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I. e v 3a7aum TUCHUILUIHHBI (MO1YJIAA)

Ienu - n3yyeHne OCHOBHBIX MaTEMaTUYECKUX IMOHSATUN W NPEICTABICHUN JIMHEWHOW are-
OpBl U AHAIUTHYECKOW F€OMETPUH, Ha OCHOBE KOTOPBIX CO3/IAI0TCSI MATEMaTHUECKUE MOAETH (H -
3UYECKUX SBJICHUM M 3aKOHOB B TMHEHHOM MPHUOIMKEHNUU, U3YYEHHUE PA3IUYHbIX YHUCIOBBIX MHO-
JKECTB U CTPYKTYp, IIOCTPOCHHBIX HA YMCIOBBIX MHOKECTBAX, JIMHEHHBIC U EBKJIUAOBBIC IIPO-
CTpPaHCTBA, JUHEWHbIC U MOJWINHEHHbIEe (QYHKIUU U (PyHKIIMOHAIBI, TpeoOpa3oBaHus, JUHEHHbIE
OIIEPaTOPBI, CUCTEMBI JINHEWHBIX YPABHEHUM U METObI UX PELICHHUS.

3HaHUs, TOJy4YeHHbIe TpU U3ydeHuu «JIuHeiHoi anreOphl U aHATUTHYECKOH TeOMETPUI»

(GOopMHPYIOT MaTEeMaTHYECKyI0 KYyJbTYPY, COCTaBIIIIOT OCHOBY €CTECTBEHHOHAYYHOTO MOJX07a

WCCIIeIOBaHMs IPUPOAHBIX sIBIeHUI. lI3ydeHne OCHOBHBIX pa3lesoB JIMHEHHOW anredphl U Teo-

METPHUH, HEOOXOJUMBIX JUIsI TIOHUMAHHUS JIPYTUX AMCUUIUIMH MaTeMaTHKH, a TaKXe JUCIHILINH

KJIacCCH4eCKOW M KBaHTOBOW (u3uku. KoopauHaTHbIE MeTON (OPMYIMPOBKH M HMCCIIEIOBAHUS

T€OMETPUYECKUX BOIIPOCOB OTHOCHUTCA K YUCITY BaKHEMIIMX KOHLENIUM COBPEMEHHOW MaTeMa-

TUKUA. Ero Bo3MOXHOCTH U cdepa NpUMEHEHHUs BBIXOAAT JAJIEKO 32 PAMKH TE€X MPOCTEHUIIUX pe-

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

AQHAIUTUYECKOW TreoMeTpuHu HeoOxoauMm ans ¢opMupoBaHUs oOLIel (QHU3MKO-MaTeMaTHYecKou

KYJIbTYpBI, TaK KaK IIO3BOJISIET HA YK€ 3HAKOMBIX CTYJEHTY IIPOCTBIX IIPUMEPAX OCO3HATH TO, KAK

anredpandyeckue U aHAIUTUYECKHUE METO/bl MCIONb3YIOTCS JUIsl MOCTAHOBKH U PELICHHUS YUCTO

reoMeTpUUECKUX 3a1a4d. KpoMe Toro, npu n3y4eHUH aHAIMTUYECKONW IT€OMETPUM YUALUICS MPH-
oOpeTaeT HayalbHbIE HABBIKM B IPOBEJCHUH PACUETOB AIreOpanveckoro XxapakTepa ¢ BEKTOPHbI-

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

BaHHE. DIIEMEHTAPHBIE BOIPOCHI FT€OMETPUUECKOT0 COJIEPKaHU TOBCEMECTHO BO3HUKAIOT Ha Pa3-

JIMYHBIX JTallax IMOCTAaHOBKU M PEIICHHS KOHKPETHBIX 3a/1a4 TEOPETUUYECKON MEXaHUKH, DIIEKTPO-

JTUHAMHKH, ONTUKH, KBAHTOBOM MEXaHUKHU U CTATUCTUUECKON (PU3HKHU.

[Ipy n3y4eHnu AMCHUIUIMHBI PEIIAOTCS CIEIYIOLUE 3a1a4u:

® U3yuYeHHE OCHOBHBIX MOHATHH JTMHEHHON anreOpbl, METOJOB U MIPHUEMOB MaTeMaTHUECKUX JI0-
Ka3aTeJIbCTB TEOPEM U YTBEPKIACHUN

® OBJAJICHUE IIPAKTUYECKMMM HABBIKAMU U IIPUEMAMM BBIYMCIECHUHN OINpPEAEIUTENICH MaTpHILL,
orepaiuil HaJ MaTpUIlaMH, PEUIeHHUs] CUCTEM JIMHEHHBIX anredpandyeckux ypaBHEHHM, 3aKO0-
HOB NMpeoOpa3oBaHM BEKTOPOB U MATPUIL], PEIICHUS XapaKTePUCTUIECKOTO ypaBHEHHS, HaXo0-
KJICHHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHHM, Onepanuil HaJl KBaJApaTUYHBIMU
¢dbopmamu, BeIYUCICHUS (GYHKIMHA OT MaTpHIl U T.1.

e (opMupOBaHME Yy CTYJCHTOB YMEHUH M HABBIKOB CAMOCTOSITEJILHOIO MPHOOPETEHUs U IMpH-
MEHEHUS 3HAaHUH NPU UCCIIEJOBAHUN U TIOCTPOCHUU MAaTEMAaTUYECKUX MOJEIIEH;

® OBJIQJICHUE 3HAHUAMH 10 NIPUMEHEHHUIO alreOpbl B pa3IMuHbIX pas3jenax (pU3MKH IpU omuca-
HUU QUNYECKUX SBIICHUM;

® IIPOJEMOHCTPUPOBATH HCIOJB30BAHME BEKTOPHBIX M MATPUYHBIX pacye€TOB Ha IpUMEpeE
PacCMOTPEHMS XOPOLIO U3BECTHBIX BOIPOCOB DJIEMEHTAPHOM IN€OMETPUH B PAMKaxX KOOPAHM-
HaTHOI'O METOJIA ONHCAHUS;

® CoOOLIUTH HEOOXOJUMYIO COBOKYITHOCTh F€OMETPUUECKUX (PAaKTOB M PE3yJIbTAaTOB, UCHOJb3Y -
€MBIX B JalibHEHIIeM Npy U3yuyeHUH (QyHAAMEHTAIbHBIX U MPUKIAJHBIX TUCHUIUINH (PU3UKO-
MaTeMaTHYECKOro 1MKJIA, HEOOXOJUMBIX OyIylieMy BBITYCKHHKY B €ro IOBCEIHEBHOU Jes-
TEJIBbHOCTH;

® [I0SCHUTb F€OMETPUUECKOE MIPOUCXOKACHNUE U COJACPKAHUE PsAZla OCHOBHBIX (PU3NYECKHUX Be-
JIMYMH, OTHOCSIIUXCS IPEUMYILIECTBEHHO K MEXaHUKE MAaTEPUAIIBHON TOUYKU U CUCTEMBI MaTe-
pPHAIIBHBIX TOYEK.

e (opMupoOBaTh TBEP/ble HABBIKM B IIOCTAHOBKE 33Ja4 M B UX PELICHUU KOOPJUHATHBIM METO-
JIOM B cly4asix, KOTJja FeOMEeTpHUUeCKre 0OBEKThI OMUCHIBAIOTCS CUCTEMaMH JIMHEHHBIX ypaB-
HEHUI U HEPaBEHCTB;

e  OBJAJEHHE IpPUEMaMH U CIIOCOOAMU MCCIIEOBAaHUS JTMHEHHBIX YPAaBHEHUNA M CUCTEM JIMHEH -
HBIX YPaBHEHHH C ABYMs U TpeMs NEPEMEHHBIMH C UCIOJIb30BAaHUEM BEKTOPHOIO M MaTpHY-



HOT'O UCUHCIICHHUS.
II. Mecto nucuunimubl B cTpykrype OIIOIT

JluneitHast anreOpa ¥ aHAJTUTUYECKass TE€OMETPUsi OTHOCUTCS K TUCHMIUIMHAM 00s3aTeNIbHON
4acTH OCHOBHOM MpodeccHOoHaIbHONH 00pa3oBaTeNbHOM MPOrpaMMbl U SIBISETCS 00s3aTeNbHOM
i ocBoeHusl. OCHOBHBIE TPeOOBAHMUS K BXOAHBIM 3HAHUSIM CBSI3aHBI CO 3HAHMSIMU M HABBIKAMH,
BJIa/ICHUEM BBIUMCIUTEIbHBIMA METO/IaMU U TIPUEMaMU PellieHUs] CTaHIapTHBIX 3a/1a4 M3yuaemas
JTUCLUIUIMHA sSBIIsETCS 0a30BOM g M3yueHHs TakuX AMCUUIUIMH Kak «luddepenunansueie u
WHTETpaibHble ypaBHEHUs», «Teopus GyHKIMII KOMIUIEKCHOTO MEPeMEHHOro», «MeToasl MaTe-
MaTH4YeCKON (PU3HUKI», a TaKXKe psijia TUCIMIUIMH TEOPETUUECKON QU3MKU: «DIEKTPOIUHAMUKAY,
«KBaHTOBass MEXaHUKaY.

III. TpeGoBanus Kk pe3yabTaTaM 0OCBOCHUS TUCUHMILIMHBI (MOLYJIs1)

IlepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHsI MO JUCIHUNINHE, COOTHECEHHBIX ¢ HHIMKA-
TOPAMH AOCTUKEHHSI KOMIIETECHIM I

Komnerenuus OIIK-1: CnocobGeH MpUMEHSTH €CTECTBEHHOHAY4YHBIE U OOIICHH)KCHEPHBIE
3HAHMS, METOJIbl MAaTEMAaTHYECKOr0 aHau3a M MOJEIMPOBAHMS, TEOpPETHYE-
CKOTO U 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHUs B MPOPECCUOHATBHON JIeATeNb-
HOCTHU
Nunukatopsl OIIK 1.1 [Tpumensier 6a3oBblc 3HAHUS B 00JacCTH (PU3HMKH, MaTeMaTH-
YEeCKOro aHaJIW3a JJIs PEeLIeHUs 3a/1a4 TEOPETHUECKOIO U IKC-
KOMIIETEHIINH . .
MEPUMEHTAIBHOTO HUCCIeI0BaHUM B MpodeccnoHanbHOM nes-
TEIbHOCTH
OIIK 1.2 [Tpumensier 6a30BbIe 3HAHUS B OOJACTH METOJOB MaTeMaTH-
YeCKOro aHallu3a M MOJEIUPOBAHUS ISl PELUIEHUS MPHUKIal-
HBIX 337124 TPO(HeCcCHOHABEHOM NeSTEIbHOCTH
OIIK 1.3 IIpoBOIUT TEOPETUUECKUE U IKCIIEPUMEHTAIIBHBIE UCCIIEN0BA-
HUS B IPO(eCCUOHATIBHON AESITENbHOCTH

IV. Conepxkanue v CTPYKTYpa JUCUMILIIMHBI

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

3aHATHS TPOBOAATCS B OYHOU (hopMe 0OyUCHHUS ¢ TPUMEHEHUEM JTUCTAHIIMOHHOTO KOHTPOJIS
camocTosTeNIbHOU paboThl cTyaeHToB yepe3 DMOC ¢akynpreTa. DNEKTPOHHONH W TUCTAHIIUOH-
HOU (hopM 00yUeHHUS HE MTPEAYyCMaTPHUBACTCS.

Ha npaktuueckyto noaroToBky oTBoautcs 34 yaca.

dopMa MPOMEKYTOUHON aTTECTAIIUHU: DK3aMEH.

4.1. Couepmaﬂne AUCHMIVIMHBI, CTPYKTYPUPOBAHHOEC II0 TEMaM, ¢ YKa3aHUEM BHU/I0B
y‘l@ﬁHLIX 3aHATHI B OTBEJACHHOI'0 HA HUX KOJINYEeCTBA aKAACMHUIECCKHUX YaCOB

Ne | Pasmen | Ce | Bc W3 Hux Bunp! yueOHo# paboThl, DopMbI Te-
n/n | mucuu- | Me er | MpakTHye- | BKJIIOYAsi CAMOCTOSTENBHYIO paboTy oOyJaromumxcs , KyILEro
IUIMHBY | CT 0 | ckas moaro- MIPaKTHYECKYIO ITOJrOTOBKY M TPYJOEMKOCTh KOHTPOJIS
TEMBI p 4a | TOBKa 00y- (B "acax) yCcreBaeMo-
CO | yarommxcs CTH;
KonraktHas paboTa mpenonaBarens ¢ | CamocTos-
B ®opwma npo-
o0ydJaromumMucs TeNbHas .
MEKYTOTHOH
pabora
Jlexkuuu CemuHap- Koncynbra- aTTecTalyun
CKHe 1017071 (no ceme-
/mpakThye- cmpam)
CKHE
/mabopaTtop-
HBIE




3aHATHUS
1 Brnoxn 1| 1 180 34 34 34 1 76 [IpaxTrde-
n?2 CKOE  3am;a-
HUE;
DK3aMeH
Hroro: 180 34 34 34 1 76

4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOAITEIbHON Pa0oThI 00y4arouXcs 10 JUCHUIIIHHE

Cemectp HasBanue pa3-| CamocTosTenbHas padoTa 00yqaromumxcs OreHo4HOE VY4ebHo-
eJ1a, TeMBI CPEACTBO METoIiue-
ASHS, Bun camocros- | Cpoku BeITION- | TpymoeMKCTh pen A
o cKoe obecrie-
TENBHOW pabo- | HeHHsA (gac.)
YeHHe CaMo-
TBI o
CTOSITENILHON
paboTHI
1 broku 1 u 2 Homamnee 3a- |Ilocne  mpoii- 76 Hemonctpamust | OCHOBHasE U
naHue B Buge | ACHHBIX TeM TOTOBBIX PEILIe- | 1m0 ppr.
HUH
3aj1a4 u BOIPO- JIUTepaTypa.
COB O6pazoBa-

TEJIbHBIE pe-
Ccypehl,  J0-
CTYIIHBIC T10
JIOTUHY U Ta-
poiro Hb
ury.

4.3. Conep:xxanue y4eOHOIro MaTepHuaJa

Baok 1. Jluneilinas ajareopa

Tema 1. Matpuiibl 1 onpeneauTenu

1. Beenenue. JluneiiHocTs B ¢pu3uke U MareMaTuke. MaTpulibl, onepanuy HaJl MaTpUIIAMHU,
cBoiicTBa onepanwmii. TpancrionupoBanue. JInneitHoe mpeodpazoBanue. bioyHble MaTPUITBL, IPsi-
Masi CyMMa MaTpull, anredpandeckue cBoicTBa MmpsMoi cyMMbl. KoMMyTaTop M aHTHKOMMYTa-
top. Cnen matpuupl. ['pynna noacTraHOBOK U CHMMETpHUUYECKas IpyImna.

2. Onpeaenurensb MaTpULbl (1Ba onpeneneHus). MuHop u anreOpanyeckoe gonoiHeHue. [Isa
tuna MuHopoB. Teopema Ne 1 Jlamuaca. OcHoBHbIE CBOicTBa ompenenureneil. OnpenaennuTensb
npousBenenus: marpuil det(AB) = det(A) det(B), Teopema Ne2. OGparnas matpuna, Teopema Ne
3. MaTtpuuHble ypaBHEHUSI.

3. JluneiiHast 3aBUCMMOCTb CTPOK M CTOJO1I0OB MaTpuilbl, Teopema Ne 4. Panr u Ga3ucHbIi
MHUHODP MaTpPUIIbl. DJIeMEHTapHbIE PE0OPa30BaHMsI CTPOK MATPHUIIBl. METO bl BEIUMCIICHUS paHTa:
METOJ JIEMEHTApHbIX NpeoOpa3oBaHuil U MeTo/ OKalMIIstoIKX MUHOpPOB. Teopema Ne 5 o Ga-
3ucHOM MHUHOpe. PaHr mpousBenenus matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneliHOE OPOCTPAHCTBO

4. JluHeliHO€ MPOCTPAHCTBO, BEIIECTBEHHOE U KOMIUIEKCHOE. OCHOBHbIE IPUMEPHI JIUHEH -
HBIX MPOCTpaHCTB. JInHeiiHas KOMOMHALUA U JMHEHHas 3aBUCUMOCTb BEKTOPOB, Teopema Ne 7.
PasmepHocTh nmpoctpancTBa. basuc n xoopaunatel. [Ipumepsr 6a3ucoB. EquHCTBEHHOCTD pasiio-
JKEeHHUs BeKTopa 1o 0asucy, Teopema Ne 8.

5. TloampocTpaHCTBO M JMHEWHas 000JI0YKa CHCTEMbl BEKTOPOB, Pa3MEPHOCThb JIMHEHHOU
o0osouku. IIpsimas cymMMma JIMHEHHBIX TPOCTPAHCTB, Teopema Ne 9. O0beqMHEHNE U TIepeceyeHre
JMHEHHBIX MPOCTpPaHCTB, TeopeMa Ne 10 o pa3smepHOCTH OOBEIMHEHHS MPOCTPaHCTB. M30MOp-
¢Gu3M JMHEHHbIX IpocTpaHCTB, Teopema Ne 11. [IpeoOpa3zoBaHne KOOpIMHAT BEKTOpa MPU MPeod-
pa3zoBanuu Oasuca.

Tema 3. CucteMbl JIMHEWHBIX YPAaBHEHUN




6. Cucremsl nuHelHbIx ypaBHeHui (CJIY). CriocoOb! 3anmucu u ux kinaccuduxanus. CoB-
MectHOcTh CJIY, Tteopema Ne 12 Kponekepa- Kamemmm. KpamepoBckue cHCTEMBI JTMHEHMHBIX
HEOJHOpPOHBIX ypaBHeHull. Popmyna Kpamepa. Meton K.I'aycca pemienuss cucteMbl TMHEWHBIX
ypaBHeHul. Pemenune ognopoanoit CJIY, TpuBHaabHOE U HETPUBHAIBHOE pelieHus1, TeopeMa Ne
13. ®ynaaMeHTanbpHas cucteMa pemieHuil oxHopogHoi CJIY. Obmiee pemieHue, MPOCTPAHCTBO
pemienuii. CBOMCTBA pEIIEHNH HEOJTHOPOJHON U COOTBETCTBYIOIIEH OJHOPOJIHOM CUCTEMBI ypaB-
HEHUU.

Tema 4. EBKIMIOBO M YHUTAPHOE IPOCTPAHCTBO

7. Cuctema akCMOM CKaJIIpHOTO Mpou3BeaeHUs. KOMIUIEKCHOE U BELIECTBEHHOE €BKJINIOBBI
npoctpancTBa. OOUIMI BUJ 3a/laHUsl CKAJIIPHOTO MPOU3BEIEHUS KOHEYHOMEPHOI'O JIMHEHHOTO
npocTpaHcTBO. OCHOBHBIE MPUMEPHI 3aJJaHMsI CKAISPHBIX IPOU3BEIEHUIN B PA3JIMYHBIX JIMHEHHBIX
npoctpancTtBax. HepaBenctBo Komm - Bynskosckoro. Ilpumepsr HepaBeHcTB Komwm - byns-
KOBCcKoro. OnpezeneHus yria MexJy IByMs BEKTOpaMU M HOpMbI (JIMHBI) BekTopa. Hopmupo-
BAaHHOE IIPOCTPAHCTBO.

8. OpTOroHaJbHOCTH BEKTOPOB M OPTOTOHANBHBIN Oa3uc, Teopema Ne 14. CBoiicTBa opTOro-
HajibHOrO 0azuca. Meroa oproronanuzauuu I'pama - [llMuara, Teopema Ne 15. Marpuna ['pama.
I'eomeTrpuuecknii cmbic onpenenauTens maTpulsl ['pama.

Tewma 5. JInnelHbIe onepaTopbl B KOHEYHOMEPHOM JIMHEHHOM MPOCTPAHCTBE

9. Jluneinslii oneparop. Onepanuu HajJ JUHEHHBIMU OllepaTopaMM M HUX cBoiicTBa. [Ipo-
CTPAHCTBO JIMHEWHBIX OMEPATOpPOB. Marpuiia JUHEUWHOrO ONeparopa B KOHEYHOMEPHOM JIMHEW -
HOM IIpoCTpaHcTBe. S1po 1 00pa3 mHeiHoro onepaTopa, mpumepsl. Teopema Ne 16 o cymme pas-
MEpHOCTEH sifpa u obpasa. Panr nuneitHoro omneparopa. OOpaTHBIN onepaTop U yCJIOBHS CYIIE-
CTBOBaHUS OOpAaTHOT'O OIepaTopa.

10. CtpykTypa nuHelHOTO ornepaTopa. MiHBapruaHTHOE TPOCTPAHCTBO. B MaTpHIls JIMHEH-
HOT'O OIEpAaTopa B Cllydyae CyIIECTBOBAHMS MHBApPUAHTHBIX MPOCTPAHCTB. OJHOMEpPHBIE NHBAPH-
aHTHbIE noAnpocTpaHcTBa. COOCTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JTMHEHHOIO ornepa-
Topa, Teopema Ne 17. XapakTepucTuieckoe ypaBHEHHUE U XapaKTEPUCTUUECKHUI TOJIMHOM.

11. Cnektp nuHeitHoro onepartopa. [IpeoOpa3zoBaHue MaTpHIlbl JMHEHHOTO ONepaTropa, Teo-
pema Ne 18. TlogoOHbIe MaTpuIlsl U ux cBoiicTBa. Teopema Ne 19 o cBoiicTBaX COOCTBEHHBIX BEK-
TOPOB JIMHEWHOTO orneparopa. naronanuzanus MaTpuUllbl JUHEHHOTO orniepatopa, Teopema Ne 20.
[TonsaTue >xopAaHOBON (OPMBI MATPHIIBI.

12. ConpsxeHnslil oneparop, Teopema Ne 21. IpMUTOB orepaTop U CBOMCTBA omNepanuu 3p-
MHUTOBO conpsbkeHre. CBONCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHH 3PMHUTOBA
oneparopa, Teopema Ne 22. YHUTapHBIN (OPTOTOHAIBHBIN) ONEpaTOp U €ro OCHOBHBIE CBOMCTBA.

OO01Mii BUJ OPTOTOHAIBHOTO ONlepaTopa Ha MJIOCKOCTH.

Tema 6. bununeiinsie u kBaapaTnyHble GOpMbL, GYHKIIMHA OT MaTPHI]

13. bununeitnas u kBaapatuuyHas Qopmsbl. llomytopanuneiinas ¢opma. Knaccudpukarms
KBajpaTHuHbIX hopm, kputepuil CunbBectpa. HopManbHbl 1 KAHOHUYECKUI BUABI KBaJIpaTHY-
Ho ¢opmsbl. [IpeobpazoBanue kBaapaTUYHON (GOpMBI NPpH Mpeodpa3oBaHuu Oaszuca, Teopema Ne
23. Panr xBagpatuyHoit popmel. Metoa Jlarpanka npuBeaeHUs] KBaAPaTUUHON QOPMBI K CyMMe
KBaJpaToB. MeToJ] OPTOrOHAJIILHOTO MpeoOpazoBaHMs KBAAPaTHYHON (POPMBI K KAHOHHMUYECKOMY
Buy, Teopema Ne 24. 3akoH nHepuuu. OTHOBpEMEHHOE MPUBEACHHUE JABYX KBaJpPaTUUHBIX (HOpM
K CyMMe€ KBaapaToB, Teopema Ne 25.

14. CnekTpasibHOE pa3i0KEeHUE IPMUTOBA orneparopa. CBONCTBa MPOECKIUMOHHBIX ONEPATO-
poB. Teopema Ne 26 ["'amunbrona - Kanu.

15. ®ynkuu ot marpuu. [lonmnHOMuUanpHas MaTpHIla ¥ MUHUMAJbHBIN monuHOM. MHTEpIIo-
IUpyouuii nonuHoM Jlarpanxa - CunbBecTpa.

bnok 2. AHanuTnyeckas reOMeETPHUsI

Paznmen 1 MATPULIBI U AETEPMUWHAHTBI 2x2 u 3x3
Tema 1. KoopauHaTHBINA MeTOT (GOPMYIHPOBKHU U UCCIIEIOBAHUS T€OMETPUUECKHUX BOIPOCOB,
€ro poJib B paMKax COBpeMEHHOM MaTeMaTuku. OCHOBHBIE CUCTEMBbI KOOPJIUHAT, UCIIOJIb3yEMbIC




Ha MpaKTHKe: MPSIMOYToJbHAs JeKapTOBa, KOCOYToJibHas JAEKapTOBa, IMIMHAPUYECKas U cepu-
yeckas. [IpeoOpa3zoBaHusi KOOPAUHAT U CBOWCTBA CUMMETPUH.

Tema 2. Matpunsl 2x2 1 3X3 U UX CBSI3b C TMHEWHBIMU NTPe0Opa30BaHUAMU KOOpAMUHAT. Jle-
TEPMHHAHTBI MaTPUI] IpeoOpa30BaHus B IBYX U TPEX U3MEPEHUSX, TPaBUJIa BHIYUCICHHS, OCHOB-
HbIE CBOICTBA U FeOMETpUUECKUN cMbIci. Clie]l MaTpULbl U €r0 CBOMCTBA.

Tema 3. [IpaBuiio yMHOKEHHUSI MaTPHUIl U €r0 reOMETpUUYEcKas MOTUBHpPOBKa. Teopema o ne-
TEpMUHaHTE Mpou3BeeHus Matpull. [lpeacraBienue 00 oOpaTHOM MaTpHIle Kak MaTpulle o0paT-
HOTro npeoOpa3zoBaHusl. BeIpokieHHbIE MAaTPHILIbI, KPUTEPHI CYIIIECTBOBAHUS 0OpAaTHOW MaTpPHIIbI.
Haxoxxaenune oOpaTHON MaTpHIIb B caydae MaTpull 2x2 u 3x3.

Tema 4. KBagpaTHble CCTEMBbI JINHEHHBIX YPAaBHEHUH C ABYMS M TPEMSI HEU3BECTHBIMH, KpH -
Tepui OJHO3HAUHOM paspemmmMoctd U Gopmynbsl Kpamepa. IIpencrasnenue o merone [aycca.
['eomeTpryeckoe UCTOIKOBaHUE OJTHO3HAYHON Pa3pelinMOCTH, HECOBMECTHOW CHCTEMBI U CUCTE-
MBI ¢ OECKOHEYHBIM YUCIOM petieHui. OpToroHabHbIe MAaTPHIIBI U UX CBOMCTBA.

Paznien 2 BEKTOPBI U OIIEPALIMM HAJI HUMU

Tema 5. Bexktopsl Kak HanpaBieHHbIE OTpe3ku. COBOKYITHOCTH BEKTOPOB. JInHeliHas He3aBU-
CUMOCTb U JINHEWHasi 3aBUCHUMOCTbh COBOKYITHOCTH BEKTOPOB. bazucHbIe BEKTOPHI U Pa3JIOKEHUE
3agaHHOTO0 BekTopa. KoopanHaTel BekTopa B 6asuce. [leiicTBUs ¢ BEeKTOpaMu B KOOPAWHATHOM
MIpe/ICTaBICHUH.

Tema 6. I3MeHeHne KOOpAMHAT BEKTOpa NMpH 3aMeHe 0a3uca M Havana koopauHat. [Ipen-
CTaBJICHUE E€BKJIMJIOBBIX JIBKEHHUI € (PUKCUPOBAHHBIM HAdajJOM OPTOrOHAJbHBIMU MaTpHUIAMHU.
[loBOpOT M cIBUT NMPSAMOYTOJIBHOW AEKapTOBOW CHUCTEMBI KOOpAMHAT. MaTpulia IOBOpPOTa U €€
cBOMCTBAa. HEKOMMYTaTHBHOCTh TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CkansgpHOE NPOU3BEIEHUE BEKTOPOB, €r0 JUHEHHOCTh. BEKTOpHOE NPOM3BEIEHUE U
ero cpoictBa. KococummerpuuHocTs. IIpencraBienre BEKTOPHOE MPOU3BENCHUE B OPTOrOHAJIb-
HOM 0azuce MpH MOMOIIY CUMBOJIMUYECKOTro ornpenenutens. @opmyra A TBOMHOTO BEKTOPHOTO
npoussenenus “BAC-CAB”. CMenianHoe Npou3BeIeHUE U €0 TeOMETPUUECKUN CMBICI.

Pazzien 3 TEOMETPUS [TPSIMBIX U INIOCKOCTEN

Tema 8. CriocoObl 3aaHMsI IPSIMOM JTMHUM Ha TUIOCKOCTU: BEKTOPHOE YpaBHEHUE B MapamerT-
pHuuecKoil popme, HOpMaIbHOE BEKTOPHOE ypaBHEHHE, KAHOHUYECKOE ypaBHEHHE U o0Ilee ypaB-
HEHUE B JIeKapTOBOW cucTeMe KoopauHar. Ciyyau mapajuieIbHOCTH U MEPHEeHIUKYISIPHOCTH
JBYX NPSMBIX, YTOJI MEKIY ABYMs NMPSAMBIMH. PaccTosiHue OT 3ajaHHON TOYKH A0 3aJlaHHOM Ips-
MOH.

Tema 9. CriocoObl 331aHUS TUIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE YPAaBHEHHE B MapaMeTpu-
4yeckoil (popme, HOpMaIbHOE BEKTOPHOE ypaBHEHHUE M 00lllee YypaBHEHHUE B JIEKApPTOBOW CHUCTEME
koopauHart. Ilepexosn ot onHol (opMmel k aApyroi. IlinockocTs, mpoxoasias depe3 TpU JaHHbIE
TOYKH. PaccTossHME OT 3aIaHHOM TOYKH JI0 3aIaHHOM TJIOCKOCTH. YTOI MEXIY ABYMS IIOCKOCTS -
MH.

Tema 10. Hanpapnsroomuii BEKTOp HMPsAMOM, NapaMeTPUYECKOE YpPaBHEHHE MPAMOW B IIPO-
cTpaHcTBe. OnucaHue NpsMON B TEPMHHAX BEKTOPHOIO Npou3BeAcHMs. KaHOHMYECKOE ypaBHE-
Hue npsiMoi B mpoctpaHcTBe. [lepexon ot ogHoro cnoco0a 3aganus k apyromy. [lapannensHele,
NEPECEKAIOIINECS U CKPEILNBAIOIINECS TIPSIMBIE.

Tema 11. BeruncneHnue pacCTOSTHUS MEXKy CKpeIMBaOIMMUCS psMbiMu. [locTpoeHne B3a-
MMHOT0 NEPIEHINKYJIAPA Ul TAKUX NpAMbIX. OpTOroHanbHasi MPOEKIUs NPIMOI Ha IJIOCKOCTh B
clly4ae UX NEepeceyeHMs], Pa3ioKeHHE HaIpaBISIOLIEro BEKTOpa Ha JBE B3aUMHO MEPIEHAMKY -
JSIpHBbIE KOMITIOHEHTHI. [lapaMeTpuueckoe ypaBHEHHE NEPIEHINKYIISIPA K IIIOCKOCTH.

Tema 12. Ilyyok miockocTe, ciocoOsl ero onucanus. [IpsmMas 1MHUS Kak TiepecedeHne IByX
IUIOCKOCTEN. BbIuncienne pacCcTosHNS OT 3alaHHOM TOYKH JI0 3a/IaHHOM NPSAMOM B IPOCTPAHCTBE.
YpaBHeHHe NepHeHIuKyIIsIpa, OMyIIEHHOT0 U3 33JJaHHON TOYKHU Ha 33/IaHHYI0 IPSIMYIO.

Pasnen 4 KPMBBIE BTOPOI'O ITOPAIKA

Tema 13. OOuiee ypaBHEHHE KPUBOM BTOPOTO MOPSAJIKA HA TUIOCKOCTH M CTaHIapTHAs €ro 3a-
UCh. BBIPOXKAECHHBIE U HEBBIPOXKJIEHHBIE KPUBBIE BTOPOr0O MOpsiAKa. TpH ThUIIa KPUBBIX BTOPOIO
TOPSI/IKA: SJUTUITHYCCKUH, TapabOIUIeCKUN U TUIIEPOOIMIECKHi. Dumiric, mapadoa u Tunepoo-



Ja KaK KOHUYECKHE CEUECHMSI.

Tema 14. OcHOBHbBIE TEOMETPUUECKHE CBOMCTBA 3IUIMIICA, Mapaboibl U runepoossl. Gokanb-
HbIE€ TOYKH, SKCLIEHTPUCHUTET U AUPEKTPUCHI I STUX KPUBBIX. Y pPaBHEHHE HEBBIPOKICHHON KpH -
BOM BTOPOTO MOPSAKA B MOJIIPHOM CHCTEME KOOPJAMHAT. Y paBHEHHE KacaTeIbHON K KpUBOM B 3a-
IAHHOM TOYKE.

Tema 15. N3menenue ko3(dduiieHToB B 001IEM ypaBHEHUH KPUBOM BTOPOTro MOpsiiKa Mpu
npeoOpa3oBaHUM JIEKaPTOBOW CHUCTEMBbI KOOpAMHAT. TpU MHBapuUaHTa KPUBOW BTOPOTO MOPSAKA.
Hcnonp30BaHne HHBAPUAHTOB ISl IPUBEICHUS YpaBHEHHSI KPUBOI BTOPOTO MOpsIKa K MPOCTEi -
nieMy Buay. MIHBapHaHThI Kak MaTpUYHbIE XapaKTEPUCTUKH.

Tema 16. YpaBHeHHE KPUBOM BTOPOTO MOpsiiKa Kak KBaJpaTUuHas ¢opMa JBYX MEpeMeH-
HbIX. [IpuBeieHne ypaBHEHUsI KPUBOM BTOPOTO MOPAIKAa K KAHOHMYECKOMY BUAY C IIOMOILBIO Op-
TOTOHAJIbHBIX MTpeoOpa3oBaHnii. KaHoHHuUeckas cucreMa KOOpAUHAT, IEPEXO0]T K HEH MyTeM MOBO-
pOTa M MOCJIEAYIOUIETO CIBUTA CUCTEMBI.

4.3.1. IlepeyeHb ceMUHAPCKHUX (MPAKTUYECKHUX) 3aHATHI
biok 1. JIunelinas anreOpa

Ne Ne paznena | HaumenoBanue ceMuHapos, | Tpynoem- | Ouenounsie cpea- | opmupye-
W TEMBI | MPAKTHYECKUX U JTaOOPATOPHBIX | KOCTh CTBa MBbIE€ KOMITe-
JUCLUIUU- | paboT (gacer) TEHLIUU
Hbl (MOay- | (MpakTUYeCKUE 3aHSATHUS)

JI5T)

1 2 3 4 5 6

1 1 Marpuibl ¥ OIpeAEIIUTENN 3 Kommekr 3amanmii | OIIK-1

2 2 N Kommnexr 33ama- | OIIK-1
JluHeitHOe TPOCTPaHCTBO 3 N

HUH

3 3 CucTteMbl IMHEWHBIX YPABHEHUI 3 Kommnekr 3apanuit | OITK-1

4 4 EBKINII0BO 1 yHUTapHOE mpo- 3 Kommnexr 3aganmii | OIIK-1
CTPaHCTBO

5 5 JIuneiineie ONEPaTOPLl B KOHEY- KowmrurexT saxanmii | OIK-1
HOMEPDHOM  JIMHEHHOM  IIpO- 4
CTPaHCTBE

6 6 bununeiinpie M KBagpaTUYHbIE 4 Kommiext saanuii | OITK-1
¢dopmbl, GYHKIUU OT MaTPHIL

Baok 2. AHanuTHYecKasi reoMeTpus

No Nopazgenau | HaumenoBanue ceMuHapoB, mpaktude- | Tpy- OrneHOYHEBIE dopmupye-
/I | TEeMbI AUCIU- CKUX W 1a00paTOpHBIX paboT JIOEM- cpencTaa MBbIE KOMIIE-
TUTHHBI (MOJTY- KOCTb TEHITIH
T151) (ua-
ChI)
1 2 3 4 5 6
1. | Pazgen 1, OCHOBHBIE CHCTEMBI KOOPIHMHAT Ha 3ananue Ha OITK-1
Tema 1 IIJIOCKOCTH U B IIPOCTPAHCTBE, JINHEH - 1 CEMHHApE B
HBIC IPEOOPa30BAHUS JICKAPTOBBIX BHJIC 33]Ia4U
KOOpIVHAT.
2. | Pazmen 1, Marpuiibl 2x2 1 3x3. JleTepMUHAHTHI. 3ajaHue Ha OITK-1
Tema 2 1 CeMMHape B
BHJIC 33]1a4H
3. | Pa3nen 2, Bba3ucHbie BEKTOpHI U Pa3IoKEHUE BEK- 1 3aganue Ha OTIK-1
Tema 3 Topa 1o 6a3ucy. BexkTopsl B Koopau- CeMMHape B




HAaTHOM MPECTaBICHHH. BHJIE 33/1a4H
4. | Pazgen 2, Tema | IIoBOpOT NpsIMOYTOJIBHOM JE€KapTOBOH 3anaHue Ha OTIK-1
4 CHUCTEMBI KOOpJMHAT. MaTtpulia noBo- ceMMHape B
poTa U €€ CBOMCTBA. BUJIE 33J]a4H
5. | Pazmen 2, Tema | CkansipHO€ IPOU3BEICHHUE, BEKTOPHOE 3ananue Ha OIK-1
5 MIPOM3BEJCHNE, CMEIIAHHOE TIPOU3BE- CEMHHApE B
JISHHNE 1 UX CBOMCTBA. BHJIE 33/1a4H
6. | Pazmen 3, Tema | IIpsiMast TuHUS Ha TUIOCKOCTH, CITOCO- 3amaHue Ha OIK-1
6 Obl 3aganus1. BerancieHue paccTosHUS CEMHHape B
OT TOUYKH J0 NPSIMOI. BHJIE 33/1a4H
7. | Paznmen 3, Tema | [InockocTh B TpeXMEPHOM MIpO- 3aganue Ha OITK-1
7 CTpaHCTBE, CrIOocoOBI 3a1aHusl. Beruuc- CEMHHApE B
JIEHHE PAcCTOSIHUA OT TOYKHU A0 TIOC- BH/JIE 3a/1a4U
KOCTH.
8. | Pazmen 3, Tema | [IpsiMas B mpocTpaHCTBE, CIIOCOORI 3a- 3ajaHue Ha OITK-1
10 nanus. [lapanenbHblie, mepeceKaromnu- ceMUHape B
€csl M CKpeIMBaIoLIecs MpsIMbIE. BHJIE 33/1a4H
9. | Pa3gen 3, Tema | PaccTosHue MexIy CKpeIIMBAIOLIMH- 3anaHue Ha OTIK-1
11 Cs MPSIMBIMHU ¥ B3aUMHBIN TIEpPIIEH 1 - ceMMHape B
Kyssip. OpToroHanbHas MPOEKIUs Tps- BUJIE 33/1a4H
MOW Ha IJIOCKOCTb.
10. | Paznmen 3, Tema | [IpsiMas TuHUS Kak MepeCcEUCHUE IBYX 3aganue Ha OTIK-1
12 IJIOCKOCTEH U My4OK IIockocTel. Pac- ceMHUHape B
CTOSIHHE OT TOYKH JI0 IPSIMOH B TIPO- BUJE 33/1a4H
CTPAHCTBE.
11. | Pa3men 4, Tema | OOmiee ypaBHEHHE KPUBOIl BTOPOTO 3anaHue Ha OTIK-1
13 MOpsJKa Ha TNIOCKOCTU. BBIpoXkIeHHBIE ceMHUHape B
Y HEBBIPOXKIEHHBIE KPHBBIE BTOPOTO BUJE 33/1a4H
nopsiaka. Tpu TUIa KPUBBIX BTOPOTO
TOpsIKa.
12. | Paznmen 4, Tema | OcHOBHBIC CBOWCTBA AJUIHIICA, TTapabo- 3amaHue Ha OITK-1
14 JB1 ¥ TAIIEpO0IIbl. DOKaNbHBIE TOUKH, CEMUHape B
9KCLUEHTPUCHUTET U TUPEKTPHUCHI. Y paB- BHJE 33/1a4
HEHUE KacaTeIbHOMU.
13. | Pazmen 4, Tema | MHBapuaHTHI KPUBOW BTOPOTO MOPSIKA 3ananue Ha OITK-1
15 U MX UCTIOJIb30BaHUE IS IPUBEACHUS CEMHHape B
YpaBHEHUS KPUBOW MPOCTEUIIIEMY BH- BHJIE 33/1a4H
ny. lHBapHaHTHI Kak MaTpUYHBIE Xa-
PAKTEPUCTHKH.
14. | Pa3nen 4, Tema | [IpuBenenue ypaBHEHUS! KpUBOM BTO- 3anaHue Ha OIK-1
16 poro MopsaKa K KAHOHHYECKOMY BHILY CEMHHApE B
C TIOMOIIIBI0 TOBOPOTA M CABHTA. BHJIE 33/1a4H

4.3.2 llepeueHb TeM (BOMPOCOB), BHIHOCHMbIX HA CAMOCTOSITEJIbHOE H3yYeHHE CTy/1eHTa-
MH B PaMKaX CaMOCTOAITE/ILHO padoThl

biok 1. JIunelinas anreOpa

Ne Tema Bun camocrosrtens- | 3amanue Pexomennyemas nurepa- | KonuuectBo
HEI. HOU pabOThI Typa 4acoB
1 Kontponsaoe 3ana- CwMm. 1. 8. a) ocHOBHas U | 2

M Kommuekr

aTpuiel M- ONPe- | pye . 0) IOMOJHUTENbHAS JIU-
JIEJINTENIN 3a1aHAI
Teparypa

2 Juneiinoe mpo- KontponsHoe 3ana- KoMILICKT Cwm. 1. 8. a) ocHOBHast u | 2

CTPaHCTBO HUE 0) AONOJHWTENbHAS IJIH-




. Teparypa
3aJaHuH patyp
3 Kontponsaoe 3ana- CwM. n. 8. a) ocHOBHas u | 4
C . Kommnekr
MCTCMBL  JIMHCH- | yye . 0) JOMOJHWUTENbHAS IH-
HBIX YpaBHEHHUN 3a7aHuH
Teparypa
4 KonTponsHOe 3anma- CwMm. m. 8. a) ocHoBHast U | 4
EBkinaoBo u yHH- Kommiaekr
TapHOE npo- | HUC . 0) JOMOJHHUTENBHAS JIH-
3aJaHuN
CTpaHCTBO Teparypa
5 Jluneitnele  omepa- | KourponsHoe 3azxa- Cum. m. 8. a) ocHOBHast U | 5
P P A Kommnekr )
TOpBL B KOHCHHO- | yye . 0) IOMONHUTENbHAS JIU-
MEpPHOM JIMHEHHOM 3aaHui
Teparypa
MIPOCTPAHCTBE patyp
6 bununeitnbie u | KontponpHoe 3ama- CwMm. 1. 8. a) ocHOBHast U | 6
Kommnekr
KBapaTHIHbIe Op- | e . 0) NOMOJHUTENbHAS JIU-
MBI, (QYHKOHH OT 3aJaHuN
MaTpHII Teparypa
biok AHanuTuyeckas reoMeTpus
No Tema Bun camocro- 3ananue Pexomennyemas | KomuuectBo
HeL. STENBHOI PaboThI JIuTeparypa 4acoB
1 CucreMsl KOOp- Bueaynuropnas, | Haiitu usmenenue ne- 7
JIMHAT, TIPe00- peleHue 3agau KapTOBBIX KOOPAMHAT 3a-
pa3oBaHusA KOOP- JIAHHBIX TOYEK TPH C/IBU-
JUIHAT. re ¥ IOBOPOTE.
2 Martpwurs! u ae- BreaymuropHas, JeiicTBus ¢ MaTpUIIaMu 10
TEPMUHAHTBI. pelieHue 3anaq 2x2 u 3x3. Beluucienue
JICTEPMHUHAHTOB.
3 YMHOXEHUE Bueaynutopnas, | Haxoxnenue odpaTHOH 10
Mmarpuu, oopat- pelieHue 3agau MaTpHUIB U HEBBIPO-
Has MaTpula. JKICHHBIX MaTpHIl 2X2 U "
CTOYHUKH U3
3x3. o
" " = OCHOBHOH | J0-
- , o
4 Cucremsl THHEH BreaymuropHas Crny4aii 0THO3HAYHOMN A 10
. TTOJTHUTETHHOM
HBIX YpaBHEHHUN petreHue 3aga4q pa3perrMOoCTH, IIPH-
JUTEPATyPHI O
C IByMsI U TpEMs MeHeHue gopmyn Kpa-
TeMe MpaKTHYe-
HEHU3BECTHBIMHU. Mepa. [Ipencrasnenue o CKIX 3AHST:
METOJIC UCKIHOUCHUS o 6pa3OBaTem:
laycca. )
! HBIE PECYpPCHI,
5 Pasnoxenue 3a- BreaymuropHas, Haiitt KOMIIOHEHTEI 10
JOCTYITHBIE TI0
JTAHHOTO BEKTOpa perreHue 3agad JTAHHOTO BEKTOpA B 3a-
JIOTHHY | TIapo-
B Oasmuce. JTAaHHOM Oasmuce.
= JI10, TIPEIOCTaB-
6 Onucanue nNoBo- Bueaynuropnas, | Ilo 3amanHOl opTOro- 5
~ nsembiM Hayu-
POTOB € IOMO- pelieHue 3agau HaJIbHOM MaTpHIle orpe- HO GHGIHOTE-
HIbI0 MaTPUIL. JITIUTD HAMPABICHUE OCH | | o prpny
Y YTOJI IOBOPOTA. pOHHHE CAHTHI
7 CBolicTBa BEK- Bueayauropnas, | Mcnonbs3zoBaHue BEKTOp- 5
TOPHOTO U CMe- perreHue 3agad HOTO ¥ CMEIIaHHOTO
[IAHHOTO TIPOM3- TIPOM3BEACHUS TIPH BHI-
BEJICHUS. YUCIICHUH TUTOIIAACH
Wi 00peMoB puryp.
8 Bsaumnoe pac- Bueayauropsasi, Boruncienue koopauHaT 5

MOJIOKEHHE TO-
YeK U MpSIMOM Ha
TUTOCKOCTH.

peUICHUC 3a1a4

MPOEKUMHU 3aIaHHOU TOY-
KM Ha JaHHYIO NPAMYIO U
TOYKH, CHMMETPUYHOU
OTHOCHUTEJIBHO MPSIMOIl.




9 Pacnonoxenue Bueayauropnas, | Beruuciaenue koopauHaT 4
TOYEK U MIOCKO- peleHue 3ana4y MIPOEKITNH 3aJaHHOH TOY-
CTH B IIpO- KU Ha IaHHYO TUI0C-
CTpaHCTBE. KOCTb ¥ TOYKH, CHMMET-
PUYHOI OTHOCHTEIBHO-
TUTOCKOCTH.
10 | CrocoOsr 3ana- Bueaymuropnas, | CBsi3b BEKTOPHOTO YpaB- 2
HUs IPSIMOU B pelenue 3anay HEHUs NpsAMOH B mapa-
MIPOCTPAHCTBE, MeTpHUYecKol popMme K
HaINpaBITFOLINH KaHOHMYECKUMH, BBIYHC-
BEKTOP HPsAMOH JICHUE PACCTOSIHUS MEX-
JIy CKpEIMBAIOIIAMHUCS
TPSIMBIM.
11 | 3amauum Ha ckpe- Bueaynuropnas, | Iloctpoenue ypaBHeHUS 2
HIMBAIOIUECS pelieHue 3agay B3aUMHOTO TEPIEHIUKY-
npsiMbIE. Jsipa A7 IBYX CKpEIIn-
BAIOIIUXCSI MPSMBIX.
12 | psimast mueUS 1 Breaymuropnas, | [loctpoenue ypaBHEHHS 2
MyYOK IJIOCKO- pemeHue 3ana4y MIEPIEHINKYJISIPA, OITy-
CTeH. IIEHHOTO U3 JJAHHOU TOY-
KU Ha JIAHHYIO NPSIMYIO.

KonTpobHbIe 3a1aHNs, TOMMEHOBAHHBIC B IPEABLAYIIEH TabIuIe

Tema KOHTPOJBLHOrO 3a1aHUs Howmepa 3amau Cpok  BBITION-
HEHHS
Onepauuu HaJ MaTpULIAMHU 790 791 798 801 809 815 817 828 1 Henens
Onpenenurens MaTpunsl. O0patHast MaTpunia. | 45 54 60, 116 121 236 275 279 | 1 menens

300 426 837 840 844 865
3 JluneitHoe mpoctpancTBo. JluHeiHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 nemens
MOCTbh. ba3uc v 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

DN | —

5 Jlunetinsie omepatopsl. CoOcTBeHHBIE BekTO- | 1469 1471 1504 1541 1585 1 Henens
pBl ¥ COOCTBEHHBIE 3HAYCHUS JIMHEHHOTO ore-
paropa.

6 Kagpatnunsie popmbel. DYHKIUU OT MaTpPHII. 1183 1225 1250 1258 1 Henens

TDC6OBaHI/I$I 110 BBIINNOJHCHUIO JOMAIIHECTO 3aaHNA

3amanne BBIMOIHACTCS B OTACIbHON TeTpanu (12 nmm 24 nucrta)

3aanue T0JDKHO OBITh BHITIOJTHEHO MOTHOCTHIO.

Pemenus 3aga4, JOMKHBI OBITH MOJHBIMU U, TP HEOOXOAMMOCTH, TOJKHBI COAEPKATh ONKUCAHUE
MPUMEHSIEMOT0 MeTOo/1a ¥ mosicHeHus1. O0sI3aTENIbHO YKa3bIBaTh YCIOBUS 3a/1a4 M MMOJYYCHHBIN OT-
BET.

3amaHne OLIEHUBAETCS 10 5 — TH OAJILBHOM CUCTEME.

0 GamyoB - 3ajjaHKe HE BBINOJIHIIOCH

2 Oann - 3aJlaHue HE BBITIOTHEHO

3 Gaia - BBINOJIHEHO MOJOBHHA 3a/laHUS

4 Oamia - BBIIIOJIHEHO ¥4 3aIaHUS

5 6ayIoB - MOJHOE M XOpOIlee BHIMOJIHEHNE

KommuiekTsl 3amannii mo kaxxmaou teme Gopmupyrotces mo coopHuky 3amad [IpockypsikoB U.B.
«CoopHuk 3a1a4 no juHeitHoi anredpe» u LlydepOmmiep O.H. «COoopHuK 3a7a4 10 aHAIUTHYE-
CKOM reOMEeTpHm»



4.4. MeTonnueckue yKa3aHusl 110 OPraHU3alHHM CAMOCTOSATEJIbHOM PadOThI CTYAeHTOB

Opranu3zaiiys caMOCTOSTENILHOTO YIITyOJIEeHHOTO U3YYEeHUS JUCIHUILTMHBI OCHOBAHA Ha BBITIONHE-
HUU KOMITJIEKTOB KOHTPOJBHBIX JOMAITHUX 3adaHuil (5-7 3amaHuii). B mepedeHh KOHTPOJIBHBIX
3a/IaHUI BKJIFOYAIOTCS 337a4 MO T€MaM, HE pacCMaTpUBAEMbIM Ha MPAKTHUUYECKUX ayAUTOPHBIX
3aHATHUAX. DTO TPEANOIAracT CaMOCTOSTEIBHBIM XapakTep padOTHl CTYJEHTa 0 U3YUYEHHUIO psaa
TUIaKTUYeCKUX eauHull. [Ipeanonaraercs, 4To CTYyJI€HT CaMOCTOSITENbHO U3YUUT JOMOJHUTEIb-
HbIe TTaparpadbl 0 MPONHIECHHON TeMe, UCTIONB3YI0 OCHOBHYIO | JIOTIOJTHUTEIBHYIO JINTEPaTypy, a
3aTeM pEelIuT MpeAsIoKeHHbIe 3a1aun. OleHKa caMOCTOATENbHON PabOThl CTYACHTOB MPOBOIAUTCS
IyTEM BBICTaBJICHUs 0ayUIOB MO 5-TH OaJIbHOW HAKOMHUTENIBHOU cucTeMe (0ayuibl CyMMHUPYIOTCS)
3a BBIMOJHEHHBIE KOHTPOJIbHBIC 3a/1aHMUSL.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIP0EKTOB)
Y4eOHBIM MJIaHOM HalMCaHUE KYPCOBBIX padOT (MIPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHo-MeTOAMYecKOe 1 HHPOPMALMOHHOE o0ecnedeHne TUCHUIINHBI (MOLYJIs1):

a) CIIMCOK JINTePaTypbl

OCHOBHAasl JIUTepaTypa
1. Uneun, B. A. Jluneiinas anrebpa / B. A. Unsun , O. I'. [To3usk. - M. : ®usmatauT, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 7x3.)
2. ®annees, J1. K. Jleknuu mo anredpe: Yueb. mocodue / JI. K. Dagnees. - 5-e uzn., crep. - CIIO.:
Jlanp, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 7k3.)
3. [pockypskos, 1. B. CoopHuK 3a1a4 110 MHENHHOH anredpe: Yue6. nocodue / U. B. [Ipockyps-
KOB. - 11-e u31., crep. - CI16.: Jlanb, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 3k3.)
4. bexnemumies, JI. B. Kypc ananutuyeckoil reoMmeTpuu U JIMHEHHOW anreOpsl [DIEeKTPOHHBIN

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

JOMOJIHUTE/ILHASA JIUTEepaTypa
1. Kypomr, A. I'. Kypc Bbicmieit anreOpsl: yued. ais ctya. By3oB / A. I'. Kypomr. - 17-e u3a., crep.
- CIIG. : Jlansb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 7k3.)
2. Tenbdanna, M. M. Jleknuu mo nUHEHHOM anreOpe [DIeKTpOHHBIM pecypc]: HaydyHOe u3aHue /
N. M. I'enpdang. - 6-e uzna., ucnp. - 9BK. - M. : JloGpocsert : Yuusepcuret, 2006. - 321 c. - Pe-
*)uM gocrymna: OU3 "bubnuotex". - Heorpanunu. noctym. - ISBN 5-98227-173-X
3. ®amnees, /1. K. 3anaun mo Beicmieit anredpe [DnekrporHbiit pecypce] : yued. mocodue / 1. K.
®dannees, aBT. M. C. Comunckuil. - Mockaa : Jlans, 2008. - 288 c. - Pexxum nocryna: 9bC "U3na-
tenbcTBO "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-0427-8
4. bexknemumien, JI. B. Kypc anHanutudeckoil reoMeTpHH ¥ JTHHEHHOHN anreOpsl [ DIeKTPOHHBIN
pecypc] / . B. bexnemumes. - Mocksa : Jlanp", 2015. — 310 c. - Pexxum nocryma: 96C "Uzna-
tenbeTBO "Jlanp". - Heorpanuu. nocryi. - ISBN 978-5-8114-1844-2
5. Anekcannpos, 1. C. Kypc aHanuTHueckoi reoMeTpuu U JTuHeiHo! anreOpsl: yueonuk / I1. C.
AunexcanzipoB. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum noctyna: 9bC "U3gaTensctBo "Jlanp". -
Heorpannu. noctymn. - ISBN 978-5-8114-0908-2
6. COOpHUK 33124 110 AHATUTHYECKOW TEOMETPUH U JTUHEHHOM anreOpe [ DNeKTpoHHBIA pecypc] :
yue6. mocodue / JI. A. bexnemwumesa [u ap.]. - Mocksa : Jlans, 2008. - 496 c. - Pexxum noctyma:
ObC "UznarenbctBo "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-0861-0
7. Ly6epoumiep, O. H. 3anaun u ynpaxkueHus rno ananutudeckoit reometpun / O. H. LlyGepOui-
nep. - Mocksa : Jlaub, 2009. - 336 c. - Pexxum noctyna: ObC "U3natensctBo "Jlanp". - Heorpa-
HUY. ocTyt. - [SBN 978-5-8114-0475-9
8. COopHHK 3a/1a4 TI0 aHATTUTHICCKON T€OMETPUH U JIMHEHHOU anreOpe [DneKTpoHHbIH pecypc]:
yuae6. mocooue / JI. A. beknemurmiena [u ap.]. - Mocksa : Jlans, 2008. - 496 c. : wi. - Pexxum 10-



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 "U3narensctBo "Jlanp". - Heorpanuu. nocrymn. - bubnuorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) mepuoguYecKHne U3IAHUS
- HET

B) CIIHCOK aBTOPCKHUX METOHYECKHX Pa3padoToK
VY4eOHoe nocobue no JIMHEWHOH anreOpe (e4aTH)

YueOHOoe mocobue 1mo MeTo1aM perieHus anreOpandecKux 3aaad (dIeKTp.)

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

OO6pa3oBaTebHbIC PECYpPCHI JOCTYITHBI 11O JIOTHHY | maposto Hb UTTY:

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

e http://e.lanbook.com - ObC «M3natenbcTBo «Jlanby;

e http://rucont.ru - OBC «PykoHT» - Mex)oTpaciieBas Hay4YHas OWOJIMOTEKA, COJICpIKaIIast
ondppoBaHHBIC KHUTH, IEPUOTUNICCKUE U3IAHUS U OTICIbHBIE CTAThH MO BCEM OTPACISAM
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 AJis IPOBEACHUS JIEKIIMOHHBIX U NMpaKTUYeCKuX 3aHATHil. s nposene-
HUS 3aHATUH JICKIIMOHHOTO THIIA B KAYECTBE JECMOHCTPAIIMOHHOTO 000PY/IOBAaHUS HCIOJIB3YETCS
MeJoBas Jocka. Harmsmaocts obecriednBaeTcst myTeM H300paKeHUs CXeM, AuarpaMm U GopMmy ¢
noMoIpo Mena. Mcmonap30Banne TI00aTbHONH KOMIIBIOTEPHON CETH MO3BOJIIET 00€CIeUnuTh J10-
CTYNMHOCTh IHTEpHET-pecypcoB U peann30BaTh CaMOCTOSATEIbHYIO padoTy cTyaeHToB. Ha nexiu-
SIX MOTYT HCIIOJIb30BaThCSI MYyJIbTUMEIUNHBIC CPEACTBA: TIPOSKTOP, MEPEHOCHOW IKpaH, HOYTOYK.
Ha dakynprere nMeeTcss KOMIBIOTEPU3UPOBAHHAS ayIUTOPUS, MPeTHa3HAUYCHHAsI JUIsi CAMOCTOS -
TEJIHLHOUN pabOTHI, C HEOTPAHUYCHHBIM JIOCTYTIOM B IHTEpHET.

VII. O0pa3oBarejibHbIe TEXHOJIOTHN:

3aaun U3JI0KEHHUS] U U3YUYEHUS! AUCLUUIUIMHBI pealiu3yloTcs B ciaeayromux Gopmax aes-
TEJIbHOCTH:
® JICKIINH, HAIICJICHHBIE HA MOTy4YeHIEe HE0OX0AMMON NH(GOPMAIINH, B €€ UCIIOJIb30BAHNE
IIPU PELICHUH IIPAKTUYECKUX 3a/1a4;
® [IPAKTUYECKHUE 3aHSITHUS, HAIIPABJICHHbIE HA AKTUBU3ALMIO TIO3HABATEILHON JEATEIbHO-
CTH CTYJICHTOB W MPUOOPETCHHUS MMM HABBIKOB PEIICHUS MPAKTUYECKUX U MPOOIeM-
HBIX 3a/a4;
® KOHCYJIbTAIlUU —€KEHEAEIBHO JUIS BCEX XKEAOIINX CTYIEHTOB;
® CcaMOCTOsITeNIbHAas BHeayJuTOpHas paboTa HampaBiieHa Ha MPUOOPETEHHE HABBIKOB
CaMOCTOATEIBLHOIO PELICHHUS 3a1a4 10 JUCLHUIUINHE,
® TEKyLIUMU KOHTPOJIb 32 JEATEIBbHOCTHIO CTYJICHTOB OCYIIECTBIISIETCS HA JEKIUOHHBIX U
[IPAKTUYECKUX 3aHATHUAX B XOJE€ CaMOCTOATENIBHOIO PEIICHUS 3a7a4, B TOM YUCIE y
JIOCKH.
VIII. OneHo4Hble MAaTEPHAJIBI VIS TEKYLIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

®OoHJ OLICHOYHBIX CpCACTB IIPECACTABJICH B ITPUIIOKCHUH.

[Tpumedanue: CTyJeHT yCHEIIHO MIPOIIea 00y4EeHUE B CEMECTPE U TOTOB K CAAYE 3a4eTa, €CIIU



OH 3HAeT U MOHUMAaeT (POPMYTHUPOBKH OCHOBHBIX MOHSATUH U ONpeeICHH, 3HaeT (POPMYITHPOBKU
TCOPEM, YMCCT NPUMCHATH MOHATHUA U TCOPECMBI JJId PCIICHHUA 3a1a4 U ynpa)KHeHHﬁ, 3HACT MCTO-
JIBl PELICHNs U YCIEIIHO PellaeT 3a4ayd U YIPa)KHEHN, MOXKET IIPUBECTU IIPUMEPBI, XapaKTepH -
3YIOIIME OCHOBHBIC MOHATHUS anreOpbl (JIMHEHHOE MPOCTPAHCTBO, 0A3UC, CKASIPHOE MPOM3BEIE-
HUE ...)

8.1. OueHouHble cpesicTBa AJIs1 BXOJJHOTO KOHTPOJIS.

OI.[GHO‘-IHBIC cpeacTtBa 4Jis1 BXOAHOI'O KOHTPOJISA HEC UCIIOJB3YIOTCA, TaK KaK JUCHUIIJIMHA CO-
ACPIKUT B OCHOBHOM HOBBIC 3HAHHUA. I/ICHOJIb3yeMBIC KC€ B JUCHUIUIMHC 3HAHUA U HpOCTCfIHIHC
MCTOABI BBIUHMCIICHUA OCBOCHBI CTYACHTaMHU B paMKax aHATUTHYECKOM reoMeTpru, KOTopasa u3y-
4aeTCsl B IIEPBOM CEMECTPE HEMOCPEICTBEHHO IEPe U3y4CHUEM JaHHOM IUCHHUILIMHEL [ToaToMy
HC pallMOHAJIbBHO U HCT HGO6XO,Z[I/IMOCTI/I, BBIACTIATH yqe6Hoe BpEMsI Ha HNPOBCACHUC BXOIAHOI'O
KOHTPOJISL.

8.2. OuieHOYHBIE CPENICTBA TEKYILEr0 KOHTPOJIS

OreHOUHBIE CPEACTBA TEKYILEro KOHTPOJISL COCTOST U3 KOHTPOJIbHBIX MUCHbMEHHBIX 3aJlaHHH,
COCTaBJIEHHBIX U3 PEKOMEH/I0BaHHBIX HA0OPOB 3aJ1a4 U YIPaXXHEHUH.

IIpuMepbI KOHTPOJIBbHBIX 32/IaHUI 110 JTUHEHHOH ajaredpe
8.1. OnieHOYHBIE CpPENICTBA JJIsT BXOJTHOTO KOHTPOJIS: HE TPEOYIOTCS.

8.2. OLieHOYHBIE CPENICTBA TEKYILEr0 KOHTPOJIS.

1| Mpoexims touxu P(1;5;2) na nnockocts 2x-y-z+11=0 uMeeT KOOpPAUHATHI 1) P (-1;6;3)
2) P'(1;4;2)
3) P'(2;5;1)
2 | TIpoexrms touku P(1;3;—4) ma mnockocts 3X+ ¥ —22z =0 umeer xoopmunarer | 1) P'(—1;4;2)
2) P'(-2;2;-2)
3) P'(2;=5-1)
3 | Ipoexrms Toukn P(5;2;—1) na mockocrs 2x — ¥ +3z+23 =0 umeer koop- | 1) P'(1;3;-2)
JUHATHI 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 koopauna- | 1) P'(1;2;-2)
ThI 2) P'(L;4;=7)
3) P'(5,0;2)
5 | TIpoexums touku P(—2;—6;1) ma mnockocts 2X + ¥ —2z 43 =0 umeer koop- | 1) P'(0;=5;—-1)
TTMHATHI 2) P'(1;3;-2)
3) P'(-1;1;2)
6 7 -2
Paccrostane ot Toukn P(2;—1;3) 1o npsamoi r_yrr_z paBHO D114
35 2 2) 124
3) 144
7 3 1
Paccrosiaue ot Toukn P(1,-2;2) no npsamoit Y2 paBHO D 14
1 1 -2 2) 16
3) 18
8 7 -2
Paccrosaue ot Toukn P(—1;2;3) no npamoit xrl_y_=z paBHO 94
532 2) 114
3) 134




9 x+1 +1 z+2
Paccrosuue ot Touku P(0;2;1) no npamoit . = paBHO 1) 40
-1 2 3 2) 4
3) 44
10 x+6 +1 z-1
Paccrosaue ot Toukn P(0;3;—1) no npamoit X paBHO 1) le44
3 2 2) 1664
3) 1684
11 x+7 z=2 1
Paccrosiaue ot touku P(—5;2;3) no npamoit _ paBHO ) 11
53 2 2) 12
3) 14
12 x-3 z-1
Paccrosuue ot Touku P(2;2;—2) no npsamoii =2= paBHO D 25
1 1 -2 2) 35
3) 45
13 x+2 +1 z-1
Paccrosiaue ot Touku P(0;3;1) o mpsmoit I PaBHO 1419
32 2) 4 21
3)4 23
14 x+1 +1 z+1 1
Paccrosiue ot touku P(7;-2;3) no npamoii _— = paBHO ) 221
1 2 2) 241
3) 261
15 X +7 z-2
Paccrosiuue ot Touku P(4;—1;3) no npamoit — = Y = paBHO 68
35 2 2) 78
3) 88
16 | IInomaap TpeyroibHUKA, HIOCTPOSHHOTO Ha JIBYX BEKTOpPaX, COCTaBIISIET OT MO- 1) 1/6
JTyJisl IX BEKTOPHOTO MTPOU3BECHHS TOITIO 2)1/3
3)1/2
17 | Ans 3x3 matpunsl A otHourenue det(A)/det(—A) paBHO 1)+1
2)—1
3)2
18 | KBagpaTHas cuctemMa OIHOPOIHBIX YpaBHEHUN MMeET HeTpUBHANIbHOE pemeHue, | 1) >0
€CIIM IETEPMHUHAHT MaTpHLBI KO3)(QUIIEHTOB 2)=0
3)<0
19 | O6BeM PU3MBI, IOCTPOCHHOH Ha TPEX BEKTOPAxX, COCTABISAET OT UX cMemanHo- | 1) 1/6
T'O IPOU3BEICHUS JIOJIO 2)1/3
3)1/2
20 | W13 cBolicTB: (a) KOMMYTaTHBHOCTb, (b) aCCOIMATHBHOCTD, (C) TUCTPUOYTHB- 1) (a)
HOCTh TIPH YMHOXXCHHUH Ha CKAJISP, OTIEPAITUs CIOKEHHUS BEKTOPOB YAOBIETBO- 2) (a), (b)
pser 3) (a), (b), (¢)
21 | Komn4ecTBO HHBapHAaHTOB KPUBOM BTOPOTO MOPsiAKA paBHO D1
2)2
3)3
22 | CxansipHO€ IPOU3BEACHHUE JBYX BEKTOPOB OPTOTOHAIIBHOTO pernepa paBHO 1)0; 2)+1;3)-1
23 | Konn4ecTBO HE3aBUCHMBIX ITApaMETPOB B MApaMETPUUECKOM YpaBHEHUH TJIOC- 1)1;2)2;3)3
KOCTHU PaBHO
24 | BexTopHOE MPOU3BECHHE ABYX KOJUIMHEAPHBIX BEKTOPOB PABHO 1) HyTB-BEKTOPY
2) opty
3) eIMHUYHOMY BEK-
Topy
25 | JlerepMHUHAHT OPTOTOHATIBLHONW MAaTPHUIIBI MOXKET IPUHUMATEH 3HAYECHUS 1)+1

2)-1




L [ 3) £l

baynel HAUKCTHSAIOTCSI B COOTBETCTBHH CO CIEAYIOMIUMHU YCIOBUSIMHU:

1) ecnii HE OTMEYEHO HHU OJHOTO OTBETA, TO OAJIJIBI 32 JAHHBIN BOMPOC HE HAYUCIISIOTCS;
2) ecu OTMEUEHO OOJIee OJTHOTO OTBETA, TO OAJUIBI 32 JAHHBINM BOIIPOC HE HAYUCIISIOTCS;
3) ecnu OTMEUYEH HEBEPHBIN OTBET, TO OaJlIbl 32 TaHHBIM BONIPOC HE HAYMCIISIOTCS.

Ecnu oTMeueH oJIuH OTBET U OH NMPaBWIbHBIHN, 32 JAHHBIM BOMPOC HAYUCIIACTCS OUH OasLI.
[Ipunoxxenne. CICOK 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. JTana 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) VYka3arp He MeHee 2-X 0a3UCHBIX MUHOPOB MaTpHIIbI A
3) PemuTh cucTteMy OTHOPOAHBIX YpaBHEHUN AX=()

II. 3agana cucrema deTbIpex BEKTOpPOB a, b, ¢, d.
a=(2,1,3,-1),b=(3,-1,2,0), c= (1, 3,4,-2), d= (4,-3,1, 1).

1) Haiitu nuHeiiHO-HE3aBUCUMBIE BEKTOPBI.
2) OcranpHble BEKTOPBI BBIPA3UTh YepPE3 HANACHHBIE INHEHHO-HE3aBUCUMBIE BEKTOPHI.

1. Jlokaszath NMHEHHYIO 3aBUCUMOCThH CUCTEMBI BEKTOPOB a, B, ¢, d e
a=(2,1,11,2)

B:(1>O>4>_1)
c=(11,4,56,5)
d:(2,_19576)

Briienuts U3 Hee JMHEWHO-HE3aBUCUMYIO MOJICHCTEMY M BBIPA3UTh OCTAJIBHBIE BEKTOPHI B
BUJI€ JIUHEHHBIX KOMOUHAIIMN 3TOH JUHEHHO-HE3aBUCUMOH IIOACUCTEMBI

~1
IV. Haiiti Mmatpunry 8, o6parHyto k MaTprie

8.3. OueHOYHbIE CPEACTBA IJI MPOMEKYTOYHOM aTTECTallHH.
dopma npoBEAEHUS MPOMEKYTOUHON aTTECTAIIMU — YK3aMEH.

IIpuMepHBIH CIHCOK BONMPOCOB K IK3aMeHY

1. Omepauuu HaJ MaTpULIAMH, TETEPMUHAHT MAaTPHULIBI U €T0 CBOMCTBA, MUHOP 0€3 YepThl U ¢
4yepToH, anredpanydeckoe AomojaHeHus1, ¢popmyna Jlammaca, oOpaTHass MaTtpuiia, MaTpUd-
HbIE YpaBHEHUS, JIMHEHAass KOMOUWHAIMS CTPOK MAaTpUIIbI, JIMHEIHAsS 3aBUCUMOCTh CTPOK
MaTpHIIbI, PAHT MATPHIIbI, Oa3UCHBI MUHOD.



2. Panr npou3sBeneHus MaTpULL.

3. JluneliHOoe MPOCTPAHCTBO (MpUMEPHI), JIMHEHHAsT 3aBUCUMOCTh BEKTOpOB, Oa3uc (mpume-
pbl), KOOPAWHATHI BEKTOpPA, pa3MEpHOCTh MPOCTPAHCTBA, U30MOP(hU3M, MpeodpazoBaHHe
KOOpJMHAT BEKTOpa, MOANPOCTPAHCTBO M JIMHEHHas 000Ji0uka, HpsMas cymma Ipo-
CTpPaHCTB.

4. Cucrembl JUHEHHBIX ypaBHEHUH, Kiaccudukaius JUHEHHbIX ypaBHeHUH, Gopmyna Kpa-

Mepa, (yHIAMEeHTalbHas CHCTEMa pEUIeHUH, oOlIiee pelieHHue OJHOPOJHOM CHUCTEMBbI

YPaBHEHUH, CBOMCTBO PEIICHN HEOJHOPOIHOM CUCTEMBI YpaBHEHH, MeTo [ aycca.

CkansipHoe pou3BeICHUE, EBKIIMI0BO MTPOCTPAHCTBO (IIPUMEPHI).

Meroa oproronanmusanuu ['pamma-IImuara.

XapakTepUCTUUECKOE YPAaBHEHUE.

Merton Jlarpanxa 1 MeTOJ] OPTOTOHAIILHOTO TPe0Opa30BaHusl IPUBEACHUS KBaIpAaTUIHON

(GopMBI K HOpMAJIbHOMY ¥ KAHOHHYECKOMY BHJIAM.

9. Hatepnomupyrommii nonrHoM Jlarpanxka-CunbBecTpa.

10. Meton HaxoxeHHUs GYHKIMU OT MAaTPHIIbI Yepe3 MUHUMAJIbHbIM TOJIMHOM B CIIydae pas-
JIMYHBIX U COBIMAJAIOUINX KOPHEH XapaKTepUCTHUECKOTO YpaBHEHUS.

Ilepeyennb Teopem:

Teopema 1 Jlanmaca o nerepmuHanTe (6€3 J0Ka3aTeIbCTBA)

Teopema 2 O nerepMHHAaHTE IPOU3BEIECHUS MaTPUL]

Teopema 3 O cymiecTBoBaHUN 0OpaTHON MaTpPUIIBI

Teopema 4 O nMHENHHON 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3ucHOM MUHOPE

Teopema 6 O nerepMHHAaHTE MaTPULBl PABHOM HYJIIO

Teopema 7 O nMHENHON 3aBUCUMOCTH BEKTOPOB

Teopema 8 O koopJMHATaX BEKTOpa B JaHHOM 0Oazuce

Teopema 9 O6 m3omopdu3Me TMHEHHBIX TPOCTPAHCTB

Teopema 10 O nmpsimoii cymMMe TUHENHBIX TPOCTPAHCTB

Teopema 11 O pazmepHOCTH 00bETUHEHUS U TTEpECeUEHUs JIMHEWHBIX IPOCTPAHCTB

Teopema 12 Kponekepa — Kanennu

Teopema 13 O pemenust OTHOPOIHOM CUCTEMBI YPAaBHEHH.

Teopema 14 O cBolCTBE OPTOrOHANIBHON CUCTEMBI BEKTOPOB

Teopema 15 O cymiecTBOBaHUM OPTOTOHAJILHOTO Oaszuca

Teopema 16 O cymme pazmepHOCTei siipa 1 00pasa JIMHEHHOro onepaTopa

Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO OnepaTropa

Teopema 18 O npeoOpa3oBaHUM MaTPUIIBI JIMHEHHOTO OniepaTopa

Teopema 19 O coiicTBax cOOCTBEHHBIX BEKTOPOB JIMHEWHOTO OllepaTopa

Teopema 20 O quaroHann3aluy MaTPULbI IMHEHHOTO orepaTopa

Teopema 21 O conpsiKEHHOM orepaTope

Teopema 22 O cBoiicTBax COIpPSKEHHOTO orneparopa (C.3. U C.B.)

Teopema 23 O npeoOpa3oBaHUU KBaApaTHUHOMN (OpMBI

Teopema 24 O npuBeACHNU KBAAPATUYHON (POPMBI K KAHOHUUECKOMY BHILY.

Teopema 25 O 3akoHEe MHEPIUU

Teopema 26 Teopema I'amuibToHa - Kamu.

PN

JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJILHOH PadoThI

1. P(1;52); 2x—y—z+11=0. 2). 3H3r2 y21 Zl_l

x+4 y-4 z+1 x+1 y-2 =z 5
3). — — ; = =—— 4 — — =0.
) > 1 ) 1 3 "3 ). 9x° —6xy + y J10x 3«/5)/ 0
_y+T7 _z-=-2
5 2

;2x—=y+2z4+9=0,

5).

; P(2,-13).
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YcnoBust 3ananuii: 1) HATH pacCTOSHUE OT TOYKHU /0 MIIOCKOCTH U KOOPAUHATHI MTPOEKIIUN TOUKU
Ha IUIOCKOCTb; 2) HAWTU KAaHOHWYECKHUE YpaBHEHMs MPOEKLUHU IPSMON Ha IUIOCKOCTh; 3) Hailtu
paccTosiHUE MEXY CKPEIIMBAIOIIMMUCS NPSIMBIMU U YPaBHEHMS B3aMMHOTO MEPHEHIUKYIAPa; 4)
NPUBECTH YpaBHEHHE KPUBOW BTOPOTo MOpsiAKa K KAHOHUYECKOMY BUIY M MOCTPOUTH KaHOHHYE-
CKYIO CUCTEMY KOOPJHUHAT; 5) HAlTU pacCTOSIHME OT TOYKHU JI0 MPSMON U KOOPJMHATHI IPOEKIIUU
TOYKHU HA MPSIMYIO.

IIpumep BonpocoB AJis1 codeceI0BaAHUS

OOBSACHUTD T€OMETPUYECKUH CMBICI J€TEPMHUHAHTAa MAaTpPULbl HEBBIPOKIEHHOI'O JIMHEHHOIO
npeoOpa3oBaHUs KOOPIMHAT.

[lepeuncnuth OCHOBHBIE CBOICTBA JETEPMUHAHTOB HA MPUMEPE MaTPHI] pazmepoM 2x2 u 3x3.
OmnwucaTte METOJT PELICHUs CHCTEM JIMHEHHBIX YpaBHEeHUH Ha ocHOBe (hopmyn Kpamepa.

ITosicHUTB cymHOCTH MeTOAA UCKItoUeHus ['aycca 1 peleHns CUCTEMbI JIMHEMHBIX YPaBHEHUM.
OOBACHUTD CBSI3b MEXKJy OJJHO3HAYHOHM Pa3pelIMMOCTbIO KBAJPAaTHOM CHCTEMBbI JIMHEHHBIX ypaB-
HEHUH M XapaKTepoM JIMHEHHOro mnpeoOpa3oBaHMs KOOPAMHAT, 33JaHHOTO COOTBETCTBYIOLICH
MaTpULEH.

[lepeuncauth cBOMCTBA MaTpUIl IOBOPOTA B IBYX M TPEX U3MEPEHMSIX.

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

OOBACHUTH T€OMETPUUECKUI CMBICT BEKTOPHOT'O U CMELIAHHOTO ITPOU3BEICHHUS.

VYkazaTh criocoObl 3a1aHus MJIOCKOCTH B IPOCTPAHCTBE M OOBSICHUTD CBSI3b MEKIY HUMHU.
[TpenyioxxuTh HE MEHEe ABYX Pa3iIMUYHBIX CIIOCOOOB HAXOXKJIEHHSI KOOPIUHAT MIPOSKIUH 3aaHHON
TOYKH Ha 33JJaHHYIO IJIOCKOCTb.

[lepeuncnaute cnocoOb! 3aaHUs IPSMON B IPOCTPAHCTBE U MOSICHUTH CBSI3b MEXK/ly HUMU.
[IpenyioxkuTh HE MEHee NBYX Pa3iIU4YHBIX CIIOCOOOB HAXOXAEHUS YPABHEHUI OpPTOrOHAIBHOM
MIPOEKINHU MTPSMOM, MEPECEKArOEN 3aJaHHYO0 IJIOCKOCTh MO YTIIOM, OTJIUYHBIM OT MPSMOTO.
VYka3aTb OCHOBHbIE CBOMCTBA (POKAJIbHBIX TOYEK M JUPEKTPUC HEBBIPOKACHHON KPUBOW BTOPOTO
HopsiJIKa.

Onucarh NpUMEHEHNE MHBAPUAHTOB KPUBOM BTOPOTO MOpSIKA JJI MOIYUYEHHUS] KAHOHUYECKOIO
YPaBHEHUS KPUBOU.

Jlnst KpUBOM BTOPOTO MOPSAJAKA MOSICHUTH COACP/KAHNE MOHATHSI KAHOHUYECKOW CUCTEMBI KOOPIH-

HaT U MCTOAUKY €€ ITIOCTPOCHU.

Ilpumep mecmogvlx 3a0aHUTL 0N NPOGEPKU CPHOPMUPOCAHHOCMU KOMNEMEHYUI, YKA3AHHBIX Gbllie

n.3:

Bormpocet OtBeThl
1 Cucrema HEOJHOPOAHBIX IMHEUHBIX | A) paHI OCHOBHOM MaTpHIIbI HAa €IMHUIlY MEHBIIIE PaHTa PAaCIIMPEHHON
anreOpanyeckux ypaBHEHHUI COBMECT- | MaTpuIla

Ha eCIu B) panru ocHOBHOI U pacIInpeHHON MaTPHIIBI PaBHBI

B) paHr ocHOBHOM MaTpHIIbl OOJIBIIE paHTa PACIIMPEHHON MaTpUIIa
2 Marpuia TuHeHHOro onepaTopa A) KOpHSIMH XapaKTePUCTUIECKOTO YPAaBHEHHS SBISIOTCS PAa3IINIHBIC
MIPUBOJMTCS K AUArOHAIEHOMY BHIY BEIIECTBEHHBIE YNCIIa
ecu B) KOpHSAME XapaKTEepUCTUUECKOTO YPaBHEHHS SIBISIOTCS Pa3IMIHbIC

palMoOHAaJIbHbIE YKCTIA.
B) xopHIMH XapaKTepHUCTUYECKOTO YPaBHEHUS SBIISIIOTCS KaK Bellle-
CTBEHHBIE TaK M KOMIUICKCHBIE YHCIIa




3 Ecnu cucteMa BEKTOPOB SBISIETCS A) OIMH U3 BEKTOPOB CHCTEMBI OyIeT JINHEWHON KOMOMHAIIMEH OCTab-
JIMHENHO 3aBUCUMOM, TO HBIX BEKTOPOB CUCTEMBI

b) myneBas nuneitHas koMOuHanMs OyeT TPHBHAIHHOM

B) mr000ii BekTOp crcTeMbl OyIeT TMHEHHONH KOMOMHAIINEH OCTaIbHBIX
BEKTOPOB CHCTEMBI

4 OgHOpoAHas CUCTEMa JTUHEHHBIX A) ompenenuTesb OCHOBHOW MaTpHUIbl paBEeH HYJIIIO

anreOpanyeckux ypaBHEHUH UMeeT B) panr ocHOBHOI MaTpHUIIbl MEHbIIIE YKCIa HEU3BECTHBIX B CHCTEME

HEHYJIEBOE PELICHUE ECITH ypaBHEHHH
B) panr ocHOBHOIT MaTpPHUIIEI pPaBEH YMCITy YPaBHECHUN B CHCTEME ypaB-
HEHMI

Pa3zpadorumnk:
V4
, JOLIEHT Kadenpbl TeopeTuuecKkor GU3nKu B.A. Kapnakos

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

[TporpamMma paccMOTpeHa Ha 3aceTaHny_KadeIpbl TeOpeTHISCKON GU3NKH
«24» mapra 2025 . 'y
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[Iporokon Ne6 3aB. kadenpoit (L C.B. JloBioB
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Hacrosiimass mporpamMma He MoO:KeT ObITH BOCHpPOU3BedeHA HHU B Kakoii d¢opme 0e3

NMpeABaAPUTEJIBHOI0 IMCbMEHHOI'0 paspeiicHust Kaq)eupbl—pa:;paﬁquuKa nporpamMmal.



