOM Kadenpsl (pyHKIHOHANIBHOTO aHaTH3a
v anrebpeul Ky ['Y kanauaatom duanko-matemariueckux Hayk Turosem I'H.

Pabo9as nporpamMMa THCLHMIIHHL CONSMMHT: WENH H 3a]a9H OCBOSHHS JHCLH-
NIHHE; MECTO THCOHIUTHHEL B cTpykType OOII BO; Tpebopanna Kk pe3ynsTaTaM ocBOS-
HHA COOEPMAHWA JUCLMILIHHEL, CTPYKTYPY M COOepiaHHe IMCLMINWHEL; obpazoea-
TelbHEI® TEXHONOTHH; OLIEHOMHBIE CPEeNCTBA AN TeKYLIero KOHTPOJA YCIeBaeMOCTH,
NPOMEMRYTOYHOH ATTECTAIHH M0 HTOTAM OCBOSHHA H yueOHO-MeTonH4ecKoe obecneve-
HHe camocToATeEHOH pafoThl cTyAeHTOR; ydelHo-MeTooHYecKoe H HH{OpMalHOHHOE
obecrnedeHHe IHCUHMIKHE];, MATepHANbHO-TEXHHYecKoe obecneueHHe AHCLHIUIHHEL
Hazpanue ¥ comepxanme paboyeil mporpaMMel THCUHMMAKHE! «Anrebpa» cooTBeTCTBYET
vueDHOMY IUIaHY 1Mo HanpaeneHHio nogroroekH 44.03.05 Ilegaroruveckoe obpa3zoea-
HHe, a Tarxe PI'OC BO no sToMy e HanpasneHHIO [I0ATOTOBKH.

Kypc «Anrebpa» neHT B OCHOBE BEHICIIEND MaTEMaTHYECKOr0 00pa30BaHHA CTY-
NeHTOB YKa3aHHONO HANpABNEeHHA NOATOTOBKH H NpOIO/IAaeT NpOHIeHHEIH CTYIEeHTa-
MH B NepBoM cemectpe kype auHeiinoft anrefpel. [lostomy yenemmHocTs H3y4eHHA
IHCUMIVIHHEL ODECHeYHBASTCH 3HAHMAMH, MONYYSHHBIMH He TOABKO B paMKax Mpo-
rpaMMel N0 MATEMATHKE cCpedHei oblneobpasoBaATENEHOA MIKOABL, HO H 3HAHHAMH I10
nuHefiHoli anrebpe. Pacnipenenednve sHpoR yuebHOH paboThl ¢ yUeTOM HX TPYIOEMKO-
CTH M0 CONEpPMKATENBHEIM pa3lenasM MO3BONAET COYETATh TEOpPeTHHECKOe H MpakTHHe-
crkoe o0ydeHHe NIeMEeHTaM TeOPHH MHOTOWIEHOE, TEOPHH anredpaHyeckHxX CHCTeM
(rpynn, Konew, BeKTOPHBIX [IPOCTPAHCTE) H TeopHH NHHeliHbX onepatopok. [Tpu oceo-
eHHH JHCHHNNMHHE «Anrebpa» BripadaTeIiBaeTCA oDmIEMaTeMaTHHECKads KyIBTYpa:
YMEHHe [IOTHYeCKH MEICIIHTE, IPOBOAMTE JOKA3ATENLCTBA OCHOBHBEIX VTBEPIKIEHHI,
YCTAHABMUBATE MOTMYECKHE CEAIM MEM Iy NOHSTHAME, NPHMEHATE NONy4YeHHbIE SHAHHA
INA peleHHA anrefpandeckux 3a0a4 H 3a1a4, CBAHHEIX ¢ NPHACKEHHAME anrebpan-
YecKHX MEeTOINoB (HanpHMep, NoclefHHii pasien B COOepEAHHHM AHCLUHIIIHHEI NOCBA-
WeH NpHMeHeHHAM TeopHH NHHelinex orobpamxennit). [lomy4yaemele sHaHHA B Kypee
wAnreGpay NexaT B OCHOBE MaTEeMaTHYSCKOTO 0DpasoBaHNA H HeoDXOMHME! JNA ITOHH-
MAHHA H OCBOSHHSA BCEX MNOCISAYIOUIHX KYPCOB MAaTEMATHKH, KOMNBIOTEPHEIX HAYK H
ux npanoxendii. CoppeMeHHBIE DOCTHAEHHA B 00J8CTH KOMNBIOTEPHEIX TEXHONOrM
YIOMHHAIOTCA B TPETEEM pasfene pabodeii nporpaMMel B CBAIH BO3MOKHOCTRIO MPOEE-
JeHHA NPAKTHHECKHX 3aHATHI MO HEHOTOPEIM TEMAM C HCIOABIOBAHHEM MYILTHME-
JMHAHBIX TEXHOMOTHE,

Cunrato, uro pabo4as mporpaMMa COOTBETCTBYET IMOCYIapCTBEHHEIM TpeDOBAHH-
AM K MHHHMYMY COOSPMAHHA H YPOBHIO INOANOTOBKH BRINYCKHHKOB MO HANPABISHHID
nogrorosgd 44.03.05 «llenarornyeckoe obpazosanuer no npoduimo «MarematHka H
HHDOPMATHKAaY H MoeT OBITE peKOMEHI0BAHA [UTH BEICIIHX 3aBefeHHi.

3aeexyrommil kadenpoil obmeit MaTrematuxy Kyb ['TY, /f’_>
KaHAMAAT hus.— MaT. Hayk, mouedt Tepemenko H.B. N’/




PELIEH3HA
HA pabo9yw OporpaMMy IHCLHIIHHE «Adredpa» Mo HAMPABISHHIO NOATOTOBKH
44.03.05 wllemarorugeckoe obpazosanues no NpodHI0 NOAMOTOBKH «MaTemaTHka H
undopMaTHray, NOATOTOBNEHHYIO NOLEHTOM Kadelpel (YHKIHOHAIEHOIO aHANHIa M
anredpel Kyol'Y kanaanarom dusHro-MareMaTH9eckHx HayK TuTtoBeM I.H.

Pafouas nporpamMma DHCOHIUTHHEL «Anrefpay COmepKHT: LETH H 3a0349H OCBOe-
HHA JAMCUHIUTHHEL, MecTo gucuunnuHe B crpykrype OOII BO; tpebopanna Kk pe3yneTa-
TAM OCBOSHHA COMEPHAHHA THCLUHNAHHEL; CTPYKTYPY H COJepiKanHe THCLHILTHHEL 00-
Pa30BaTeNEHEIE TEXHONOIHHE; OLEHOYHEIE CPeACTEA IUIA TEKYINEND KOHTPONA yenesac-
MOCTH, NPOMEXYTOYHOH aTTeCTAllHH MO HTOTaM OCBOSHHA H y4eOHO-MeTOAHYeCKoe
obecnevenre caMOCTOATENLHOM paboThl CTYAEHTOR; yaeOHO-MeTOIHYECKDE, HH(OpMa-
LHHOHHOS H MaTepHANTEHO-TeXHHYeckoe obecneveHHe JHCUMHILUTHHEL.

Hassanue n conepwanne paboyei nporpaMmel cooteetcTByeT OT'OC BO no
HAMPABITEHHIO MOAroTOBKH «[legaroryyeckoe obpasoBaHHes (KBANHQHKALHA (CTe-
neHE) «OaKanasp» ).

Jina H3ydeHHA MaTepHANa NHCUHIUIHHEL CTYISHTaM MOCTATOYHO SHAHHE, momy-
ueHHEIX B Kypce «JIuHeiinoil anrebpei» B nepeoM cemecTpe. B nporecce obydyenns so
BTOpOM H B TPETEEM CEMECTpax BHpabaTEIBAlOTCH ODMEeKyNsTYpHEIE H npodeccHo-
HansHEe KoMnereHunH (OK3, OK6, ITK-5). [Ipn ocBoeHHH OMCUHMNIHHE TAKKe BBIpa-
DaTeiBaeTca oDUEeMaTeMaTHYECKad KYNBTYpPa: YMEHHE TOTHYECKH MBICIHTE, NPOBOIHTE
NOKA3aTENECTBA OCHOBHBIX YTBEPHIEHHH, YCTAHABIHBATE JIOTHYECKHE CBA3H MEXIy
MOHATHAMH, MPHMEHATE MOMyHeHHEe 3HAHHA Ul pelleHHd anredpaHvecKHx 3ajaqd M
3a/1a4, CBAZAHHEIN C TTPHIOMKEHHAMH anrefpamdeckux MeTonos. [lomyvaemeie 3nanns
NeXAT B OCHOBE MATEMATHYECKOTO oOpa3zoBaHMi M HeoOXOJMMEl ANA MOHHMAHHA H
OCBOCHHA BCEX KyPCOB MAaTEMATHKH, KOMIIBIOTePHEIX HAYK H HX OPHIOKEHHHA no JaH-
HOMY HanpapIeHHI MOATOTOBKH. B pabouel nporpaMse NpHBOOHTCA OOCTATOYHO Mo-
OpoBHE CHHCOK TEOPETHYECKHX BOTIPOCOB M BCEX THIOB INPAKTHYECKHX 3aIaHHH, KO-
TOpPBIE CTYASHTE JOJDKHEl OCBOHTE B NPOLIECCE H3YHEHHA AMCLMILIHHEL

Cumaio, yTo pafouas nmporpaMmMa JHCLHHILIHHBL «Aaredpa» COOTBETCTEYET rocy-

OapCTBEHHBIM Tpe0oBaHHAM K MHHHMYMY COOSpiKaHHS M YPOBHKI) NOATOTOBKH BEI-
NYCKHHKOB [0 HanpaBneHHio nogrotoek 44.03.05 «llemarormdeckoe obpasosaHues
no npobuamo «MatemarHka 1 nHbopMaTHRa?.

JoueHT Kadeaps HHPOPMALHOHHEIX i
Texaonorni Kyb 'Y, kana. ¢us.— MaT. HaAyK . |
Tapxyma O.B. L1 flal




