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I. Hesn v 3apaum TUCHUILVIHHBI (MOYJIAA)

Ienu - n3yyeHne OCHOBHBIX MaTEMaTHYECKHUX IMOHSATUNA W NPEICTABICHUN JIMHEWMHOW ayre-
OpBl ¥ AHAIUTHYECKONW FeOMETPUH, Ha OCHOBE KOTOPBIX CO3/IAI0TCSI MaTeMaTHYECKUE MOAETH (H -
3UYECKUX SIBJICHUM M 3aKOHOB B JIMHEHMHOM MPUOIMKEHUH, U3yUYE€HUE Pa3IMYHBIX YHCIOBBIX MHO-
JKECTB U CTPYKTYp, IIOCTPOCHHBIX HA YMCIIOBBIX MHOKECTBAX, JIMHEHHBIE U EBKJIUIOBBIEC IIPO-
CTpaHCTBA, JUHEHHbIE U MOJWINHEHHbIE (YHKIUU U (PyHKIIMOHAIBI, TpeoOpa3oBaHus, JUHEHHbIE
OIIEPaTOPBI, CUCTEMBI JINHEWHBIX YPABHEHUM U METO/bl UX PELICHHUS.

3HaHUs, TOJyYeHHbIe NpU U3ydeHuu «JIuHeiHoi anreOpbl U aHATUTHYECKON TeOMETPUI»

(GOopMHPYIOT MaTEeMaTHYECKyI0 KYJbTYPY, COCTaBIIIIOT OCHOBY €CTECTBEHHOHAYYHOTO MOJX0/]a

WCCIIeIOBaHMs IPUPOAHBIX siBIeHUI. lI3ydeHne OCHOBHBIX pa3/esioB JIMHEHHOU anredphl U Teo-

METpHUH, HEOOXOJUMBIX JUIS TIOHUMAHUS OPYTUX JAUCLUIUIMH MaTeMaTHKH, a TakKe TUCHUIUIMH

KJIacCH4eCKOW MU KBaHTOBOW (u3uku. KoopauHaTHbIE MeTon (OPMYIMPOBKH M HUCCIIEIOBAHUS

T€OMETPUYECKUX BOIIPOCOB OTHOCUTCA K YUCITY BaKHEMIIMX KOHLENIUM COBPEMEHHOW MaTeMma-

TUKU. Ero BO3MOXHOCTH U cdepa NPUMEHEHHUs BBIXOAST JAJIEKO 32 PAMKH TE€X MPOCTEHUIIUX pe-

3yJbTaTOB, KOTOPHIE HBIHE MPUHATO OTHOCUTH K aHAJIMTUYECKOW reomeTpuu. CTaHIapTHBIN Kypc

AQHAIUTUYECKOW TreoMeTpuH HeoOxoauMm ans ¢GopMUpoOBaHHsA 0OLIEH (PU3MKO-MaTeMaTHYeCcKOu

KYJIBTYPBI, TaK KaK II03BOJISET HA YK€ 3HAKOMBIX CTYJEHTY IIPOCTBIX IIPUMEPAX OCO3HATH TO, KAK

anredpandyeckue U aHAIUTUYECKHE METO/bl MCIIOJB3YIOTCS JUIsl MOCTAHOBKH U PELICHHUS] YUCTO

reoMeTpUUECKUX 3a1a4d. KpoMe Toro, npu n3y4eHUH aHAIMTUYECKOW T€OMETPUM YUALUICS NP -
o0OpeTaeT HayalbHbIE HABBIKW B IIPOBEJCHUH PACUETOB aJIreOpanvecKkoro XapakTepa ¢ BEKTOPHBI-

MH U MaTPUYHBIMU OOBEKTAMH, YUUTCS COMOCTABIATh UM HAIJIAJHOE T€OMETPUYECKOE MCTOIKO-

BaHHE. DIIEMEHTAPHBIE BOIPOCHI FT€OMETPUUECKOT0 COJIEPKAHUS TIOBCEMECTHO BO3HUKAIOT Ha pa3-

JIMYHBIX JTalax IMOCTAaHOBKU M PEIICHMS KOHKPETHBIX 3a/1a4 TEOPETUUECKON MEXaHUKH, DIIEKTPO-

JTUHAMHKH, ONITUKY, KBAHTOBOM MEXaHUKHU M CTATUCTUUECKON (PU3HKH.

[Ipu n3yyeHnu AUMCHUIUIMHBI PEIIAOTCS CIEAYIOLIUE 3a1a4u:

® y3yuYeHHE OCHOBHBIX MOHATHH JMHEHHOMN anreOpbl, METOJOB U MPHEMOB MaTeMaTHUECKUX JI0-
Ka3aTeJIbCTB TEOPEM U YTBEPKICHUN

® OBJAJICHUE IIPAKTUYECKMMM HAaBBIKAMU W IIPUEMAMH BBIYMCIECHUHN OINpPEAEIUTENICH MaTpHLL,
orepanuil HaJ MaTpUIlaMH, PEUICHHUs] CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHHM, 3aKO0-
HOB NMpeoOpa3oBaHMi BEKTOPOB U MaTPHII, PEIICHHUs XapaKTepUCTUUYECKOTO YpaBHEHUs, HaX0-
XKJICHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHHM, Onepanuil HaJ KBaJpaTUYHBIMHU
(dbopmamu, BeIYUCICHUS (GYHKIMA OT MaTpHIl U T.1.

e (opMupOBaHHME Yy CTYJCHTOB YMEHUH U HAaBBIKOB CAMOCTOSITEILHOIO MPHOOPETEHUs U IMpH-
MEHEHUS 3HAaHUH NPU UCCIICJOBAHUN U TIOCTPOCHUU MaTEMATUYECKUX MOJEIIEH;

® OBJIQJICHUE 3HAHUAMU 10 IPUMEHEHHIO aJlreOphbl B Pa3IMUHBIX pa3zaenax (pU3MKHU IpU omuca-
HUU QU3NYECKUX SBIICHUM;

® IIPOJEMOHCTPUPOBATH HCIOJIB30BAHNE BEKTOPHBIX M MATPUYHBIX pacyeTOB Ha IpUMEpe
PacCMOTPEHMS XOPOLIO MU3BECTHBIX BOIPOCOB JJIEMEHTAPHOW I'€OMETPUU B paMKaxX KOOp.H-
HaTHOI'O METOJIA ONIUCAHUS;

® COOOLIUTH HEOOXOJUMYIO COBOKYITHOCTh F'€OMETPHUUECKUX (PaKTOB M PE3yJIbTaTOB, UCHOJb3Y-
€MBIX B JajibHEHIIeM Npu U3ydeHUH (yHIaMEHTAIbHBIX U MPUKIAIHBIX JUCIHUILIUH (PU3HKO-
MaTeMaTHYECKOro 1MKJIA, HEOOXOJUMBIX OyIyIeMy BBITYCKHHKY B €rO IOBCEIHEBHOU Jes-
TEJIbHOCTH;

® [I0SCHUTb F€OMETPUUECKOE MIPOUCXOKACHUE U COJEPKAHUE PAAA OCHOBHBIX (PM3NYECKUX Be-
JIMYMH, OTHOCSIIUXCS IPEUMYILIECTBEHHO K MEXaHUKE MaTEPUAIBHON TOYKH U CUCTEMBI MaTe-
pPHAJIBHBIX TOYEK.

e (opMupoBaTh TBEP/ble HABbIKM B IOCTAHOBKE 3314 U B MX PEIIEHUH KOOPAWHATHBIM METO-
JIOM B cly4asix, KOTJja FeOMeTpHUUecKre 0OBbEKThI OMUCHIBAIOTCS CUCTEMAaMH JIMHEWHBIX ypaB-
HEHUI U HEPaBEHCTB;

e  OBJaJEHHE IpPUEMaMH U CIIOCOOAMU HCCIIEOBAaHUS JTMHEHHBIX YPAaBHEHUN M CUCTEM JIMHEH -
HBIX YPaBHEHHH C ABYMs U TpeMs NEPEMEHHBIMH C UCIOJIb30BAaHUEM BEKTOPHOIO M MaTpHY-



HOT'O UCUHCIICHHUS.
II. Mecto nucuuninnbl B ctpykrype OITIOIT

JluneitHas anreOpa W aHATUTHYECKash TE€OMETPUS OTHOCUTCS K JUCIMIUIMHAM 00s3aTeIbHOM
4acTH OCHOBHOM MpogeccHOHaNbHON 00pa3oBaTeNbHOM MPOrpaMMbl U SIBIISETCS 00s3aTeNbHOM
i ocBoeHusi. OCHOBHBIE TPeOOBAaHUS K BXOJHBIM 3HAHUSM CBSI3aHBI CO 3HAHUSMM M HaBBIKaMHU,
BJIa/ICHUEM BBIUMCIUTEIbHBIMA METO/IaMU U TIPUEMaMU PellieHUs] CTaHIapTHBIX 3a/1a4 M3yuaemas
JMCLUIUIMHA SIBIIIeTCSl 0a30BOM JUId M3yueHHs TakKuxX AMCUUIUIMH Kak «luddepenunanbueie u
WHTErpalbHble ypaBHEHUs Y, «Teopust QyHKIMI KOMIUIEKCHOTO IEpEMEHHOro», «MeTo/bl MaTe-
MaTH4YecKol (pU3MKM», a TaKkKe psijia JUCHUIUIMH TeOPETHUECKONH PU3UKH: «DIEKTPOAMHAMUKAY,
«KBaHTOBass MEXaHUKaY.

III. TpeGoBanus Kk pe3yabTaTaM 0CBOCHUS TUCHMILIMHBI (MOLYJIs1)

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4Y€eHHsI MO JUCHUNINHE, COOTHECEHHBIX ¢ NHIMKA-
TOPAMHU JOCTUKEHHUSI KOMIIETEHIMH

Komnerenuus OIIK-1: CnocobGeH mpUMEHSATH €CTECTBEHHOHAy4YHBbIE U OOIICHH)KEHEPHBIE
3HaHMS, METOJIbl MAaTEMaTHUYECKOr0 aHaJh3a M MOJECIMUPOBAHMS, TEOpPETHYE-
CKOTO U 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHMs B MPOPECCUOHATBHON JIeATENb-
HOCTHU
Nunukatopsl OIIK 1.1 [Tpumensier 6a3oBbIe 3HaHUS B 00JacTH (PU3MKH, MaTeMaTH-
YeCKOro aHaJIn3a JJIs PEeLIeHUs 3a/1a4 TEOPETHUECKOI0 U IKC-
KOMIIETEHILINH . .
MEePUMEHTAIBHOTO HUCCIeI0OBaHUM B MpodeccnoHanbHOM nes-
TENbHOCTH
OIIK 1.2 [Tpumensier 6a30BbIe 3HaHUS B 00JaCTH METOAOB MAaTeMaTH-
YEeCKOro aHallu3a U MOJEIUPOBAHUS JUIsl PELEHUS MPHUKIa-
HBIX 337124 TPO(HeCcCHOHABEHOM NeSTEIIbHOCTH
OIIK 1.3 IIpoBOIUT TEOPETUUECKUE U IKCIIEPUMEHTAIIBHBIE UCCIIEN0BA-
HUS B IpOo(eCCUOHATIBHON AESITENbHOCTU

IV. Conepkanue  CTPYKTYpa JUCUMIIJIMHBI

O0BeM TUCIUIUIMHBI COCTABIIIET S5 3aUeTHRIX eauHull, 180 yacos, B ToM 4uncie 87 4acoB KOH-
TaKTHOM pabOoTHl.

3aHATHS TPOBOAATCS B OYHOU (hopMe 0OyUCHHUS ¢ TPUMEHEHUEM JTUCTAHIIMOHHOTO KOHTPOJIS
camocCTosATeNbHOU paboThl cTyaeHToB yepe3 DMOC dakynpreTa. DIEKTPOHHON M AMCTAHIIMOH -
HOM (hopM 00yUeHUS HE TTPETYCMATPHUBACTCS.

Ha npaktuueckyto noaroToBKy oTBoautcs 34 Jaca.

dopMa MPOMEKYTOUHON aTTECTAIIUU: IK3aMEH.

4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAaHHOE€ 110 TéMaM, ¢ YKa3aHUEM BUAO0OB
y’-IEﬁHLIX 3aHATHI 1 OTBCACHHOI'0O HA HUX KOJIHYECTBA aKaJACMHUYECCKUX YaCcoB

Ne | Pasmen | Ce | Bc W3 Hux Bunp! yueOHoit paboThl, ®opMbI Te-
n/n | pucuu- | Me er | IpakTH4ye- | BKJIIOYAsi CAMOCTOSTENBHYIO paboTy oOydaromumxcs , KyIL[ETOo
IUIMHBY | CT 0 | ckas moaro- MIPaKTHYECKYIO [TOJrOTOBKY M TPYJOE€MKOCTh KOHTPOJIS
TEMBI p 4a | TOBKa 00y- (B "acax) yCIeBaeMo-
CO | yaromuxcs CTH;
KonrtaktHas pabota mpernonaBarens ¢ | CamocTos-
B ®opma npo-
00yJaromuMucs TeJbHAs .
MEXyTOYHOH
pabora
Jlexunn CemuHap- Koncynbra- aTTecTaln
CKue A (no ceme-
/mpaxkTuye- cmpam)
CKHE
/mabopaTop-
HBIE




3aHSATHUS
1 Brnoxn 1| 1 180 34 34 34 1 76 [IpaxTuye-
n?2 CKOE  3ajma-
Hue;
DK3aMeH
Hroro: 180 34 34 34 1 76

4.2 ILlnan BHeayHHTOPHOﬁ CaMOCTOSITENbHOM paﬁ()TbI oﬁy'{ammnxcﬂ o JTMCHMIIJIUHE

CemecTtp HazBanme pas-| CamocrosarensHas paboTa o0yyaromuxcs OrneHo4HOE YueoHo-
eJ1a, TeMBI CPEACTBO METOoIuue-
ASHS Bun camocrosi- | Cpoku BeITION- | TpymoeMKeTh pen A
o ckoe obecrie-
TENBHOW pabo- | HeHHs (dac.)
YEeHHE caMo-
TBI .
CTOSITETTBHON
paboTHI
1 broku 1 u 2 Homamnee 3a- |Ilocne  mpoii- 76 Hemonctpanust | OCHOBHasE U
naHue B Buge | ACHHBIX TEM TOTOBBIX PEIIE- | oo,
HUH
3ajJa4 U BOIPO- JIUTepaTypa.
COB Ob6pazoBa-

TEJIbHBIE pe-
Cypehl,  J0-
CTYIIHBIE T10
JIOTUHY U Ta-
poito Hb
ury.

4.3. Conep:xanue y4eOHOIro MaTepuaJa

Baok 1. JIuneiinas ajareopa

Tema 1. Matpuiibl 1 onpeneauTenu

1. Beenenue. JluneiiHocTs B ¢pu3uke U MareMaTuke. Marpulibl, onepanuy HaJl MaTpUIIaMHU,
cBoiicTBa onepanwmii. TpancrionupoBanue. JInneitHoe nmpeodpazoBanue. bioyHble MaTpUIlbL, IPsi-
Masi CyMMa MaTpull, aaredpandeckue cBOicTBa MpsiMoil cyMMbl. KomMmMyTaTop M aHTHKOMMYTa-
top. Caen matpuupl. ['pynna noacTraHOBOK M CHMMETpHUUECKas Ipymmna.

2. Onpeaenurensb MaTpULbl (1Ba onpeaeneHus). MuHop u anreOpanyeckoe gononHenue. /Isa
tuna MuHOpoB. Teopema Ne 1 Jlamutaca. OcHoBHbIE CBoOiicTBa ompenenureneil. OnpenennuTenb
npoussenenus: marpuil det(AB) = det(A) det(B), Teopema Ne2. O6patnast matpuna, Teopema Ne
3. MaTtpuuHble ypaBHEHUSI.

3. JluHeiHast 3aBUCUMOCTb CTPOK U CcTOOIOB MaTpulel, Teopema Ne 4. Panr u Ga3zucHbIi
MUHOp MaTpHULbl. DJIEMEHTapHbIe peoOpa30oBaHus CTPOK MaTpULlbl. MeTo/1bl BBIYMCIICHUS paHra:
METOJ JIEMEHTAapHbIX NpeoOpa3oBaHUil U MeTo/ OKalMIItoIKX MUHOpoB. Teopema Ne 5 o Ga-
3ucHOM MHUHOpe. PaHr mpousBenenus marpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneliHOE IPOCTPAHCTBO

4. JluHeliHO€ MPOCTPAHCTBO, BEILIECTBEHHOE M KOMIUIEKCHOE. OCHOBHbIE IPUMEPHI JTUHEH -
HBIX NPOCTpaHCTB. JInHeiiHas KOMOMHALUA U JMHEHHas: 3aBUCUMOCTb BEKTOPOB, Teopema Ne 7.
PasmepHocth nmpoctpancTBa. basuc n xoopaunatel. [Ipumepsr 6azncoB. EquHCTBEHHOCTD pasiio-
JKEeHHUs BeKTopa 1o 0asucy, Teopema Ne 8.

5. TlogmpocTpaHCTBO M JMHEWHas 000JI0YKa CHCTEMbl BEKTOPOB, Pa3MEPHOCTb JIMHEHHON
o0osouku. IIpsimas cymMMma JIMHEHHBIX POCTPAaHCTB, Teopema Ne 9. O0beHEeHNE U IiepeceyeHre
JMHEHHBIX MPOCTpaHCTB, TeopeMa Ne 10 o pasmepHOCTH 00BEIWHEHHS HPOCTPAHCTB. M30MOp-
¢u3M MHEeHHbIX MpocTpaHcTB, Teopema Ne 11. [IpeobpazoBaHue KoOpaAMHAT BEKTOpa IIPU MPeod-
pazoBanuu Oasuca.

Tema 3. CucTemMbl JUHEHWHBIX YPaBHEHUN




6. Cucrtemsl nuHeitHbIX ypaBHeHu# (CJIY). Crnoco6sl 3anucu u ux kiaccuduxarms. Cos-
mectHOCTh CJIY, Teopema Ne 12 Kponekepa- Kanemnmn. KpamepoBckue CUCTEMBI JTMHEWMHBIX
HEOJHOPOHBIX ypaBHeHull. Popmyna Kpamepa. Meton K.I'aycca pemenust cucreMbl TMHEUHBIX
ypaBHeHui. Pemenue ognopoanoit CJIY, TpuBHaabHOE M HETPUBHAIBHOE pemeHus, TeopeMa Ne
13. ®ynaameHTanpHas cucreMa pemieHuil onHopogHon CJIY. O6miee pemieHue, MPOCTPAHCTBO
pemieHuii. CBOMCTBA pEIIEHNH HEOJHOPOJHON U COOTBETCTBYIOIIEH OJTHOPOJHON CHCTEMBI ypaB-
HEHHUIA.

Tema 4. EBKIUI0BO U YHUTAPHOE TPOCTPAHCTBO

7. Cuctema akCMOM CKaJIIpHOTO Mpou3BeaeHUs. KOMIUIEKCHOE U BELIECTBEHHOE €BKJINIOBBI
npoctpancTBa. OOUIMI BUJ 3a/laHUsl CKAJIIPHOTO MPOU3BEIEHUS KOHEYHOMEPHOI'O JIMHEHHOTO
IpocTpaHcTBO. OCHOBHBIE IPUMEPHI 3aJJaHMsI CKAISPHBIX IPOU3BEIEHUIN B PA3JIMYHBIX JIMHEHHBIX
npoctpancTBax. HepaBenctBo Komm - bynsikoBckoro. Ilpumepsr HepaBencTB Komm - byhs-
KOoBcKoro. OnpezeneHus yria MeXIy ABYMs BEKTOpaMH W HOPMBI (JUIMHBI) BekTopa. Hopmupo-
BaHHOE IIPOCTPAHCTBO.

8. OpToroHaIbHOCTH BEKTOPOB U OPTOTOHAIBHBIN Oasuc, Teopema Ne 14. CBoiicTBa opTOro-
HanmpHOTO 0a3uca. Meron oproronanusamnuu ['pama - [IImuara, Teopema Ne 15. Marpuna ['pama.
I'eomeTrpuuecknii cmbic onpenenauTens matpulsl ['pama.

Tema 5. JIuneliHble OniepaTopbl B KOHEYUHOMEPHOM JIMHEHTHOM MTPOCTPAHCTBRE

9. Jluneitnslii oneparop. Onepanuu HajJ JUHEHHBIMU OllepaTopaMM M UX cBolicTBa. [Ipo-
CTPAHCTBO JIMHEWHBIX OMEPATOpPOB. Marpuiia JUHEWHOrO ONeparopa B KOHEYHOMEPHOM JIMHEW-
HOM IIpoCTpaHcTBe. S1po 1 06pa3 mHeiHoro onepaTopa, npumepsl. Teopema Ne 16 o cymme pas-
MEpHOCTeH sifpa u oOpasa. Panr nuneitHoro oneparopa. OOpaTHBIN onepaTop U yCJIOBHS CYIIE-
CTBOBaHUS OOPAaTHOT'O OIepaTopa.

10. Crpykrypa nuHenHOro oneparopa. MHBapuaHTHOE MPOCTPAHCTBO. Bua MaTpuIbl TuHEH-
HOT'O OIEpaTopa B Cllydyae CyIIECTBOBAaHUS MHBApPUAHTHBIX MPOCTPAaHCTB. OJHOMEpPHBIE NHBAPH-
aHTHbIE noAnpocTpaHcTBa. COOCTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPBI JMHEHHOrO ornepa-
Topa, Teopema Ne 17. XapakTepucTuueckoe ypaBHEHNE U XapaKTEPUCTUUECKHUM ITOJIMHOM.

11. Cnektp nuHeitHoro onepartopa. IIpeoOpa3zoBaHue MaTpHIlbl JMHEHHOTO OIepaTropa, Teo-
pema Ne 18. TlogoOHbIe MaTpuIlsl U uX cBoiicTBa. Teopema Ne 19 o cBoiicTBaX cCOOCTBEHHBIX BEK-
TOPOB JIMHEMHOTO omneparopa. Jnaronanusanus MaTpulbl JUHEHHOTO oneparopa, Teopema Ne 20.
[TonsaTue >xopAaHOBON (OPMBI MATPHIIBI.

12. ConpsxeHnslil oneparop, Teopema Ne 21. IpMHUTOB orepaTtop U CBOMCTBA OomNepanuu 3p-
MHUTOBO conpsbkeHrne. CBOMCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHUH 3PMHUTOBA
oneparopa, Teopema Ne 22. YHUTapHBIN (OPTOTOHAIBHBIN) ONEpaTOp U €ro OCHOBHBIE CBOMCTBA.

OO0wMii BUJ] OPTOTOHAIBHOTO ONlepaTopa Ha MIIOCKOCTH.

Tema 6. bunnnaelinsie ¥ KBaapaTnyHele GOpMbl, GYHKIIMA OT MaTPHI]

13. bununeitnas u kBaapatuuyHas Qopmsbl. llomytopanuneiinas ¢opma. Knaccudukarms
KBajpaTHuHbIX (opm, kputepuid CunbBecTpa. HopManbHbI 1 KaHOHMYECKUH BHJIbI KBaJpaTUY-
Hol ¢opmsbl. [IpeobpazoBanue KBaapaTUYHON (GOPMBI NPpH Mpeodpa3oBaHuu Oasuca, Teopema Ne
23. Panr xBagpatuyHoit popmel. Metoa Jlarpanka npuBeaeHUs] KBaAPaTUIHON (GOPMBI K CyMMe
KBaJpaToB. MeTOJI OPTOroHAJIBLHOIO MPeoOpa3oBaHus KBaJAPaTUYHON (OPMBI K KAaHOHHYECKOMY
Buy, Teopema Ne 24. 3akoH nHepuuu. OTHOBPEMEHHOE MPUBEACHHUE JABYX KBaJpPaTUUHBIX (HOpM
K CyMMe€ KBaapaToB, Teopema Ne 25.

14. CnekTpasibHOE pa3ioKeHUE IPMUTOBA orneparopa. CBOMCTBa MPOECKIUOHHBIX ONEPaTO-
poB. Teopema Ne 26 ["'amunbrona - Kanu.

15. ®ynkuun ot marpun. [lommHoMuanpHas MaTpulla 1 MUHUMAaIbHBIM TOJIMHOM. WHTEpIIO-
IUpyomui nosmHoM Jlarpanxka - CunbBecTpa.

biok 2. AHanuTnyeckas reOMETPHUS

Pasmen 1 MATPULIBI U AETEPMUHAHTBI 2x2 u 3x3
Tema 1. KoopauHaTHBINH MeTO1 GOPMYITHPOBKU U UCCIIEJOBAHUS T€OMETPUUECKHIX BOIPOCOB,
€ro poJib B paMKax COBpEMEHHOM MaTeMaTuku. OCHOBHBIE CUCTEMBbI KOOPJIUHAT, UCIIOJIb3yEMBbIC




Ha MpaKTHKe: MPsIMOYToJbHAs JeKapTOBa, KOCOYToJibHas AEKapTOBa, IMIMHApUYECKas U cepu-
yeckas. [IpeoOpa3zoBaHus KOOpAWHAT U CBOWCTBA CUMMETPHUHU.

Tema 2. Matpuusl 2x2 1 3x3 U UX CBSI3b € JMHEHHBIMU MTPeoOpa30BaHUsAMHU KoopauHaT. [le-
TEPMHHAHTBI MaTPUI] IpeoOpa30BaHusl B IBYX U TPEX U3MEPEHUSX, TPaBUIIa BHIYUCICHUS, OCHOB-
HBIE CBOICTBA U FreOMETpUUECKU cMbIci. Clie[] MaTpUIbl U €T0 CBOWCTBA.

Tema 3. lpaBriio yMHOXKEHUSI MaTPHUIl U €r0 reOMETpUUYECKasi MOTUBUpPOBKa. Teopema o 1e-
TEpMUHaHTE Mpou3BeeHus Matpull. [lpeacraBiaenne 06 o6paTHOM MaTpHIle Kak MaTpulle o0paT-
HOTO0 NpeoOpa3zoBaHusi. BeIpokIeHHbIE MAaTPUILIbI, KPUTEPHI CYyIIECTBOBaHUS 0OpAaTHOW MaTpPHIIbI.
Haxoxxaenne oOpaTHON MaTpHIIb B caydae MaTpui 2x2 u 3x3.

Tema 4. KBagpaTHble CHCTEMBbI JINHEHHBIX YPAaBHEHUH C ABYMsSI M TPEMSI HEU3BECTHBIMH, KpH-
Tepuil OJHO3HAUYHOM paspemmmMoctd U Gopmynsl Kpamepa. IIpencraBnenue o merone ['aycca.
['eomeTpryeckoe UCTOIKOBaHHE OJTHO3HAYHON Pa3pelinMOCTH, HECOBMECTHONW CHCTEMBI U CUCTE-
MBI ¢ OECKOHEYHBIM YUCIIOM petieHuid. OpToroHalbHbIe MAaTPHIIBI U UX CBOMCTBA.

Paznen 2 BEKTOPBI U OIIEPALIMU HAJI HUMU

Tema 5. BekTopbl Kak HanpaBieHHbIE OTpe3ku. COBOKYITHOCTH BEKTOpOB. JInHElHas He3aBU-
CUMOCTb U JINHEWHasi 3aBUCUMOCTb COBOKYITHOCTH BEKTOPOB. ba3zucHbIe BEKTOPHI U Pa3sIoKEHUE
3aJaHHOTO BekTopa. KoopauHaTel BekTopa B 6aszuce. [leiicTBUS ¢ BEKTOpaMu B KOOPAWHATHOM
MIpe/ICTaBICHUH.

Tema 6. 13meHeHne KOOpAMHAT BEKTOpa NMpH 3aMeHe 0as3uca M Hauyana koopauHar. Ilpen-
CTaBJICHUE E€BKJIMIOBBIX JIBKEHUI ¢ (UKCUPOBAHHBIM HAyajJOM OPTOTOHAJbHBIMU MaTpUIAMHU.
[loBOpOT M cIBUT NPSAMOYIOJIBHOW AEKapTOBOW CHUCTEMBI KOOpAMHAT. MaTpulia OBOpPOTa U €€
cBoMcTBAa. HEKOMMYTaTHBHOCTh TPEXMEPHBIX TOBOPOTOB.

Tema 7. CkanspHOe NPOU3BEAEHUE BEKTOPOB, €r0 JMHEHHOCTh. BEKTOpHOE NPOU3BENECHUE U
ero cpoictBa. KococummerpuuHocTs. IIpencraBienre BEKTOpPHOE MPOU3BENCHUE B OPTOrOHAJIb-
HOM 0azuce MpH MOMOIIY CUMBOJIMYECKOTro omnpenenutens. @opmyra s TBOMHOTO BEKTOPHOTO
npousBeaeHusa “BAC-CAB”. CMmemianHoe Ipou3BeIeHUE U €r0 FeOMETPUUECKUNA CMBICTT.

Pazzien 3 TEOMETPUS [TPSIMBIX U INIOCKOCTEN

Tema 8. CriocoObl 3a1aHUsI IPSAMOM JIMHUU HA IJIOCKOCTU: BEKTOPHOE YpaBHEHHE B MapaMeT-
pHuuecKkoil popme, HOpMalbHOE BEKTOPHOE ypaBHEHHE, KAHOHUYECKOE ypaBHEHHE U 00Ilee ypaB-
HEHUE B JIeKapToBOW cucTeMe KoopauHar. Cioyyau mapajieIbHOCTH U MEPHeHIUKYISIPHOCTH
JBYX NPSIMBIX, YTOJI MEKIY ABYMs NPSAMBIMH. PaccTosiHue OT 3ajaHHON TOYKH A0 3aJlaHHOM Ips-
MOM.

Tema 9. CriocoObl 331aHUS TUIOCKOCTH B IIPOCTPAHCTBE: BEKTOPHOE YPaBHEHUE B TapaMeTpH -
yeckoi (popme, HOpMaIbHOE BEKTOPHOE ypaBHEHHUE M 00lllee YypaBHEHHUE B JIEKAPTOBOW CHUCTEME
koopauHart. [lepexos ot onHol (opmel k aApyroi. IlnockocTs, mpoxoasias depe3 TpU JaHHbIE
TOYKH. PaccTossHME OT 3aIaHHOM TOYKH JI0 3aIaHHOM TJIOCKOCTH. YTOI MEXIY ABYMS MIOCKOCTS -
MHU.

Tema 10. Hanpapisromuii BEKTOp MPsAMOHM, NapaMeTPUYECKOE YPaBHEHHE NPSAMOW B IIPO-
cTpaHcTBe. OnucaHue NpsMoi B TEPMHHAX BEKTOPHOIO NpousBeAcHUs. KaHOHMYeckoe ypaBHeE-
Hue npsMoil B mpoctpaHcTse. [lepexon ot ogHoro cnoco0a 3aganus K apyromy. [lapannensHele,
NEPECEKAIOIINECS U CKPEILINBAIOIINECS TIPSMBIE.

Tema 11. Beruncnenue pacCTOSTHUS MEXKTy CKpelIMBarOmMMuCs npsMbiMu. [loctpoenne B3a-
MMHOT0 NEPIEHINKYIIAPA U TAKUX NpAMbIX. OpTOroHanbHasi MPOEKIUs NPSIMOM Ha INIOCKOCTh B
clly4ae UX NEepeceyeHMs], Pa3ioKeHHE HaMpaBISIOLIEro BEKTOpa Ha JBE B3aUMHO MEPIEHAMKY -
JSIpHBIE KOMITIOHEHTHI. [lapaMeTpuueckoe ypaBHEHHE MEPIEHIUKYIISIPA K IUIOCKOCTH.

Tema 12. I1yyok miiockocTe, criocoOsl ero onucanus. [IpsmMas TMHUA Kak HiepecedeHne AByX
IUIOCKOCTEN. BbIuncienne pacCcTossHUs OT 3alaHHOM TOYKH J10 3a/1aHHOM NPSAMOM B IPOCTPAHCTBE.
YpaBHeHHe NepHeHIuKYIsIpa, OMYIIEHHOT0 U3 33JaHHON TOYKHU Ha 33/1aHHYI0 PSIMYIO.

Pasznen 4 KPMBBIE BTOPOT'O ITIOPAJIKA

Tema 13. O01iee ypaBHEHHE KPUBOM BTOPOTO MOPSJIKA Ha TUIOCKOCTH M CTaHIapTHAs €ro 3a-
UCh. BBIPOXKACHHBIE U HEBBIPOXKJICHHBIE KPUBBIE BTOPOT0 MOpsiAKa. TpH TUIIA KPUBBIX BTOPOIO
TOPSIIKA: SJUTUIITHYECCKUH, TapabOIUIeCKUN U TUIIEPOOINIeCKHi. Dumnric, mapadoa u Tunepoo-



JJa KaK KOHUYCCKHEC

CCUCHUA.

Tema 14. OcHOBHBIE TEOMETPUUECKHE CBOMCTBA 3IUIMIICA, Mapaboibl U Tunepoossl. Gokanb-
HbIE€ TOYKH, SKCLIEHTPUCUTET U AUPEKTPUCHI I 3TUX KPUBBIX. Y pPaBHEHHE HEBBIPOKACHHON KpH-
BOM BTOPOTO MOPSAKA B MOJISIPHOM CHCTEME KOOPJMHAT. Y paBHEHHE KacaTeIbHON K KpUBOM B 3a-

JIAHHOM TOYKE.

Tema 15. N3menenne ko3(hpUIMEeHTOB B 00IIEM ypaBHEHUU KPUBOM BTOPOTro MOpsijaKa Mpu
npeoOpa3oBaHUM JIEKaPTOBOW CHUCTEMBbI KOOpAMHAT. TpU MHBapuUaHTa KPUBOW BTOPOTO MOPSAKA.
Hcnonp30BaHne HHBAPUAHTOB JIJISl IPUBEACHUS YpaBHEHHSI KPUBOI BTOPOTO MOPSAIKA K MPOCTEH -
nieMy Buay. MIHBapuaHThI Kak MaTpUYHBIE XapaKTEPUCTUKH.

Tema 16. YpaBHeHHE KPUBOI BTOPOro Mopsiika Kak KBaJpaTUuHas (opMa JIBYX MEpeMeH-
HbIX. [IpuBeneHne ypaBHEHUsI KpUBOM BTOPOTO MOPSAJKAa K KAHOHUYECKOMY BUAY C IIOMOIIBIO Op-
TOTOHAJBHBIX MpeobpazoBanuii. KaHoHWYecKas cuctemMa KOOpJAUHAT, IEPEX01 K Hel MyTeM MOBO-
pOTa M MOCIEAYIOUIETO CIBUTA CUCTEMBI.

4.3.1. IlepeyeHb ceMUHAPCKUX (IPAKTUYECKHUX) 3aHATHIA

brok 1. JIuneiinas anreOpa

Ne Ne paznena | HaumenoBanue ceMuHapos, | Tpynoem- | Ouenounsie cpen- | opmupye-
W TEMBI | IPaKTHYECKUX WU JaOOpaTOPHBIX | KOCTh CTBa MBbIE€ KOMITe-
JUCLUIUIK- | paboT (gacer) TEHLIUH
Hbl (MOny- | (IpakTUYEeCKUE 3aHSTHS)

JI5T)
1 2 3 4 5 6
1 1 Marpuibl ¥ OIPEACITUTENN 3 Kommexr 3aganmii | OITK-1
2 2 . Kommnexr 33ama- | OIIK-1
JluHeitHOe MPOCTPaHCTBO 3 N
HUH
3 3 CucteMbl IMHEWHBIX YPAaBHEHUI 3 Kommnekr 3apanuii | OITK-1
4 4 EBKIMI0BO 1 yHMTapHOE mpO- 3 Kommnexr 3apanmit | OIIK-1
CTPaHCTBO
5 5 JIuneliHble onEepaToOphl B KOHEU- Komruiexr sanamuii | OIK-1
HOMEPHOM  JIMHEMHOM  IpO- 4
CTPaHCTBE
6 6 buinHeliHbIE W KBaJpaTU4YHbIE 4 Komruex saanuii | OITK-1
¢dopmbl, GYHKIUU OT MaTPHIL
Baok 2. AnanuTH4eckasi reoMeTpust
No Nopazgenau | HaumeHnoBanue ceMuHapoB, mpaktuue- | Tpy- OrneHo4YHbBIE ®dopmupye-
/0 | TeMBbl IUCIH- CKUX U J1a00OpaTopHBIX padoT JI0EM- cpeacTBa MBbIE KOMIIE-
IUIMHBI (MOJLY- KOCThb TEHLIUU
T151) (ua-
ChI)
1 2 3 4 5 6
1. | Pazgen 1, OCHOBHBIE CUCTEMBI KOOPIMHAT Ha 3anaHue Ha OITK-1
Tema 1 IIJIOCKOCTH U B IIPOCTPAHCTBE, JINHEH- 1 CEMHHAape B
Hble TPeoOpa3zoBaHMs JEKAPTOBBIX BH/JIE 33/1a4
KOOpJIMHAT.
2. | Pazmen 1, Marpunbl 2x2 1 3x3. JleTepMUHAHTHI. 3ajaHue Ha OITK-1
Tema 2 1 ceMHHape B
BH/JIE 331a4l
3. | Pa3nen 2, Ba3ucHbie BEKTOpHI U pa3ioKeHUE BEK- 1 3aganue Ha OTIK-1
Tema 3 Topa 1o 6a3ucy. BexkTopsl B Koopau- CEeMMHape B




HAaTHOM IIPEJICTaBJICHUH. BH/JIE 33/1a4
4. | Pazgen 2, Tema | IIoBOpOT NpsIMOYTOJIBHOM J€KapTOBOM 3anaHue Ha OTIK-1
4 CHUCTEMBI KOOpJIMHAT. MaTpuiia moBo- CceMMHape B
poOTa U €€ CBOWCTRA. BUJIE 3aJla4u
5. | Pazmen 2, Tema | CkansipHO€ IPOU3BEACHHE, BEKTOPHOE 3ananue Ha OIK-1
5 MIPOM3BEJICHNE, CMEILIAHHOE TIPOU3Be- CEMHHApE B
JIEHNE U UX CBOMCTBA. BHJIE 33/1a4H1
6. | Pazmen 3, Tema | IIpsiMast TuHUS Ha TUIOCKOCTH, CIIOCO- 3amaHue Ha OIK-1
6 Obl 3a1anus1. Beruncienue paccTosHus CEMHHape B
OT TOYKH JI0 IPSIMOH. BUJEC 334U
7. | Paznmen 3, Tema | [ImockocTh B TpeXMEPHOM IpO- 3aganue Ha OITK-1
7 CTPaHCTBE, CIIOCOOBI 3aaHns. Berauc- CEMHHApE B
JIEHHE PAcCTOSIHUSA OT TOYKHU A0 TUIOC- BH/JIE 33/1a4U
KOCTH.
8. | Pazmen 3, Tema | [IpsiMast B mpocTpaHCTBE, CIIOCOORI 3a- 3ajaHue Ha OITK-1
10 nanus. [lapannenpHble, mepeceKaromnu- ceMUHape B
€csl M CKpeIMBaroLIecs MpsiMbIE. BHJIE 33/1a4
9. | Pazgen 3, Tema | PaccTosHue MeXIy CKpEIIMBAIOLIIMH- 3ananue Ha OTIK-1
11 Csl MPSIMBIMU ¥ B3aUMHBIN TI€pIIEH/ N - ceMHHape B
Kyssip. OpToroHanbHas MPOEKLUs Tps- BHJIE 33/1a4H1
MOW Ha IJIOCKOCTb.
10. | Paznmen 3, Tema | [IpsiMas TuHUS Kak MepeceyeHue IBYX 3aganue Ha OTIK-1
12 IJIOCKOCTEH M My4OoK MockocTen. Pac- ceMHHape B
CTOSIHHE OT TOYKH JI0 MPSIMOM B TIPO- BH/JIE 33/1a4HU
CTPaHCTBE.
11. | Pa3men 4, Tema | OOuiee ypaBHEHHE KPUBOI BTOPOTO 3aznanue Ha OTIK-1
13 MOpsJIKa Ha MIIOCKOCTH. BhIpoXKeHHbIE ceMMHape B
Y HEBBIPOXKICHHBIE KPHUBBIE BTOPOTO BH/JIE 33/1a4H1
nopsifka. Tpu Tuna KpUBBIX BTOPOTO
MOPSIIKA.
12. | Paznmen 4, Tema | OcHOBHBEIC CBOWMCTBA AJUIHIICA, TTapado- 3amaHue Ha OIK-1
14 JB1 ¥ TAIIEPOO0Ibl. DOKaNbHbBIE TOUKH, CEMUHAape B
9KCLUEHTPUCHUTET U TUPEKTPUCHL. Y paB- BH/JIE 331a4
HEHUE KacaTeIbHOM.
13. | Pazmen 4, Tema | HBapuaHTHI KPUBOM BTOPOTO MOPSAIKA 3ananue Ha OITK-1
15 Y MX UCTOJIb30BaHUE AJIS IPUBEICHUS CEMHHape B
YpaBHEHHUS KPUBOU MPOCTEUIIIEMY BU- BHJIE 33141
ny. IHBapHaHTHI KaK MaTpUYHBIE Xa-
PAKTEPUCTHKH.
14. | Pa3nen 4, Tema | [IpuBeneHue ypaBHEHUs] KPUBOM BTO- 3anaHue Ha OIK-1
16 poro MopsiKa K KAHOHHYECKOMY BHUTY CEMHHApE B
C TIOMOIIIBIO TOBOPOTA M CABHTA. BHJIE 33/1a4H

4.3.2 llepeuenb TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOAITE/IbHOE H3y4YeHHUEe CTy/AeHTAa-
MH B paMKaX CaMOCTOAITEJILHOI padoThl

brok 1. JIuneiinas anreOpa

Ne Tema Bun camocrosrens- | 3amanue Pexomennyemas nurtepa- | KomauuectBo
HeJl. HOM paboTHI Typa 4acoB
1 KontponsHoe 3anma- CwMm. 1. 8. a) ocHOBHast U | 2
M Kommekr
aTpHLEl M ONPE- | pye . 0) IOMOJHUTENbHAS JIH-
JIEJINTENHN 3alaHAI
Teparypa
2 Jluneitnoe npo- | KontponsHoe 3anma- CwM. 1. 8. a) ocHOBHast u | 2
Kommiaekt
CTPaHCTBO HUE ©) JIOTONHUTENbHAS JIH-




3aaHuH Teparypa
3 KoutponsHoe 3ana- K Cwum. . 8. a) ocHoBHas u | 4
. OMILIEKT
Cucremsr JHHCH- | pyre . 0) AONONHWUTENbHAS ITH-
HBIX ypaBHEHHH 3a7aHuH
Teparypa
4 E KonTponsHOe 3ama- K Cwum. 1. 8. a) ocHoBHast U | 4
BKIIUZIOBO U YHU- OMIIIEKT
TapHOE npo- | HUC . 0) JONOJHUTENEHAS ITU-
3aaHAN
CTpaHCTBO Teparypa
5 JInnelinsle onepa- | KonrponsHoe 3ana- KoMILIEKT Cwm. m. 8. a) ocHOBHas U | 5
TOpBL B KOHCHHO- | yye . 0) IOMOJHUTENbHAS JIH-
MEpHOM JIMHEHHOM 3a7aHuH
MIPOCTPAHCTBE Tepatypa
6 bununelinsie u | KontponeHoe 3ama- K Cwm. . 8. a) ocHOBHasA u | 6
OMIIJICKT
KBapaTHIHBIe GOp- | yye . 0) NONOJHUTENbHAS JIH-
MBI, (QYHKOHH OT 3aaHuN
MaTpHI[ TepaTypa
biok AHanuTudeckas reoMeTpust
No Tema Bun camocro- 3ananue Pexomennyemas | KomuuectBo
HeL SITeTBHON paboTHI quTeparypa 4acoB
1 CucreMsl KOOp- Bueaynutopnas, | Haiitu usmenenue ne- Ucrounuku u3 7
JIMHAT, TIPe00- peleHue 3agau KapTOBBIX KOOPAMHAT 3a- | OCHOBHOH U J0-
pa3oBaHusA KOOP- JTAaHHBIX TOYEK IIPYU CABHU- | TMOJHUTEIBHOU
JIMHAT. re ¥ IOBOPOTE. JUTEPATyPHI MO
2 Matpwurisl u ae- Bueaynurtopras, JeiicTBus ¢ MaTpUIIaMU TeMe MpaKTuye- 10
TEPMUHAHTBHI. pelieHue 3anaq 2x2 u 3x3. Beruncnenue CKUX 3aHSATHH;
JIETEPMUHAHTOB. Ob6pazoBarens-
3 VYMHOXeHHE Bueaynutopnas, Haxoxnenune o6paTHOM HBIC PECYPCHI, 10
Mmarpuu, oopaT- pelieHue 3agau MAaTpHIIBI 151 HEBBIPO- JOCTYIHBIE 110
Hasi MaTpuLa. JKICHHBIX MaTpHIl 2X2 1 JIOTUHY U Iapo-
3x3. JIt0, MPEAOCTaB-
4 Cucrems! muHel- | Breaymuropnas, | Ciydait oqHO3HAYHON asiembiM Hayd- 10
HBIX ypaBHEHUH peuenue 3anay paspemuMoCTy, Ipu- HOIi OnbmoTe-
C IByMs U TpeMs menenune popmyn Kpa- kot UI'Y u Cro-
HCU3BECTHBIMH. Mepa. [Ipencrasnenue o POHHHE CalThI
METOIe UCKITIOUEHHUS
l"aycca.
5 Pasnoxenue 3a- BreaymnuropHas, Haiitt KOMIIOHEHTEI 10
JTAHHOTO BEKTOpa pemeHue 3aga4y JAHHOTO BEKTOpa B 3a-
B Oasmuce. JTaHHOM Oasmce.
6 Onucanue nNoBo- Bueaynutopnas, | Ilo 3aganHoi opTOoro- 5
POTOB € IOMO- pelieHue 3agau HAJIBHOW MaTpHIle OTpe-
HIbIO MATPUII. JICNIUTh HaIpaBJIeHHUE OCU
1 YTOJI IOBOPOTA.
7 CBoiicTBa Bek- Bueayauropnas, | McnonabszoBaHue BEKTOp- 5
TOPHOTO U CMe- penieHue 3aga4y HOTO M CMEIIaHHOTO
IIAHHOTO MPOU3- MIPOU3BEACHUSI IPH BbI-
BE/ICHHSI. YHCIIEHUH TUTONIaeH
Wi 00peMOB puTyp.
8 B3aumnoe pac- Bueayauropsasi, Boruncinenue koopauHaT 5

MOJIOKEHHE TO-
4YeK U MpsSIMOU Ha
TUTOCKOCTH.

peUICHUC 3a1a4

MPOEKUMHU 3aIaHHOU TOY-
KM Ha JaHHYIO NPAMYIO U
TOYKH, CHMMETPUYHOM
OTHOCHUTEJIHO MPSIMOil.




9 Pacmonosxenue
TOYEK M IJIOCKO-
CTH B MPO-
CTpaHCTBE.

Bueayauropsasi,
pelienue 3agad

Brruucnenue koopauHat
MPOCKIMHU 33/IaHHOU TOY-
KM Ha JAHHYIO IJ10C-
KOCTb ¥ TOUKH, CHMMET-
PUYHON OTHOCUTENBHO-
IIJIOCKOCTH.

10 | Cmoco6sI 3a1a-
HUs OPSIMOU B
MPOCTPAHCTBE,
HaInpaBJISIOMINI
BEKTOP MPSIMOit

BueaynuropHas,
peleHue 3a1a4y

CBsI3b BEKTOPHOTO ypaB-
HEHUs NpsAMOH B Iapa-
METpHUIECKOi hopme K
KaHOHUYECKUMM, BBIYHC-
JIEHUE PaCCTOSHUS MEX-
Iy CKpEUIUBAIOLIUMUCS
MPSIMBIM.

11 3amayu Ha CKpe-
IIUBAIOIIHECS
MpsIMBIE.

BueaynuropHas,
peleHue 3a1a4y

IToctpoenue ypaBHeHus
B3aMMHOI'0 MEPIEHINKY-
Jsipa Juist IBYX CKpely-
BAIOLINXCS NPSMBIX.

12 | [psimast muaUS 1
MY4OK TIOCKO-
CTel.

Breaynuropnas,
pemeHue 3agad

ITocTpoenue ypaBHEHUs
MIEPIECHINKYJISIPA, OITy-
HIEHHOTO U3 JaHHOU TOY-
KU Ha JAHHYIO NPSIMYIO.

KonTposbHbBIe 3a1aHNs, TOMMEHOBAHHBIC B IPEABLIYIIECH TabInIIe

Tema KOHTPOJILHOTO 3a1aHUs

Howmepa 3amau

Cpok  BBITION-
HEHUS

790 791 798 801 809 815 817 828 1 Henenst
45 54 60, 116 121 236 275 279 | 1 Hepens
300 426 837 840 844 865
3 JluneitHoe mpocTpancTBo. JluHelHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 nemens
MOCTbh. ba3uc u KOOpIMHATEHI. 1282 1291, 1292, 1311, 1318
4 CucTeMbl THHEHHBIX YpaBHCHH. 693 697 701 708 726 727 731 736 | 2 nenenu
EBKAMIOBBI IPOCTPAHCTBA. 737 742,751

1354 1362 1366 1371 1381 1419
1444 1450 1452

Onepanyy HaJx MaTpULIAMU
Onpenenurens Marpulpl. OOparHas MaTpuna.

DN | —

5 Jluneitnpie omepatopsl. CobcTBeHHBIE BekTO- | 1469 1471 1504 1541 1585 1 Henens
pBl ¥ COOCTBEHHBIE 3HAYCHUS! JIMHEHHOrO ore-
paropa.

6 Kagparnunsie popmbpl. DYHKINU OT MAaTpPHUIIL. 1183 1225 1250 1258 1 Henens

TDC6OB21HI/I$[ 110 BBIINNOJHCHHUIO JOMAITHECTO 3aaHuA

3ajanue BBIMOIHACTCS B OT/ACIbHON TeTpaau (12 umu 24 nucrta)

3amaHue JO/DKHO OBITH BEIITIOIHEHO IIOJIHOCTBIO.

Pemenust 3a1a4, 10KHBI OBITH TIOJIHBIMU U, TIPH HEOOXOAMMOCTH, JIOJDKHBI COJICPIKATh ONMCAHNE
MPUMEHSIEMOT0 MeTOo/1a ¥ mosicHeHus1. O0sI3aTEIbHO YKA3bIBaTh YCIOBUS 33/1a4 M MMOJYYECHHBIN OT-
BET.

3amaHne OLIEHUBAETCS 10 5 — TH OAJIBHOM CUCTEME.

0 GamoB - 3a7aHKE HE BBIIOIHAIOCH

2 0aiI - 3aJaHpe HE BBIIOIHEHO

3 Gaia - BBIIOJHEHO ITOJOBHHA 3aJaHUS

4 Oayia - BBIIIOJIHEHO ¥4 3aMaHUS

5 6ajIoB - TOJHOE M XOPOIIIEE BHIMOTHECHUE

KommuiekTsl 3amannii mo kaxmou teme gopmupyrotces mo coopHuky 3amad [IpockypsikoB U.B.
«CoOopHuK 3a1a4 1o nuHeiHOH anredpe» u Lly6epoumnep O.H. «COopHUK 3a/1a4 IO aHATUTHYE -
CKOM reOMEeTpHM»



4.4. MeTonnueckne yKa3aHHus 110 OPraHU3alUM CAMOCTOSATEJIbHOM PadOThI CTY1eHTOB

Opranu3zaiys caMOCTOSTENILHOTO YIITyOJIeHHOTO U3YYEeHUs AUCIUILTUHBI OCHOBAHA HA BBHITIONIHE-
HUHA KOMITJIEKTOB KOHTPOJBHBIX JOMAIIHUX 3adaHuil (5-7 3amanuii). B mepedeHr KOHTPOJIBHBIX
3a/IaHUI BKJIIOYAIOTCS 337a4M MO T€MaM, HE paccMaTpUBAEMbIM Ha MPAKTHUYECKUX ayJAUTOPHBIX
3aHATHUAX. DTO TIPEATIOIAracT CaMOCTOSTENBHBIM XapakTep paOdOoTHl CTYJEHTA 10 U3YUYEHHUIO psaa
TUIaKTUYeCKUX eauHull. [Ipeamnonaraercs, 4To CTYJIEHT CaMOCTOSITENbHO U3YUUT JOMOJHUTEIb-
HbIe TTaparpadbl 0 MPONHIECHHON TeMe, UCTIONB3YI0 OCHOBHYIO M JIOTIOTHUTEIIBHYIO JINTEPATypy, a
3aTeM pelIuT MpeAsioKeHHbIe 3a1aun. OleHKa caMOCTOATEIbHON PabOThl CTYICHTOB MPOBOAUTCS
IyTEM BBICTaBJICHUs 0ayUIOB MO 5-TH OaJIPHOW HAKOMHUTEIBHOU cucTeMe (0ayuibl CyMMHUPYIOTCS)
3a BBIMOJHEHHBIE KOHTPOJIbHBIC 3a/1aHMUSL.

4.5. IlpumepHas TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)
Y4eOHBIM MJIaHOM HalKMCaHUE KYPCOBBIX Pa0OT (MPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHo-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecrnedeHne TUCHUIINHBI (MOLYJIs1):

a) CIIMCOK JINTepaTypbl

OCHOBHAasl JIUTepaTypa
1. Unweun, B. A. Jluneiinas anrebpa / B. A. Unsun , 3. I'. [lo3nsk. - M. : ®usmataut, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 7xk3.)
2. ®annees, /1. K. Jleknuu no anredpe: Yueb. mocooue / 1. K. @agnees. - 5-e uzn., crep. - CIIO.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 5k3.)
3. [pockypskos, 1. B. CoopHuK 3a1a4 1o 1uHEWHOH anredpe: Yue6. nocodue / U. B. [Ipockyps-
KOB. - 11-e u3., crep. - CI16.: Jlanb, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 3k3.)
4. bexnemumies, JI. B. Kypc ananutuueckoil reoMeTpuu M JIMHEHHOM anreOpbl [DNEeKTpOHHBIN

pecypc] / J1. B. beknemumes. - Mocksa : Jlanw", 2015. - Pexxum noctyma: 9bC "U3naTenscTBO
"Jlanp". - Heorpanuu. noctyim. - ISBN 978-5-8114-1844-2

JOTOJIHUTE/ILHASA JIUTEpATypa
1. Kypomr, A. I'. Kypc Bbiciieit anreopsl: yueb. mis ctya. By3oB / A. I'. Kypomr. - 17-e u3a., crep.
- CIIG. : Jlanb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 5k3.)
2. T'enbdana, M. M. Jleknuu 1o nuHEHHONW anreOpe [DIeKTpOHHBIA pecypc]: HaydyHOe u3aHue /
N. M. I'enpdang. - 6-e uzna., ucnp. - 9BK. - M. : JloGpocser : Yuusepcuret, 2006. - 321 c. - Pe-
*)uM gocrymna: OU3 "bubnuotex". - Heorpanuu. noctym. - ISBN 5-98227-173-X
3. ®amnees, /1. K. 3amaun mo Beicmieit anredpe [DnekrponHbiit pecypce] : yueb. mocoodue / 1. K.
®dannees, aBT. M. C. Comunckuil. - Mockaa : Jlans, 2008. - 288 c. - Pexxum nocryna: 9bC "U3zna-
tenscTBO "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-0427-8
4. beknemumes, JI. B. Kypc aHanmutuueckoi reOMETpUH U JTUHEHHOHN areOpbl [ DIEKTPOHHBIN
pecypc] / . B. bexnemumes. - Mocksa : Jlaup", 2015. — 310 c. - Pexxum nocryma: 36C "Uzna-
tenbeTBO "Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-8114-1844-2
5. Anekcannpos, 1. C. Kypc aHanuTH4eckoi reoMeTpuu 1 JuHeiHoU anreOpsl: yuebnuk / I1. C.
AunekcanzipoB. - Mockaa : Jlanb, 2009. - 512 c. - Pexxum noctyna: 9bC "U3gaTensctBo "Jlanp". -
Heorpannu. noctymn. - ISBN 978-5-8114-0908-2
6. COOpHUK 33724 110 aHATUTHYECCKOW T€OMETPHH B IMHEHHOM anredpe [ DJIeKTpOHHBIN pecypc] :
yuae6. mocooue / JI. A. bexnemwumesa [u ap.]. - Mocksa : Jlaas, 2008. - 496 c. - Pexxum noctyma:
ObC "UznarenbctBo "Jlanw". - Heorpanuu. goctyn. - ISBN 978-5-8114-0861-0
7. Ly6epounnep, O. H. 3agaun u ynpaxkneHus 1o ananutuaeckoit reomerpun / O. H. LlyGepOu-
nep. - Mocksa : Jlaub, 2009. - 336 c. - Pexxum noctyna: ObC "U3narensctBo "Jlans". - Heorpa-
HUY. ocTyt. - [ISBN 978-5-8114-0475-9
8. COOpHHK 3aJ1a4 TI0 aHATTUTHICCKON T€OMETPUH U JIMHEHHOU anreOpe [DNeKTpoHHBIH pecypc]:
yuae6. mocooue / JI. A. beknemurena [u ap.]. - Mocksa : Jlans, 2008. - 496 c. : wi. - Pexxum n0-



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A6%D1%83%D0%B1%D0%B5%D1%80%D0%B1%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%9E.%20%D0%9D.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%2C%20%D0%9F.%20%D0%A1.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%B0%D0%BD%D0%B4%2C%20%D0%98%D0%B7%D1%80%D0%B0%D0%B8%D0%BB%D1%8C%20%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D1%80%D0%BE%D1%88%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%BB%D1%8C%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

cryna: ObC "U3znarensctBo "Jlanw". - Heorpanuu. nocrtymn. - bubauorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) nepuoguYecKe U3IAHUS
- HET

B) CIIHCOK AaBTOPCKHUX MeTOHYECKHX Pa3padoToK
VY4eOHoe nocobue no JIMHEWHOH anreOpe (1evaTH)

YueOHoe mocobue 1Mo MeToaM perieHus anreOpanvdecKkux 3aaad (IeKTp.)

r) 6a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE H TIOUCKOBBIE CHCTEMBI
http://library.isu.ru/ - Hayunas 6ubauorexa UT'Y;

OO6pa3oBaTeabHbIC PECYpPCHI JOCTYITHBI 110 JIOTHHY | maposro Hb UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnunoTexy;

e http://e.lanbook.com - DbC «M3natenbctBo «JlaHby;

e http://rucont.ru - OBC «PykoHT» - Mex)oTpaciieBas Hay4YHas OWOJIMOTEKA, COJICpIKaIIast
onrQpoBaHHBIC KHUTH, IEPUOIUNIECCKUE U3JIAHUS U OTICIbHBIE CTAaThH MO BCEM OTPACISM
3HAHWH, a TAKXKE ayIN0-, BUJCO-, MyJIbTHMEIHA CO(YT U MHOTOE JAPYTOE;

e http://ibooks.ru/ - OBC «ANOYKC»- HHTEPHET PECYPCHI B CBOOOIHOM JIOCTYTIE.

VI. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUNIMHBI (MOTYJIsA):

VYyeOHast ayauTopust AJi NPOBEACHUS JIEKIIMOHHBIX U MpaKTUYeCKuX 3aHATuil. s nposene-
HUS 3aHATUHN JIGKIIMOHHOTO THUIAa B KaueCTBE JEMOHCTPALMOHHOTO 000PYIOBaHUS HUCIIOJIb3YETCs
MesoBasi jocka. HarnmsimHocTs o0ecreunBaeTcs myTeM U300pakeHHs CXeM, JuarpaMm u popmyi ¢
noMmoIipio Mena. VMcnonp3oBanue rio0aibHOW KOMITBIOTEPHOM CETH MO3BOJSET 00ECNeUHTh J10-
CTYNMHOCTh IHTEpHET-pecypcoB U pealn30BaTh CaMOCTOATEIbHYIO padoTy cTyaeHToB. Ha nexiu-
X MOTYT HMCIIOJIb30BAaThCSI MYJIbTUMEINITHBIE CPEACTBA: MIPOEKTOP, IEPEHOCHON 3KpaH, HOYTOYK.
Ha dakynprere nMeeTcss KOMIBIOTEPU3UPOBAHHAS ayAUTOPUS, IIPeIHa3HAUCHHAS Ui CAMOCTOS -
TeJIbHON paboThI, C HEOTPAHUUYEHHBIM JOCTyNOoM B IHTepHET.

VII. O0pa3oBaTesibHbIE TEXHOJIOTHN:

3aaul U3JI0KEHUS] U U3YyUYEHUs AUCLUMIUIMHBI PEaU3yI0TCs B CIEAYIOMUX Gopmax Jes-
TEJIbHOCTH:
® JICKIIMH, HAIICJICHHBIC HA TIOJTyYeHUE HEOOXOANMON NH(OPMAIINHU, U €€ UCIIOTh30BaHHE
IIPU PELICHUH NIPAKTUYECKUX 3a/1a4;
® [IPAaKTUYECKHUE 3aHATHUS, HAIIPABICHHBIEC HA AKTUBU3ALIMIO NTO3HABATEIIBHOW JI€ATEIbHO-
CTH CTYJICHTOB W MPUOOPETCHHUS MMH HABBIKOB PEIICHUS MPAKTHYECKUX W MPOOIeM-
HBIX 3a/a4;
® KOHCYJIbTallUU —€KEHEIEIIBHO JUIS BCEX XKEJIAIOIINX CTYAEHTOB;
e caMOCTOsITeNIbHAsl BHeayAMTOpHas paboTa HamlpaBieHa Ha MPUOOpPETEHHE HaBBIKOB
CaMOCTOATEILHOIO PELICHHUs 3a/1a4 10 JUCLUIIINHE,
® TEKyLIMH KOHTPOJIb 32 JEATEIBHOCTHIO CTYJIEHTOB OCYIIECTBIISIETCS HA JIEKIMOHHBIX U
IIPAKTUYECKUX 3aHATUAX B XOJ€ CaMOCTOATENIIBHOIO PELICHUs 3aay, B TOM YHUCIIE Y
JIOCKH.
VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAlluH

®OoHJ OLICHOYHBIX CpCACTB IIPCACTABJICH B IIPUIIOKCHUU.

[Tpumeuanue: CTyJeHT yCHEIIHO MPOoIIe] 00y4EeHUE B CEMECTPE U TOTOB K CAAYE 3a4eTa, €CIIU



OH 3HAeT U MOHUMAaeT (POPMYITHUPOBKHU OCHOBHBIX MOHATHI U OMpEIeIeHUI, 3HaeT (HOPMYIUPOBKU
TCOPEM, YMCCT NPUMCHATH MOHATUA U TCOPCMBI IJId pCIICHUA 3aaa4 U ynpa)KHeHHfI, 3HACT MCTO-
JIBL PELIEHNS U YCIIEIIHO pellaeT 3a4ayd U YIPaKHEHN, MOXKET IIPUBECTU IIPUMEPBI, XapaKTEpH -
3YIOIIME OCHOBHBIC TOHATHS anreOpbl (JIMHEHHOE MPOCTPAHCTBO, 0A3MUC, CKAISIPHOE MPOU3BE/IC-
HUE ...)

8.1. OueHouHble CpesicTBa AJI1 BXOJHOTO KOHTPOJIS.

OI_[eHOqHBIC cpeacTBa sl BXOAHOI'O KOHTPOJISA HEC UCIOJB3YIOTCA, TaK KaK JUCHUIIJIMHA CO-
ACPKUT B OCHOBHOM HOBBIC 3HAHUA. I/ICHOJIB3yeMBIe XK€ B JUCHUIIVIMHC 3HAHUA U HpOCTCﬁIHHC
METOABI BBIUHCIICHUIT OCBOCHBI CTYACHTaMHU B paMKax aHATUTHYECKOM TCOMETpPHUU, KOTOpad U3y-
4aeTCsl B IIEPBOM CEMECTPE HEMOCPEICTBEHHO IEpel U3yYCHUEM JaHHOM IuCLUIIUHEL. [ToaToMy
HC pallMOHAJIBHO W HET HGO6XOI[I/IMOCTI/I, BBIACTIATH y‘-I€6HOG BpEMs Ha NPOBCACHUC BXOIAHOTIO
KOHTPOJISL.

8.2. OuieHOYHBIE CPENICTBA TEKYIIErO KOHTPOJIS

OreHOYHBIE CPEACTBA TEKYILEro KOHTPOJIS COCTOST U3 KOHTPOJIBHBIX MMCHbMEHHBIX 3aJlaHHH,
COCTaBJIEHHBIX U3 PEKOMEH/I0BaHHBIX HA0OPOB 3a/1a4 U YIPaXXHEHUH.

IIpuMepbI KOHTPOJIBHBIX 32/1aHUI 110 JUHEHHOMH ajredpe
8.1. OnieHOUHBIE CPENICTBA JJI BXOIHOTO KOHTPOJIS: HE TPEOYIOTCS.

8.2. O1leHOYHBIE CPENICTBA TEKYILEr0 KOHTPOJIS.

1| Mpoexims touxku P(1;5;2) na nnockocts 2x-y-z+11=0 uMeeT KOOPAUHATHI 1) P (-1;6;3)
2) P'(1;4;2)
3) P'(2;51)
2 | TIpoexrms touku P(1;3;—4) wa mnockocts 3x+ ¥ —2z =0 umeer xoopmunarer | 1) P'(—1;4;2)
2) P'(-2;2;-2)
3) P'(2;=5-1)
3 | TIpoextms touku P(5;2;—1) na mockocts 2x — ¥ +3z+23 =0 umeer xoop- | 1) P'(1;3;-2)
JIUHATHI 2) P'(1;4,-7)
3) P'(1;-3;1)
4 | Ipoekuns toukn P(4;1;6) na mrockocts X —y —4z+3 =0 umeer xoopauna- | 1) P'(1;2;-2)
TBI 2) P'(1;4;-7)
3) P'(5;0;2)
5 | TIpoextms touku P(—2;—6;1) ma mnockocts 2X +y —2z +3 =0 umeer koop- | 1) P'(0;=5;—-1)
TTMHATHI 2) P'(1;3;-2)
3) P'(-11;2)
6 7 -2
Paccrosuue ot Touku P(2;—1;3) no npamoit x_yrl_z paBHO D114
35 2 2) 124
3) 144
7 -3 -1
Paccrosaue ot toukn P(1,-2;2) no npsamoit 2 Y 2 paBHO D14
1 -2 2) 16
3) 18
8 7 -2
Paccrosaue ot toukn P(—1;2;3) no npamoit Xl Y _z paBHO 94
53 2 2) 114
3) 134




9 x+1 +1 z+42
Paccrosaue ot touku P(0;2;1) no npsimoii YT paBHO 1) 40
-2 2) 42
3) 44
10 X+6 +1 z-1
Paccrosaue ot toukn P(0;3;—1) no npamoit _S paBHO 1) 1644
5 3 2 2) 1664
3) 1684
11 +7 -2 1
Paccrosaue ot touku P(—5;2;3) no npamoit _Y_Z paBHO ) 11
5 3 2) 12
3) 14
12 x-3 z—1
Paccrosiaue ot Touku P(2;2;-2) no npsmoit Y paBHO 25
1 1 =2 2) 35
3) 45
13 x+2 +1 z-1
Paccrosuue ot Touku P(0;3;1) no npsamoii =Y paBHO D419
3 2 2) 4 21
3)4 23
14 x+1 +1 z+1 1
Paccrosiaue ot touku P(7;-2;3) no npamoit SR AL paBHO ) 221
I 2 2) 241
3) 261
15 X +7 -2
Paccrosiaue ot touku P(4;—1;3) no npamoit — = Y _Z paBHO 68
35 2 2) 78
3) 88
16 | IImomaap TpeyroibHUKA, IOCTPOSHHOTO Ha IBYX BEKTOPAX, COCTABISET OT MO- 1) 1/6
JTyJisl ©X BEKTOPHOTO MTPOU3BECHHUS TOITIO 2)1/3
3)1/2
17 | Ans 3x3 matpunsl A otHouieHue det(A)/det(—A) paBHO 1)+1
2)—1
3)2
18 | KBagpaTHast cuctemMa OIHOPOIHBIX YpaBHEHUH UMeeT HeTpuBUaNbHoe pemenue, | 1) >0
€CIIM IeTePMHUHAHT MaTpHLbl K03 humenTon 2)=0
3)<0
19 | O6BeM PU3MBI, TOCTPOCHHON Ha TPEX BEKTOPAX, COCTABIISAET OT UX cMemanHo- | 1) 1/6
T'O TIPOU3BEICHUS TOITIO 2)1/3
3)1/2
20 | W13 cBOMCTB: (a) KOMMYTaTHBHOCTb, (b) aCCOIMAaTHBHOCTD, (C) AUCTPUOYTHB- 1) (a)
HOCTh TIPH YMHOXXCHHUH Ha CKAJISIP, OTIEPAITUS CIIOKEHUS BEKTOPOB YIOBIIETBO- 2) (a), (b)
pser 3) (a), (b), (¢)
21 | Konmn4ecTBO MHBapHAHTOB KPUBOI BTOPOTO MOPSAAKA PAaBHO D1
2)2
3)3
22 | CxansipHO€ IPOU3BEJICHHE IBYX BEKTOPOB OPTOTOHAIILHOTO pernepa paBHO 1)0; 2)+1;3)-1
23 | Konn4ecTBO HE3aBUCHMBIX ITApaMETPOB B MapaMETPUUECKOM YPaBHEHUH IIJIOC- 1)1;2)2;3)3
KOCTHU PaBHO
24 | BekTopHOE MPOM3BEICHIE ABYX KOJUTMHEAPHBIX BEKTOPOB PABHO 1) HyTB-BEKTOPY
2) opty
3) eIMHUYHOMY BEK-
Topy
25 | JlerepMHUHAHT OPTOTOHAILHONW MaTPHUIBI MOXKET MPUHUMATH 3HAYCHHUS 1)+1

2)-1




L [ 3) £l

bannel HAUKCHSAIOTCSI B COOTBETCTBHUH CO CIEAYIOMIUMHU YCIOBUSIMHU:

1) eciii HE OTMEYEHO HU OJHOTO OTBETA, TO OAJIJIBI 32 JAHHBIN BOMPOC HE HAUUCIISIOTCS;

2) ecu OTMEUEHO OOJIee OJTHOTO OTBETA, TO OAJLIBI 32 JAHHBIA BOIIPOC HE HAYUCIISIOTCS,
3) ecnu OTMEUEH HEBEPHBI OTBET, TO OaJUIbI 32 TaHHBIM BOMIPOC HE HAYUCIISIOTCS.

Ecnu oTMeueH oJIuH OTBET U OH MPaBWIbHBIHN, 32 JAHHBIM BOMPOC HAYUCIIACTCS OUH Oas.
[Ipunoxxenue. CIMCOK OTBETOB K BOIIPOCAM.

1 (234567891011 [12]13]14]15]16]17]18]19]20
D23 D [»H 220D 2223223

21[22 23 [24 |25
H 1D 12) [ [3)

I. Jana matpuna A

1...3..2...2...5
2...2..3...2...5
3...1...1...2...2
1...1—-1...1...0

1) Haittu panr maTpuisr A
2) VYka3arb He MeHee 2-X 0a3UCHBIX MUHOPOB MaTpHIIbI A
3) Pemuth cucTteMy OTHOPOAHBIX YpaBHEHUN AX=()

II. 3agana cuctema deTbIpex BEKTOpPOB a, b, ¢, d.
a= (29 1939_1)7b: (39_1525 0)9 c= (17 3949_2)5 d: (45_3a 15 1)
1) Haiitu nuHeHO-HE3aBUCUMBIE BEKTOPBI.
2) OcranbHble BEKTOPHI BEIPA3UTh Yepe3 HallICHHbIEC TUHEHHO-HE3aBUCHUMbIE BEKTOPHI.

III. JTokazath TMHEHHYIO 3aBUCUMOCThH CHCTEMbI BEKTOPOB a, B, C, d rie
a=(2,1,11,2)

B:(17074>_1)
c=(11,4,56,5)
d:(25_17576)

Briienuts U3 Hee JTMHEWHO-HE3aBUCUMYIO MOJICHCTEMY M BBIPA3UTh OCTAJIBHBIE BEKTOPHI B
BUJIE JIMHENHBIX KOMOUHAIIMNA 3TOU JUHEHHO-HE3aBUCUMON ITOACUCTEMBI

-1 _
IV. Haittn matpuny B, o6parnyio k marpme = 1 0

8.3. OueHOYHbIE CPEACTBA I MPOMEKYTOYHOM aTTECTallHH.
dopma npoBeAEHUS MPOMEKYTOUHON aTTECTAIIUU — YK3aMEH.

IIpuMepHBI CIHCOK BONMPOCOB K IK3aMeHY

1. Omepauuu HaJ MaTpULIAMH, JETEPMUHAHT MAaTPHULIBI U €T0 CBOMCTBA, MUHOP 0€3 YepThl U ¢
4yepToH, anredpandeckoe AomoiaHeHus1, ¢popmyna Jlammaca, obpaTtHas MaTpuiia, MaTpyud-
HbIC YpaBHEHUS, JIMHEHHAss KOMOUHAIMS CTPOK MAaTpPUIIbl, JIMHEIHAS 3aBUCUMOCTh CTPOK
MAaTpHIIbI, PAHT MaTPHIIBI, Oa3UCHBI MUHOP.



Panr npoussenenus Matpuil.

JInneiHOe MpOCTpPaHCTBO (IIPUMEpHI), JTUHEIHAs] 3aBUCUMOCTh BEKTOPOB, Oazuc (Ipume-
pbl), KOOPAMHATHI BEKTOpPA, Pa3MEpHOCTh MPOCTPAHCTBA, U30MOP(HU3M, NpeodpazoBaHKE
KOOpJIMHAT BEKTOpa, IMOANPOCTPAHCTBO M JIMHEHHass 000J0uykKa, IpsMas cymma Ipo-
CTpPaHCTB.

Cuctembl TUHEHHBIX ypaBHEHUH, KiIaccu(UKaIMs JUHEHHBIX ypaBHeHUH, dhopmyrna Kpa-
Mepa, (yHIaMeHTalbHas CHUCTEMa peIIeHuH, oOlIlee pelieHHue OJHOPOIHON CHUCTEMBI

YPaBHEHUI, CBOMCTBO PEIIEHNH HEOAHOPOJIHON CUCTEMBI YpaBHEHMM, MeTo ['aycca.
CkansipHoe Mpou3BeCHUE, EBKIIUI0BO MIPOCTPAHCTBO (IIPUMEPHI).

Merton oproronanuzanuu ['pamma-IlImuara.

XapaKTepUCTUYECKOE yPaBHEHUE.

PN

(GopMBI K HOpMaJIbHOMY ¥ KAHOHHUYECKOMY BHJIAM.
9. MHurepnonupyroniuii noauHoM Jlarpanxa-CuiabBectpa.

Merton Jlarpanxa 1 MeTOJ] OpTOTOHAJILHOTO IPe0Opa30BaHusl MPUBEACHUS KBaIpATUUHON

10. MeToa HaxO0XaeHU (I)yHI(I_[I/II/I OT MAaTpHIIbI YCPE3 MHUHHMMAaIbHBIN IIOJUHOM B cJIydac pas-

JIMYHBIX U COBIMAJAIONINX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHHUSI.
Ilepeuennb Teopem:

Teopema 1 Jlanmaca o nerepmuHante (6€3 J0Ka3aTeIbCTBA)

Teopema 2 O nerepMHHAaHTE IPOU3BEIECHUS MaTPUI]

Teopema 3 O cymiecTBoBaHUN 0OpaTHON MaTpPHUIIBI

Teopema 4 O MHENHHON 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3ucHOM MUHOPE

Teopema 6 O nerepMHHAaHTE MaTPULBI PABHOM HYJIIO

Teopema 7 O nMHENHON 3aBUCHMOCTH BEKTOPOB

Teopema 8 O koopaHHaTaxX BEKTOpa B JaHHOM Oa3uce

Teopema 9 O6 n3omopdu3Me TMHEHHBIX TPOCTPAHCTB

Teopema 10 O nmpsimoii cymMMe TUHENHBIX IPOCTPAHCTB

Teopema 11 O pazmepHOCTH 00bETUHEHUS U ITEpeCeUeHUs JIMHEHHBIX POCTPAHCTB
Teopema 12 Kponekepa — Kanennu

Teopema 13 O pemienust OTHOPOIHOM CUCTEMBI YPAaBHEHH.

Teopema 14 O cBoICTBE OPTOrOHANBHON CUCTEMBI BEKTOPOB

Teopema 15 O cymiecTBOBaHUM OPTOTOHAILHOTO 0a3uca

Teopema 16 O cymme pazmepHOCTei siipa 1 00pasa JIMHEHHOro onepaTopa
Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO ONepaTopa

Teopema 18 O npeoOpa3oBaHUM MaTPUIIBI JIUHEHHOTO onepaTopa
Teopema 19 O cBoiicTBaX COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTepaTopa
Teopema 20 O quaroHain3aly MaTPULIBI IUHENHOTO OlepaTopa

Teopema 21 O comnpsixeHHOM OIepaTope

Teopema 22 O cBoMCTBaxX CONPsKEHHOTO omneparopa (c.3. U C.B.)

Teopema 23 O npeoOpa3oBaHUU KBaApaTHUHOMN (OpMBI

Teopema 24 O npuBeACHNU KBAAPATUYHON (OPMBI K KAHOHUUECKOMY BHILY.
Teopema 25 O 3akoHE UHEPIUU

Teopema 26 Teopema I'amunbToHa - Kamu.

JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJIbHOH PadoThI
x+2 _ Y- 1 z—1

D. P(5:2); 2x—y—z+11=0. 2). 3 ) 1 :2x—y+2z+49=0.
x+4 y-4 z+1 x+1 y-2 =z , i
3. == = =2 4057 _ J10x — 0.
) 2 -1 -2 4 -3 -5 )9x 6xy+y \/Ex 3\/%)/ 0
5. L2222 po1g),
3 5 2



VYcnoBus 3ananuii: 1) HAfTH pacCTOSHUE OT TOYKHU 0 MIIOCKOCTH U KOOPIUHATHI MTPOEKIIUH TOUKU
Ha IUIOCKOCTb; 2) HAWTHU KAaHOHWYECKHUE ypaBHEHMS MPOEKLUUH MPAMON Ha IUIOCKOCTh; 3) HalTh
paccTOsHUE MEXy CKPEIIMBAIOIMMUCS MPSMBIMUA U YPAaBHEHMSI B3aUMHOT'O NIEPIICHAUKYIIApa; 4)
NPUBECTH YpaBHEHUE KPUBOW BTOPOTO MOPs/IKa K KAHOHMYECKOMY BUAY U IMOCTPOUTH KaHOHUYE -
CKYIO CUCTEMY KOOPJUHAT; 5) HAlTH pacCTOSIHUE OT TOYKHU JI0 MPSAMON U KOOPJUHATHI MPOEKIIUU
TOUYKHU HA MPSIMYIO.

IIpumep BonpocoB /1151 codeceI0BAHUS

OOBSCHUTD TE€OMETPUUECKUH CMBICI JE€TEPMHUHAHTAa MAaTpPULbl HEBBIPOKIEHHOI'O JMHEHHOIO
npeoOpa3oBaHUs KOOPIMHAT.

[lepeuncnuth OCHOBHBIE CBOICTBA JETEPMUHAHTOB HA MPUMEPE MaTPHI] pazmepoM 2x2 u 3x3.
Omnwucate METOJI PEIICHUs CHCTEM JIMHEWHBIX YpaBHEeHUH Ha ocHoBe (hopmyn Kpamepa.

ITosicHUTB cymIHOCTB MeTOAA UCKItOUeHus ['aycca [u1s peleHns CUCTEMBbI JIMHEMHBIX YPaBHEHU.
OOBACHUTD CBSI3b MEXKy OJTHO3HAYHOHM Pa3pelIMMOCTbIO KBAJPAaTHON CUCTEMBbI JIMHEHHBIX YpaB-
HEHUH M XapaKTepoM JIMHEHHOro npeoOpa3oBaHMs KOOPAMHAT, 33JaHHOTO COOTBETCTBYIOLIEH
MaTpULEH.

[lepeuncauth cBOMCTBA MaTpPUIl IOBOPOTA B IBYX M TPEX U3MEPEHUSIX.

[IponmnrocTpupoBaTh KOMMYTAaTUBHOCTb IIOBOPOTOB B JIBYX M3MEPEHUSAX U HEKOMMYTATHBHOCTh
B TPEX U3MEPEHUSX.

OOBACHUTH T€OMETPUUECKUI CMBICT BEKTOPHOT'O U CMELIAHHOTO NTPOU3BEICHHUS.

VYkazaTh criocoObl 3a1aHuUs MJIOCKOCTH B IPOCTPAHCTBE M OOBSICHUTH CBSI3b MEKIAY HUMHU.
[TpenyioxxuTh HE MEHEe ABYX Pa3iIM4YHBIX CIIOCOOOB HAXOXKJIEHHs KOOPJUHAT MIPOSKIUH 3a1aHHON
TOYKH Ha 33JaHHYIO IIJIOCKOCTb.

[lepeuncnute cnocoOb! 3aAaHUs NPSMON B IPOCTPAHCTBE U MOSICHUTH CBSI3b MEXK/1y HUMHU.
[IpenyioxkuTh HE MEHee NBYX Pa3iIU4YHBIX CIIOCOOOB HAXOXIECHUS YPABHEHUH OpPTOrOHAIBHOM
MIPOEKINHU MTPSIMOH, MEPECEKAIOIEN 3aTaHHYO0 ITIOCKOCTh MO YTIIOM, OTJIMYHBIM OT MPSMOTO.
VYka3aTb OCHOBHbBIE CBOMCTBA (POKAJIbHBIX TOYEK M JUPEKTPUC HEBBIPOKACHHON KPUBOW BTOPOTO
HopsJIKa.

Onucarh NpUMEHEHNE MHBAPUAHTOB KPUBOI BTOPOTO MOPSIKA AJIS MOIYUYEHHs] KAHOHUYECKOIO
YPaBHEHUS KPUBOM.

Jl1s1 KpUBOM BTOPOTO MOPSAKA NOSICHUTH COACPKAHNUE MOHATHS KAHOHMYECKOW CUCTEMBI KOOPIH-

HaT U MCTOAUKY €€ ITOCTPOCHU.

Ilpumep mecmogvlx 3a0aHUIL ONA NPOBEPKU CHOPMUPOCAHHOCHU KOMNEMEHYUI, YKA3AHHBIX Gbllie

n.3:

Bompocet OtBeThI
1 Cucrema HEOJHOPOAHBIX IMHEUHBIX | A) paHI OCHOBHOM MaTpHIIbI HAa €IMHHIlY MEHBIIIE PaHTa PAaCIIMPEHHON
anrebpanyecKux ypaBHEHHUI COBMECT- | MaTpuIa

Ha eclu B) panru ocHOBHOI 1 pacIInpeHHONH MaTPHIIBI PAaBHBI

B) paHr ocHOBHOM MaTpHIIbl O0JIBIIE paHTa pACIIMPEHHON MaTpUIIa
2 Marpuia TuHeHHOro oneparopa A) KOpHSIMH XapaKTePUCTUIECKOTO YPABHEHHUS SBISFOTCS Pa3IINIHBIC
MIPUBOJMTCS K AUArOHAIBHOMY BHILY BEIIIECTBEHHBIE YnCIIa
ecnu B) KOpHSME XapaKTEepUCTUYECKOTO YPaBHEHHS SIBISIIOTCS Pa3IMYHbIe

palMOHATIbHbIE YHCTIA.
B) xopHSIMH XapaKTepHUCTUYECKOTO YPaBHEHUS SBIISIIOTCS KaK Bellle-
CTBEHHBIE TaK M KOMIUICKCHBIE YHCIIa




3 Ecnu cuctemMa BEKTOPOB SBISIETCS A) OIMH U3 BEKTOPOB CHCTEMBI OyIeT JINHEWHON KOMOMHAIMEH OCTalb-
JIMHEIHO 3aBUCUMOM, TO HBIX BEKTOPOB CUCTEMBI

B) nyneBas nuneitnas komOuHanMs OyAeT TPHBHATIBHOMN

B) mr000ii BekTOp cucTeMbl OyIeT THHEHHONH KOMOMHAIINEH OCTaThbHBIX
BEKTOPOB CHCTEMBI

4 OgHOpoAHas cUCTEMa TUHEHHBIX A) ompenenuTess OCHOBHOM MaTpHIIbl paBEH HYIIIO

anreOpanyeckux ypaBHEHUH UMeEeT B) panr ocHOBHOI MaTpHUIIbl MEHBIIIE YHCIa HEU3BECTHBIX B CCTEME

HEHYJIEBOE PELICHUE ECITH ypaBHEHHH
B) panr ocHOBHOIT MaTpPHUIIEI paBEH YNCITy YpaBHECHHUH B CHCTEME ypaB-
HEHMI

Pa3zpaborumnk:
Y4
! JOLIEHT Kadenpbl TeopeTuueckor GU3nKu B.A. Kapnakos

ITporpamMMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHussMu ®I'OC BO no HanpaBieHHIo 1oJ1-
rotoBk# 09.03.02 NupopmanimoHHbIE CUCTEMBI X TEXHOJIOTHH.

[IporpamMma paccMOTpeHa Ha 3aceJaHuK_KadeIphl TEOPETHIECKOH QU3HMKH
«15» mapta 2024 T. J
[Ipotokon Ne7 H.o. 3aB. kadeapoit (4L C.B. JloBioB

Hacrosimmass mporpamMma He MOKeT ObITH BOCIHpOHM3BedeHAa HH B Kakoii ¢opme 0e3

NMpeaABaApPUTEJIBbHOI0 IMCbMEHHOI'0 paspeuicHust Ka(bez(pm-pzwpaﬁ(nqmca nmporpaMmmal.



