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I. Hesn v 3apaum TUCHUILVIHHBI (MOYJIAA)

Ienu - n3yyeHne OCHOBHBIX MaTEMaTUYECKUX IMOHATHUN M NPEICTABICHUN JIMHEWHOW ayre-
OpBl ¥ AHATUTHYECKONW FeOMETPUH, Ha OCHOBE KOTOPBIX CO3/IAI0TCSI MATEMaTHYECKUE MOACTH (1 -
3UYECKUX SIBJICHUM M 3aKOHOB B JIMHEHHOM NMPUOIMKEHUH, U3yUYE€HUE Pa3IMYHBIX YHCIOBBIX MHO-
JKECTB U CTPYKTYp, IIOCTPOCHHBIX HA YMCIIOBBIX MHOKECTBAX, JIMHEHHBIE U EBKJIUIOBBIEC IIPO-
CTpaHCTBa, JUHEWHbIC U MOJWINHEWHbIe QYHKIUN U QYHKIMOHAIBI, TpeoOpa3oBaHMUsl, INHEHHbIE
OIIEPaTOPBI, CUCTEMBI JINHEWHBIX YPABHEHUM U METO/bl UX PELICHHUS.

3HaHUs, TOJy4YeHHbIe NpU U3yuyeHUU «JIMHEeWHON anreOpbl U aHAIUTUYECKOM TeOMEeTpHUM»

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

WCCIIeIOBaHMs IPUPOAHBIX siBNIeHUI. lI3ydeHne OCHOBHBIX pa3/esioB JIMHEHHOU anredpbl U reo-

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

KJIacCH4eCKOW M KBaHTOBOW (u3uku. KoopauHaTHbi MeTon (OPMYIMPOBKH M HUCCIIEIOBAHUS

T€OMETPUYECKHUX BOIIPOCOB OTHOCHUTCA K YUCILY BaKHEMIIMX KOHLENIUI COBPEMEHHOW MaTeMa-

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 (GopMUpOBaHUSA 0OLIeH (PU3NKO-MaTeMaTHYeCcKOu

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

anredpandyeckue U aHAIUTUYECKHE METO/bl MCIONb3YIOTCS JUIsl MOCTAHOBKH U PELICHUS YUCTO

reoMeTpUUECKUX 3a1ad. KpoMme Toro, npu n3y4eHUH aHAIMTUYECKOW T€OMETPUM YUALUICS NP -
o0OpeTaeT HayalbHbIE HABBIKM B IIPOBEJCHUH PACUETOB aJIreOpanvecKkoro XapakTepa ¢ BEKTOPHBI-

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

BaHHE. DIIEMEHTAPHBIE BOIPOCHI T€OMETPUUECKOTO COJIEPKAHUS TIOBCEMECTHO BO3HUKAIOT Ha pas-

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

JTUHAMHKH, ONITUKY, KBAHTOBOM MEXaHUKHU M CTATUCTUUECKON (PU3HKH.

[Ipu n3yyeHnu AUMCHUIUIMHBI PEIIAOTCS CIEAYIOLIUE 3a1a4u:

® y3ydYeHHE OCHOBHBIX MOHATHH JIMHEHHOM anreOpbl, METOJOB U IPHEMOB MaTeMaTHUECKUX JI0-
Ka3aTeJIbCTB TEOPEM U YTBEPKICHUN

® OBJAJICHUE IIPAKTUYECKMMM HAaBBIKAMU W IIPUEMAMH BBIYMCIECHUHN OINpPEAEIUTENICH MaTpHLL,
orepanuil HaJ MaTpUllaMH, PEUIeHHUs] CUCTEM JIMHEHHBIX aireOpandyeckux ypaBHEHHM, 3aKO0-
HOB NMpeoOpazoBaHM BEKTOPOB U MaTPHII, PEILICHHs 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 HABBIKOB CAMOCTOSITEIBLHOIO MPHOOPETEHUs U IMpH-
MEHEHUS 3HAaHUH NPU UCCIICJOBAHUN U TIOCTPOCHUU MaTEMATUYECKUX MOJEIIEH;

® OBJIQJICHUE 3HAHUAMHU 10 IPUMEHEHUIO aJreOphbl B Pa3IMUHBIX pa3zaenax (pU3MKHU IpU omuca-
HUU QUBNYECKUX 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 (QyHIaMEHTAIbHBIX U MPUKIAJHBIX JUCHUILIUH (PU3HKO-
MaTeMaTHYECKOro 1MKJIA, HEOOXOJUMBIX OyIyIeMy BBITYCKHHKY B €rO IOBCEIHEBHOU Jes-
TEJIbHOCTH;

® [I0SCHUTb F€OMETPUUECKOE MIPOUCXOKACHUE U COJAEPKAHNE PAJA OCHOBHBIX (PM3NYECKHUX Be-
JIMYMH, OTHOCSIIUXCS IPEUMYILIECTBEHHO K MEXaHUKE MaTEPUAIIBHON TOYKH U CUCTEMBI MaTe-
pPHAJIBHBIX TOYEK.

e (opMupoBaTh TBEP/ble HABbIKM B IOCTAHOBKE 3371y U B MX PEIIEHUH KOOPAWHATHBIM METO-
JIOM B cly4asix, KOTJja FeOMeTpHUUecKre 0OBbEKThI OMUCHIBAIOTCS CUCTEMaMH JIMHEWHBIX ypaB-
HEHUI U HEPaBEHCTB;

e  OBJAaJEHHE IpUEMaMH U CIIOCOOAMU HCCIIEOBAaHUS JTMHEHHBIX YPAaBHEHUN M CUCTEM JIMHEH -
HBIX YPaBHEHUH C ABYMs U TpeMs NEPEMEHHBIMH C UCIOJIb30BaHUEM BEKTOPHOIO M MaTpHY-



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

JluneitHast anreOpa ¥ aHATUTUYECKasi TE€OMETPUsl OTHOCUTCS K TUCHMIUIMHAM 00sS3aTeNIbHON
4acTH OCHOBHOHM MpodeccHoHanbHONW 00pa3oBaTeNbHOM MPOrpaMMbl U SIBISETCS 00sA3aTeNbHOM
i ocBoeHusl. OCHOBHBIE TPeOOBAHMUS K BXOAHBIM 3HAHUSIM CBSI3aHBI CO 3HAHUSIMU M HABBIKAMH,
BJIa/ICHUEM BBIUMCIUTEIbHBIMA METO/IaMU U TIPUEMaMU PellIeHUs] CTaHIapTHBIX 3a/1a4 M3yuaemas
JTMCLUIUIMHA sSBIseTCS 0a30BOM Uil M3y4YeHMs TaKUX JUCHMIUIMH Kak «/luddepennuanbubie u
WHTErpalbHble ypaBHEHUs», «Teopust QyHKIMI KOMIUIEKCHOTO IEPEMEHHOro», «MeToabl MaTe-
MaTH4YecKol (PU3MKM», a TaKkKe psjia JUCHUIUIMH TeOPETHUECKONH PU3UKH: «DIEKTPOAUMHAMUKAY,
«KBaHTOBass MEXaHUKaY.

III. TpeGoBanus Kk pe3yabTaTaM 0CBOCHUS TUCHMILIMHBI (MOLYJIs1)

IlepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHHsI M0 JUCIHUNINHE , COOTHECEHHBIX C HHIH-
KaTOPaMHU A0CTUKEHHS] KOMIIETEHIM I

Komnerennus OIIK-1: CnocoOeH npumeHsATh 0a30Bbl€ 3HaHUS B 00J1IaCTU (PU3UKU U pagno-
(GU3UKN U UCHOTB30BATh UX B NMPO(ECCHOHAIBHON JIESTETbHOCTH, B TOM YHC-
e B cepe Nelarorndeckoi 1esTeIbHOCTH

WNHpukaTtopsl OIIK 1.1 3HaeT: OCHOBONOJArawllue NpPUHLHU-
[Tpumensier ¢bu3uKo-MaTeMaTuye- | bl U MOHATHUS JIMHEHHON anreOpbl u

KOMIIETEHIIUU

CKUi ammapar B cdepe cBoed mpo-
(beccuoHaTBHOMN NesITebHOCTH

AHAIIMTUYECKOU T€OMETPHH.
YMeeT: NpUMEHATh 3HAaHUSA K pelle-

HUIO 3371a4.
Brnaneer: OCHOBHBIMM MeTOJaMHU JIU-
HEeHOI anreOpbl M aHAIUTHYECKOU
r€OMETPHH.

IV. Conep:kanue u CTPYKTYpa JMCHUIIIHHBI

O0BeEM OUCHUINIMHLI COCTABIIIET 5 3aueTHRIX eauHMIl, 180 yacos, B TOM 4uncie 85 yaca KOH-
TaKTHOU paOOTHI.

3aHATHS TIPOBOAATCS B O4HOM (hopMe 00yUueHUs ¢ MPUMEHEHHEM JUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSITeNIbHON paboThl cTyneHToB uepe3 DMOC dakynprera. DIEKTPOHHONW M JUCTAHITUOH -
HOHU (opM 00ydeHUs He IPeayCMaTpUBAETCS.

Ha npaktryeckyto noarotoBky oTBoauTcs 34 yaca.

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

4.1. Cogepxanne IMCUUIIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM, ¢ YKa3aHUeM BH/0B y4el-
HBbIX 3aHATHI U OTBEICHHOI0 HA HUX KOJIHYECTBA AaKAIeMUYECKUX YaCOB

Ne | Pasmen | Ce | Bc W3 Hux Bugp! yueOHoO# paboThl, DopMmEI Te-
n/m | OUCHH- | Me er | mpakThye- BKJIIOUAsl CAMOCTOSITENIbHYIO paboTy 00ydaronmxcs , KyIIero
l'lJ'II/IHI)I/ CT (6] CKasda nmoaro- MPAKTUYCCKYIO ITOATOTOBKY U TPYJAOCMKOCTH KOHTPOJIA
TEMBI P ya | TOBKa 00y- (B gacax) yCIieBaeMo-
CO | YalOIIUXCs CTH;
KonrakTHas pabora npenopasarens ¢ | CamocTost-
B ®opma npo-
00yJaroIuMHUCS TeJbHAs N
ME)XyTOYHOH
pabora
Jlexunn Cemunap- Koncynbra- aTTECTALUU
CKHe §0707 (no ceme-
/mipaKkTHye- cmpam)
CKHE
/mabopatop-
HbIC
3aHATHUA
1 Broxu 1| 1 180 34 34 34 1 69 [IpakTuue-




u?2

CKO€e
HHE;
DK3aMeH

3anaa-

Hroro:

180

34

34 34

69

4.2 Tl.1aH BHeayIMTOPHOI CAMOCTOSITE/IbHOU Pa00ThI 00YYAIOIIUXCSH MO TUCHUTIINHE

CemecTtp Hazpanme pas-|CamocrosTenpHas padoTa 00yJaronmxcst OrneHovHOe YuebHO-
€J1a, TeMBI CPEACTBO METo [ye-
e, Bun camocros- | Cpoku BbIon- | TpynoeMKeTh pet A
. ckoe obecre-
TeJIbHOU pabo- | HEeHUs (gac.)
YEHHUE CaMo-
TBI .
CTOSATENIBHON
paboTsl
1 Buioku 1 u 2 Homamnee 3a- |Ilocne  mpoit- 69 Hemonctpanus | OcHOBHasT u

JCHHBIX TEM

TOTOBBIX PCIIC-

JaHHUEC B BUC . JOITOJITHUT.
HUH

3aj1a4 ¥ BOTIPO- JMTEPATypa.

COB Ob6pa3soBa-

TEJIbHBIE pe-
Cypchl,  Jo-
CTYIHBIE TIO
JIOTHHY U Ta-
poJtto Hb

ury.

4.3. Conep:xanue yueOHOIro MaTepuasa

Baok 1. JIngeiinas ajareopa

Tema 1. Matpuiel u onpeaeanTenu

1. Beenenune. JIuneiHOCTh B (pM3MKe U MareMaTHke. MaTpHIbl, Onepanuy HaJl MaTpUIIaMHU,
cBoicTBa onepanuii. TpancnonupoBanue. JImHeitHoe npeoOpazoBanue. biioyHbIe MaTPUILBI, TIPs-
Masi CyMMa MaTpull, anreOpandeckrue CBOMCTBA MpsiMOM CyMMBL. KoMMyTaTOp M aHTHKOMMYTa-
top. Caen matpuubl. ['pynmna noacTaHOBOK M CHMMETpHUYECKas IpyIma.

2. OnpenenuTellb MAaTPHIIHI (Ba onpezeneHus ). MuHop u anredpandeckoe AonoiHeHue. J[Ba
tuna MUHOpPOB. Teopema Ne 1 Jlammaca. OcHOBHbBIE CBOMCTBa ompeaenuTeneil. Onpenenuresb
npousBenenus marpuil det(AB) = det(A) det(B), Teopema Ne2. O6patHast matpuia, Teopema Ne
3. MaTpuyHblie ypaBHEHUS.

3. JluneiiHas 3aBHCHMOCTH CTPOK M CTONIOLOB Matpuibl, Teopema Ne 4. Panr u 6a3ucHbIi
MUHOp MaTpUllbl. DJIeMEHTapHble MpeoOpa3zoBaHusl CTPOK MaTpUllbl. MeTOoIbl BBIYUCIICHUS PaHra:
METOJ AJIEMEHTAPHBIX MpeoOpa3oBaHUil U METO/ OKaMMIIAIOImKUX MUHOPOB. Teopema Ne 5 o Ga-
3ucHOM MHuHOpe. Panr npousBeaenus matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tema 2. JIuneiiHOE IPOCTPAHCTBO

4. JluneliHOE MPOCTPAHCTBO, BEIIECTBEHHOE M KOMILIEKCHOE. OCHOBHBIE MPUMEPHI JIMHEH -
HBIX TPOCTpaHCTB. JInHEeiiHas KOMOMHALMS W JMHEHHAasi 3aBUCMMOCTh BEKTOPOB, Teopema Ne 7.
PasmepHocth mpoctpanctBa. basuc u xoopaunatel. [Ipumepsr 6azucoB. EquHCTBEHHOCTH pasiio-
JKEHUS BEKTOpa 1o 0a3ucy, Teopema Ne 8.

5. TloampocTpaHCTBO M JWHEHHas 000J0YKa CHCTEMBI BEKTOPOB, Pa3MEPHOCTh JTMHEHHOMN
obomnouku. [Ipsimas cymMma JTMHEHHBIX TPOCTpaHCTB, Teopema Ne 9. O0beqrHEeHNE U TIepeceyeHne
JUHEWHBIX MpocTpaHcTB, Teopema Ne 10 o pasmepHocTH 00BeAMHEHUS MPOCTpaHCTB. M3omop-
¢u3M MHEHHBIX pocTpaHcTB, Teopema Ne 11. [Ipeobpa3zoBaHne KOOpAMHAT BEKTOpA MPH MPeod-
pa3zoBaHum 0Oasuca.

Tema 3. Cuctembl JTUHEWHBIX YPaBHEHUN

6. Cucremsl juHeHBIX ypaBHeHuW (CJIY). CrocoObl 3anucu u ux kiaccupukaius. CoB-

mectHocTh CJIY, Teopema No 12 Kponekepa- Kamemmm. KpamepoBckue CUCTEMBI JIMHEMHBIX




HEOJTHOPO/HBIX ypaBHeHull. Popmyna Kpamepa. Meton K.I'aycca pemienuss cucreMbl TMHEHHBIX
ypaBHeHui. Pemenue ognopoanoit CJIY, TpuBHaabHOE M HETPUBHAIBHOE peleHus1, TeopeMa Ne
13. ®ynaaMeHTanpHas cucteMa pemieHuil oxHopoaHoi CJIY. OOmiee pemieHue, MPOCTPAHCTBO
pemieHuii. CBOMCTBA pEIIEHNH HEOJHOPOJHON U COOTBETCTBYIOIIEH OJTHOPOJHON CHCTEMBI ypaB-
HEHHUIA.

Tema 4. EBKIMIOBO M YHUTAPHOE OPOCTPAHCTBO

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

8. OpToroHarbHOCTH BEKTOPOB U OPTOTOHAIBHBIN Oazuc, Teopema Ne 14. CBoiicTBa opTOro-
HanmpHOTO 0a3uca. Meron oproronanuzamnuu ['pama - [IImuara, Teopema Ne 15. Marpuna ['pama.
I'eomeTrpuuecknii cmbIc onpenenauTens maTpulsl ['pama.

Tewma 5. JInneliHbIe onepaToOpbl B KOHEYHOMEPHOM JIMHEHHOM MPOCTPAHCTBE

9. Jluneinslii oneparop. Onepanuu HaJ JUHEHHBIMU OllepaTopaMM M HMX cBolicTBa. [Ipo-
CTPAHCTBO JIMHEWHBIX OMEPATOpPOB. Marpuiia JUHEUWHOrO ONeparopa B KOHEYHOMEPHOM JIMHEN -
HOM IIpoCTpaHcTBe. S1po 1 06pa3 InHeiHoro onepaTopa, mpumepsl. Teopema Ne 16 o cymme pas-
MEpHOCTeH sifpa u obpasa. Panr nuneitHoro oneparopa. OOpaTHBIN onepaTop U yCJIOBHS CYIIE-
CTBOBaHUS OOPAaTHOT'O OIepaTopa.

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

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

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

OO01mii BUJ] OPTOTOHAIBHOTO ONlepaTopa Ha IMIIOCKOCTH.

Tema 6. bunnnelinsie ¥ kBaapaTnyHele GOpMbl, GYHKIIMA OT MaTPHI]

13. bununeitnas u kBaapatuyHas Qopmsbl. llomyTopanuneiinas ¢opma. Knaccudukarms
KBajpaTHUHbIX (opm, kputepuid CunbBecTpa. HopManbHbI 1 KaHOHMYECKUN BHJIbI KBaJpaTU-
Ho ¢opmsbl. [IpeobpazoBanue KBaapaTUYHON (GOPMBI MPpH Mpeodpa3oBaHuu Oasuca, Teopema Ne
23. Panr xBagpatuyHoit popmel. Metoa Jlarpanka npuBeaeHUs] KBaAPAaTUIHON POPMBI K CyMMe
KBaJpaToB. MeTOJI OPTOroHAJBLHOIO MPeodpa3oBaHUs KBaJAPaTUYHON (OPMBI K KAaHOHHYECKOMY
Buy, Teopema Ne 24. 3akoH nnepuuu. OTHOBPEMEHHOE MPUBEACHHUE JABYX KBaJpPaTUUHBIX (HOpM
K CyMMe€ KBaJpaToB, Teopema Ne 25.

14. CnekTpasibHOE pa3iI0KeHUE IpMUTOBA oreparopa. CBOMCTBa MPOCKIMOHHBIX ONEPaTO-
poB. Teopema Ne 26 ["'amunbrona - Kanu.

15. ®ynkuun ot marpun. [lommHomMuanpHas MaTpulla 1 MUHUMAaJIbHBIM TOJIMHOM. MHTEpIIO-
IUpyomui nosmHoM Jlarpanxka - CuibBecTpa.

biok 2. AHanuTruyeckas reOMETPHUS

Pasmen 1 MATPULIBI U AETEPMUWHAHTBI 2x2 u 3x3

Tema 1. KoopauHaTHBINH MeTO1 (GOPMYITHPOBKU U UCCIIEJOBAHUS T€OMETPUUECKIX BOIIPOCOB,
€ro poJib B paMKax COBpEMEHHON MaTeMaTUKH. OCHOBHBIE CUCTEMBI KOOPAMHAT, UCIIOJIb3yEMbIE
Ha MpaKTHUKe: MPSMOYTOJbHas JIeKapTOBa, KOCOYTOJbHAs JIeKapTOBa, HUIMHAPUYEcKas u chepu-
yeckas. [IpeoOpa3zoBaHus KOOPAWHAT U CBOMCTBA CUMMETPHHU.




Tema 2. Matpunsl 2x2 1 3x3 U uX CBsI3b C JMHEHHBIMU MTPpeoOpa3oBaHusIMHU KoopauHar. [le-
TEPMHHAHTBI MaTPUI] IPeoOpa30BaHusl B IBYX U TPEX U3MEPEHUSX, TPaBUIIa BHIYUCICHUS, OCHOB-
HBIE CBOICTBA U FreOMeTpUUECKUi cMbIci. Cliel] MaTpUIbl U €T0 CBOWCTBA.

Tema 3. IlpaBriio yMHOXKEHUSI MaTpHUIl U €r0 reOMETpUYECKasi MOTUBUpPOBKa. Teopema o 1e-
TEpMUHaHTE Mpou3BeeHus Matpull. [lpeacraBiaenne 06 oOpaTHOM MaTpHIle Kak MaTpulle o0paT-
HOTO0 NpeoOpa3zoBaHusl. BeIpokIeHHbIE MAaTPUILIbI, KPUTEPHI CYyIIECTBOBaHUS 0OpAaTHOW MaTpPHIIBI.
Haxoxxnenue oOpaTHON MaTpHIbl B ciaydae MaTpull 2x2 u 3x3.

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

Pasznen 2 BEKTOPBI U OIIEPALIMU HAJI HUMU

Tema 5. Bektopsl Kak HanpaBieHHbIE OTpe3ku. COBOKYITHOCTH BEKTOPOB. JIMHEliHas He3aBU-
CUMOCTb U JINHEWHasi 3aBUCUMOCTbh COBOKYITHOCTH BEKTOPOB. bazucHbIe BEKTOPHI U Pa3JI0KEHUE
3aJaHHOTO BekTopa. KoopauHaTel BekTopa B 6aszuce. [leiicTBUS ¢ BEKTOpaMu B KOOPAWHATHOM
MIpe/ICTaBICHUH.

Tema 6. 13meHeHne KOOpAMHAT BEKTOpa NMpH 3aMeHe Oas3uca M Hauyana koopauHar. [Ipen-
CTaBJICHHE E€BKJIMJIOBBIX IBMXKEHHUH C (PUKCHPOBAHHBIM HAYAJIOM OPTOTOHAIBHBIMU MaTPHUIIAMHU.
[loBOpOT M cIBUT NPSAMOYIOJIBHOW AEKapTOBOM CHUCTEMBI KOOpAMHAT. MaTpulia OBOpPOTa U €€
cBOMcTBAa. HEKOMMYTAaTHBHOCTh TPEXMEPHBIX TOBOPOTOB.

Tema 7. CkanspHOe NPOU3BEIEHUE BEKTOPOB, €r0 JMHEHHOCTh. BEKTOpHOE POU3BENECHUE U
ero cpoictBa. KococummerpuuHocTs. [IpencraBienre BEKTOPHOE MPOU3BENCHUE B OPTOrOHAJIb-
HOM 0azuce MpH MOMOIIY CUMBOJIMYECKOTo omnpenenutens. @opmyra s 1BOMHOTO BEKTOPHOTO
npousBeaeHus “BAC-CAB”. CMmemanHoe Ipou3BeIeHUE U €r0 FTeOMETPUUECKUNA CMBICTT.

Pazzen 3 TEOMETPUS [TPSIMBIX U INIOCKOCTEN

Tema 8. CriocoObl 3a1aHUsI IPSAMO JIMHUU HA IJIOCKOCTU: BEKTOPHOE YpaBHEHHE B MapaMeT-
pHuuecKkoil popme, HOpMaIbHOE BEKTOPHOE ypaBHEHHE, KAHOHUYECKOE ypaBHEHHE U 00Ilee ypaB-
HEHUE B JIeKapTOBOW cucTeMme KoopauHar. Ciyyau mHapauieIbHOCTH U MEPHeHIUKYISIPHOCTH
JBYX NPSMBIX, YTOJI MEKIY ABYMs NMPSAMBIMH. PaccTosiHue OT 3ajaHHON TOYKH A0 3aJlaHHOM Ips-
MOM.

Tema 9. CriocoObI 331aHUS TUNIOCKOCTH B IIPOCTPAHCTBE: BEKTOPHOE YPaBHEHUE B apaMeTpH -
yeckoi (popme, HOpMaIbHOE BEKTOPHOE ypaBHEHHUE M 00lllee YpaBHEHHUE B JIEKApTOBOW CHUCTEME
koopauHart. [lepexosn ot onHol (opmel k aApyroi. IlnockocTs, mpoxoasiuas depe3 TpU JaHHbIE
TOYKH. PaccTossHME OT 3aIaHHOM TOYKH JI0 3aIaHHOM MJIOCKOCTH. YTOJI MEXIY ABYMS MIOCKOCTS -
MHU.

Tema 10. Hanpapisromuii BEKTOp MPsAMOM, NapaMeTPUYECKOE YPaBHEHHE MPSAMOU B IIPO-
cTpaHcTBe. OnucaHue NpsMOi B TEPMHHAX BEKTOPHOIO NpousBeAcHUs. KaHOHMYeCckoe ypaBHE-
Hue npsiMoil B mpoctpaHcTBe. [lepexon ot ogHoro cnoco0a 3aganus k apyromy. [lapannenbHele,
NEPECEKAIOIINECS U CKPELLMBAIOLIUECS MPSMBIE.

Tema 11. Beruucnenue pacCTOSIHUS MEKIY CKpelIMBaroImUMucs npsmeiMu. Iloctpoenue B3a-
MMHOT0 NEPIEHINKYIISAPA U TAKUX NpAMbIX. OpTOroHanbHasi MPOEKIUs NPAMOM Ha INIOCKOCTh B
clly4ae UX NEepeceyeHMs], Pa3ioKeHHE HaMpaBISIOLIEro BEKTOpa Ha JBE B3aUMHO MEPIEHAMKY -
JSIpHBIE KOMITIOHEHTHI. [lapaMeTpuueckoe ypaBHEHHE EPIEHIUKYIISIPA K IUIOCKOCTH.

Tema 12. I1yyok miiockocTe, criocoOsl ero onucanus. [IpsmMas TMHUA Kak TiepecedeHne AByX
IUIOCKOCTEN. BpIuncienne pacCcTossHUs OT 3alaHHOM TOYKH J10 3a/laHHOM NPSAMOM B IPOCTPAHCTBE.
YpaBHeHHe NepHeHIuKYIIsIpa, OMYIIEHHOT0 U3 33JaHHON TOYKU Ha 33/1aHHYI0 IPSIMYIO.

Pasznen 4 KPMBBIE BTOPOT'O ITIOPAJIKA

Tema 13. O01iee ypaBHEHHE KPUBOM BTOPOTO MOPsJIKA HAa TUIOCKOCTH M CTaHIapTHAs €ro 3a-
UCh. BBIPOXKAECHHBIE U HEBBIPOXKJIEHHBIE KPUBBIE BTOPOT0 MOpsiAKa. TpH TUIAa KPUBBIX BTOPOIO
MOPSIIKA: SJUTUIITHYECCKUH, TapabOIUIeCKUN U TUIIEPOOIMIECKHi. Dumrric, mapadoia u Tunepoo-
Ja KaKk KOHUYECKHE CEUCHMS.

Tema 14. OcHOBHBIE TEOMETPUUECKHE CBOMCTBA 3IUIMIICA, MTapaboibl U Tunepoossl. Gokanb-



HBIE€ TOYKH, SKCLIEHTPUCHUTET U AUPEKTPUCHI I 3TUX KPUBBIX. Y pPaBHEHHE HEBBIPOKICHHON KpH-
BOM BTOPOTO MOPSAKA B IMOJISIPHOM CHCTEME KOOPJAMHAT. Y paBHEHHE KacaTeIbHON K KpUBOM B 3a-
IAHHOM TOYKE.

Tema 15. N3menenne ko3(PpUIMEHTOB B 00IEM ypaBHEHUU KPUBOM BTOPOTO MOpsijaka Mpu
npeoOpa3oBaHUM JIEKapTOBOW CHUCTEMBbI KOOpAMHAT. TpU MHBapUaHTa KPUBOW BTOPOTO MOPSIKA.
Hcnonp30BaHne MHBAPUAHTOB ISl IPUBEICHUS YPaBHEHHsI KPUBOM BTOPOTO MOPSAAKA K MPOCTEH -
nieMy BuAy. MIHBapuaHThI Kak MaTpUYHBIE XapaKTEPUCTUKH.

Tema 16. YpaBHeHHE KPUBOI BTOPOro Mopsiika Kak KBaJpaTUuHas (opMa JIBYX MEpEeMeH-
HbIX. [IpuBeneHne ypaBHEHUsI KPUBOM BTOPOTO MOPSAJKAa K KAHOHUYECKOMY BUAY C IIOMOIIBIO Op-
TOTOHAJIbHBIX MTpeoOpa3oBannii. KaHoHMueckas cuctema KOOpAMHAT, Iepexo/] K Hel MyTeM MOBO-
poTa U MOCIEAYIOIIETO CABUIA CUCTEMBI.

4.3.1. IlepeyeHb ceMUHAPCKUX (IPAKTUYECKHUX) 3aHATHI
brok 1. JIunelinas anreOpa

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

JI5T)

1 2 3 4 5 6

1 1 Marpuibl ¥ OIPEACIUTENN 3 Kowmmexr 3aganuii | OITK-1

2 2 . Kommnexr 33ama- | OIIK-1
JluHeitHOe MPOCTPaHCTBO 3 N

HUH

3 3 CucTteMbl IMHEWHBIX YPaBHEHUI 3 Kommnekr 3apanuii | OITK-1

4 4 EBKIMII0BO 1 yHMTapHOE mpo- 3 Kommnexr 3apanmit | OIIK-1
CTPaHCTBO

5 5 JIuHeliHble onepaTophl B KOHEU- Komruiexr sanamuii | OIK-1
HOMEPHOM  JIMHEMHOM  IpO- 4
CTPaHCTBE

6 6 buinHeliHblE W KBaJpaTUYHbIE 4 KommuexT sananuii | OIK-1
¢dopmbl, GYHKIUU OT MaTPHIL

Baok 2. AHanuTH4eckasi reoMeTpust
No Nopazgenau | HaumeHnoBanue ceMuHapoB, mpaktude- | Tpy- OrneHo4YHbBIE ®dopmupye-
/0 | TeMBbl IUCIH- CKUX ¥ J1a00paTopHBIX padoT JI0EM- cpeacTBa MBbIE KOMIIE-
IUIMHBI (MOJLY- KOCTh TEHLIUU
T151) (ua-
ChI)
1 2 3 4 5 6
1. | Pazgen 1, OCHOBHBIE CUCTEMBI KOOPIMHAT Ha 3anaHue Ha OITK-1
Tema 1 IIJIOCKOCTH U B IIPOCTPAHCTBE, JINHEH- 1 CEMHHAape B
HbIE TPeoOpa3zoBaHMs JEKAPTOBBIX BH/JIE 33/1a4
KOOpJIMHAT.
2. | Pazmen 1, Marpuubl 2x2 1 3x3. JleTepMUHAHTHI. 3ajaHue Ha OITK-1
Tema 2 1 ceMMHape B
BH/JIE 331a4l
3. | Pa3nen 2, Ba3ucHbie BEKTOpHI U pa3ioKeHUE BEK- 3aganue Ha OTIK-1
Tema 3 Topa 1o 6a3ucy. BexkTopsl B Koopau- 1 ceMHHape B
HAaTHOM TIPEJICTaBIECHHH. BHJIE 33/1a4H
4. | Pazgen 2, Tema | IloBOpOT NpsIMOYTOJIBHOM IeKapTOBOM 1 | 3amanue Ha OIK-1




4 CHCTEMBI KOOpAMHAT. MaTpuIiia moBo- CEMHHApE B
pOTa U ee CBOWCTBA. BHJIE 33/1a41
5. | Paznmen 2, Tema | CkanspHoe npousBeaeHrEe, BEKTOPHOE 3ajaHue Ha OIIK-1
5 MIPOM3BEICHIE, CMEIIaHHOE TIPOH3Be- 1 CEMHHApE B
JICHHE U UX CBOMCTBA. BHJIC 33J1a4H
6. | Pazmen 3, Tema | IIpsmast muHUS HA MIIOCKOCTH, CIIOCO- 3amaHue Ha OTIK-1
6 OBI 3a1aHms. Beraucienne paccToSHUS 1 ceMHHape B
OT TOYKH JO MPSAMOH. BUJIC 3aJauH
7. | Pazgen 3, Tema | IL1OCKOCTH B TpEXMEPHOM ITPO- 3ananue Ha OIK-1
7 CTPaHCTBE, CIIOCOOBI 3aanus. Beruuc- 1 | cemunape B
JICHUE PACCTOSIHUSA OT TOYKH A0 TUIOC- BHJIE 33/1a4H
KOCTH.
8. | Pazmen 3, Tema | [Ipsimasi B mpoCTpaHCTBE, CIIOCOOHI 3a- 3aganue Ha OIK-1
10 nanus. [lapannenbHble, nepeceKarony- 1 CeMUHape B
€Csl M CKpEIINBAIONIecs MpsIMbIE. BHJIE 33/1a4H
9. | Pazmen 3, Tema | PaccrosiHre MeXIy CKpEITUBAIOITAMU- 3aganne Ha OIK-1
11 Cs IPSIMBIMH U B3aUMHBIN NepreHIN- 1 | cemunape B
Kyssip. OpToroHaNbHAS MIPOEKIUS TPsI- BHJIE 33/1a4H1
MOH Ha IJIOCKOCT.
10. | Paznmen 3, Tema | [IpssmMas TUHUS Kak MepeceUCHUE TBYX 3amanue Ha OITK-1
12 IIJIOCKOCTEU U IIy4OK IIocKocTel. Pac- 1 | ceMuHnape B
CTOSIHHE OT TOYKH JIO TPSIMOM B TIPO- BHJIE 33/1a4H1
CTpPaHCTBE.
11. | Paznen 4, Tema | OOmiee ypaBHEHUE KPUBOH BTOPOTO 3aganue Ha OIK-1
13 MOpsIIKa Ha MIIOCKOCTU. BrIpoxaeHHbIE ceMUHape B
Y HEBBIPOXKICHHBIE KPUBBIE BTOPOTO 1| Buze sanaun
ropsinka. Tpu THITa KPUBBIX BTOPOTO
TOPSIKA.
12. | Paznen 4, Tema | OCHOBHEIE CBOMCTBa AJUTUIICA, TApado- 3amaHue Ha OTIK-1
14 761 ¥ TUIEpO0ITEI. DOKATBLHBIE TOYKH, 1 | cemunape B
AKCIICHTPUCUTET B TUPEKTPHUCHL. Y paB- BHJIE 33/1a4H1
HEHUE KacaTeIbHOM.
13. | Pa3nen 4, Tema | HBapHaHTEI KpUBOU BTOPOTO MOPSIKA 3ananue Ha OTIK-1
15 U UX UCIIOJb30BaHUE JJIsl IPUBEIACHUS ceMHHape B
YpaBHEHUS KPUBOH NPOCTENIIEMY BU- 1| Bune sanaun
ny. 'HBapuaHTHI KaK MaTPUYHbBIC Xa-
PaKTEPUCTHKH.
14. | Paznen 4, Tema | IlpuBenenue ypaBHEHHS] KpUBOU BTO- 3aganne Ha OITK-1
16 pOTO NOpsAJKAa K KAHOHUYECKOMY BUILY 1 CEMUHAape B
C TIOMOIIBIO TOBOPOTA U CABUTA. BHJIC 33]1a4H

4.3.2 [lepeyenb TeM (BOMPOCOB), BLIHOCHMBIX HA CAMOCTONITE/IbHOE H3yYeHHEe CTyAeHTAa-
MM B PAMKAX CaMOCTOATEIbHOI PadoThbI

brok 1. JIuneiinas anrebpa

No Tema Bun camocrostens- | 3amanue Pexomennyemas nutepa- | KonuuectBo
HeJ. HOWM pabOTHI Typa 9acoB
1 Kontponsnoe 3ana- CM. 1. 8. a) ocHOBHas u | 4
M Kommnekr
aTpuubl M ONpe- | ype . 0) IOMONHHUTEIbHAS JIH-
JIEITUTEITN 3alaHui
TepaTypa
2 KonTponsHOe 3ama- Cwum. 1. 8. a) ocHoBHast U | 4
Ty Kommnekr
MHCHHOC PO~ | hue . 0) IOMOJHUTENbHAS JIH-
CTPaHCTBO 3aJlaHuit
Teparypa




3 KonTtponsHoe 3ana- K Cwum. m. 8. a) ocHoBHast u | 4
. OMILJIEKT
Cucremsr JHHCH- | pyre . 0) JOMONHHUTENbHAS ITH-
HBIX YpaBHEHHH 3aaHuH
Teparypa
4 E KontponsHoe 3anma- CwM. 1. 8. a) ocHoBHas U | 4
BKJIUZIOBO U YHHU- Kommnexr
TapHOE npo- | HAE . 0) JONOJHUTENIbHAS JTU-
3aIaHAN
CTPaHCTBO Teparypa
5 Jluneitnele  omepa- | KonrponsHoe 3ana- K Cwum. . 8. a) ocHoBHas u | 4
OMIUIEKT
TOpBL B KOHCHHO- | yye . 0) JIOTONHUTENbHAS JIH-
MEpHOM JIMHEHHOM 3a7aHuH
MIPOCTPAHCTBE Tepatypa
6 Bunmmueitnsre u | KonrponeHoe 3ama- K CwMm. 1. 8. a) ocHoBHast U | 4
OMITJIEKT
KBapaTHIHbIe Gop- | e . 0) IOTONHUTENbHAS JIH-
MBI, (QYHKOHH OT 3aaHAN
MaTpHIl Teparypa
biiok AHanuTH4eCcKas FeOMETPHUs
No Tema Bun camocro- 3ananue Pexomennyemas | KomuuectBo
HeL. ATEIHHON PabOTHI nuTepaTypa 4acoB
1 CucteMbl KOOp- Bueayauropnas, | Haiitu usmenenue nae- Ucrounuku u3 4
JIMHAT, TIPe00- perieHue 3agay KapTOBBIX KOOPAMHAT 3a- | OCHOBHOH M J0-
pa3oBaHusA KOOP- JAaHHBIX TOYEK [P CABHU- | TMOJHUTEIBHON
JIMHAT. Te ¥ IOBOPOTE. JUTEPATyPHI O
2 Marpuupsl u ne- Bueaynutopnas, | JleiicTBus ¢ MaTpuLaMu TEeME IIPAKTHYe- 4
TEpMHUHAHTBHI. pelueHne 3aaa4d 2x2 n 3x3. Berauciaenue CKUX 3aHSITHIH;
JICTEPMHHAHTOB. O6pazoBarens-
3 VYMHOXKeHNne Bueayauropnasi, Haxoxnenue o0paTHOM HBIC PECYPCHI, 4
MaTpul, 06paT- peuieHue 3a1a4 MaTpuLbl AJIs1 HEBBIPO- AOCTYITHBIC T10
Has MaTpHLA. JKJIEHHBIX MaTpuLl 2X2 u JIOTHHY U Tapo-
3x3. JI10, MPEAOCTaB-
4 Cucremsl muHel- | Bueayauropnas, | Ciyuail oqHO3HAuHOM asiembiv Hayd- 4
HBIX yYpaBHEHUN penieHue 3aaaq pa3peunMoCTH, IIpHu- HOIi Oubmore-
C IByMs U TPEMSI menenune Gopmyn Kpa- koit UTI'Y u Cro-
HEU3BECTHBIMH. Mmepa. [Ipeacrasnenue o POHHHE CaAThI
METO/IC UCKITIOUCHHUS
T"aycca.
5 Paznoxenue 3a- Breaynutopnas, | HaliTu KOMIIOHEHTBI 4
JTAHHOTO BEKTOpa petieHue 3agad JTAHHOTO BEKTOpA B 3a-
B Oasuce. TaHHOM Oasuce.
6 Ornucanue noBo- Bueayauropnas, | Ilo 3amaHHO# opToro- 4
POTOB € IIOMO- pelieHue 3agay HaJIBHOW MaTpHIle oIpe-
IIbIO MaTPUII. JINIUTH HAIIPaBJICHNUE OCU
1 YTOJI IOBOPOTA.
7 CaoiicTBa Bek- Breaynutopnas, | Mcnonb3oBaHue BEKTOp- 5
TOPHOTO U CMe- petreHue 3agaq HOTO U CMEIIaHHOTO
LIAHHOTO MPOU3- MPOU3BEACHUS NIPH BbI-
BEJICHUS. YHCIICHUH TUTOIaAeh
Wi 00beMOB Uryp.
8 B3aumnoe pac- Bueayauropnas, | Beluncienue koopauHaT 4
MIOJIOKEHHE TO- pemieHue 3aga4d MIPOEKIINH 3aJaHHOH TOY-
YeK ¥ MpSIMOH Ha KH Ha JaHHYIO MPSMYIO U
TUTOCKOCTH. TOYKH, CHMMETPHYHON
OTHOCHTEJBEHO TIPSIMOM.
9 Pacnonoxenue BueaynuropHas, | Brruncnenue xoopauHat 3
TOYEK U MIOCKO- pelieHue 3agay MIPOEKINH 3aJJaHHOH TOY-
CTH B IIPO- K{ Ha JJaHHYIO IIJI0C-
CTpaHCTBE. KOCTb ¥ TOUKH, CHMMET-

PUYHON OTHOCUTEIIBHO-
TUIOCKOCTH.




10 | CmocoObI 3a1a- Bueayauropnas, | CBsi3b BEKTOPHOTO ypaB- 3
HUS OPSIMOM B peleHue 3anay HEHus NpsAMOH B mapa-
MIPOCTPAHCTBE, METPUIECKOH popMe K
HAaIpaBIISFOIIIHA KaHOHHYECKUMH, BBIYHC-
BEKTOP MPsAMOI JICHUE PACCTOSIHUS MEX-
Jly CKpELUBAIOIUMHUCS
TPSIMBIM.
11 | 3amauum Ha ckpe- Bueayauropnas, | IloctpoeHue ypaBHeHuUs 3
IIMBAOLIHECS perieHue 3agay B3aMMHOT'0 TIEPIICHIUKY-
IpsIMBIE. Jspa IS IBYX CKPEIIN-
BAIOIIMXCSI MPSAMBIX.
12 | Ipsimast TuHUS U Bueaynutopnas, | IloctpoeHue ypaBHEeHUs 3
Iy4YOK IIOCKO- peleHue 3agau HNEepHEHUKYJISPa, OITy-
CcTel. IIEHHOTO U3 JaHHOU TOY-
KH Ha JAHHYIO NPSIMYIO.
KoHTponbHEIe 3a/1aHNs, TONMEHOBaHHbIE B MPEABUTYIIEH Ta0awie
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 Marpulpl. O0parHast marpuna. | 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 BBINNOJHCHUIO JOMAITHET'O 3aAaHuA

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

3aganue JOKHO OBITH BBIIOJHEHO IMOJHOCTEIO.

Pemenus 3a1a4, TOJDKHBI OBITH TIOJIHBIMU U, TP HEOOXOAMMOCTH, JTOJDKHBI COJIepKaTh OMUCAHNE
MPUMEHSIEMOT0 MeTo/Ia U mosicHeHus. O0s3aTeNIbHO YKa3bIBaTh YCIOBUS 3a/1a4 H IMOJIYYCHHBIH 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 3amanuii Mo Kaxaou teme (GopmMupyroTcs mo coopHuky 3amad [IpockypsikoB 1.B.
«COopHuK 33134 1o nuHelHoM anredbpe» u Llyoepommiep O.H. «COoopHUK 3371249 IO aHATUTHYE -
CKOI reoMeTpum»

4.4. MeToauuecKkue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITEJIbLHOM paﬁoTI)I CTYAEHTOB

Opranuzanusi CaMOCTOSTETLHOTO YIITyOJIeHHOTO U3yUYeHHs AUCUUIUIMHBI OCHOBAHA HA BBIMOJIHE-
HUU KOMIUIEKTOB KOHTPOJIBHBIX JOMAIIHUX 3anaHuil (5-7 3amanuil). B mepedeHb KOHTPOJIBHBIX
3a/laHuil BKJIIOYAIOTCA 33Ja4 [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, UCIIONIb3YI0 OCHOBHYIO U JIOTIOJIHUTENIBHYIO TUTEPaTypy, a
3aTeM pelIuT NMpeAsioKeHHbIe 3a1aun. OleHKa caMOCTOATENbHON paboThl CTYAE€HTOB MIPOBOAUTCS
IyTEM BBICTaBJICHHUs OAJJIOB MO 5-TH OaIbHON HAKOMUTENbHOU cucTeMe (0allibl 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. Jluneiinas anrebpa / B. A. Uneun , 3. I'. Tlo3usk. - M. : ®usmarnut, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 x3.)

2. ®aanees, J1. K. Jlekuuu o anredpe: Yue6. mocodue / . K. @annees. - 5-e usz., crep. - CIIO6.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 7x3.)

3. Ipockypsikos, U. B. CoopHuk 3a1a4 mo JuHelHoM anredpe: Yued. nocodue / M. B. ITpockypsi-
KOB. - 11-e u3x., crep. - CII0.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 7x3.)

4. bexnemurues, /I. B. Kypc ananutndeckoil reoMeTpuu U JTUHEHHOHN anreOpbl [DNeKTpOHHBIN

pecypc] / A. B. bexnemumes. - Mocksa : Jlans", 2015. - Pexxum nocryma: DbC "HU3naTenscTBo
"Jlawp". - Heorpanuu. nocrtyi. - ISBN 978-5-8114-1844-2

JAOMOJIHUTEIbHAS JJUTepaTypa
1. Kypom, A. I'. Kypc Boictieii anreopsr: yueb. s ctyn. By3os / A. I'. Kypomr. - 17-e uzn., crep.
- CII6. : JIanb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 5k3.)
2. Tenpdang, M. M. Jlekiuu 1o TUHEHHON anreOpe [DIEKTPOHHBIN pecypc]: HaydHOe H31aHue /
N. M. T'enndanm. - 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. bexsnemumes, /JI. B. Kypc ananutuueckoii 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 aHaTUTHYECKOH TeoOMeTpUH U JTMHEHHOH anreOphl: yueonuk / I1. C.
Anekcanapos. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum gocryna: O9bC "UsnarenscrBo "Jlanp". -
Heorpanuu. goctyn. - ISBN 978-5-8114-0908-2
6. COOpHUK 33124 110 aHATUTHYECKOM TeOMETPHUH U TIMHEWHOM anredpe [DIeKTpoHHbIN 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 o aHamutuaeckoit reometpun / O. H. Llyoepou-
nep. - Mocksa : Jlanb, 2009. - 336 c. - Pexxum gocryna: 3bC "UsparensctBo "Jlanp". - Heorpa-
Hu4. goctym. - ISBN 978-5-8114-0475-9
8. COopHUK 3a/1a4 M0 aHATTUTUYECKON T€OMETPHUU U JIMHEIHOM anredpe [DneKTpoHHBI 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 OMONIMOTEKa, coaeprKarias
onu(ppoBaHHBIE KHUTH, TIEPHOAMYCCKIE M3IaHUS U OT/ACIBHBIC CTAThU MO BCEM OTPACIISIM
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):

YyeOHast ayAUTOpUs Ul IPOBEJCHUS JIEKIIMOHHBIX ¥ MPAaKTUYECKUX 3aHATHH. /L1 nmpoBene-
HUS 3aHATUN JEKIMOHHOTO THIMA B Ka4€CTBE JEMOHCTPAILMOHHOTO 00OPY/I0OBaHUS HCIOIb3yeTCs
MmenoBast Jocka. HarmsagHocTs obecrieunBaeTcst myTeM U300pakeHHst CXeM, uarpamMmm u ¢popmys ¢
MOMOIIIbI0 Mena. Vcmonp30BaHue TII00ATBHON KOMIBIOTEPHON CETH TO3BOJISIET 00€CTICUUTh J10-
CTynHOCTh IHTEpHET-pecypcoB U peain30BaTh CaMOCTOSTEIbHYIO paboTy cTyJeHToB. Ha nekuu-
X MOTYT MCIIOJIb30BaThCsl MYJIbTUMENIHBIE CPEACTBA: MTPOEKTOP, IEPEHOCHON 3KpaH, HOYTOYK.
Ha dakynbprere nMeeTcss KOMIbIOTEPU3UPOBAHHAS ayAUTOPUS, ITpeIHa3HAuUCHHAs Il CaMOCTOSI -
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 3aHITHUS, HAITPABICHHBIE HA aKTUBU3AIMIO TTO3HABATEILHOU AEATEIBHO-
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;
® TEKYUIUMHA KOHTPOJb 32 JICITEIbHOCTHIO CTYJICHTOB OCYIIECTBIISIETCS HA JIEKIIMOHHBIX U
[IPAKTUYECKUX 3aHATUAX B XOAE CAMOCTOATEIBHOIO PEIIECHUA 3a7ay, B TOM YHUCIE Yy
JIOCKU.
VIII. OueHouyHble MATEPUAJIBI ISl TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAMHU

@oHJ OLICHOYHBIX CPEACTB IIPEACTABIICH B IPUIOKEHUH.

[Tpumeuanue: CTyJEHT yCIEIIHO MpoIIea 00y4eHHe B CeMeCTpe U TOTOB K CAaye 3a4eTa, eCliu
OH 3HAeT U MOHUMAaeT (POPMYIMPOBKHU OCHOBHBIX ITOHATHI U ONIPEEICHU, 3HaeT (POPMYIUPOBKU
TEOPEM, YMEET IPUMEHSATH IMOHATHS U TEOPEMBI JUIS PEIICHMS 3a/1a4 U YIIPaKHEHUH, 3HAET METO-
Jbl PELICHUS U YCIEIIHO PelIacT 3a1ayi U yIPaKHEHHs, MOKET IIPUBECTH IIPUMEPBI, XapaKTEPH -
3yIOIIME OCHOBHBIC MOHATHUS alreOpbl (JIMHEHHOE MPOCTPAHCTBO, Oa3uc, CKAISPHOE MPOU3BE/E-

HUE ...)



8.1. O11eHOUYHBIE CPECTBA ISl BXOJHOTO KOHTPOJIS.

OreHOYHBIE CpEICTBA U1 BXOJHOTO KOHTPOIIS HE MCTOJIB3YIOTCS, TaK KaK JUCIHMILTAHA CO-
JEp’KUT B OCHOBHOM HOBbIE 3HaHMs. lcrmonbp3yemble ke B AUCHMILTUHE 3HAHUA M MPOCTEHIne
METO/IbI BEIYUCIICHUI OCBOCHBI CTY/ICHTAMHU B paMKax aHaJIUTHYECKON reoMeTpHH, KOTopas h3y-
YaeTcs B IEPBOM CEMECTPE HETOCPEICTBEHHO Mepe]] M3yUeHHeM JaHHON AucuUITuHbL. [ToaToMy
HE palMOHAILHO M HET HEOOXOJUMOCTH, BBIICIATH ydeOHOEe BpeMs Ha MPOBEICHHE BXOIHOTO
KOHTPOJIS.

8.2. OLleHOYHbIE CPEJCTBA TEKYIIETO KOHTPOJIS

OlLleHOYHBIEC CPEICTBA TEKYIIEr0 KOHTPOJIS COCTOAT M3 KOHTPOJBHBIX NMMMCbMEHHBIX 3aJaHUM,
COCTaBJICHHBIX U3 PEKOMEHIOBAaHHBIX HA0OPOB 3a/1a4 U yIPaKHCHUM.

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

8.2. OuieHOYHBIE CPENICTBA TEKYILErO KOHTPOJIA.

1| Hpoexuus touxu P(1;5;2) ma nnockocts !/ | umeeT koopauHATEHI 1)
2) P'(1;4;2)
3) P'(2;51)

2 | Ipoexmms toukn P(1;3;—4) na maockocts 3x+y —22z =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) na mnockocts 2X — ¥ +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 koopamna- | 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+7_z=2 1) 114
35 2 2) 124
3) 144

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

7 - 1
Paccrosinue ot touku P(1,-2;2) no npamoit x-3 _Y_Z ) 14
bor=2 2) 16

3) 18

8 x+7 y z-2 1) 94

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

32 2) 114
3) 134

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

-1 2 3 2) 42
3) 44

10 +6 +1 -1
Paccrosaue ot Toukn P(0;3;—1) no npsmoit I 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 hon
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 npsmoii x+2 = y+l = z-1 paBHO 419
3 2 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 Paccrosinue ot touku P(4;—1;3) no npamoit x_r+ 7 _iC 2 paBHO 68
3 5 2) 78
3) 88
16 | [Inowaas TpeyroibHUKA, HOCTPOCHHOIO Ha IBYX BEKTOPAX, COCTABISET OT MO- 1) 1/6
JTyJISE X BEKTOPHOTO MTPOU3BEICHUS HOITIO 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 OJJHOPOJIHBIX YpaBHEHUH UMeeT HeTpUBHANIbHOE petienue, | 1) >0
€CIIM IeTePMHUHAHT MaTpHLbl KO3 dumueHTon 2)=0
3)<0
19 | O6BeM pU3MBL, TOCTPOCHHON Ha TPEX BEKTOPaX, COCTABISET OT X cMelmanHo- | 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, OTIEPAIUs CIOXKEHUS BEKTOPOB YIOBIETBO- 2) (a), (b)
paer 3) (a), (b), (¢)
21 | KonuuecTBO HHBapUAHTOB KPUBOUM BTOPOTO MOPSAKA PaBHO 1
2)2
3)3
22 | CkansipHO€ NIPOU3BEJICHUE IBYX 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 | BexkTopHO€ MPOU3BEACHNE ABYX KOJUIMHEAPHBIX BEKTOPOB PABHO 1) HyTB-BEKTOPY
2) opty
3) eTMHUYHOMY BEK-
Topy
25 | JleTepMHUHAHT OPTOTOHAJILHONW MaTPHUIBl MOKET MPUHUMAThH 3HAUECHUS 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) VYka3arp He MeHee 2-X 0a3UCHBIX MUHOPOB MaTPHUIIBI A
3) Pemuth cucTeMy OMHOPOAHBIX YpaBHEHU AX=()

II. 3agana cuctema 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) HaiiTn nuHEITHO-HE3aBUCUMBIC BEKTOPHI.
2) OcranbHble BEKTOPBI BBIPA3UTh YEPE3 HalICHHbIC JIMHEHHO-HE3aBUCUMBIE BEKTOPBI.

III. JIokazaTh TMHEWHYIO 3aBHCUMOCTH CHCTEMbI BEKTOPOB a, B, C, d e
a=(2,1,11,2)

B=(1,0,4,-1)
c=(11,4,56,5)
d=(2,-1,5,6)

Beigenuts U3 Hee JTMHEMHO-HE3aBUCUMYIO MOJICHCTEMY M BBIPA3UTh OCTAJIbHBIE BEKTOPHI B
BUJIE JIMHEHHBIX KOMOMHAIIMN 3TOU JUHEHHO-HE3aBUCUMON ITO0CUCTEMBI

-1
IV. Haiitn maTpuny B 0o0paTHYI0 K MaTpHIIe

8.3. OueHoYHbIE CPEACTBA I MPOMEKYTOYHOM aTTECTallH.
dopma TpoBEJACHUS MPOMEKYTOUHON aTTECTAIIUU — DK3aMEH.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY

1. Omepauuu HaJ MaTpULIAMH, JETEPMUHAHT MAaTPHULIBI U €T0 CBOMCTBA, MUHOP 0€3 YepTHI U ¢
4yepToH, anredpandeckoe AomoiaHeHus, ¢popmyna Jlammaca, obpaTtHas MaTpuiia, MaTpyud-
HbI€ YPaBHEHHUs, JUHEWHAss KOMOMHAIUS CTPOK MaTpHIIbI, JINHEHHAs 3aBUCUMOCTb CTPOK
MaTpUIIbI, paHT MaTPHUILIbI, 0A3UCHBII MUHODP.

2. Panr npousBeneHNs MaTpPHIL.

3. JlunHeitHOe TPOCTPAHCTBO (MIPUMEPHI), JTUHEHHAsS 3aBUCUMOCTh BEKTOPOB, Oa3uc (mpume-
pBI), KOOPJIMHATHI BEKTOPA, Pa3MEPHOCTh MPOCTPAHCTBA, H30MOP(HU3M, MPeoOpa3oBaHKE
KOOpAMHAT BEKTOpa, MOJAMPOCTPAHCTBO M JIMHEHHas 000Jouyka, HpsMas CymMma Ipo-
CTpPaHCTB.

4. Cuctembl TUHEHWHBIX YpaBHEHUH, Kiaccu(uKaiys JUHEHHBIX ypaBHEeHUH, dhopmyrna Kpa-
Mepa, QyHIaMEHTallbHAs CHCTeMa pEeIIeHHH, oO0lee pemieHue OIHOPOTHOW CHCTEMBI
ypaBHEHUH, CBOMCTBO PEIICHUH HEOJHOPOIHOW CUCTEMBI YpaBHEHHUM, MeTo ['aycca.



CkansipHoe MpoU3BeACHUE, EBKIIUI0BO MIPOCTPAHCTBO (IIPUMEPHI).

Meron oproronanuszanuu I'pamma-IlImunara.

XapakTepuCTUYECKOE YPAaBHEHUE.

Merton Jlarpanxa 1 METOJ] OPTOTOHAILHOTO IPe0Opa30BaHusl MPUBEACHUS KBaIpATUYHON

(GopMBI K HOpMAJIbHOMY ¥ KAHOHHUYECKOMY BHJIAM.

9. Hnrepnomupyrommii nonuHoM Jlarpanxka-CunbBecTpa.

10. Meton HaxoXJIeHHUs (GYHKIMU OT MAaTPULIBl Yepe3 MUHUMAIIBHBINA ITOJIMHOM B ClTydyae pas-
JIMYHBIX U COBIAJAIONINX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHUSI.

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 Oa3uca

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(352); 2r—y—z+11=0, 2, 222l 270 » 0 o 49-0,

30 -2 1
x+4 y—-4 z+1 x+1 y-2 =z 5 5
3). = = ; = =—.4). -6 —4/10x — =0.
) > = ) 1 3 " s ). 9x xy+ vy —+10x-3410y =0
x y+7 z-=2
5). —=—="—"—7 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 NPSIMON Ha IIOCKOCTh; 3) HAWTH
PacCTOsSIHUE MEXY CKpEIIMBAIOIIMMHUCA NMPSMBIMU U YPaBHEHUS B3aUMHOI'O NEPIEHIUKYIpa; 4)
IPUBECTH YpaBHEHHE KPUBOIl BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BUY U MOCTPOUTH KAHOHUYE -
CKYIO CUCTEMY KOOPAHMHAT; 5) HalTU pacCTOSHUE OT TOUKH JI0 MPSIMOM U KOOPJMHATHI MPOCKIIUU
TOUYKH Ha IPSIMYIO.



IIpumep BonpocoB ais codeceTI0BaAHUS

OOBSICHUTh TEOMETPUUECKUA CMBICH JIeTepMHUHAHTAa MAaTpPULbl HEBBIPOKICHHOTO JMHEHHOIO
peoOpa3oBaHUs KOOPIUHAT.

[lepeuncnuth OCHOBHBIE CBOWCTBA JETEPMUHAHTOB 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 pa3pelIMMOCTbIO0 KBaJPAaTHON CUCTEMBI JIMHEHHBIX ypaB-
HEHUIl U XapaKTepoM JIMHEHHOro IMpeoOpa3oBaHMsS KOOpPJMHAT, 33JaHHOI'O COOTBETCTBYIOILEH
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 HAXOX/IEHUS KOOPIMHAT NMPOEKLUHU 3aJaHHOM
TOYKH Ha 33JJaHHYIO IIJIOCKOCTb.

[lepeuncautb criocoObl 3aJaHNs IPSIMOM B IPOCTPAHCTBE U MOSICHUTH CBSI3b MEXKIY HUMHU.
[IpennoxxuTe He MeHee NBYX Pa3IMUYHBIX CIIOCOOOB HAXOXIEHHUS ypaBHEHHH OpPTOrOHaJIbHON
IIPOEKLIUU IPSIMOH, MEPECEKAOLIEHN 3aJaHHYIO0 IUIOCKOCTb M0 YIJIOM, OTJIMYHBIM OT IIPSIMOTO.
VYkazaTb OCHOBHBIE CBOMCTBA (DOKAJIBHBIX TOUEK M AUPEKTPUC HEBBIPOKACHHOW KPUBOH BTOPOTO
HOpsIIKA.

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

Jl1g KpuBOM BTOPOTO MOPsIIKA NOSCHATH COACPKAHUE MOHATUS KAHOHUYECKOW CUCTEMBI KOOPAH -
HAT U METOJIUKY €€ IIOCTPOCHHUS.

Ilpumep mecmoesvix 3a0anuii 014 NPOBEPKU CHOPMUPOBAHHOCMU KOMNEMEHUUI, YKA3AHHDBIX Gbllie

n3:

Ha €CIIn

Bompocst OTBeTHI
1 Cucrema HEOJHOPOAHBIX TMHEHHBIX | A) paHr OCHOBHOW MaTpHIIBI HAa €IMHHUILY MEHBIIIEC PaHTa PACIINPEHHON
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 SIBIISTIOTCS pa3IniHbIC
BEIIIECTBEHHbIE YKCIIa

B) xopHSIMH XapaKTepHUCTUYECKOTO YPaBHEHHS ABJISIOTCS pa3InYHbIC
panMoHaJIbHEBIE YHCTIA.

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

3 Ecnu cuctemMa BEKTOPOB SBISIETCS
JIMHEHHO 3aBHCUMOM, TO

A) ovH U3 BEKTOPOB CHCTEMBI OyIeT THHEHHOW KOMOWHAIIHEH OCTalIb-
HBIX BEKTOPOB CUCTEMBI

b) HyneBas tuHeliHas KoMOWHaNUs OYAET TPUBUABLHOM

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

4 OgHOpoAHAs CHCTEMa JTHHEHHBIX
anreOpanyeckux ypaBHEHHUN UMeeT
HEHYJICBOE PEIICHUE ECITU

A) onpenenuTens OCHOBHON MAaTPHIIBI PAaBEH HYIIO

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

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




Pa3zpaborunk:

Ve
/ / JOIIEHT Kadeapsl TEOpEeTHIECKON hU3UKHI B.A. Kapnakos

ITporpamMMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHussMu OI'OC BO no HanpaBieHHIo 1oJ1-
roroBku 11.03.04 DnexTpoHUKa ¥ HAHORJIEKTPOHMKA.
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