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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 00y4YeHHsI M0 JUCIHUNINHE , COOTHECEHHBIX C HHIH-
KaTOPaMHU A0CTUKEHHS] KOMIIETEHIM I

Komnerenmums OIIK-1: CnocobeH McHoaL30BaTh MOM0KEHUS, 3aKOHEI 1 METOBI €CTECTBEH-
HbIX HayK U MaT€MAaTHUKU JJI PEIICHUs 3a]1a4 MH)KEHEPHOU JeSITeIbHOCTH

Nunukatopsl OIIK 1.1 |IIpumensier 6a30BbIe 3HAHHS B 00JaCTH (GU3HKH TSI PEIICHUS

HAay4YHO- UCCJICAOBATCIILCKUX 3a1a4
KOMIICTCHIIUU

OIIK 1.2 |IIpumensier 6a30Bble 3HaHUS B 00JACTH (PUUKHU JJIS PEIICHUS
NPUKITAIHBIX 3a/1a4 MPO(ECCHOHAIBHON IS TETbHOCTH

OIIK 1.3 |IIpencraBisieT caymaTessM B JOCTYHOM AJisi BOCIPUSATHUS
¢dopme 3HaHUS B 006J1aCTH (PU3UKHU, B TOM YHUCIIE TIPH BHIIOJ-
HEHHH 3a7a4 B cpepe meaarorndyeckon AeaTeNbHOCTH

IV. Conepkanue u CTPYKTYpa JUCUMIIIIMHBI

O0BeM TUCIUIUIMHEBI COCTABIIIET S5 3aUeTHRIX equHull, 180 yacos, B ToM 4HcIe 85 4acoB KOH-
TaKTHOM pabOoTHI.

3aHATHS TPOBOAATCS B OYHOU (hopMe 0OyUCHHUS ¢ TPUMEHEHUEM JTHUCTAHIIMOHHOTO KOHTPOJIS
caMmocCTOsATeNIbHOU paboThl cTyaeHToB yepe3 DMOC dakynpreTa. DIEKTPOHHON M AMCTAHIIMOH -
HOU (hopM 00yUeHUS HE TTPEAYCMATPHUBACTCS.

Ha npaktuueckyto noaroToBKy oTBoautcs 34 yaca.

dopMa MPOMEKYTOUHON aTTECTAIIUU: IK3aMEH.

4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAaHHO€ 110 TéMaM, ¢ YKa3aHUEM BUAO0B
y’-IEﬁHLIX 3aHATHI 1 OTBCACHHOI'0 HA HUX KOJIHYECTBA aKaJAeMHUYECCKUX YaCcoB

Ne | Pasmen | Ce | Bc W3 Hux Bunp! yueOHo#t paboThl, ®opMbI Te-
n/n | pucuu- | Me er | IpakTH4ye- | BKJIIOYAsi CAMOCTOSTENBHYIO paboTy oOydaromumxcs , KyIL[ETOo
IUIMHBY | CT 0 | ckas moaro- MIPaKTHYECKYIO ITOJrOTOBKY M TPYJOEMKOCTh KOHTPOJIS
TEMBbI p 4a | TOBKa 00y- (B "acax) yCIeBaeMo-
CO | yaromuxcs CTH;
KonraktHas pabota mpernonaBarens ¢ | CamocTos-
B ®opma npo-
00yJaromuMucs TeJbHAs .
MEXyTOYHOH
pabora
Jlexunn CemuHap- Koncynbra- aTTecTaln
CKue A (no ceme-
/mpaxkTuye- cmpam)
CKHE
/mabopaTop-
HBIE
3aHATHS
1 bmoxu 1| 1 180 34 34 34 1 69 [TpakTuye-
u?2 CKOoe  3aja-
HHUE;




DK3aMeH

Hroro:

180

34

34 34

69

4.2 Ilnan BHeay}]HTOPHOﬁ CaMOCTOSITENbHOM paﬁoTbl Oﬁy‘{aIOIIII/IXCﬂ mo JTMCHMIIJIHHE

CemecTtp Hazpanue pa3-|CamocrosTenspHas paboTa 00ydaronmxcs OrneHo4HOE VY4ebHo-
€J1a, TEMBI CPEACTBO METOJ[IYe-
slend, Bun camocros- | Cpoku BbInon- | Tpy1oeMKcTh pen A
. ckoe obecrre-
TENBHOW pabo- | HeHHs (gac.)
YeHHE caMo-
TBI .
CTOSITETIBHON
paboTsI
1 broxu 1 u 2 Jomamnee 3a- |I[Tocme  mpoii- 69 Hemoncrpanmst | OCHOBHasE |

JCHHBIX TEM TOTOBBIX pEHIc-

JaHHE B BUIIC 8 JOTIOJTHHT.
HUN

3a/1a4 U BOIPO- JauTeparypa.

COB O6pazoBa-

TENbHBIE pe-
Cypchl,  J0-
CTYIIHBIE TIO
JIOTUHY Y Ta-
poito HBb

ury.

4.3. Conep:xxanue y4eOHOIro MaTepuaJa

BJok 1. JIuneitnas ajreopa

Tema 1. Matpuiiel v onpeaeanTenu

1. Beenenue. JluneiiHocTh B ¢pu3uKe U MareMaTuke. MaTpHlibl, onepanuy HaJl MaTpUIIaMHu,
cBoiicTBa onepauuii. TpancionupoBanue. Jluneitnoe npeoOpa3zoBanue. biouHble MaTpULIbI, Mpsi-
Masi CyMMa MaTpull, anredpandeckue CBOicTBa MpsiMoil cyMMbl. KoMMyTaTop M aHTHKOMMYTa-
top. Caen matpuupbl. ['pynna noacTaHOBOK M CHMMETpHUYECKas Ipymma.

2. Onpexnenurensb MaTpULBl (1Ba onpenaeneHus). MuHop u anredpandeckoe gononHenue. [Isa
tuna MuHOpoB. Teopema Ne 1 Jlamumaca. OcHoBHBIE cBoiicTBa ompenenuteneil. OnpenennuTenb
npousBenenus: marpuil det(AB) = det(A) det(B), Teopema Ne2. O6patnHast maTpuia, Teopema Ne
3. MarpuyHble ypaBHEHHS.

3. JluHeitHast 3aBUCUMOCTb CTPOK U CTOJNOIOB MaTpullsl, Teopema Ne 4. Panr u Ga3zucHbIi
MUHOP MaTpHILIbl. DJIeMEeHTapHbIe TPe0Opa30BaHus CTPOK MaTPUILIbl. MeTO/AbI BEIUMCIICHUS paHTa:
METOJ JIEMEHTAPHBIX MpeoOpa3oBaHuil U MeTO/ OKaMMIIIOIKX MUHOPOB. Teopema Ne 5 o Ga-
3ucHOM MuHOpe. Panr npouseaenus matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneitHOE IPOCTPAHCTBO

4. JluHeliHO€e MPOCTPAHCTBO, BEIIECTBEHHOE M KOMIUIEKCHOe. OCHOBHbIE TPUMEPHI JTUHEH -
HBIX MPOCTpaHCTB. JInHeiiHas KOMOMHALUS U JMHEHHas: 3aBUCUMOCTb BEKTOPOB, Teopema Ne 7.
PasmepHocth nmpoctpanctBa. basuc n xoopaunatel. [Ipumepsr 6azucoB. EquHCTBEHHOCTD pasiio-
JKEHUS BEKTOpa 1o 0a3ucy, Teopema Ne 8.

5. TlogmpocTpaHCTBO U JHMHEWHas 000JI0UKa CHUCTEMBbI BEKTOPOB, Pa3MEPHOCTHb JIMHEHHON
obomnouku. IIpsimas cymMma JTMHEHHBIX TPOCTPAaHCTB, Teopema Ne 9. O0berHeHue U nepeceyeHme
JUHEHHBIX MpocTpaHcTB, Teopema Ne 10 o pa3smepHocTH 00BeAMHEHUS MPOCTpaHCTB. M3omop-
¢u3M MHEHHBIX MpocTpaHCcTB, Teopema Ne 11. [IpeobpazoBaHne KOOpAMHAT BEKTOpA MPU MPeod-
pazoBaHuM Oaszuca.

Tewma 3. Cucrembl TMHEWHBIX YPaBHEHUN

6. Cucrtemsl nuHeitHbIx ypaBHeHu# (CJIY). Cnoco6sl 3anucu u ux kiaccuduxaius. Cos-
mectHocTh CJIY, Tteopema Ne 12 Kponekepa- Kamemmm. KpamepoBckue cuUCTEMBI JTMHEMHBIX
HeoHOpOoAHBIX ypaBHeHHil. ®opmyna Kpamepa. Meron K.I'aycca pemenus cuctemMbl TUHEHHBIX




ypaBHeHuil. Pemenne ognoponnoit CJIY, TpuBuanbHOE U HETPUBHAIBHOE pEIIEHUs, TeopeMa Ne
13. ®ynnamenTanbHas cuctema pemeHuii ogaopoaHo CJIY. OOmiee pemnieHue, MpOCTPAHCTBO
pemennid. CBOMCTBA pELIEHU HEOJHOPOIHOM U COOTBETCTBYIOLIEN OJTHOPOJHON CUCTEMBI YpaB-
HEHUH.

Tewma 4. EBKINMI0BO ¥ YHUTApHOE IPOCTPAHCTBO

7. Cucrema akCHOM CKaJISIPHOTO MPOou3BeAeHU. KOMIIIEKCHOE M BEIECTBEHHOE €BKJINIOBBI
npoctpaHcTBa. OOLMI BUA 3aaHUsl CKAISAPHOTO MPOU3BEICHUS KOHEYHOMEPHOTO JMHEHHOIO
pocTpancTBO. OCHOBHBIE TPUMEPBI 3a/1aHNS CKAJSIPHBIX TPOU3BEICHUN B PA3JIMYHBIX JIMHEWHBIX
npoctpancTBax. HepaBenctBo Komm - BbynsikoBckoro. Ilpumepst HepaBencTB Komm - Byns-
KoBckoro. OmnpeJieneHus yria Mex1y JByMs BEKTOpaMU W HOpPMBI (UIMHBI) BekTopa. Hopmupo-
BAaHHOE IIPOCTPAHCTBO.

8. OpToroHaJbHOCTh BEKTOPOB U OPTOrOHAIbHBIN Oazuc, Teopema Ne 14. CBoiicTBa opTOro-
HaspHOTrO 0aszuca. Meron oproronanuzanuu I'pama - llImuara, Teopema Ne 15. Marpuna ['pama.
['eomeTpryecKknil CMBICH ONPEAEIIATEN MaTpuLlsl [ pama.

Tewma 5. JIunelHbIe onepaTopbl B KOHEYHOMEPHOM JTMHEHHOM IPOCTPAHCTBE

9. Jluneinslii oneparop. Onepanuu HaJa JMHEHHBIMHM OlepaTopaMu M HX cBoicTBa. [Ipo-
CTPAHCTBO JIMHENHBIX OIEpaToOpoB. MaTpuua JIMHEHHOrO OonepaTopa B KOHEUHOMEPHOM JIMHEH -
HOM TIpOCTpaHCTBe. SApo u 00pa3 IMHEHHOTO ornepaTopa, mpuMmepbl. Teopema Ne 16 o cymme pas-
MepHocTel s1pa u obpaza. Panr nuneiiHoro omnepartopa. OOpaTHBIN onepaTop M yCIOBHs CyIle-
CTBOBaHMsI OOPATHOTO OrepaTopa.

10. CrpykTypa nuHelHoOro oneparopa. MlHBapraHTHOE IPOCTPaHCTBO. By MaTpuLibl TMHEN -
HOT'O OIepaTtopa B ClIy4ae CYIIECTBOBAHMS MHBAPUAHTHBIX NMPOCTpaHCTB. OHOMEpPHBIE UHBAPH-
aHTHbIe noAnpocTpancTBa. CoOCTBEHHBIC 3HAYCHHS M COOCTBEHHbIE BEKTOPHI JIMHEHHOTO omepa-
Topa, Teopema Ne 17. XapakTepucTu4eckoe ypaBHEHUE U XapaKTEPUCTUUECKUN ITOJIMHOM.

11. Cnektp nuHeiiHoro omneparopa. IIpeoGpa3oBaHre MaTpUIlbl JIMHEHHOTO OnepaTopa, Teo-
pema Ne 18. ITomo6HBIe MaTpHIlbl U X cBOMCTBA. Teopema Ne 19 o0 cBOlCTBax COOCTBEHHBIX BEK-
TOpPOB JIMHEWHOTO oneparopa. JluaroHanusanus MaTpuIbl JMHEHHOTO oneparopa, Teopema Ne 20.
[TonsiTue xopAaHoBOI GOPMBI MATPUIIBI.

12. ConpspxeHHbIN onepaTop, Teopema Ne 21. DpMHUTOB onepaTop U CBOMCTBA ONepanuu 3p-
MHUTOBO comnpsbkeHrne. CBONCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUH SPMHUTOBA
oreparopa, Teopema Ne 22. YHuTapHbIi (OpTOrOHAJIBHBII) ONEpaTop U €ro OCHOBHBIE CBOICTRA.

OO0mwmit BU OPTOTOHABHOTO OTlepaTopa Ha MIIOCKOCTH.

Tema 6. bununeiinble U kBaJpaTHuHbIe HOPMBI, QYHKIIUN OT MaTPUIL

13. bununeiinas u kBaapaTuuHas ¢opmbel. [lomyropanuneiinas ¢opma. Knaccudukanus
KBaJpaTHUHBIX GopMm, Kputepuii CunbBectpa. HopmanbHbIi 1 KaHOHUYECKUH BUJIbI KBaJpaTuy-
Hol ¢dopmpbl. [IpeoOpa3zoBanue kBagpaTnaHO (HOpMBI TIPH MpeoOpa3oBaHuu Oa3uca, TeopeMa Ne
23. Panr kBagpaTuuHoi Gopmbl. Meton Jlarpamka npuBeeHUsI KBaJpaTHUHOW (OPMBI K CyMMe
KBa/IpaToB. MeTo/ 1 OPTOrOHaJIBLHOTO MpeoOpa3oBaHusl KBaJAPATUUHON (HOPMBI K KaHOHHYECKOMY
Buay, Teopema Ne 24. 3akoH uHepiuu. OJHOBpEMEHHOE NMPUBEICHUE ABYX KBAaIPaTHUHBIX (HopM
K CyMMe KBaaparoB, Teopema Ne 25.

14. CnexTpanpHOe pa3ioXeHHe dpMHUTOBa orneparopa. CBoONHCTBa NPOEKLINOHHBIX OIEpPATO-
poB. Teopema Ne 26 I"'amunibroHa - Kann.

15. @ynknun ot matpull. [lonMHOMHUaNbHas MaTpulia ¥ MUHUMAIBHBIA noauHOM. MHTEpIio-
Tupyromui noauHoM Jlarpanxka - CunbeBectpa.

biok 2. AganuTHyeckas reOMETPUST

Paznen 1 MATPUILIBI U JETEPMUWHAHTBI 2x2 u 3x3

Tema 1. KoopnuHaTHBI MeTO POPMYJIMPOBKH U MCCIEIOBAHNS T€OMETPHUECKUX BOTIPOCOB,
€ro pojib B paMKaX COBPEMEHHOW MaTeMaTHKH. OCHOBHbIE CUCTEMbI KOOPAMHAT, UCIOIb3yEMBbIE
Ha MPaKTHKE: MPSIMOYTOJIbHAS JEKapTOBa, KOCOYTOJbHAs AEKapTOBa, IMIMHAPUYECKas U cepu-
yeckas. [IpeoOpa3oBaHus KOOPAMHAT U CBOMCTBA CUMMETpPHUHU.

Tema 2. Matpuupb! 2X2 1 3x3 1 UX CBSI3b C JIMHEWHBIMH IIPe0Opa3oBaHUsAMU KoopauHaT. Jle-




TEPMUHAHTBI MAaTPULl IPeoOpa30BaHuUs B ABYX U TPEX U3MEPEHHSX, PaBUIIa BEIYUCICHHS, OCHOB-
HbIE€ CBOMCTBA U r€OMETpUUYECKU cMbICi. Clie1 MaTpHIlbl U €r0 CBOMCTRBA.

Tema 3. 1lpaBuno yMHOXXEHHs MaTpPULl U €r0 Fr€OMETpUYECKasi MOTUBHpPOBKa. TeopeMa o nie-
TEPMHHAHTE NpousBeaeHus matpull. [IpencraBienne o6 oOpaTHON MaTpHIle Kak MaTpuie oopart-
HOTo npeoOpa3oBaHusl. BeIpokIeHHbIE MATPHILIbI, KPUTEPHH CyIIECTBOBAHUS OOpATHON MaTPHIIBI.
Haxoxnaenue oOpaTHOI MaTpuIlkl B ciayyae MaTpull 2x2 u 3x3.

Tema 4. KBagpaTHble CUCTEMBI JINHENHBIX YPAaBHEHUH C ABYMsSI M TPEMSI HEU3BECTHBIMM, KpH-
Tepuil oJHO3HaYHOU pazpemumoctd U Gopmynbsl Kpamepa. Ilpeacrasnenue o merone I'aycca.
I'eomeTpryeckoe UCTOIKOBAHUE OJHO3HAYHON pa3pelIMMOCTH, HECOBMECTHON CUCTEMBI U CUCTE-
MBI ¢ OECKOHEUHBIM YHUCIIOM perieHnid. OpToroHanbHbIE MATPHUIIBI U UX CBOMCTBA.

Pasznen 2 BEKTOPBI U OIIEPALIMN HAJI HUMU

Tema 5. BekTopbl Kak HalpaBlIeHHbIE OTpe3KU. COBOKYITHOCTH BEKTOPOB. JIMHEHHAs HE3aBH-
CUMOCTbB U JIMHEHHAs 3aBUCUMOCTb COBOKYIIHOCTH BEKTOPOB. ba3suCHBIE BEKTOPBI U Pa3I0KECHUE
3amaHHoro Bektopa. Koopaunatel BekTopa B 0asuce. JlelicTBUSA C BEKTOpamMH B KOOPAMHATHOM
IIPEACTABJICHUM.

Tema 6. VI3mMeHeHne KOOpAMHAT BEKTOpa MpH 3aMeHe Oaszumca M Havana koopaunat. Ilpen-
CTaBJICHHE E€BKJIMJIOBBIX JIBMXKEHUH ¢ (PUKCHPOBAHHBIM HA4ajJOM OPTOTOHAIBHBIMH MaTpHIIAMHU.
[1oBOPOT M CIBHUI IPSIMOYTOJIBHOM JI€KapTOBOW CUCTEMBI KOOpAMHAT. MaTpuia 1moBopoTa u ee
cBoMcTBa. HEKOMMYTAaTUBHOCTH TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CkayisipHOE MPOU3BEICHUE BEKTOPOB, €r0 JUHEUHOCTh. BEKTOpHOE NMpOU3BEICHNE U
ero coiictBa. KococummerpuuHocTs. [IpencraBienne BEKTOpHOE MPOU3BEAECHUE B OPTOrOHAJb-
HOM 0a3uce Mpu MOMOIIM CUMBOJMYECKOro onpeaenutend. ®opmyrna s ABOMHOTO BEKTOPHOTO
npoussenenus “BAC-CAB”. CmeniaHHOE IPOU3BEAEHUE U €T0 TEOMETPUUYECKUI CMBICI.

Pazzien 3 TEOMETPUS ITPSIMBIX U IIJIOCKOCTEN

Tema 8. CriocoObl 3ajaHUs MIPSIMOM JIMHUY Ha IJIOCKOCTH: BEKTOPHOE YpaBHEHHUE B MapaMerT-
pudeckoi popme, HopMaIbHOE BEKTOPHOE YpaBHEHHE, KAHOHMYECKOE ypaBHEHUE U 00Iiee ypaB-
HEHUE B JI€KapTOBOM cucTeMe KoopauHar. Ciydyau NapajijieIbHOCTH U NEPIEHIUKYJISIPHOCTH
JIBYX IIPSIMBIX, YIOJl MEKy ABYMs MPAMBIMH. PacCTostHME OT 3alaHHON TOYKH /10 3aJaHHOW Ipsi-
MO.

Tema 9. CriocoObl 3a1aHus TUIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE YPaBHEHUE B MapaMeTpH-
4yeckoil opme, HOpMaTbHOE BEKTOPHOE ypaBHEHHE U 0O0lliee ypaBHEHHE B JEKapTOBOM cucTeme
koopauHat. [lepexon ot ogHoit opmbl k apyroil. IlmockocTs, nmpoxosiias yepe3 TpU JaHHbBIE
TOYKHU. PaccTosiHMe OT 3aJaHHOM TOYKH 10 3aJaHHOM IIJIOCKOCTH. YTOJI MEXKIY ABYMS IIOCKOCTS -
MHU.

Tema 10. Hampasisitomuii BEKTOp IPSIMOM, IapaMETPUUECKOE ypaBHEHUE NPSIMON B IpoO-
crpa”cTBe. Onrcanne NpssMOW B TEPMUHAX BEKTOPHOTO Npou3BeneHHs. KaHoHMYeckoe ypaBHeE-
HHe TpsMoii B mpocTpaHcTBe. [lepexos ot ogHoro cnocoba 3amanus K apyromy. [lapamiensHeie,
MIEPECEKAOIINECS U CKPEIIMBAIOIINECS MTPSMBIE.

Tema 11. BeruucieHne paccTOSHUSA MEXAY CKpelMBarouMucs npssMbeivu. Iloctpoenue B3a-
MMHOTI'O MEPIEHIUKYJISApa s TAKUX NpsAMBIX. OpTOroHanbHas MPOEKIUs MIPSMOM Ha TUIOCKOCTH B
ClIy4yae MX IEepPECEUCHMs], Pa3IOKEHUE HAIPaBIAIOIIET0 BEKTOPA Ha JABE B3aMMHO IEPICHAMKY -
JsIpHBbIE KOMIIOHEHTHI. [lapameTprnueckoe ypaBHEHHE NEPIICHIUKYJIISAPA K IIIIOCKOCTH.

Tema 12. ITyyok miaockocTel, crocoOsl ero onucanus. Ilpsmas TuHUS Kak nepecedeHre AByX
IUTOCKOCTEH. BhIuuciaeHrne paccToaHus OT 3aIaHHOM TOYKH J0 3aJJaHHOM MPSMOU B TPOCTPAHCTBE.
YpaBHEHHE NIEPIIEHAUKYIISAPA, OIYIIEHHOIO U3 3aJaHHOM TOYKH Ha 3aIaHHYIO NIPSMYIO.

Paznien 4 KPUBBIE BTOPOI'O TTIOPAIKA

Tema 13. OOuiee ypaBHEHHE KPUBOIM BTOPOTO MOPSAIKA HA TUIOCKOCTH M CTaHJapTHAs ero 3a-
MUCh. BrIpokieHHBIE 1 HEBBIPOXKIEHHBIE KPUBbIE BTOPOro mopsaka. Tpu Tuiia KpUBBIX BTOPOTO
HOPSIZIKA: SJUTMOTHYECKUM, MapaboauuecKuil 1 runepooanueckuil. Dmmrc, napadona u runepoo-
J1a KaK KOHUYECKUE CEUCHMUS.

Tema 14. OcHOBHBIE TeOMETPUYECKHE CBOMCTBA 3JUINIICA, TapaboIibl ¥ TUepOosbl. PoKab-
HBIE TOYKH, SKCIEHTPUCUTET U JUPEKTPUCHI TSI 3TUX KPUBBIX. Y pPaBHEHUE HEBBIPOKICHHON KPH-



BOI BTOPOTO MOPsI/IKA B MOJSIPHON CUCTEME KOOpAMHAT. YpaBHEHHE KacaTeIbHOW K KPUBOH B 3a-
JTAaHHOM TOYKE.

Tema 15. N3menenue ko3¢ (UIIMEHTOB B 00IEM YpaBHEHUU KPUBOM BTOPOTO MOpPsAKA MPH
npeoOpa3oBaHuy JAEKAapTOBOM cucTeMbl KoopauHaT. Tpu MHBapHaHTa KpUBOM BTOPOTO MOpSIZIKA.
Hcnonp3oBanne MHBApUAHTOB JUIs IPUBEICHHS YPAaBHEHUSI KPUBOW BTOPOTO MOPSIIKA K MPOCTEM -
nieMy BUy. IHBapHaHThI KaKk MaTPUYIHBIC XapaKTEPUCTHKH.

Tema 16. YpaBHeHUE KPUBOW BTOPOTO MOpsAKa Kak KBajpaTHuHas (opma JBYX MEpeMeH-
HbIX. [IprBeieHre ypaBHEHUS] KPHBOH BTOPOTO MOPSAKA K KAHOHUYECKOMY BHILY C TIOMOIIBIO OpP-
TOTOHAIBHBIX IpeoOpa3oBanuil. KanoHnYeckas cuctemMa KOOpAMHAT, NEPEeXo] K Hel IMyTeM MOBO -
pOTa U TMOCTETYIOIETO CIBUTA CHCTEMBI.

4.3.1. IlepeyeHb ceMUHAPCKUX (MPAKTHYECKHUX) 3AHATHH
brok 1. JIuneiinas anredpa

Ne Ne paznena | HaumenoBanue ceMHHapoB, | Tpynoem- | Omnenounsle cpea- | @opmupye-
U TEMBI | MIPAaKTHYECKUX U JTaOOPATOPHBIX | KOCTh CTBa MBIE KOMIIE-
IUCIUILIN- | paboT (wacer) TCHIINH
HBl (Moay- | (IpaKTUYeCcKue 3aHSITHSA)

J151)

1 2 3 4 5 6

1 1 Marpuiibl ¥ OIIPEACIIUTENH 3 Kowmmekr 3amannii | OITK-1

2 2 . Kommnexkr 33ama- | OIIK-1
JluHeltHOe MPOCTPaHCTBO 3 N

HUI

3 3 CucTeMbl JINHEHHBIX YpaBHEHUH 3 Kommnexr 3apanmit | OIIK-1

4 4 EBK/MI0BO 1 yHWTapHOE Npo- 3 Kommnekr 3apanuii | OIIK-1
CTPaHCTBO

5 5 JIuHeiHbple omepaTopbl B KOHEU- KoMIuiexT saganuii | OIK-1
HOMEPHOM  JIMHEWHOM  IIPO- 4
CTPaHCTBE

6 6 bunuuelinple U KBaJIpaTUYHBIE 4 KoMruiexr sagamuii | OIK-1
(hopMBI, DYHKITH OT MaTPHIL

Baok 2. Ananurnyeckasi reoMmeTpus
Ne Nepazgenam | HaummeHoBaHue ceMuUHapoB, npaktuue- | Tpy- O1ieHOYHBIE dopmupye-
/1 | TeMbl TUCIH- CKUX M J1a00paTOpPHBIX paboT JIOEM- cpencTBa MBbIE KOMIIe-
TUTHHBI (MOJTY- KOCTh TEHIIUU
JIST) (ua-
CBI)
1 2 3 4 5 6
1. | Pasmen 1, OCHOBHBIE CHCTEMBI KOOPAMHAT Ha 3amanue Ha OIK-1
Tema 1 IUIOCKOCTH U B IIPOCTPAHCTBE, JINHEH- 1 CEMHHApE B
HBIE TTPE0OPa30BAHUS JEKAPTOBBIX BHJIE 33/1a4H
KOOpJIMHAT.
2. | Pasmen 1, Martpurst 2x2 u 3x3. JleTepMUHAHTHL. 3amanne Ha OIK-1
Tema 2 1 CeMUHape B
BHJIE 33/1a49H
3. | Pazmen 2, Bba3ucHbIe BEKTOPHI B pa3oKeHNE BEK- 3aganne Ha OIK-1
Tema 3 Topa 1o 6asucy. Bektopsl B Koopau- 1 CEMHHApE B
HAaTHOM NIPEJICTAaBIICHUH. BHJIE 33124
4. | Pazgen 2, Tema | IloBOpOT npsIMOYrOJIbHOM IEKapTOBOM 3ajaHue Ha OITK-1
4 CHCTEMBI KOOpJMHAT. MaTpHIa moBo- 1 CEMHHape B
pOTa U ee CBOMCTRA. BHJIE 331341




5. | Pazmen 2, Tema | CkansipHO€ IPOU3BEACHHE, BEKTOPHOE 3aganue Ha OIK-1
5 MPOM3BE/ICHIE, CMEIIaHHOE TIPOH3Be- CEMHHApE B
JIEHNE U UX CBOMCTBA. BHJIE 33/1a4H
6. | Pazmen 3, Tema | IIpsimast TuHUS HA TUIOCKOCTH, CIIOCO- 3amaHue Ha OIK-1
6 Obl 3aganus1. Beruncnenue paccTosHus CEMHHApE B
OT TOYKH 70 IPSIMOA. BHJIE 331241
7. | Paznmen 3, Tema | IlnockocTh B TpEXMEPHOM MPO- 3ajaHue Ha OITK-1
7 CTPaHCTBE, CIIOCOOBI 3aaHus. Berauc- CEMHHape B
JIEHHE PAcCTOSIHUA OT TOYKH A0 TUIOC- BHJIE 33]1a4
KOCTH.
8. | Pazmen 3, Tema | [IpsiMast B mpocTpaHCTBE, CIOCOORI 3a- 3aganne Ha OIK-1
10 nanus. [lapannenpHble, mepeceKaromnu- ceMUHape B
€Csl M CKpEIMBAIOLINECs MPsIMBIE. BHJIE 33/1a4U
9. | Pazmen 3, Tema | PaccrosiHue Mexay CKpelIMBaIOLIUMU- 3aganue Ha OTIK-1
11 Csl MPSIMBIMU ¥ B3aUMHBIN TI€pIIEH TN - ceMMHape B
Kyssip. OpToroHaibHas MPOEKLKs Tps- BH/JIE 33/1a4HU
MOH Ha MJIOCKOCTb.
10. | Pazpmen 3, Tema | [IpsiMas TMHUS Kak MepeceyeHUe IBYX 3a1anue Ha OIIK-1
12 IJIOCKOCTEH U My4OoK I1ockocTen. Pac- ceMHHape B
CTOSIHHE OT TOYKH JI0 IPSIMOH B TIpO- BH/JIE 33/1a4U
CTPaHCTBE.
11. | Paznen 4, Tema | OOmee ypaBHEHNE KPHBOH BTOPOTO 3aganue Ha OIIK-1
13 HOpsiZIKa Ha MIIOCKOCTH. BBIpOXkAcHHbBIE CEMHHAape B
Y HEBBIPOXKICHHBIC KPUBBIE BTOPOTO BH/JIE 33/1a4H
nopsika. Tpu THIIa KPUBBIX BTOPOTO
MOpSIIKA.
12. | Paznen 4, Tema | OcHOBHBIE CBOMCTBA JIIJIMIICA, TAPA0O- 3aganue Ha OIK-1
14 JBL ¥ THIIEpO0JIbl. DOKaTbHbBIE TOUKH, CEMUHAape B
SKCUEHTPUCUTET U TUPEKTPUCHL. Y paB- BHJIE 33/1a4U
HEHUE KacaTeIbHOM.
13. | Pazmen 4, Tema | HBapuaHTHI KPUBOM BTOPOTO MOPSAIKA 3amanue Ha OITK-1
15 Y UX UCTIONB30BAHUE IS TPUBEACHUS CEMHHApE B
YpaBHEHHUS KPUBOU MPOCTEUIIIEMY BU- BHJIE 33/1a41
ny. IHBapHaHTHI KaK MaTpUYHBIC Xa-
PAKTEPUCTHKH.
14. | Pa3nen 4, Tema | IIpuBeneHue ypaBHEHUS! KPUBOM BTO- 3anaHue Ha OIK-1
16 poro mopsiaKa K KAHOHHYECKOMY BHUTY CEMHHApE B
C TIOMOIIIBIO TOBOPOTA M CABUTA. BHJIE 33/1a4H

4.3.2 llepeyenb TeM (BOMPOCOB), BBIHOCHUMBIX HA CAMOCTOSITE/ILHOE HU3y4YeHHUEe CTy/AeHTAa-
MH B paMKaX CaMOCTOAITEJILHOH padoThI

brok 1. JIuneiinas anreOpa

Ne Tema Bung camocrostens- | 3amaHue Pekomennyemas nurepa- | KomauuectBo
HEII. HOW pabOThI Typa 4acoB
1 KontponsHoe 3ana- CwMm. 1. 8. a) ocHOBHast U | 2
M Kommnekr
aTpHLEL M OTPE- | pye . 0) IOMOJHUTENbHAS JIH-
JICITUTEITU 3aJaHAN
Teparypa
2 KourtponsHoe 3ana- CMm. 1. 8. a) ocHOBHast u | 2
Tnneit Kommiekr
MHCUHOC PO~ | yye . 0) IOMONHUTEIbHAS JIH-
CTPaHCTBO 3aIaHui
Teparypa
3 Cucrembl  nuHeil- | KontponsHoe 3ana- Cwm. 1. 8. a) ocHOBHas u | 4
. Kommnekr
HBIX yPaBHCHHHU HUE ©) JOTONHUTENbHAS JIH-




3aaHuH Tepatypa
4 E KoutponsHoe 3ana- Cwum. . 8. a) ocHoBHas u | 4
BKIIUZIOBO W YHHU- Kommnekr
TapHOE npo- | HHE . 0) IOMONHHUTEIbHAS JIH-
3a7aHuH
CTpPaHCTBO TepaTypa
5 Jluneitnple  omepa- | KorrponsHoe 3ama- K Cwum. m. 8. a) ocHOBHast M | 5
OMIIIEKT
TOpEL B KOHCHHO- | yye . 0) NONOJHUTENbHAS JIH-
MEPHOM JTHHCHHOM 3aaHAN
MIPOCTPAHCTBE Teparypa
6 bununeiinsie u | KonrponsHoe 3ama- K CwM. 1. 8. a) ocHOBHast 1 | 6
OMILIEKT
KBanpatuanbie Gop- | yye . ©) IONONHUTENbHAS JIH-
Mbl, (YHKIUH OT 3aJaHuH
MaTpHIL Teparypa
biok Ananmutndeckas I'COMCTpHUA
No Tema Bun camocto- 3ananne Pexomennyemas | KomuuectBo
HeL. SITETBHOW PabOTHI TUTeparypa 9acoB
1 Cucremsl Koop- Bueaynutopnas, | Haiitu usmenenue ne- Hcrounuku u3 2
JIUHAT, TIPE00- penreHue 3agad KapTOBBIX KOOPAMHAT 3a- | OCHOBHOH W JO-
pa3oBaHUs KOOP- JAHHBIX TOYCK IIPH CABH- | TIOJHUTEIHFHOU
JIMHAT. re ¥ IOBOPOTE. JUTEpaTypsl MO
2 Marpuup! u ne- Breaynuropnas, JelcTBUS ¢ MaTpUIIaMU TE€ME MpaKTU4e- 2
TEPMUHAHTEHI. petienne 3anad 2x2 u 3x3. Beruncneune CKUX 3aHSTHI;
JICTEPMHHAHTOB. Ob6pa3zoBareb-
3 VYMHOXEHHNE Bueaynuropras, Haxoxnenne o6paTHO# HBIE PECYPCHI, 2
MaTpHuIl, 06paT— pemeHune 3aaaq MaTpHIIbI UIST HEBBIPO- AOCTYITHBIE T10
Has MaTpHIa. JKICHHBIX MaTpHILl 2X2 1 JIOTUHY U 1apo-
3x3. JI10, MPEI0CTaB-
4 Cucrems! muHel- | Breaynuropnas, | Ciyuait ogHO3HauHOH ssiembiM Hayd- 5
HBIX ypaBHEHUHI peuieHue 3agaq pa3peuMoCTH, Ipu- HOM Oubimore-
C IByMs U TpeMsl menenue opmyn Kpa- xoii UI'Y u Cro-
HEHU3BECTHBIMU. Mmepa. [IpencraBnenue o POHHHE CaNThI
METOZE UCKITFOUCHHUS
Taycca.
5 Paznoxenue 3a- Bueaynuropnas, | HaiiTu KOMIOHEHTHI 5
JTAHHOTO BEKTOpa peleHue 3agay JTAHHOTO BEKTOpA B 3a-
B 0azuce. JlaHHOM Oasuce.
6 Omnmcanue moBo- Breaynutopnas, | ITo 3amanHoi opTOTO- 5
POTOB € TIOMO- penreHue 3aga4q HaJBHOHM MaTpHIle ompe-
IIBIO MATPUII. JIEIUTH HAIIPaBJICHAE OCH
U YrOJI HOBOPOTA.
7 CaoiicTBa Bek- BueaynuropHnas, | Mcnons3oBaHue BEKTOp- 5
TOPHOTO U CMe- peleHue 3agay HOTO U CMEIIaHHOTO
IIaHHOI'O MpOon3- IMPONU3BEACHUS IIPH BbI-
BEJICHUSI. YUCIICHUH TUTOIAACH
i 00peMoB puTyp.
8 B3zaumHoe pac- BueaynutopHas, | Beruncienue koopauHaT 5
MOJIOKEHHE TO- peleHue 3agau MPOEKIMH 3aJJaHHOH TOY-
YeK U MpsIMO Ha KU Ha JaHHYIO NPSIMYIO U
IIJIOCKOCTH. TOYKH, CHMMETPUYHOU
OTHOCHUTEJIBHO MPSIMOIA.
9 Pacnonoxenue Breaynutopnas, | Berumcienue koopauHaT 5
TOYEK U IJIOCKO- penreHue 3aga4q TIPOEKITNH 3aJaHHOM TOU-
CTH B TIPO- KU Ha TAaHHYIO TIT0C-
CTPaHCTBE. KOCTb U TOUKH, CHMMET-

pH‘IHOP’I OTHOCUTCJIIbHO-
IIJIOCKOCTH.




10 | CnocoOsI 3ana- BreaymuropHas, | CBs3p BEKTOPHOTO YpaB- 4
HUS OPSIMOM B peleHue 3anau HEHus NpsAMOH B napa-
MIPOCTPAHCTBE, METPUIECKOH popMe K
HAaIpaBIISFOIIIHA KaHOHUYECKUMH, BBIYHC-
BEKTOP MPsAMOI JICHUE PACCTOSIHUS MEX-
Jly CKpELUBAIOIUMHUCS
TPSIMBIM.
11 | 3amauum Ha ckpe- Bueayauropnas, | IloctpoeHue ypaBHeHuUs 3
IMBAIOIUECS pereHue 3agay B3aMMHOI'0 TIEPIICHIUKY-
IpsIMBIE. Jspa IS IBYX CKpEIIn-
BAIOIIMXCSI MPSAMBIX.
12 | Ipsimast TuHUS 1 Bueaynutopnas, | IloctpoeHue ypaBHEeHUs 3
Iy4YOK IIOCKO- peleHue 3agau HNEepHEHUKYJISPa, OITy-
CcTel. IIEHHOTO U3 JaHHOU TOY-
KH Ha JAHHYIO NPSIMYIO.
KoHTponbHEIe 3a/1aHNs, TONMEHOBaHHbIE B MPEABUTYIEH Tabwie
Tema KOHTPOJILHOrO 3a/1aHUs Howmepa 3anau Cpok  BBITION-
HEHUS
1 Onepanuu HaJ MaTPULIAMU 790 791 798 801 809 815 817 828 1 Hepenst
2 Omnpenenurens Marpulipl. OOparHast matpuna. | 45 54 60, 116 121 236 275 279 | 1 Henens

300 426 837 840 844 865
3 Jlnneiinoe mpocrtpancTBo. JlmHelHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 Hemens
MOCTh. ba3uc u KoOpIUHATEHL. 1282 1291, 1292, 1311, 1318
4 CucTeMbl TUHEHHBIX yPaBHEHHH. 693 697 701 708 726 727 731 736 | 2 nenenu
EBKIMIOBBI IPOCTPAHCTBA. 737 742,751

1354 1362 1366 1371 1381 1419
1444 1450 1452

5 Jluneitapie omepatopsl. CobcTBeHHBIE BekTO- | 1469 1471 1504 1541 1585 1 Henens
pBI ¥ COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OIIe-
paropa.

6 KBaznparuunble hopmpl. DyHKINHM OT MATPUIL. 1183 1225 1250 1258 1 Hepens

TDe6OBaHI/I$I 110 BBINNOJHCHHUIO JOMAITHET'O 3aaHuA

3aaHue BBIMOIHACTCS B OTAEIbHON TeTpaau (12 umu 24 nucra)

3aganue JOKHO OBITH BBIOJHEHO IMOJHOCTHIO.

Pemenus 3ama4, 10KHBI OBITH TIOJIHBIMU U, TIPH HEOOXOAMMOCTH, JIOJDKHBI COIEPKATh ONHMCAHNE
MPUMEHSIEMOT0 MeTo/Ia U mosicHeHus. O0s3aTeNIbHO YKa3bIBATh YCIOBUS 33/1a4 M ITOJIYYCHHBIH OT-
BET.

3aganue OLEHUBAETCS 10 5 — TH OalbHOM CHUCTEME.

0 6annoB - 3a7gaHKe HE BBIIOIHAIOCH

2 0a - 3aJaHue HE BBIITOJIHEHO

3 Gana - BBINOJHEHO ITOJOBHHA 3aJaHU

4 Gamta - BBIIIOJIHEHO ¥4 3aJaHHS

5 6ajIoB - TOJHOE M XOPOIIIee BHIMOTHEHUE

KoMruiekTsl 3aanuii Mo Kaxaou teme (GopMupyroTcs mo cOopHuky 3amad IIpockypskoB M.B.
«COopHuK 33134 10 TuHelHoU anredbpe» u Llyoepommiep O.H. «COoopHUK 337124 IO aHATUTHYE -
CKOI reoMeTpum»

4.4. MeToauuecKkue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITEJIbLHOM paﬁoTI)I CTYAEHTOB

Opranuzanusi CaMOCTOSTELHOTO YIITyOJIeHHOTO U3yUeHHsI JUCUUIUIMHBI OCHOBAHA HA BBIMOJIHE-
HUU KOMIUIEKTOB KOHTPOJIBHBIX JOMAIIHUX 3anaHuil (5-7 3amanuil). B mepedeHb KOHTPOJIBHBIX
3a/laHuil BKJIIOYAIOTCA 3374 [0 TEMaM, HE PacCMaTpUBaeMbIM Ha MPAKTUYECKUX ayJUTOPHBIX
3aHATHUAX. DTO MPENoaraeT cCaMOCTOSTEIbHBIA XapakTep paboThl CTYJAEHTa MO U3YYCHUIO psiaa
TUIAKTHUECKUX enuHull. Ilpennonaraercs, 4To CTYJAEHT CaMOCTOSATENbHO U3YUYUT JOMOJHUTENb-




HbIE Tlaparpadsl 0 IPOiIeHHON TeMe, UCII0NIb3YI0 OCHOBHYIO U JIOTIOJIHUTENIBHYIO JTUTEPaTypy, a
3aTeM pelIuT MpeAsioKeHHbIe 3a1aun. OLeHKa caMOCTOATENbHON paboThl CTYAE€HTOB MPOBOAUTCS
IyTEM BBICTaBJICHHUs OAJIOB MO 5-TH OalbHOW HAKONMUTENIBbHOW cucTeMe (0aIbl CyMMUPYIOTCS)
3a BBINIOJIHEHHBIE KOHTPOJIbHBIE 3aaHHUS.

4.5. IIpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOEKTOB)
Y4eOHBIM MJIAaHOM HAINMCAHUE KYPCOBBIX padOoT (MMPOEKTOB) HE IPETYCMOTPEHO.

V. YueOHo-MeToan4veckoe 1 UHGOPMAMOHHOE 00ecriedyeHue QU CIUIINHBI (MOYJIs1):

a) CIIMCOK JINTePaTypbl

OCHOBHAasl JIUTepaTypa
1. Unbun, B. A. Jlunelinas anrebpa / B. A. Uneun , 3. I'. Tlo3wsk. - M. : ®usmarnut, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 ax3.)

2. ®aanees, /1. K. Jleknuu mo anredpe: Yue6. mocodbue / 1. K. @annees. - 5-e usz., crep. - CII6.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 7x3.)

3. Ipockypsikos, U. B. CoopHuk 3a1a4 o JuHenHoM anredpe: Yued. nocodue / M. B. ITpockypsi-
KOB. - 11-e u31., crep. - CII0.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 2x3.)

4. bexnemures, /I. B. Kypc ananutndeckoil reoMeTpuu U JTUHEHHOHN anreOpbl [DeKTpOHHBIN

pecypc] / A. B. bexnemumes. - Mocksa : Jlaus", 2015. - Pexxum gocryma: DbC "M3naTenscTBO
"Jlawp". - Heorpanuy. nocryi. - ISBN 978-5-8114-1844-2

JAOMOJIHUTEIbHAS JJUTepaTypa
1. Kypom, A. I'. Kypc Boictieii anreopsr: yueb. s cryn. By3oB / A. I'. Kypomr. - 17-e u3n., crep.
- CII6. : JIanb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 5k3.)
2. Tenpdang, M. M. Jlekiuu mo TUHEHHON anreOpe [DIEeKTPOHHBIN pecypc]: HaydHOe H3/IaHue /
N. M. T'enwdanm. - 6-¢ uzn., ucrp. - 9BK. - M. : Jlobpocser : Yuusepcurer, 2006. - 321 c. - Pe-
*uM gocryna: OU3 "bubnuotex". - Heorpanuu. gocrym. - ISBN 5-98227-173-X
3. ®annees, /1. K. 3amaun no BeIicmied anredpe [DaekTpoHHBINA pecype] : yue6. mocodue / M. K.
®dannees, aBT. U. C. Comunckuii. - Mocksa : Jlans, 2008. - 288 c. - Pexxum nocrymna: 9bC "Uzna-
tenbeTBO "Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-8114-0427-8
4. bexnemumes, /JI. B. Kypc aHanutuueckoi reOMeTpUU U JIMHEHHOM anreOpsl [ DIeKTpOHHbBIN
pecypc] / J. B. beknemumes. - Mockga : Jlaus", 2015. — 310 c. - Pexxum gocryna: ObC "U3zna-
tenbeTBO "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1844-2
5. Anekcannpos, I1. C. Kypc aHaTUTHYECKON TeoOMeTpUn U JTMHEHHOH anreOphl: yueonuk / I1. C.
Anekcanapos. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum gocryna: ObC "UsnarenscrBo "Jlanp". -
Heorpanuu. goctyn. - ISBN 978-5-8114-0908-2
6. COOpHUK 3a/1a4 10 aHATUTUICCKON TCOMETPHH U JIMHEWHOU anredpe [ DIeKTpOHHBIH pecypc] :
yue0. mocooue / JI. A. beknemumesa [u ap.]. - Mocksa : Jlanb, 2008. - 496 c. - Pexxum mocryma:
OBC "UznarensctBo "Jlanp". - Heorpanuu. gocry. - ISBN 978-5-8114-0861-0
7. Ly6epoumiep, O. H. 3amaun u ynpaxueHus mo anamutuaeckoi reometpun / O. H. LlyoepOu-
nep. - Mocksa : Jlanb, 2009. - 336 c. - Pexxum gocryna: 3bC "UsparensctBo "Jlanp". - Heorpa-
Hu4. goctyn. - ISBN 978-5-8114-0475-9
8. COopHHK 3a/1a4 110 aHATTUTUIECKON T€OMETPUU U JIMHEHHOU anreOpe [DNeKTpoHHBIH pecypc]:
yue0. mocooue / JI. A. beknemumieBa [u np.]. - Mocksa : Jlanb, 2008. - 496 c. : ui. - Pexum 10-
cryna: ObC "U3narensctBo "Jlanw". - Heorpanuu. noctym. - bubnuorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) nepuoguYecKre U3TAHUS

- HCT


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

B) CIIUCOK aBTOPCKHMX METOAHYECKNX Pa3padoToK
Y4eOHoe mocoOue 1Mo JIMHEWHOH anredpe (evyaTH)

Y4ebHoe mocobue o MeTo[aM pelIeHHsl anreOpandeckux 3aaad (IJIEKT. )

r) 0a3bl JaHHBIX, MH(POPMAIHOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI

http://library.isu.ru/ - Hayunas 6ubnuorexka UT'Y;

OO6pa3zoBaTeabHBIE PECypChl JOCTYITHBI 1O JJOTUHY | maposro Hb UT'Y:

e https://isu.bibliotech.ru/ - DU3 «bubmuoTex»;

e http://e.lanbook.com - DBC «M3narenncTBo «JIaHby;

e http://rucont.ru - DBC «PykoHT» - MexoTpaciieBasi Hay4yHas OMOIMOTEKa, coaeprKarias
onu(ppoBaHHBIE KHUTH, TIEPHOAMYCCKIE M3TaHUS U OTACIBHBIC CTaThU MO BCEM OTPACISIM
3HaHUM, a TaKKe ayano-, BUAEO-, MyJIbTUMEANA COYT M MHOTOE APYTOE;

e http://ibooks.ru/ - OBC «AOyKCc»- HHTEPHET pecypchl B CBOOOIHOM JIOCTYIIE.

VI. MaTtepunajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIsA):

VYyeOHast ayauTOopwst AJis MPOBEACHUS JICKIIMOHHBIX U MPaKTUYeCKUX 3aHsATuil. s nmposene-
HUS 3aHATUN JIEKIIMOHHOTO THUIIA B KAYECTBE JEMOHCTPAIIMOHHOTO 00OPYAOBAHHS UCIOJIB3YETCS
MenoBas Jocka. Harnsaagaocts obecriednBaeTcs myTeM H300paskeHus CXeM, AuarpaMm u (opMmy ¢
MoMOIIbI0 Mena. Vcmonp30BaHue TII00ATBHON KOMIBIOTEPHON CETH TO3BOJISIET 00ECTICUUTh J10-
CTYMHOCTh MIHTEpHET-pecypCcoB U peain30BaTh CAMOCTOATEIBHYIO padoTy cTyneHToB. Ha nexim-
SIX MOTYT MCIIOJB30BAThCSI MYJIbTUMEIUNHBIC CPEACTBA: IPOSKTOP, MMEPEHOCHON dKpaH, HOYTOYK.
Ha ¢akynprere nmeeTcss KOMIBIOTEPU3UPOBAHHAS ayIUTOPUS, MPEAHA3HAUYCHHAS JJISI CAaMOCTOS -
TeJIbHON paboThI, C HEOTPAaHUYEHHBIM JOCTYNOM B IHTEepHeT.

VII. O6pa3oBaTte/ibHbIe TEXHOJOTHM:

3amaun M3MOKEHHUS ¥ M3YyUYEHUS AUCIUILIUHBI PEATU3YIOTCS B CIEAYIOMUX GopMmax mes-
TEJIbHOCTU:
e JICKIIMH, HAIICJICHHBIE Ha TIOJIydeHUE HE0OX0AMMOo HH(POPMAITIH, B €€ UCTIOJIb30BaHUE
MIPU PELICHUU NPAKTUYECKUX 3a/1aY;
® [PAKTUYECKHUE 3aHSITHUS, HAITPABICHHBIC HA AKTUBU3AIMIO [TI03HABATEIBHOMN JEATEIbHO-
CTH CTYJECHTOB M MPHOOPETEHUS UMU HABBIKOB PEIICHUS MPAKTUYECKUX M MPOOIIEM-
HBIX 3a/1a4;
® KOHCYJbTAIlUU —€KEHEIEIIBHO U1 BCEX KEJIAIOIIUX CTYAEHTOB;
® CcaMOCTOsITeNIbHAas BHeEayJauTOpHas paboTa HampaBlieHa Ha MPUOOPETCHHE HABBIKOB
CaMOCTOATEIBHOIO PELIeHUs 3a/1a4 10 JUCLUIINHE;
® TEKYUIUMWA KOHTPOJb 32 JIEITEIbHOCTHIO CTYJICHTOB OCYIIECTBIISIETCS HA JIEKIIMOHHBIX U
[IPAKTUYECKUX 3aHATUAX B XOAE CAMOCTOATEIILHOIO PEIIECHMA 3a7ay, B TOM YHUCIE Yy
JIOCKU.
VIII. OueHouyHble MAaTEPUAJIBI VISl TEKYIIET0 KOHTPOJISA M IPOMEKYTOYHOI aTTecTAlMHU

@oHJ OLICHOYHBIX CPEACTB IIPEACTABIICH B IPUIOKEHUH.

[Tpumeuanue: CTyJIeHT yCIEIIHO MPOIIeT 00y4eHHuEe B CEMECTpe M FOTOB K cJaue 3K3aMeHa,
€CIIM OH 3HAeT U MOHUMAaeT (HOPMYyTUPOBKH OCHOBHBIX MOHSATHI U ONpE/IEICHUH, 3HaeT (HOPMYJIH -
POBKH TEOpPEM, yMEET IPUMEHATH MOHATHS U TEOPEMBI JUIsl PEIICHUS 3a/1a4 U YIPAKHEHHUM, 3HAET
METO/BbI PELICHU U YCIEUTHO PELIaeT 3a1a4d U yIPAKHEHHS, MOKET IIPUBECTU IIPUMEPBHI, XapaK-
TEPU3YIOIINE OCHOBHBIE MOHATHS aNreOpsl (JIMHEHHOE MPOCTPAHCTBO, 0a3UC, CKATSIPHOE IPOU3BE-

JIEHUE ...)



8.1. O11eHOUYHBIE CPECTBA ISl BXOJHOTO KOHTPOJIS.

OreHOYHBIE CpPEICTBA I BXOJHOTO KOHTPOJIS HE MCTOJIB3YIOTCS, TaK KaK JUCIHMILIAHA CO-
JEP’KUT B OCHOBHOM HOBbIE 3HaHMs. lcrmonp3yemble ke B AUCHMILIUHE 3HAHUSA M MPOCTEHIne
METO/IbI BEIYUCIICHUH OCBOEHBI CTY/ICHTaMHU B paMKaX aHAUTHYECKOW TeOMETpPUH, KOTOpas U3y-
YaeTcs B IEPBOM CEMECTpPE HETOCPECTBEHHO Mepe]] M3yUeHHeM JaHHOW AucuUILTUHBL [ToaToMy
HE palMOHAILHO M HET HEOOXOJUMOCTH, BBIICIATH ydeOHOEe BpeMs Ha MPOBEICHHE BXOIHOTO
KOHTPOJIS.

8.2. OLleHOYHbIE CPEJCTBA TEKYIIETO KOHTPOJIS

OlLleHOYHBIEC CPEICTBA TEKYIIEr0 KOHTPOJIS COCTOAT U3 KOHTPOJBHBIX MMMCbMEHHBIX 3aJaHUM,
COCTaBJICHHBIX U3 PEKOMEHIOBAaHHBIX HA0OPOB 3a/1a4 U yIPaKHCHUM.

IIpyMepbI KOHTPOJILHBIX 3aJaHUI 110 JUHEHHOH ajaredpe
8.1. OuleHOUYHBIE CpEICTBA /ISl BXOJTHOT'O KOHTPOJISI: HE TPEOYIOTCS.

8.2. OuieHOYHBIE CPENICTBA TEKYILErO KOHTPOJIA.

1| Mpoexims touxkn P(1;5;2) na nmnockocts 2x-y-z+11=0 uMeeT KOOPAUHATHI )P (-1;6;3)
2) P'(1;4;2)
3) P'(2;51)

2 | Ipoexmms toukn P(1;3;—4) na maockocts 3x+y —2z =0 umeer koopmunatsr | 1) P'(—1;4;2)
2) P'(-2;2;-2)
3) P'(2;=5-1)

3 | Hpoekuus touxn P(5;2;—1) ma mnockocts 2X — y +3z 423 =0 umeer xoop- 1 P'(1;3;-2)
TTHATEHI 2) P'(1;4;-7)
3) P'(1;-3:1)

4 | TIpoexrms touku P(4;1;6) na mockocts X — ¥ —4z+ 3 =0 umeer koopmmna- | 1) P'(1;2;-2)
THI 2) P'(L;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)
TTUHATBHI 2) P'(1;3;-2)
3)P'(-11;2)

x_y+71 _z-12 D 114
35 2 2) 124
3) 144

Paccrosaue ot toukn P(2;—1;3) no npamoit

! - -1
Paccrosnue ot touku P(1,-2;2) no npsmoii x-3_y_z 1) 14
b= 2) 16

3) 18

8 x+7 y z-2 1) 94

Paccrosaue ot touku P(—1;2;3) no npamoit s == paBHO

302 2) 114
3) 134

9 +1 y+1 z+2
Paccrosaue ot touku P(0;2;1) no npsmoii rrl_ YTz paBHO ) 40

-2 3 2) 42
3) 44

10 +6 y+1 z-1
Paccrosuue ot Touku P(0;3;—1) no npamoii a YT _Zz paBHO 1) 1644

3 2 2) 1664
3) 1684
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Paccrosiaue ot touku P(—5;2;3) no npamoit x+7 Y _ZT 2 paBHO b on
5 3 2 2) 12
3 14
12 Paccrosuue ot Touku P(2;2;-2) no npsamoit x=3 _Y_Z ! PaBHO 25
1 1 — 2) 35
3) 45
13 Paccrosaue ot toukn P(0;3;1) no npsamoii x+2 _— 1 = z-1 paBHO D419
32 2) 4 21
3)4 23
14 Paccrosnue ot touku P(7;-2;3) no npamoi xrl_y+l_z+l paBHO b 221
1 2 2) 241
3) 261
15 Paccrosiaue ot touku P(4;—1;3) no npamoii x_r+ 7 _iC 2 paBHO 68
3 5 2) 78
3) 88
16 | [Tnowaas TpeyroibHUKA, HOCTPOCHHOIO Ha IBYX BEKTOPAX, COCTABISET OT MO- 1) 1/6
JTyJISE X BEKTOPHOTO MTPOU3BEICHUS JTOITIO 2)1/3
3)1/2
17 | Ans 3x3 matpuns! A otHouieHue det(A)/det(—A) paBHO 1)+1
2)—-1
3)2
18 | KBagpaTHas cucteMa OJJHOPOIHBIX YpaBHEHUH UMeeT HeTpUBHANbHOE penienue, | 1) >0
€CIIM IETEPMHUHAHT MaTpHLbl K03 humenTon 2)=0
3)<0
19 | O6BeM pU3MBL, TOCTPOCHHON Ha TPEX BEKTOPaX, COCTABISIET OT X cMemmanHo- | 1) 1/6
T'O IPOU3BEICHUS JIOIIIO 2)1/3
3) 12
20 | U3 cBoiicTB: (a) KOMMYTaTHBHOCTb, (b) aCCOMMATUBHOCTS, (C) TUCTPUOYTHB- 1) (a)
HOCTh TIPH YMHOXXEHUU Ha CKAJISIP, OTIEPAITUS CIOXKEHUS BEKTOPOB YIOBIIETBO- 2) (a), (b)
paer 3) (a), (b), (¢)
21 | KonuuecTBO MHBapUAHTOB KPUBOUM BTOPOTO MOPSAKA PaBHO 1
2)2
3)3
22 | CkansipHO€ NIPOU3BEJICHUE BYX BEKTOPOB OPTOrOHAJILHOTO perepa paBHO 1)0; 2)+1;3)—1
23 | KonuuecTBO HE3aBUCUMBIX TApaMETPOB B apaMETPUUECKOM YPAaBHEHUU IIIOC- 1)1;2)2;3)3
KOCTHU PaBHO
24 | BexkTopHOE MPOU3BEACHHE ABYX KOJUIMHEAPHBIX BEKTOPOB PABHO 1) HyTB-BEKTOPY
2) opty
3) eTMHUYHOMY BEK-
Topy
25 | JleTrepMHUHAHT OPTOTOHAJILHONW MaTPHUIBI MOKET MPUHUMAThH 3HAUECHHUS 1)+1
2)—1
3)+1

bannbl HauUKCHSAIOTCS. B COOTBETCTBUM CO CEAYIOIIKUMH YCIOBUSIMMU:
1) ecnii HE OTMEUEHO HU OJIHOTO OTBETA, TO OAJUIBI 33 JAHHBIM BOIIPOC HE HAUYUCIISIOTCS;
2) ecnu 0TMEUeHO 0oJiee OJTHOTO OTBETA, TO OaJlIbl 32 TaHHBIM BOMIPOC HE HAYUCIIAIOTCS,

3) ecu OTMEUEH HEBEPHBIN OTBET, TO OAJIJIBI 32 TAHHBINA BOIIPOC HE HAYMCIISIFOTCSI.

Ecnu oTMeueH oMH OTBET U OH MIPAaBUJIbHBIH, 32 JAHHBIA BOIPOC HAYUCIIAETCS OUH Oa.
[Ipunoxenne. Criucok OTBETOB K BOIPOCAM.
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I. Jlana matpuna A

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

1) Haiitu panr Matpuilsl A
2) VYka3are He MeHee 2-X 0a3UCHBIX MUHOPOB MaTpHIIBI A
3) Pemuth cucTteMy OTHOPOAHBIX YpaBHEHU AX=()

II. 3agana cuctema deTbIpex BEKTOPOB a, b, ¢, d.
a= (29 1939-1)3b: (39_1929 0)9 c= (15 3949-2)5 d: (45'37 17 1)
1) Haiitu nuHEWHO-HE3aBUCUMbIE BEKTOPHI.
2) OcranbHble BEKTOPBI BHIPA3UTh Y€pe3 HAlJIEHHbIE IMHEWHO-HE3aBUCUMBbIE BEKTOPBI.

II1. JIoka3ath TMHEHHYIO 3aBUCUMOCTH CHCTEMbI BEKTOPOB a, B, C, d e
a=(2,1,11,2)

B:(19094s_1)
c=(11,4,56,5)
d=(2,-1,5,6)

Brizenuts U3 Hee JTMHEWHO-HE3aBUCUMYIO MOJICHUCTEMY M BBIPA3UTh OCTAJIBHBIE BEKTOPHI B
BUJI€ JIMHEHHBIX KOMOMHAIIMN J3TOW JUHEHHO-HE3aBUCUMON IIOJCUCTEMBI

-1
IV. Haiitu maTpuiy B , 0OpaTHYIO K MaTpHIIC

8.3. OueHoYHbIE CPEACTBA I MPOMEKYTOYHOM aTTECTallNH.
dopma npoBeACHUS TPOMEKYTOUHOMN aTTECTAIlMH — DK3aMEH.

IIpuMepHBbIH CIUCOK BONPOCOB K YK3aMEHY

1. Omnepanuu Ha MaTpUIIAMU, ICTEPMUHAHT MATPHIIBI M €TO CBOMCTBA, MHHOD 0€3 YepPThI U C
4yepToil, anredbpandeckoe nonoiaHeHus, ¢Gopmyna Jlamnaca, oOparHas maTpula, MaTpUy-
HbIE YpaBHEHHUs, JIMHEHHAsT KOMOMHAIMA CTPOK MATPHUIIbI, JIMHEHHAs 3aBUCUMOCTh CTPOK
MaTpHULIbI, paHT MaTPUILIbI, 0A3UCHBII MUHODP.

2. Panr npousBeneHNs MaTpPHIL.

JIuneitHOe MPOCTPAHCTBO (IIPUMEPHI), JTUHEHHAST 3aBUCHUMOCTbh BEKTOPOB, Oazuc (mpume-

pBl), KOOPAWHATHI BEKTOpPa, Pa3MEpHOCTh MPOCTPAHCTBA, U30MOP(HU3M, MpeodpazoBaHKe

KOOpAMHAT BEKTOpa, MOJAMPOCTPAHCTBO M JIMHEHHass 000Jouyka, HpsMas Cymma Ipo-

CTpPaHCTB.

4. Cuctembl JTUHEHHBIX ypaBHEHUH, KiaccuuKaiys JUHEHHBIX ypaBHeHUH, dhopmyna Kpa-
Mepa, (yHIaMEeHTalbHas CHUCTEMa pEIICHUH, olIiee peleHrue OJHOPOIHON CHUCTEMBI
ypaBHEHUH, CBOMCTBO PEIICHUH HEOJHOPOIHOW CUCTEMBI YpaBHEHUM, MeTo ['aycca.
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CkansipHoe MpoU3BeACHUE, EBKIIUI0BO MIPOCTPAHCTBO (IIPUMEPHI).

Meron oproronanuszanuu I'pamma-IlImunara.

XapakTepuCTUYECKOE YPAaBHEHUE.

Merton Jlarpanxa 1 MeTOJ] OpTOTOHAJILHOTO IPe0Opa30BaHusl MPUBEACHUS KBaIpATUIHON

(GopMBI K HOpMAJIbHOMY ¥ KAHOHHUYECKOMY BHJIAM.

9. Hnrepnomupyrommii nonruHoM Jlarpanxka-CunbBecTpa.

10. Meton HaxoxIeHHUs GYHKIMU OT MAaTPHIIbI Yepe3 MUHUMAJIbHbIM MOJIMHOM B CIIydae pas-
JIMYHBIX U COBIAJAIONINX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHHUSI.

Ilepeuennb Teopem:

Teopema 1 Jlanmaca o nerepmuHante (6€3 J0Ka3aTeIbCTBA)

Teopema 2 O nerepMHHAaHTE IPOU3BEIECHUS MaTPUI]

Teopema 3 O cymiecTBOBaHUHM OOPaTHOM MAaTPHIIBI

Teopema 4 O MHENHHON 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3ucHOM MUHOPE

Teopema 6 O nerepMHHAaHTE MaTPULBl PABHOM HYJIIO

Teopema 7 O nMHENHON 3aBUCHUMOCTH BEKTOPOB

Teopema 8 O kooparHaTaxX BEKTOpa B JaHHOM Oazuce

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 U 00pasa JIMHEHHOro onepaTopa

Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO ONepaTopa

Teopema 18 O npeoOpa3oBaHUM MaTPUIIBI JIMHEHHOTO OnepaTopa

Teopema 19 O cBoiicTBaX COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTiepaTopa

Teopema 20 O quaroHaiIn3alyd MaTPULIBI IMHEHHOTO OepaTopa

Teopema 21 O comnpsixeHHOM OIepaTope

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

Teopema 23 O npeoOpa3oBaHUU KBaApaTHUHOMN (OpPMBI

Teopema 24 O npuBeACHNU KBAAPATUYHON (OPMBI K KAHOHUUECKOMY BHILY.

Teopema 25 O 3ak0HE UHEPIUU

Teopema 26 Teopema I'amunbToHa - Kamu.

Sl N

JleMOHCTPALMOHHBII BAPMAHT KOHTPOJIBbHOI PadoThI

1. P(552); 2r—y—z+11=0. 2, 22l 270 » 0 o 49-0,

3 -2 1
x+4 y-4 z+1 x+1 y-2 =z ) 5
3).——= =—; = =——.4).9x* 6 —J10x - 310y = 0.
) > 1 ) 1 3 " s ). 9x xXy+y Ox—3+10y =0
x y+7 z-=2
5). —=—=—"—; P(2;-1;3).
3773 5 ( )

VYcnoBusd 3ananuii: 1) HallTH paccTosHUE OT TOYKHU J0 IUIOCKOCTH U KOOPAUHATHI IPOEKLUU TOYKU
Ha IUIOCKOCTbh; 2) HallTU KaHOHMYECKHE YPABHEHMs MPOEKIUHU MPSIMON Ha IJIOCKOCTh; 3) HAWTH
pPacCTOsSIHUE MEXY CKpEIIMBAaIOIIUMHUCA NMPSAMBIMU M YPaBHEHUS B3aUMHOI'O NEPIEHIUKYISIPa; 4)
IPUBECTH YpaBHEHHE KPUBOI BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BUY U MOCTPOUTH KAHOHUYE -
CKYIO CUCTEMY KOOPAMHAT; 5) HalTU PACCTOSHUE OT TOYKH JI0 MPSMON M KOOPJIMHATHI MPOESKIIUU
TOUYKH Ha IPSIMYIO.



IIpumep BonpocoB ais codeceTI0BaAHUS

OOBSICHUTP TEOMETPUUECKUA CMBICH JIeTepMHUHAHTAa MAaTpPULbl HEBBIPOXKICHHOIO JMHEHHOIo
peoOpa3oBaHUs KOOPAUHAT.

[lepeuncnuTh OCHOBHBIE CBOWCTBA AETEPMUHAHTOB Ha IpUMEpe MaTpHIl pazMepoM 2x2 u 3x3.
OnucaTth METO/ peIlieHUs] CUCTEM JIMHEHHBIX YpaBHEHUN Ha ocHOBE Gopmys Kpamepa.

[TosicHUTH cyniHOCTH MeTOAA UCKIroUeHus ['aycca [u1s peleHns CUCTEMBI JIMHEMHBIX YPaBHEHU.
OOBSCHUTD CBSI3b MEX]Ly OJIHO3HAYHON pa3pelIMMOCThIO KBAaJPAaTHON CUCTEMBI JIMHEHHBIX ypaB-
HEHUH M XapaKTepoM JIMHEHHOro NpeoOpa3oBaHHMs KOOPAWHAT, 33JaHHOTO COOTBETCTBYIOIICH
MaTpULEH.

[Iepeuncnurs CBOMCTBA MaTPHUL] IOBOPOTA B IBYX U TPEX U3MEPEHHUSX.

[IpommttocTpupoBaTh KOMMYTaTUBHOCTE IIOBOPOTOB B JIBYX MU3MEPEHUSAX U HEKOMMYTAaTUBHOCTb
B TPEX U3MEPCHUSIX.

OOBACHUTD TEOMETPHUUECKUI CMBICT BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEICHHUS.

YkazaTrh crocoObl 33/1aHuUs MIIOCKOCTH B IPOCTPAHCTBE M OOBSCHUTD CBSA3b MEXY HUMH.
[IpennoxxuTe HEe MeHee JBYX Pa3IUYHBIX CIIOCOOOB HAXOXIEHUS KOOPIMHAT MPOEKLUHU 3aJaHHOM
TOYKH Ha 33JJaHHYIO IIJIOCKOCTb.

[lepeuncautb criocoObl 3aJaHNs IPSIMOM B IPOCTPAHCTBE U MOSICHUTH CBSI3b MEXKIY HUMHU.
[IpennoxxuTe He MEHee JABYX PAa3JIMYHBIX CIIOCOOOB HAaXOXKICHUS YPaBHEHUH OPTOTrOHAJIBHOMN
IIPOEKLIUU IPSIMOH, MEPECEKAOLIEHN 3aJaHHYIO0 IUIOCKOCTb M0 YIJIOM, OTJIMYHBIM OT IIPSIMOTO.
VYka3zaTb OCHOBHBIE CBOMCTBA (DOKAJIBHBIX TOUEK U AUPEKTPUC HEBBIPOKACHHOW KPUBOM BTOPOTO
HOpsIIKA.

Onucare IpUMEHEHNE WHBAPUAHTOB KPUBOM BTOPOTO NMOPSAKA MJIA MOIYYEHHS] KAHOHUYECKOIO
ypaBHEHUSI KPUBOM.

Jl1a KprBOM BTOPOTO MOPSAKA MOSICHUTH COAEPKAHUE NOHATHA KAHOHUYECKOM CUCTEMBI KOOPIU-
HAT U METOJIUKY €€ IIOCTPOCHHUS.

Ilpumep mecmoesvix 3a0anuii 014 NPOBEPKU CHOPMUPOBAHHOCMU KOMNEMEHUUI, YKA3AHHDBIX Gbllie

n3:

Ha €CIIn

Bompocst OTBeTHI
1 Cucrema HEOJHOPOAHBIX TMHEHHBIX | A) paHT OCHOBHOW MaTpHIIBI HAa €IMHHUILY MEHBIIIE PaHTa PACIINPCHHON
anreOpanyecKuX ypaBHEHHH COBMECT- | MaTpHIa

B) panry 0cHOBHOI 1 pacIIMpeHHON MAaTPHIIEI PaBHEI
B) pasHr ocHOBHOW MaTpuIlpl OONbBIIE paHra pacInpPEHHOH MaTpuIa

2 Martpuia TuHeHoro onepaTopa
MIPUBOJIUTCS K AMATOHATIBLHOMY BUAY
eciu

A) KOpHSIMH XapaKTePUCTHYECKOTO YPaBHEHHUS SIBIISIOTCS pa3IniHbIC
BEIIECTBEHHbIE YHCIIa

B) xopHSIMH XapaKTepHUCTUYECKOTO YPaBHEHHS ABJISIOTCS pa3InYHbIC
panMoHaJIbHEBIE YHCTIA.

B) xopHIMH XapaKTepHUCTUIECKOTO YPaBHEHHS SBIIIIOTCSA KaK BeIlle-
CTBEHHBIE TaK U KOMIUIEKCHBIE YHCIIa

3 Ecnu cuctema BEKTOPOB SBISIETCS
JIMHEHHO 3aBHCUMOM, TO

A) oMH U3 BEKTOPOB CHCTEMBI OyIeT THHEHHOW KOMOWHAIIHEH OCTalb-
HBIX BEKTOPOB CUCTEMBI

b) HyneBast tuHeliHas KoMOMHaNUs OYAET TPUBUALHOM

B) st000¥ BEKTOP CUCTEMBI OYIeT JIMHEHHONH KOMOMHAIMEH OCTAIbHBIX
BEKTOPOB CHUCTEMBI

4 OgHOpOAHAs CHCTEMa JTHHEHHBIX
anreOpanyeckux ypaBHEHHUH UMeeT
HEHYJICBOE PEIICHUE ECITU

A) onpenenUTeNs OCHOBHON MAaTPHIIBI PABEH HYIIO

b) paHr 0CHOBHOH MaTpHIIBI MEHBIIIE YHCIIA HEU3BECTHBIX B CHCTEME
YpaBHEHUH

B) paHr 0CHOBHOI MaTpHIIbl paBeH YUCIy YPaBHEHHUI B CHCTEME ypaB-
HEeHUH
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