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I. Henu n 3apa4m AUCUUIJIMHBI (MOIYJIs1)

eau - u3ydeHrue OCHOBHBIX MaTEeMATHUYECKUX MOHSATUN W TPECTABICHUN JTMHEHHON anre0-

PBl M QaHAJIMTHYECKOW T€OMETPHH, HA OCHOBE KOTOPBIX CO3/AIOTCS MaTeMaTU4YecKue Moaenu (u-

3MYECKHX SIBJICHUN M 3aKOHOB B JIMHEWMHOM MNPUOIMKEHUH, U3YyYEHHE DPA3JIUYHBIX YHCIOBBIX

MHOXECTB U CTPYKTYp, IIOCTPOCHHBIX HA YMCJIOBBIX MHOYKECTBAX, JIMHEUHBIE U €BKIIMUOBBIE IIPO-

CTPaHCTBA, JIMHEHHbIC U NOJWINHEHHbIE PYHKINU U (PYHKIMOHAJIBI, IpeoOpa3oBaHus, JIUHEHHbIE

OIEepaToOpPbl, CUCTEMBI JINHEWHBIX YPABHEHUU U METObI UX PELICHHUS.

3HaHUs, TOJyYCHHbIE TIPH M3y4YeHUU «JIMHEWHOW anreOphl W aHATMTHYECKOW T€OMETPUMY

(GOpMHUPYIOT MaTEMAaTUYECKYIO0 KYJIbTYpY, COCTaBISIIOT OCHOBY €CTECTBEHHOHAYYHOTO IOJIX0Ja

UCCIIEIOBAaHMsI IPUPOJHBIX SBJICHUHN. VI3ydeHHne OCHOBHBIX pa3/iesioB JIMHEHHOHN anredpsl U reo-

METPUH, HEOOXOIUMBIX JJIsl TOHUMAHHS APYIHX TUCHUIUIMH MAaTEMAaTUKH, a TAKKe AUCLUUIUINH

KJIaCCUYEeCKOM M KBaHTOBOM (m3uku. KoopanHaTHbll mMeTon (OpMyIUpOBKH U HCCIIEIOBAHUS

T€OMETPUYECKUX BOIPOCOB OTHOCHUTCS K YMCIIY BaKHEHIIMX KOHILECIIUN COBPEMEHHOM MaremMa-

TUKU. Ero BO3MOXHOCTH U cepa MpUMEHEHHs BBIXOAAT AAJEKO 32 PaMKU TeX MPOCTEHIINX pe-

3yJbTaTOB, KOTOPbIE HBIHE IIPUHATO OTHOCUTH K aHAIUTHYECKOW reomeTpun. CTaHIapTHBIN KypC

aHAJIMTUYECKONH TeOMETpUM HeoOxoauMm uis (opMUpoBaHMs oOIIeH (U3MKO-MaTeMaTHYeCKON

KYJIbTYpBbI, TaK KaK IT03BOJISIET HA YK€ 3HAKOMBIX CTYJIEHTY IPOCTBIX IIPUMEpPax OCO3HATh TO, KaK

areOpandyeckre M aHAIMTUYECKUE METOJbl MCIOJIb3YIOTCS Ul MOCTAHOBKU U PELIEHHs] YHCTO

reoMeTpuyecKux 3axad. Kpome Toro, npu U3yd4eHHH aHAIUTUYECKOW N€OMETPUH yJalIUNICS IIPH-
oOpeTraeT HayallbHbIE HABBIKK B IIPOBEJCHUU PAcUETOB alredpanyeckoro Xapakrepa ¢ BEeKTOPHbI-

MU U MaTPpUYHBIMU OOBEKTaMH, YUUTCS CONOCTABIIATH UM HArjsHOE T€OMETPUUYECKOE HUCTOJIKO-

BaHUE. DJIEMEHTapHbIE BOIPOCHl '€OMETPUUECKOTO COJEP)KAHUS IOBCEMECTHO BO3HHUKAKOT Ha

Pa3JIMYHBIX 3Tanax MOCTAHOBKU M PEIICHMS KOHKPETHBIX 3a7a4 TEOPETUYECKOM MEXAHMKH, DIICK-

TPOAMHAMUKH, ONTUKH, KBAHTOBOM MEXaHUKU M CTATUCTUYECKOMN (PU3MKH.

[Ipy n3y4eHNn TUCUMILUIMHBI PEMIAIOTCS CIEIYIOIIUE 3a1a4u:

® U3yuyeHHE OCHOBHBIX MOHATHUIH JIMHEHHOH anreGpbl, METOJOB U IPUEMOB MaTEMaTHUECKUX J10-
Ka3aTeJIbCTB TEOPEM U YTBEPKIACHUN

® OBJIAJICHUE INPAKTMYECKUMU HABBIKAMM W IIPUEMAMHU BBIYMCIICHUHN ONPEIEIUTENIEH MaTpHIL,
onepauui HaJl MaTpULAMH, PEILEHHUs] CUCTEM JIMHEHHBIX aareOpandyeckux ypaBHEHHUH, 3aKo-
HOB Ipeo0pa3oBaHUN BEKTOPOB W MATPHI], PEUICHHUS] XApaKTEPUCTUUYECKOTO YypaBHEHUS,
HaXO0XKJICHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUI, onepanuil Hajx KBajpaTu-
HbIMH (pOpMaMH, BBIYUCICHUS QYHKIMHA OT MAaTPHIL U T.A.

e (opMHUpOBaHME y CTYJIEHTOB YMEHUH U HABBIKOB CAMOCTOSTEIILHOTO MPHOOPETEHUS U IpUMe-
HEHUS 3HaHUH MPU UCCIIEJOBAHUM U IOCTPOCHNUN MaTEMATUYECKUX MOJEIIEH;

® OBJAJICHUE 3HAHUSAMU 10 IPUMEHEHHIO anreOpsl B pa3IUYHbIX pa3zaenax (U3MKHU MIPU onuca-
HUU QU3NYECKUX SBIICHUMH;

® IIPOJIEMOHCTPUPOBATH UCIOJIb30BaHUE BEKTOPHBIX U MAaTPUUYHBIX pacueTOB Ha IPUMEpPE pac-
CMOTPEHHSI XOPOLIO U3BECTHBIX BOIIPOCOB DJIEMEHTAPHOU T€OMETPUU B paMKaxX KOOPAMHATHO-
ro METo/a ONHUCAHMS;

® COOOUINTH HEOOXOIUMYIO COBOKYITHOCTh F€OMETPUYECKUX (PAKTOB U PE3yNIbTATOB, HCIIOJb3Y-
eMbIX B JajbHEeHIeM Npu U3yd4eHUHU (PYHJAMEHTAIbHBIX U MPHUKJIAIHBIX AUCHUIUIUH (PU3HUKO-
MaTEeMaTHYeCKOro LHKJIA, HEOOXOJUMBIX OYyIylIeMy BBITYCKHUKY B €ro MOBCEJHEBHOU ned-
TEJIbHOCTH;

® T[OSICHUTh '€OMETPUUECKOE MIPOUCXOXKICHNE U COIEPKAHHE Psila OCHOBHBIX (PM3MUECKUX Be-
JINYUH, OTHOCAIIUXCS MPEUMYIIECTBEHHO K MEXaHUKE MAaTEepPHUAIIbHON TOYKH U CUCTEMBI Ma-
TEPUATIBHBIX TOYEK.

e (opmupoBaTh TBEp/bIC HABBIKM B MOCTAHOBKE 3a/1ay U B UX PEIIEHUU KOOPAMHATHBIM METO-
JIOM B cy4asix, KOTJla FeOMETpHUecKre OOBEKThl ONMUCHIBAIOTCS CUCTEMaMU JIMHEHHBIX ypaB-
HEHUI U HEPaBEHCTB;

e  OBJIAJIEHUE NPUEMAMH U CIIOCOOAMM HCCIEI0OBAaHUS JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEH-
HBIX YpaBHEHUH C JBYMsI U TPEMsI IEPEMEHHBIMU C UCIIOJIb30BAHMEM BEKTOPHOI'O M MaTpUy-



HOT'O UCUHCIJICHHUA.
I1. Mecto nucuumimubl B crpykrype OITIOIT

JIuneiinast anreOpa U aHATUTHYECKAsi TEOMETPUS OTHOCUTCA K JAUCHHUILIUHAM 00s3aTeIbHOM
YacTH OCHOBHOM Ipo¢eccHOHaNbHONW 00pa30oBaTeIbHOM MPOrpaMMbl U SIBIIETCS 00s3aTeabHOMN
st ocBoeHus1. OCHOBHBIE TPeOOBAaHUS K BXOAHBIM 3HAHUSM CBSI3aHBI CO 3HAHUSIMH M HaBBIKAMH,
BJIICHUEM BBIYHCIUTEIBHBIMU METOAAMH U IPUEMAMHU PEIICHUS CTaHAAPTHBIX 3a1a4 M3ydaemas
JTMCLUUIUIAHA SIBIISICTCST 0a30BOM JUISI M3YyYEHHs TaKUX JUCHUIUIMH Kak «uddepenunansupie u
UHTETpajbHble YpaBHEHUS», «Teopus QyHKIUN KOMIIJIEKCHOIO IEpeMEeHHOro», «Metoapl mare-
MaTHYECKOU (PU3UKU», @ TAKXKE PAAa AUCHHUILIMH TEOPETHUYECKON (HU3MKU: «DIEKTPOIUHAMUKA,
«KBaHTOBast MEXaHUKaAY.

1. TpeGoBanus Kk pe3yJbTaTaM OCBOCHUS IMCHUILINHBI (MOLYJIs1)

Ilepeyens MuIaHNPYeMBbIX pPe3yJIbTATOB 00y4eHH s MO JUCIHUILINHE , COOTHECEHHBIX C HH/IHM-
KATOPaMHU JOCTHKEHUS] KOMIIEeTeH I

Komnerennus OIIK-1: CiocobeH nmpuMeHATh 0a30BbIe 3HAHUS B 00J1aCTH (DUBHKHU M PATHO-
(GU3HUKH U UCIIOJIB30BaTh UX B MPO(ECCHOHATLHOU AEITETbHOCTH, B TOM UYHC-
1e B cpepe menarorn4eckoi JesiTebHOCTH

NuaukaTopsl OIIK 1.1 IIpumensier 6a3oBbie 3HaHUS B 00aCTH (PU3UKH U paanodu-

SUKHU JIS1 pCHICHUA HAYYHO- UCCIICAOBATCIIBCKUX 3a1a1
KOMIICTCHLIN

OIIK 1.2  IIpumensier 6a30Bble 3HaHUS B 00J1aCTH (DU3UKH U paanodu-
3UKH JUTS PELIeHUs MPUKIAHbIX 3a/1a4 TpodeccCoHanbHON
JeSITeTbHOCTH

OIIK 1.3 IIpexacraBisieT ciaymareasM B TOCTYITHOU JJIs1 BOCIIPHUSTHS
¢dopme 3HaHUS B 0051aCTH QUBUKU U pAAUOPHU3UKH, B TOM
YKCJIC MPU BBITIOJIHEHUH 33124 B c(pepe Mmeaarorndeckon aes-
TEJIHHOCTHU

IV. Coaepikanue u CTPYKTYpa AMCHUIITHHBI

O0BeM DUCHUIUIMHLI COCTABIIAET 5 3a4eTHRIX equHul, 180 yacoB, B ToM uuciie 83 yaca KOH-
TaKTHOU PabOTHI.

3aHATHS TPOBOJISATCS B OYHOM opMe OOYUEHHUs ¢ MPUMEHEHHEM JTMCTAHIIMOHHOTO KOHTPOJIS
camocTosITeNbHONU paboThl cTyneHToB yepe3 DUOC dakynbrera. DNeKTpOHHOW M JAUCTAHLIMOH-
HOM GopM 00ydeHHs HE ITpelycMaTpUBaeTCsl.

Ha npaxkTrueckyto moJroToBky oTBoauTcs 34 yaca.

dopMa MPOMEKYTOUHON aTTECTALUN: 3a4€T C OLEHKOM.

4.1. Conep:kaHue AUCHMILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BH/0B
Y4eOHBIX 3aHATHH M 0TBEJEHHOI0 HA HUX KOJINYeCTBAa aKaJeMUYeCKHX YacoB

Ne | Pazmen = Ce | Bc U3 Hux Bunsr yueOHOH paboTHI, DopMsI Te-
n/m | guenu- | Me er | TpaKkTHUYe-  BKIJIIOYAs CAMOCTOSITEIBbHYIO paboTy oOydarommxcs , = KyIIero KOH-
UIH- cT 0 | CKas IoAro- MIPAaKTHYECKYIO MTOJrOTOBKY M TPYJOEMKOCTh TpOJIst ycIie-
HBI/TEMBI D ya | TOBKa 00y- (B gacax) BAaEMOCTH;
CO | Yaromuxcs ®dopma npo-
B KonrakTnas pabora npenogasatens ¢ | CamocTos- p po”
B MEXYTOUYHOU
00y4JaromumMucs TeJIbHas
aTTeCTalluu
pabora
Jlexuuu CemuHap- Koncynbra- (no cemecm-
CKHe 07071 pam)
/TIpaKTHYECKH

e
/mabopaTtopH
bIC
3aHATHUA




1 Brmoxkum 1 1 [180 34 34 34 1 97 [IpakTuue-
u?2 CcKoe  3aja-
HHE;
DK3aMeH
Uroro: 180 34 34 34 1 97

4.2 Il.1aH BHeayIMTOPHOM CAMOCTOSITEJILHOMH Pa00Thl 00YYAIOIIMXCS MO AUCHUIIINHE

Cemectp HasBanune pa3- | CamocrosiTenbHas pabora o0ydaronmxcs OrneHouHoe YueoHo-
ena, TeMbl CPENCTBO MeToauye-
Alena, Bupn camocros- Cpoku BbINOJ- | TpynoeMKcTh pe a
. ckoe  obec-
TEJILHOW pabo- | HeHUs (uac.)
IeYeHUe ca-
THI
MOCTOSITENb-
HOM pabOTHI
1 Bbroxu 1 n2 Jomainee Ilocne npoin- 97 Jemonctpanus OcHOBHas H
3ajanue B Buge |ACHHBIX TEM TOTOBBIX D€ nonomnuwmt.
HIeHui
3aja4 ¥ BOIPO- auTeparypa.
COB Ob6pasoBa-

TEJIbHbIC
pecypcsl, 10-

CTYIIHBIC TII0

JIOTHHY u
napomo  Hb
ury.

4.3. Conepxanue y4eOHOro MaTepHuaJa

Baok 1. JIuueiinas ajareopa

Tema 1. MaTpuiibl ¥ onpeenuTenu

1. Beeaenue. JluneiiHocTs B ¢u3nke U MaremMaruke. MaTpuiipl, onepanuy Haja MaTpullamH,
cBoiicTBa onepauuii. TpancionupoBanue. Jluneitnoe npeodpa3zoBanue. biounble MaTpulLlbl, Mps-
Masi CyMMa MaTpull, anredpandyeckue cBoilcTBa mpsimoil cymMMbl. KoMMyTaTtop m aHTMKOMMYyTa-
top. Cnex MaTpuibl. ['pynna noJcTaHOBOK U CUMMETpHYECKasl Fpymna.

2. OnpenenuTens MaTpULbI (Ba onpeaeneHus). MuHOp U anredpandeckoe fonosiHeHue. J(a
tuna MuHOpoB. Teopema Ne 1 Jlammaca. OcHOBHBIE CBOMCTBa omnpeaenuteneid. Onpenenurenb
npousseneaus Matpuil det(AB) = det(A) det(B), Teopema Ne2. O6patHas matpuia, Teopema Ne
3. MaTpuyHble ypaBHEHHUSI.

3. JluHeitHast 3aBUCUMOCTb CTPOK U CTOJNOIOB MaTpullsl, Teopema Ne 4. Panr u Ga3zucHbIi
MUHOp MaTpHlIbl. JJeMEHTapHbIe TPE0Opa30BaHusl CTPOK MATPHUIIbl. METObI BEIYUCICHHS paHra:
METOJ JIEMEHTAPHBIX MPeoOpa3oBaHUil U METOJ OKalMIIoIMX MUHOPoB. Teopema Ne 5 o Oa-
3ucHOM MuHOpe. Panr npoussenenus matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneitHOE NPOCTPAaHCTBO

4. JluHeliHOEe MPOCTPAHCTBO, BEIIECTBEHHOE M KOMIUIEKCHOE. OCHOBHBIE MPUMEPHI JIMHEN-
HBIX IpocTpaHcTB. JIMHelHas KoMOMHaLMs U JMHEWHas 3aBUCUMOCTh BEKTOpPOB, Teopema Ne 7.
PasmepHocts npoctpancTBa. basuc u koopaunatsl. [Ipumepsr 6a3ucoB. EnnHCTBEHHOCTH pas3io-
KEHHs BEKTopa 1o 0a3ucy, Teopema Ne 8.

5. TloampocTpaHCTBO U JHMHEHHas 000JI0YKa CHCTEMbl BEKTOPOB, Pa3MEPHOCTh JIMHEHHOU
o6omouku. IIpssmMas cyMMa TMHEHHBIX POCTPaHCTB, TeopeMa Ne 9. O0beIMHEHHE U TTepecedeHne
JUHENHBIX MpocTpaHcTB, Teopema Ne 10 o pazmepHOCTH 0O0beauHEeHHs mpocTpaHcTB. M30Mop-
¢u3M JIMHEHHBIX pocTpaHCTB, Teopema Ne 11. [IpeoOpazoBaHre KOOpAMHAT BEKTOpaA MPH MPeoo-
pazoBanum Oasuca.

Tema 3. Cuctembl IMHEWHBIX YPAaBHEHUN
6. Cucrtemsl quHeiHbIX ypaBHeHHH (CJIY). CniocoOs! 3amucu u nx kinaccudukamus. Cos-




MectHOcTh CJIVY, Teopema Ne 12 Kponekepa- Kanemnu. KpamepoBckue cuctemMbl TMHEMHBIX HE-
onHopoaHbix ypaBHeHuil. @opmyna Kpamepa. Meron K.['aycca pemieHus cuCTEMbl JTUHEHHBIX
ypaBHeHuil. Pemenue ognoponnoit CJIY, TpuBnanbHOE M HETPUBUAIBHOE pelIeHUs, Teopema Ne
13. dynnaMmeHTanbHas cucrema pereHuit oxnopoaHoit CJIY. OOmiee pemieHue, TpoCTPaHCTBO
pewieHuii. CBoMCTBa peLIEHUI HEOJHOPOJAHON U COOTBETCTBYIOLIEH OJTHOPOAHON CUCTEMBI ypaB-
HEHUH.

Tewma 4. EBKiINI0BO U YHUTApHOE IPOCTPAHCTBO

7. Cucrema akCHOM CKaJIsIpHOTO Ipou3BeaeHuss. KOMIUIEKCHOE U BEIIECTBEHHOE €BKIINOBBI
npoctpancTBa. OOUIMIT BUJ 3a/laHusl CKAJISIPHOTO IPOU3BENEHUS KOHEYHOMEPHOTO JIMHEWHOTO
pocTpancTBO. OCHOBHBIE TPUMEPHI 33JaHUS CKAIPHBIX MPOU3BEACHUI B Pa3JIMYHBIX JTUHEHHBIX
npocrpancTBax. HepaBencrBo Komm - bynskosckoro. IIpumeps! HepaBeHcTB Komm - byHAKOB-
ckoro. OnpezeneHus yria MeXAy IByMsl BEKTOpaMU U HOpPMBI (JIMHBI) BekTopa. Hopmuposan-
HO€ IIPOCTPAHCTBO.

8. OpTOroHaJIbHOCTH BEKTOPOB M OPTOTOHAIBHBIN Oa3uc, Teopema Ne 14. CoiicTBa opToro-
HanbpHOTO 0a3uca. Meroxa oproroHanu3amuu I'pama - [lImuara, Teopema Ne 15. Marpuna ['pama.
I'eomeTpuueckuii cMbIca onpenenuTess MaTpulsl [ pama.

Tema 5. JInneliHble ONIepaTopbl B KOHEYHOMEPHOM JIMHEHHOM MIPOCTPAHCTBE

9. Jluneiinslii oneparop. Onepanuu HajJ JUHEHHBIMU OllepaTopaMH U UX cBoictBa. [Ipo-
CTPAHCTBO JIMHEWHBIX OMEPATOpOB. Marpuiia JTUHEHMHOTO oneparopa B KOHEUHOMEPHOM JIMHEM-
HOM MpocTpaHcTBe. Sapo u oOpa3 nuHelHoro omepaTtopa, mpumepsl. Teopema Ne 16 o cymme
pasMmepHocTel siapa u obpasa. Panr nuHeiltHoro oneparopa. OOpaTHBIA OMIEPATOP U YCIOBHS CY-
IIECTBOBAaHUS 0OpaTHOTO OMepaTopa.

10. CtpykTypa nuHelHOro orneparopa. MiHBapuaHTHOE MPOCTPaHCTBO. Bua MaTpuIlsl TUHEH-
HOT'O oIeparopa B Cllydae CYLIECTBOBAHMSI MHBAPUAHTHBIX MPOCTPAHCTB. OAHOMEpPHBIE UHBAPU-
aHTHbIE NoAIpocTpaHcTBa. COOCTBEHHBIE 3HAYEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO Onepa-
Topa, Teopema Ne 17. XapakTepucTuuecKoe ypaBHEHUE U XapaKTEPUCTUUECKUN TTOJTMHOM.

11. Cnekrtp nuHeliHOro oneparopa. IlpeodpazoBanue MaTpulbl JUHEHHOIO onepaTopa, Teo-
pema Ne 18. TTomoOHbie MaTpullsl 1 ux cBoiicTBa. Teopema Ne 19 o cBoiicTBaX COOCTBEHHBIX BEK-
TOPOB JIMHEHHOTO oneparopa. Juaronanu3zanus MaTpUIlbl IUHEHHOTO orepaTopa, Teopema Ne 20.
[TonsiTre »xopaaHOBOM (GOPMBI MATPHUIIBIL.

12. ConpsixeHHBIN onepaTop, TeopeMa Ne 21. SpMUTOB orepaTop M CBOWCTBA OTEPALMH dP-
MHUTOBO conpsbkeHre. CBOHCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUH 3PMHUTOBA
oneparopa, Teopema Ne 22. YHUTApHBIN (OPTOTOHAIBHBIN) OTIEPATOP U €T0 OCHOBHBIE CBOMCTRBA.

OOwmii BUJ] OPTOrOHAIBHOIO ONEpaTOpa Ha MIOCKOCTH.

Tema 6. bununelinsle ¥ KBagpaTnyHele GOpMBbL, GDYHKIIMA OT MATPHUIL

13. bununeitnas u xBagpatuyHas ¢opmbl. [lonmyropanuueitnas ¢opma. Knaccuduxarus
KBaapaTHuHbIX popm, kputepuit Cunbectpa. HopmanbHbIM 1 KaHOHWYECKUH BUIBI KBaJpaTHU-
HoM (opmbl. [IpeobpazoBanue KBajgpaTHUHON (hOopMBI IpU MpeodpazoBaHuM Oasuca, Teopema Ne
23. Panr xBagpatuyHoi ¢popMmbl. Meton Jlarpanka npuBeneHus: KBaJpaTUUHON (HOpMBI K cymme
KBaJpaToB. MeTo/J] OpTOrOHAIBHOIO MpeoOpa3oBaHMsl KBaApaTHUHOW (POPMBI K KAHOHHMUYECKOMY
Buay, Teopema Ne 24. 3akoH nHepuuu. OJHOBpEMEHHOE PUBEIEHUE JIBYX KBaJIpaTUUHBIX (OpM
K CyMMe€ KBaapaToB, TeopemMa Ne 25.

14. CrnexTpaibHOE pa3iioKeHHE dpMUTOBA omeparopa. CBONCTBA MPOEKIIMOHHBIX OMEpPaTo-
poB. Teopema Ne 26 I"'amunibToHa - Kanu.

15. ®yukuuu ot Matpull. [lonnHoMuanbHas MaTpulla ¥ MUHUMAJIbHBIN onnHOM. MHTepno-
nupyomui noauHoM Jlarpanxa - CunibBecTpa.

biok 2. AHanuTHueckas reOMeETPUs

Paznen 1 MATPULIBI U AETEPMWHAHTHI 2X2 u 3X3

Tema 1. KoopauHaTHBIA MeTO (OPMYIMPOBKH U HUCCIEIOBAHUS F€OMETPHUUECKUX BOIIPOCOB,
€ro poJib B paMKax cCOBpeMeHHOW MaTeMaTHKu. OCHOBHbIE CHCTEMBI KOOPJIMHAT, UCIIOJIb3yeMbIe
Ha MPaKTHKE: NPAMOYIroJibHas JeKapToBa, KOCOYroJjibHas AEKapTOBa, IMIUHApPUYECKas U cepu-




yeckas. [IpeoOpa3oBaHus KOOPAUHAT U CBOICTBa CUMMETPHUHU.

Tema 2. Matpuiisl 2X2 1 3X3 1 UX CBS3b C JIMHEHHBIMH TTpeoOpa3oBaHUsIMU KoopauHart. Jle-
TEPMHUHAHTBI MaTpUL IPe0Opa30BaHus B IBYX U TPEX U3MEPEHUSX, IPaBUIIa BHIYUCICHUS, OCHOB-
HBIE CBOICTBA U reoMeTpudecKuid cMbIci. Ciel MaTpulbl U €ro CBOMCTBA.

Tema 3. 1lpaBuno yMHOXKEHMSI MaTpUILL U €r0 T€OMETpUYECKasi MOTUBUpPOBKa. Teopema o ne-
TepMHUHaHTe Mpou3BeaeHus Matpull. [Ipeacrapnenue 06 oOpaTHOI MaTpulle KaK MaTpHile o0pat-
HOTO MpeoOpa3oBaHus. BeIpoxkIeHHbBIE MATPHIIBI, KPUTEPUI CYIIECTBOBAaHUS OOPATHOM MaTpPHUIIBL.
Haxosxnenne oOpaTHON MaTpHIIBI B ciaydae MaTpuil 2X2 u 3X3.

Tema 4. KBagpaTHble CUCTEMBI JIMHEWHBIX YPaBHEHUMN C IBYMs U TPEMs HEU3BECTHBIMU, KpH-
Tepuil OAHO3HA4YHOW paspemmmoctu B dopmynsl Kpamepa. Ilpeacrasinenue o merone ["aycca.
I'eomeTprueckoe UCTOIKOBAHUE OJHO3HAYHOW pa3pelIMMOCTH, HECOBMECTHOM CUCTEMBI U CHCTE-
MbI ¢ OECKOHEYHBIM YHCIIOM perieHuid. OpToroHanbHbIE MATPHUIIBI U UX CBOMCTBA.

Paznen 2 BEKTOPBI U OIIEPALIMA HAJI HUMU

Tema 5. BekTophl Kak HalpaBlIeHHbIE OTpe3Ku. COBOKYITHOCTU BEKTOpPOB. JIMHEHAs HEe3aBU-
CUMOCTb U JIMHEWHAsl 3aBUCHUMOCTb COBOKYITHOCTH BEKTOPOB. ba3HMCHbIE BEKTOPBI U pa3iokKEHHUE
3amaHHOro BekTtopa. Koopaunatel BekTopa B 0asuce. JlelicTBUSA C BEKTOpamMH B KOOPAMHATHOM
IIPE/ICTAaBICHUH.

Tema 6. VI3Menenue KoopauHAT BEKTOpa IMpH 3aMeHe Oaszuca M Hayana koopauHat. Ilpen-
CTaBJICHHE EBKJIMJOBBIX IBM)XCHUH ¢ (PUKCHPOBaHHBIM HA4YaJOM OPTOTOHAIBHBIMH MATPHIIAMHU.
[ToBOpOT U CIBUT MPSMOYTOJIBHOU AEKAPTOBOM CHUCTEMBbI KOOpAMHAT. MaTpuila moBOpOTa U €€
cBOMCTBAa. HEKOMMYTAaTHBHOCTD TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CkansipHoe MPOHU3BEJCHHE BEKTOPOB, €r0 JTUHEHHOCTh. BekTopHOE mpousBeneHne u
ero ceorictea. Kococummerpruunocts. lIpencraBiienne BEKTOPHOE NMPOU3BEIECHUE B OPTOTOHANb-
HOM 0a3uce Mpu MOMOIIM CHMBOJIUYECKOro onpeaenutens. @opmyna s JBOMHOTO BEKTOPHOTO
npousseneHus “BAC-CAB”. CMmemanHoe MPOU3BEICHUE U €T0 TEOMETPHUECKUI CMBICT.

Pazzen 3 TEOMETPU IIPSIMBIX U IIJIOCKOCTEN

Tema 8. CriocoObl 3ajaHus IPSIMOM JIMHUM Ha TUIOCKOCTU: BEKTOPHOE YpaBHEHUE B IMapaMeT-
pudeckoi popme, HOpMaIbHOE BEKTOPHOE ypaBHEHHE, KAHOHHMUECKOE YpaBHEHUE U o0Iee ypas-
HEHUE B JIEKapTOBOW cucTeme KoopauHaT. Ciyyan NapauleIbHOCTH U NEPHEHAUKYISIPHOCTH
JBYX MPSIMBIX, YTOJI MEKIY ABYMS MPSMBIMH. PaccTosiHUE OT 3a/laHHOM TOYKHU JI0 3aJJaHHOU Mpsi-
MOM.

Tema 9. Crioco6bl 3a71aHUs TUIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE YPAaBHEHHE B MapaMeTpu-
4yeckoil (popme, HOpMaJIbHOE BEKTOPHOE ypaBHEHHUE U 00Ilee ypaBHEHUE B JIEKapTOBOW cHUCTEME
koopauHat. [lepexon ot onHoM Gopmbl k Apyroi. IlnockocTs, npoxoadiias yepe3 TpH JTaHHbIE
TOYKH. PaccTosiHME OT 3a/laHHOM TOYKHU /10 3aJJaHHOM IUIOCKOCTH. YTOJ MEXAY JIBYMS IJIOCKO-
CTSIMM.

Tema 10. Hampasnsitomuii BEKTOp NpPSIMOW, MapaMeTpUuecKoe ypaBHEHHE MpPsIMOW B Mpo-
cTpaHcTBe. Onucanue NpsMOil B TEPMUHAX BEKTOPHOIO NpousBencHUs. KaHOHMUYEeCKoe ypaBHe-
Hue npsMoil B mpoctpaHcTse. [lepexon ot ogHoro cnocoda 3aganus k Apyromy. [lapannensHsle,
MIEPECEKAIOIINECS U CKPEILNBAIOIINECS TIPSMBIE.

Tema 11. BeluucieHnue paccTOSHUS MEXAY CKpelIuBaronmucs npsimbiMu. [loctpoenune B3a-
MMHOT0 NEPIEHANKYISApA JUIsl TAKUX NpsAMBIX. OpTOroHaabHas MIPOEKLHs MPSMOU Ha MIOCKOCTh B
cllydae MX NEepecedeHMs], Pa3ioKeHHe HAMpaBIAIOLIEro BEKTOpa HA JBE B3aUMHO INEPIEHIUKY-
JSIpHbIE KOMIOHEHTHI. [TapaMeTprueckoe ypaBHEHUE IEPIEHAUKYIIAPA K IJIOCKOCTH.

Tema 12. ITyyok miocKkocTel, ciocoObl ero onvcanus. [Ipsamas JTuHMS Kak nepecedeHre IByX
IUIOCKOCTEN. BoluniciieHne paccTosHUS OT 3aJaHHOM TOYKH 10 3aJJaHHOM NPSAMOM B IIPOCTPAHCTBE.
VYpaBHeHHE NEPIEHIUKYIISIPa, OMYIIEHHOT0 U3 33aHHON TOYKU Ha 33/IaHHYI0 MPAMYIO.

Paznen 4 KPYBBIE BTOPOI'O ITOPAJIKA

Tema 13. OO11ee ypaBHEHHE KPUBOW BTOPOIO MOPsiIKa Ha MJIOCKOCTH U CTaHIapTHAas €ro 3a-
IUCh. BrIpoK€HHBIE 1 HEBBIPOXKIECHHBIE KPUBBIE BTOPOro Nopsaka. Tpu Thma KpUBBIX BTOPOTO
MOPSI/IKA: DIUTUITHYCCKUH, MapabOTUIECKUd ¥ TUIIEPOOTMIeCKUi. DIuic, mapadosia u rumnepoo-
J1a KaK KOHUYECKHE CEUECHMUS.



Tema 14. OcHOBHBIE T€OMETPUYECKHE CBOMCTBA JUIMIICA, Tapaboubl U runepoosbl. Dokanb-
HbIE€ TOYKH, SKCLIEHTPUCUTET U IUPEKTPHUCHI AJIsl 3TUX KPUBBIX. Y PABHEHUE HEBBIPOKICHHOM Kpu-
BOI BTOPOTO NOPSAKA B IIOJSIPHON CUCTEME KOOPAMHAT. Y paBHEHUE KacaTeJIbHOW K KPUBOM B 3a-
TAHHOW TOYKE.

Tema 15. N3menenue xko3(h(HUIMEHTOB B 00IIEM ypaBHEHUH KPHUBOW BTOPOTO MOPSIKA IPU
peoOpa3oBaHUU JE€KAPTOBOM CUCTEMbI KOOpAMHAT. Tpu MHBapHaHTa KPUBOH BTOPOIo MOpsIKa.
Hcnonp3oBaHne WHBApUAHTOB JJIsl MPHUBEICHHS YPaBHEHUs KPHUBOH BTOPOTO MOPSIKAa K IPO-
creiiieMy Buy. IHBapuaHThl Kak MaTpUUYHbIE XapaKTEPUCTHKU.

Tema 16. YpaBHEeHUE KPUBOW BTOPOTO MOPSAJKA KaK KBaJIpaTu4Has (GopMa JIBYX IEpEeMEH-
HbIX. [IpuBeieHne ypaBHEHUsI KPUBOW BTOPOro MOPsIKa K KAHOHUYECKOMY BUIY C IOMOILBIO Op-
TOTOHAJILHBIX TTpeoOpa3oBanuii. KaHoHM4Yeckast cucteMa KOOpAMHAT, MEPEX0/1 K Hel MyTeM TMOBO-
poTa U MOCIEYIOEro CIBUra CUCTEMBI.

4.3.1. IlepeyeHb ceMUHAPCKUX (MPAKTHYECKHUX) 3aHATHH
bnoxk 1. JIuneiinas anredpa

Ne | Ne paznena | HaumenoBanue cemMuHapos, | Tpynoem- | Onenounsle cpea- | Dopmupy-
M TEMBl | IPAaKTUUYECKUX U JaOOPaTOPHBIX | KOCTb CTBa eMble KOM-
TIACITH- pabot ("acer) TIeTCHITNN
IIJIUHBI (mpakTHYyecKue 3aHITHA)

(Moyms)
1 2 3 4 5 6
1 1 MaTtpuiisl U onpeaeIuTeIn 3 Komrmexr 3aganuii | OITK-1
2 2 . Kommnexr OIIK-1
JluneitHOE MPOCTPAHCTBO 3 .
33amaHui
3 3 Cucrembl THHEHHBIX YpaBHEHUN 3 Kommmrexr 3aganuit | OITK-1
4 4 EBKINZI0BO M YHMTapHOE 1IPO- 3 Kommurext 3agannii | OIIK-1
CTPAHCTBO
5 5 JIunelinple onepaTopbl B KOHEY- Komrwiexr sanannii | OIK-1
HOMEPHOM  JIMHEMHOM  IIPO- 4
CTpaHCTBE
6 6 bunuuelinple W KBaJpaTUYHbIE 4 KomurexT 3apanmii | OTK-1
¢dbopmbl, QYHKIIUU OT MaTPHII
Baok 2. AnanuTnuyeckasi reoMeTpus
Ne Ne pasnenam | HanmmenoBanme cemunHapos, npaktuue- | Tpy- OneHounble dopmupye-
/0 | TEMBbI AUCIH- CKUX U 1ab0opaTopHBIX padoT JI0€M- cpencTBa MbI€ KOMIIe-
IUTMHBI (MOZLY- KOCTb TEHLIUU
JIST) (ua-
CBI)
1 2 3 4 5 6
1. | Pasmen 1, OCHOBHBIE CUCTEMBI KOOPAUHAT HA 3aganne Ha OIIK-1
Tema 1 IUIOCKOCTH U B IPOCTPAHCTBE, JINHEH- 1 CEMHUHApeE B
HBIE TTPE0Opa30BaHMs JEKAPTOBBIX KO- BH/IE 33/1a4H1
OpJMHAT.
2. | Pazmen 1, Martpunpst 2x2 u 3x3. JleTepMUHAHTHI. 3aganue Ha OIIK-1
Tewma 2 1 CeMUHape B
BHJIE 33/1a4H1
3. | Pasgen 2, ba3ucHbIe BEKTOPHI B pa3I0’KCHHUE BEK- 3amanne Ha OIK-1
Tema 3 Topa 1o 6a3ucy. Bekropsl B koopau- 1 CeMUHape B
HaTHOM IPEJICTABJICHUM. BH/JIE 33/1a4




4. | Paznmen 2, Tema | IToBOpOT MpsIMOYTOJIEHOW I€KapTOBOM 3anaHue Ha OIIK-1
4 cUCTeMBbl KoopAuHaT. Matpuia 1noBso- 1 ceMMHape B
pOTa U ee CBOWCTBA. BUJIC 3aJ]aUH
5. | Pazgen 2, Tema | CkansipHoe mpou3BelieHHE, BEKTOPHOE 3anaHue Ha OITK-1
5 MIPOM3BEICHHE, CMEIIAHHOE TIPOU3BE- 1 ceMHHape B
JICHHE 1 UX CBOWCTBA. BUJC 3aJa4i
6. | Pasgen 3, Tema | IIpsimast TMHUS HA IIOCKOCTH, CIIOCO- 3amanue Ha OIK-1
6 Obl 3a1aHMs. Berariciaenne paccTosHus 1 ceMHHape B
OT TOYKH JJO IPSMOH. BUJC 3aJa4U
7. | Pazmen 3, Tema | IImOCKOCTE B TpeXMEPHOM IIPOCTpaH- 3aganue Ha OIK-1
7 CTBE, CITIOCOOBI 3a1aHNs. Berauciienme 1 ceMHHape B
paccTosHUS OT TOYKH JI0 TNIOCKOCTH. BUJC 3aJa4U
8. | Pazgen 3, Tema | [Ipsamas B mpocTpaHcTBe, CIOCOOHI 3a- 3anaHue Ha OITK-1
10 nanus. [lapamnenbHble, epeceKaromu- 1 ceMHHape B
€csl M CKPEIIMBAIOIINECS MPSIMBIE. BUJIC 3a]a4U
9. | Pasgen 3, Tema | PaccrosiHue MexTy CKpEIINBAIOIUMHU- 3ananue Ha OIIK-1
11 Cs IPSIMBIMH Y B3aMMHBIN TIEPIICHAN- 1 | cemuHape B
KyJsip. OpToroHanbHas NPOEKLIUs BUIC 3374l
IIPSIMOM HA IIJIOCKOCTb.
10. | Pasnen 3, Tema | IIpsiMast TUHUS Kak NepeceYCHUE ABYX 3amanue Ha OITK-1
12 TUIOCKOCTEH M MyYOK II0CKOCTe!. Pac- 1 | cemmnape B
CTOSIHHE OT TOYKH A0 MPSIMOi B IpO- BUC 3a7a4d
CTpPAHCTBE.
11. | Pasnmen 4, Tema | OOuiee ypaBHEHHE KPUBOH BTOPOTO 3amanue Ha OIIK-1
13 MOpsIKa Ha TIOCKOCTH. BBIpOKIeHHBIE CEeMHUHape B
Y HEBBIPOXK/ICHHBIE KPUBBIE BTOPOTO 1 | Buge sanaun
nopsinka. Tpu THIIa KPUBBIX BTOPOTO
NOpsIIKA.
12. | Paznmen 4, Tema | OcHOBHBIE CBOMCTBA AIUTUIICA, TTapabo- 3amanue Ha OITK-1
14 J6I ¥ TUATIEPOOITEL. DOKATBHBIE TOUKH, 1 | cemmHape B
9KCHEHTPUCUTET U JUPEKTPUCHL. Y paB- BUJIC 331241
HEHHE KacaTeIbHOM.
13. | Paznen 4, Tema | MIHBapuaHTHI KpUBOW BTOPOTO MOPSIKA 3anaHue Ha OIIK-1
15 Y X UCIIOJb30BaHUE JJIsl IPUBEAECHUSA CeMUHape B
YPAaBHEHUS KPUBOH NPOCTENILIEMY BU- 1| Buze samaun
ny. IHBapuaHThI Kak MaTpU4HBIE Xa-
PaKTEPUCTHKHU.
14. | Paznen 4, Tema | IlpuBenenue ypaBHEHUS] KPUBOM BTO- 3amanue Ha OIK-1
16 POro MOpsAIKa K KAHOHUYECKOMY BHITY 1 ceMHHape B
C IIOMOIIBIO TOBOPOTA M CABUTA. BUJC 3aJa41

4.3.2 Tlepeuennb TeM (BOMPOCOB), BLIHOCHMbBIX HA CaMOCTOSITEIbHOE U3Y4YeHHE CTY/IeH-
TaMHU B PAMKAaX CaMOCTOSITEJIbHOI padoThl

bnok 1. JIunelinas anrebpa

Ne Tema Bun camocrostens- | 3amanue Pexomennyemas nurtepa- | Konuuecto
HETl. HO# paboThI Typa 4acoB
1 KontponsHoe 3ana- Cwm. 1. 8. a) ocHOBHast u | 2
M Kommaekr
aTpHLEl M OTPe- | yye . 0) momosHMTENBHAS JIU-
JEIIATENN 3a1aHUI
Teparypa
2 KonrponbHoe 3ana- Cwm. 1. 8. a) ocHOBHast u | 2
I . Kommaekr
MHCUHOC PO~ | e . 0) MOTMOJHWTEIbHAS JIH-
CTPaHCTBO 3aJaHUI
Teparypa




3 KontponsHoe 3ana- Cwm. 1. 8. a) ocHoBHas u | 4
C . Kommnexr
MCTCMBIL — JIMHCH- | yye . 0) momosHMTENBHAS JIU-
HBIX ypaBHEHHUH 3aJaHuH
TepaTypa
4 KontponsHoe 3ana- Cwm. 1. 8. a) ocHOBHas u | 4
EBxinaoBo u yHH- Kommaekr
TapHOE IIpOCTpaH- HHUC o 6) JOIIOJIHUTECJIbHAA JIU-
3aJaHuH
CTBO Teparypa
5 Jlunetinsle  omepa- | KontponsHoe 3ana- CM. 1. 8. a) ocHOBHas u | 5
Kommekr
TOpEL B KOHCHHO- | yye . 0) JOMONHUTENbHAS JIU-
MEpPHOM JIHHEHHOM 3aJaHuH
IIPOCTPAHCTBE Tepatypa
6 Bununeitnnie u | KorrponeHoe 3ama- Cwm. m. 8. a) ocHOBHast U | 6
Kommekr
KBaJpaTUIHbIE HHe . 0) JONONHMTENbHAS JH-
¢dopmel,  QyHKIHK 3aJaHui
OT MaTpuIy Tepatypa
biox AHaninTuyeckas reomeTpus
° M Ul CaMOCTO- JaHU KOMEHTyeMast JTHIECTB
Ne Tema Bun camocto 3aganue Pexomennyema Konnuectso
HeL. STENBHOW PabOThI TuTepaTypa 4acoB
1 CucreMsl Koop- Bneayauropnas, | Haiitu usmeHenue je- 7
JIMHAT, Ipeodpa- pelieHue 3aa1a4y KapTOBBIX KOOP/AWHAT
30BaHUS KOOP- 3aJ]aHHBIX TOYEK MPH
JIMHAT. CIIBUTE M TIOBOPOTE.
2 Martpuns! u ae- BreaymuropHas, JeiicTBUS ¢ MaTpUIIaMU 10
TEPMUHAHTBI. pelieHue 3a1a4 2X2 u 3X3. Beraucnenue
JICTCPMHHAHTOB.
3 YMHOXEHHE BueaymuropHasi, | HaxoxnmeHue oOpaTHOM 10
MaTpHi, oopat- penieHue 3anaq MaTpHIBI I HEBBIPOXK-
Hasl MaTpuLa. JEHHBIX MaTpHLl 2X2 U
3x3.
4 CucrteMsl u- Bneaynuropnas, Crnyuait 0oJHO3HAUHOI 10
HEWHBIX ypaBHe- pelieHue 3a1a4y Ppa3penMoCTH, IpUMe-
. HcTounuku u3
HUH C ABYMSI U Henue popmyn Kpamepa. .
OCHOBHOH U J10-
TpeMs HeU3BecT- [IpencraBnenue o MeTo- o oM
TIOJIHUTEIbHON
HBIMU. Je uckimoueHus ['aycca. ea o
" JUTEPATYPHI 1T
5 Paznoxenue 3a- Bueaymuropnas, | HaiiTé KOMIOHEHTHI PaTyD 10
TeMe TpaKThuye-
JTAHHOTO BEKTOpa permieHue 3a1a4y JTAHHOTO BEKTOpa B 3a- -
B Oazmce. JTAHHOM Oasmuce. 06 a30BaTem:
6 Ornucanue noBo- Bneayauropnas, | Ilo 3ananHoii oproro- HHP; pecypesI 5
POTOB € TIOMO- penieHue 3aaaq HaJIbHOI MaTpHIle orpe- HOCTYIHEIS n(;
IIBIO0 MATPHIL. JICTIThH HAIPaBJICHHE OCH JIOTHHY ¥ 2P0
1 YToJl TIOBOPOTA. 0. e LOCTAB-
" > IpeA
7 CBoiicTBa BeK- BreaynutopHas, | Mcnonbp3oBaHne BEKTOp- 5
ssiemblM Hayu-
TOPHOTO U CMe- penieHue 3aaaq HOTO ¥ CMEIIaHHOTO O GHEIHOTE-
IIAHHOT'O TIPOM3- [pOU3BE/ICHNS NPH Bbi- ot UT'Y 1 CTo-
BEJICHUS. YHCIICHUH TUTONIaiei DOHHHE CaiThl
Wi 00beMOB (pUryp.
8 B3zaumHoe pac- BneayauropHas, | BelunucieHue koopauHat 5
MOJIOXKEHHE TO- permieHue 3a1a4y TPOEKITNH 33JaHHOH
YeK U IpsSMOU Ha TOYKH Ha JaHHYIO Mpsi-
TUTOCKOCTH. MYIO ¥ TOYKH, CHMMET-
PUYHOM OTHOCHTEIIEHO
IIPSIMOIL.
9 Pacnonoxenue BreaynutopHasi, | Beramcienue koopauHat 5

TOUEK U MIO0CKO-
CTH B IPOCTpaH-
CTBeE.

peuieHue 3ajia4

IpOCKIUn SaﬂaHHOﬁ
TOYKHU Ha JaHHYIO IJIOC-
KOCTb U TOUKH, CUMMCT-
pI/I‘IHOﬁ OTHOCHUTCIIb-
HOITINTOCKOCTH.




10 | CrocoGsl 3a1a- Bueaynuropnas, | CBs3b BEKTOPHOTO ypaB- 2
HUA NPSMOU B pelieHue 3anaqy HEHHUsI TIPSIMOM B Tapa-
IPOCTPAHCTBE, MeTpuueckoi popme x
HaIpaBILIOMUI KaHOHWYECKUMH, BBIYHC-
BEKTOP IPSAMOM JICHHE PacCTOSHHS MEX-
Iy CKPEIIMBAOIIIMUCS
TPSIMBIM.
11 | 3amaum Ha Bueaymuropnas, | IlocTpoeHue ypaBHEHHS 2
CKpEIINBAIOIIH- penieHue 3anau B3aUMHOTO TIEPIIECHINKY-
ecst IpsiIMbIE. Jsipa JuIs IBYyX CKpEeLIn-
BaIOIIUXCSI IPSIMBIX.
12 | lpsmas nuausi v | Breaynutophast, | Iloctpoenue ypaBHeHUS 3
MYYOK IIOCKO- penieHue 3anau MIepIEeHANKYJIISIPA, OITy-
CTeH. LIEHHOTO U3 TaHHOH
TOYKH Ha JaHHYIO Ips-
MYIO.

KOHTDOJ'H)HI)IC 3aJIaHKs, IOMMCHOBAHHbBIC B IPEABLIYIICH Ta6J'II/IHC

Tema KOHTPOJIBHOTO 3aIaHUS Howmepa 3anau Cpok  BBINIOJI-
HEHMS
1 Omnepaiyy HaJl MaTpULIAMH 790 791 798 801 809 815 817 828 1 Henenst
2 Omnpenenurens matpuiibl. O0patHas marpuna. | 45 54 60, 116 121 236 275 279 | 1 Henens
300 426 837 840 844 865
3 Jluneiinoe mpoctpancTBo. JIuHelHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 Henmens
MocTh. bas3uc u KoopIIHATHL 1282 1291, 1292, 1311, 1318
4 CucTeMbl TMHSHHBIX YpaBHCHHH. 693 697 701 708 726 727 731 736 | 2 Henenu
EBKIHIOBEI MpOCTpaHCTBA. 737 742, 751

1354 1362 1366 1371 1381 1419
1444 1450 1452

5 Jlunetinpie omepaTtopel. CoOcTBeHHBIE BekTo- | 1469 1471 1504 1541 1585 1 Hemens
PBI U COOCTBEHHBIC 3HAYCHHMS JIMHEWHOTO Olie-
paropa.

6 KBagparuunsle popmbl. @yukuunu ot marpun. | 1183 1225 1250 1258 1 Hemenst

TDe6OBaHI/I}I 1O BBINNOJHCHUIO JOMAITHECTO 3adHUA

3a/iaHue BBIMONHSIETCS B OTAEIbHOM TeTpanu (12 unm 24 nucta)

3amaHue TOIKHO OBITH BEITIOJHEHO ITOJHOCTBIO.

Pemenus 3aga4, JOMKHBI OBITH TOTHBIMU H, IPU HEOOXOAMMOCTH, JOJKHBI COAECPKATh ONMKUCAHUE
MPUMEHSAEMOro MeToja M TosicHeHus1. O0s3aTebHO yKa3bIBaTh YCJIOBHS 3a/lady M TOJYYCHHBIN
OTBET.

3aaHue OLEHUBAETCS 10 5 — TH OaJIbHOI CHCTEME.

0 OamoB - 3aJaHKME HE BBITOIHSIOCH

2 6ann - 3aJaHue HE BBIIOJIHEHO

3 Oaa - BBIIOJHEHO MOJIOBUHA 3aJaHUS

4 Oamta - BBIIOJIHEHO ¥4 3aIaHUs

5 6anyoB - MOJHOE M XOpPOIlee BHIIOJIHEHNE

KomriekTsl 3amanuit mo kaxaoi teme GopmupyroTcs mo cobopuuky 3amau [Ipockypsikos U.B.
«COopHUK 3a7a4 1o nuHerHou anredpe» u [yoepounnep O.H. «CoopHUK 33124 10 aHATUTHYE-
CKOU T€OMETPUM

4.4. MeTonnueckne yKa3aHus M0 OPraHU3ALUHM CAMOCTOSATEIbHOI padoThl CTYI€HTOB

Opranu3zaiys caMOCTOSITENILHOTO YIIyOJI€HHOIO U3Y4eHHUs AMCLMILIMHBI OCHOBAHA HA BBIMOJIHE-
HUHM KOMIUIEKTOB KOHTPOJIbHBIX JOMAIIHUX 3afaHuil (5-7 3amanuii). B mepeyeHb KOHTPOJIBHBIX
3aJlaHui BKIJIIOYAIOTCS 33Ja4d [0 TeMaM, HE pacCMaTpUBaeMbIM Ha MPAKTUYECKUX ayJUTOPHBIX
3aHATUAX. DTO MPENIoaraeT cCaMOCTOATENbHBIA XapakTep paboThl CTYAEHTa 10 U3YUYEHHUIO psla



TUIaKTHYeCKUX eAnHwuil. [Ipeamonaraercs, 4To CTyIEHT CAaMOCTOSTEIbHO U3YYHT JOMOTHUTEIh-
HBIE TTaparpadsl O MPOKHACHHONW TEME, UCTIOIB3YI0 OCHOBHYIO U JIOMOIHUTEIBHYIO JINTEPATYPY, &
3aTeM pEelIuT MpesIoKeHHbIe 3a1aun. OleHKa CaMOCTOSTEIbHOU pa0OThI CTYACHTOB MPOBOIUTCS
MyTEM BBICTaBJIEHUs 0a/UIOB MO 5-TH OabHOW HAKOMUTENBHOU cucTeMe (0ayibl CYMMHUPYIOTCS)
3a BBITIOJTHEHHBIC KOHTPOJILHBIE 33/ TaHHUS.

4.5. llpumepHasi TeMAaTHKAa KYPCOBbIX Pa0doT (IPOEKTOB)
Y4eOHBIM IJIAaHOM HaIHMCaHWE KyPCOBBIX PabOT (MMPOEKTOB) HE MPEyCMOTPEHO.

V. Y4uebHo-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE o0ecnedeHne JUCHUIIMHBI (MOIYJIsA):

a) CIIMCOK JINTepaTypbl

OCHOBHAsl JINTepaTypa
1. Unwun, B. A. Jluneitnas anre6pa / B. A. Unsun , O. I'. [lo3nsk. - M. : @usmariurt, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 3k3.)
2. ®angees, /1. K. Jleknuu no anredpe: Yueb. nmocodue / JI. K. ®annees. - 5-¢ uzn., crep. - CIIO.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 3k3.)
3. [Ipockypsiko, M. B. CoopHuK 3a1au 1o auHEHHOH anredpe: Yue6. mocodue / U. B. [Ipockyps-
KOB. - 11-e 3., crep. - CII6.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 7k3.)
4. beknemunies, JI. B. Kypc ananutuueckoil reoMeTpuu U JMHEWHOHN anreOpbl [ DNeKTpOHHBIN

pecypc] / . B. bexnemuies. - Mocksa : Jlanp", 2015. - Pexxum nocryna: 3bC "U3narensctBo
"Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1844-2

JAONOJIHUTEIbHAS JUTepaTypa
1. Kypom, A. I'. Kypc Boicuieit anredpsi: yued. ais cryn. By3oB / A. I'. Kypom. - 17-e u3n., crep.
- CIIG. : Jlansb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 »k3.)

2. Tenbdann, U. M. Jlekiuu 1o TuHEHHON anreOpe [ DIeKTpOHHBIN pecypc]: HaydHOe u3aHue /
U. M. T'ensdana. - 6-e uzn., ucrp. - OBK. - M. : Jlo6pocser : Yuusepcuret, 2006. - 321 c. - Pe-
xuM nocryna: 943 "bubnmnorex". - Heorpanuu. goctym. - ISBN 5-98227-173-X

3. ®aees, /1. K. 3amaun mo Beicmieit anredpe [DnekTporHbIi pecypce] : yueb. mocodue / 1. K.
®annees, aBT. 1. C. Comunckuii. - Mocksa : Jlanb, 2008. - 288 c. - Pexxum nocryna: 9bC "Uzna-
tenscTBO "Jlaue". - Heorpanny. mocrym. - ISBN 978-5-8114-0427-8

4. bexnemumies, JI. B. Kypc ananmutrueckoil reoMeTpUM U JIMHEHHOMN anredpsl [ D1eKTpOHHBIN
pecypc] / J. B. bexnemumes. - Mocksa : Jlanp", 2015. — 310 c. - Pexxum noctyna: 9bC "Uzna-
tenbeTBO "Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-8114-1844-2

5. Anekcanmpos, I1. C. Kypc aHanuTu4yeckoi reoMeTpuu U JMHEHoM anreopsl: yueonuk / I1. C.
Anexcannpos. - Mocksa : Jlanp, 2009. - 512 c. - Pexxum nocryna: 9bC "HUznarensctBo "Jlanp". -
Heorpanwu. noctym. - ISBN 978-5-8114-0908-2

6. COOpHHMK 3a/1a4 [0 aHAJIUTHYECKONW FeOMETPHH U JIMHEHHOI anredpe [DneKTpoHHbIH pecypce] :
yue6. mocooue / JI. A. bexnemuiena [u ap.]. - Mocksa : Jlans, 2008. - 496 c. - Pexum noctymna:
OBbC "U3narensctBo "Jlanp". - Heorpanuy. noctym. - ISBN 978-5-8114-0861-0

7. Ly6epoumiep, O. H. 3amaum u ynpaxHeHus no ananuruueckoit reometpun / O. H. Llybep-
ousutep. - Mocksa : Jlansb, 2009. - 336 c. - Pexxum nocryna: ObC "U3narensctBo "Jlans". - He-
orpannd. noctym. - ISBN 978-5-8114-0475-9

8. COopHHK 337124 110 AaHAIUTUYECKOM reOMETpUH U JIMHEHHOH anredpe [DneKTpoHHBIH pecypc]:
yue6. mocobue / JI. A. bexnemumena [u ap.]. - Mocksa : Jlans, 2008. - 496 c. : wi. - Pexum no-
cryna: ObC "U3znarensctBo "Jlanw". - Heorpanuu. pocrymn. - bubnuorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) nepuogUYecKHe U3TAHUS

- HET.


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=Ильин%2C%20Владимир%20Александрович
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=Фаддеев%2C%20Дмитрий%20Константинович
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=Проскуряков%2C%20Игорь%20Владимирович
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=Беклемишев%2C%20Д.%20В.
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=Курош%2C%20Александр%20Геннадиевич
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=Гельфанд%2C%20Израиль%20Моисеевич
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=Фаддеев%2C%20Дмитрий%20Константинович
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=Беклемишев%2C%20Д.%20В.
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=Александров%2C%20П.%20С.
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=Цубербиллер%2C%20О.%20Н.

B) CIIMCOK ABTOPCKHUX METOANYECKUX Pa3padoTok
VYyebHoe mocobue 1o TMHEHHOM anredpe (TevaTH)

VYyebHoe mocobue 1o MeTo1aM perieHus: anredopandeckux 3aaad (JIeKTp.)

r) 0a3bl JaHHBIX, TH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CUCTEMbI
http://library.isu.ru/ - Hayunast 6uoarorexa UI'Y;

OO6pazoBaTenbHBIE PECYPCHI JOCTYIHBI 10 JIOTHHY 1 maposro Hb UT'Y:

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

e http://e.lanbook.com - DBC «M3parenscTBo «JIaHby;

e http://rucont.ru - DBC «PykoHT» - MeKOTpaciieBas Hay4dHas OHOIHMOTEKA, COAEprKaIias
oun(poBaHHbIC KHUTH, IEPUOINYECKUE U3/IaHUSI U OTJEJbHBIE CTAThHU 10 BCEM OTPACIsM
3HAHUH, a TAKXKE ayJIM0-, BUJEO-, MYJIbTHMEINA COPT U MHOTOE JPYTOE;

e http://ibooks.ru/ - DBC «A#OyKc»- HHTEPHET PECYPChl B CBOOOIHOM JOCTYIIE.

V1. MaTepuainbHO-TeXHHYECKOe o0ecrieyeHne THCUUIIMHBI (MOYJ151):

YueOHast ayAuTOpust AJisi MPOBEACHUS JIGKIIMOHHBIX U MpPaKTUYECKUX 3aHATUui. s mposene-
HUS 3aHATUN JIEKIMOHHOIO THIA B KA4ECTBE JIEMOHCTPALMOHHOTO O0OpPYI0BaHUS HCIOJIb3YETCS
MenoBas Jocka. Harnsannocts obecrieunBaeTcsi yTeM U300paXKeHHs CXeM, IuarpaMM u GopMyll ¢
nomoIpio Mena. Mcnonp3oBanue 1100anbHOM KOMIBIOTEPHON CETH MO3BOJISIET 00ECIIEUUTD J10-
CTYNHOCTh MIHTepHEeT-pecypcoB U peain30BaTh CAMOCTOATEIbHYIO padoTy cTyneHToB. Ha nekiu-
SIX MOTYT MCIIOJIb30BaThCsl MYJIbTUMEUITHBIE CPEJCTBA: MIPOEKTOP, IEPEHOCHOM AKpaH, HOYTOYK.
Ha dakynbrere nmeercs KOMIBIOTEPU3UPOBAHHASA ayIUTOPUS, MpeJHA3HAYCHHAs I CaMOCTOs-
TEIbHOU paboThl, C HEOTPAaHUUYEHHBIM J0CTYIOM B IHTEpHET.

VII. O6pa3oBaTesibHbIe TEXHOJIOTHM:
3amaun M3M0KEHUS M U3yYeHUs AUCIHUIUIMHBI PEaTu3yoTCs B CIEeIyronmX (GopMmax aes-
TEJIBHOCTH:
® JICKIINH, HAIICJICHHBIC HA TMOJTYYeHHE HEOOX0AMMON NH(OPMAIINHU, M €€ UCIIOIb30BAHHE
IIPU PELIEHUH ITPAKTUYECKUX 3a/1a4;

® [PAKTUYECKHUE 3aHSITHUS, HAITPABICHHBIC HA AKTUBU3AIMIO [TI03HABATEIILHOMN JEATEIbHO-
CTH CTYJICHTOB W MPHOOPETCHUS MMM HABBIKOB PEIICHHUS MPAKTHUYECKUX U MPOOIIeM-
HBIX 3a]1a4;

® KOHCYJIbTALUU —€KECHEIECIBHO IS BCEX XKEJIAIOUIUX CTYICHTOB;

® CaMOCTOsITeJIbHAsl BHEAYIUTOPHAsl pa0oTa HalpaBlieHa Ha MPUOOPETEHNE HABBIKOB Ca-
MOCTOSATENIBHOTO PELICHHUS 3a/1a4 110 JUCHUIUINHE;

® TEKyLIUH KOHTPOJIb 3a IEATEIBHOCTHIO CTYICHTOB OCYIIECTBIISIETCSA HA JICKIMOHHBIX U
IIPAKTUYECKUX 3aHATUAX B XOJ€ CAMOCTOSTEIBHOIO PEILICHMs 3a1ad, B TOM YUCIE Y
JIOCKH.

VIlIl. OueHouHble MaTepHAaJIbl A/ TeKYLIEro KOHTPOJISA M MPOMEKYTOYHOI aTTecTaluu
CDOH)I OICHOYHBIX CPCACTB MPEACTABIICH B IIPUITOKCHWH.

[Tpumeuanue: CTyIAeHT yCIEIIHO MpolIes 00y4eHrne B CeMeCTpe M F'OTOB K cllaue 3a4eTa, eCiu
OH 3HaeT W MOHUMaeT POPMYJIIMPOBKU OCHOBHBIX MOHATUN U OIpEIeNIEHUH, 3HaeT (GOPMYIUPOBKH
TEOpEM, YMEET MPUMEHSTh MOHATHS U TEOPEMBI JIJIsl PEeIlIeHUs 3a/1a4y U YIPaXHEHH, 3HaeT MeTo-
JIbl pEIICHUS M YCIIEIIHO pellaeT 3a/1aui U YIPaKHEHUsI, MOXKET MPUBECTU MIPUMEPHI, XapaKTepu-
3YIOIIME OCHOBHBIE MOHATHUS anreOpbl (JIMHEHHOE MPOCTPAHCTBO, 0a3UC, CKAISIPHOE MPOU3BEe-

HHUE ...)



8.1. OueHouHBble CpeCTBA AJI1 BXOJHOTO KOHTPOJIS.

OreHOYHBbIE CPEICTBA UIsi BXOJHOTO KOHTPOJIS HE MCIOJIB3YIOTCS, TaK KaK JUCLHUIUIMHA CO-
Jep>KUT B OCHOBHOM HOBBIC 3HaHUs. Mcmonb3yemble e B TUCHMILIMHE 3HAHWUA M MPOCTEHIINe
METO/BI BHIYHUCICHUH OCBOCHBI CTYACHTAMH B PaMKaxX aHAIMTHYECKOW T€OMETPHH, KOTOpasi U3y-
YaeTcsi B IEPBOM CEMECTPE HEMOCPECTBEHHO Nepel N3yYeHUEM JaHHON TUCHMILIMHEL. [loaTomy
HE pAIMOHAIBHO U HET HEOOXOAWMOCTH, BBIACTATH Y4eOHOE BpeMsi Ha NPOBEJICHHE BXOIHOTO
KOHTPOJIS.

8.2. O1ieHOYHBIE CPEJICTBA TEKYILLETO KOHTPOJIS

OrneHOYHBIE CPEACTBA TEKYILEro KOHTPOJIS COCTOST U3 KOHTPOJIBHBIX MUCbMEHHBIX 33JaHUH,
COCTaBIICHHBIX U3 PEKOMEH/I0BaHHBIX HAOOPOB 3a/1a4 U YIPAKHEHUH.

IIpumepbl KOHTPOJILHBIX 32JaHUI 110 JINHEITHO aaredpe
8.1. OueHouHBIE CpeICTBA ISl BXOJHOTO KOHTPOJIS: HE TPEOYIOTCSL.

8.2. OLleHOYHbIE CPEACTBA TEKYIIETO0 KOHTPOJIS.

1) P (-1,6;3)
2) P'(1;4;2)
3) P'(251)

ITpoekuust TOUKU P(15:2) 1a nnockocts 2x-y-z+11=0 umeeT KOOpIUHATHI

Tpoexmms Touxn P (13-4) na mockocrs 3X+ Y =22 =0 yyeer koopmumars | 1) P'(-14:2)
) PI(-22:-2)
3) P'(2,-5,-1)

3 | Tpoexums Touxu P(5:2-1) ma mockoers 2X—Y +32+23=0 yyeer koop- | 1) P'(13-2)
JIMHATHI 2) P'(L:4;-7)
3) P'(4-31)

Tpoexmus Touxu P (416) na mmockoers X—Y =42 +3=0 yyeer koopmuma- | 1) P'(12,-2)
THI 2) P'(L4;-7)
3 P'(50:2)

5 | Mpoekuus Touku P(=2,-6:1) na mockocts 2X+ Y —22+3=0 pyeer koop- | 1) P'(0;-5,-1)
JIUHATBI 2) P'(l,g,_Z)
3 P/(-112)

6 X +7 7-2 N
PaccrosiHue ot Toukn P(2,-13) J10 PSAMOM g = yT = T paBHO g %

3) /144

7 x—-3 z-1
Paccrosmme ot touku P (L—2;2) JI0 pAMOU 1 = % = o PaBHO 1 14
- 2) /16

3) /18

8 X+7 7-2
Paccrosmne ot toukn P (—12;3) 70 TIpsAMOit — £ — % =— 1) /94
2) /114

5 - 2 paBHO
3) 134

9 X+1 +1 z+42
Paccrostaue ot Toukn P(0;2}2) JI0 IPAMOM 1 = y 2 = 3 PaBHO 1) m
- 2) /42

3) /44

10 . X+6 y+1 z-1 1) /1644
Paccrosmme ot touxu P (0:3—1) J10 IIPAMOM = 3 = 5 PaBHO
2) /1664

5
3) /1684
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72-2

X+r_y_z-2
3

Paccrosue ot Touku P (—92;3) JI0 TIpsSIMOMA 5 ~ 7, pasHO

1) /11
2) <12
3) 14

12

X—3 z-1
Paccrosmue ot Touku P(2:2,-2) no pAMOii - i/ =, pasHO

1) /25
2) /35
3) /45

13 -
Paccrosmue ot Touxu P (0;31) JI0 TIpsIMOM X ; 2 = y; L ! 2 L paBHO 1) 4@
2) 4-/21
3) 4./23
14 A x+1 y+1 z+1 1) /221
Paccrosmue ot Toukn P (7:=2:3) 10 npsAMO = = paBHO
11 2 2) 241
3) /261
15 -
PaccrosiHue ot Toukn P(4,-13) J10 PAMOM 2 = M = Z—2 paBHO 1) \/@
3 5 2 2) /78
3) /88
16 | [Inomane TpeyrolbHUKA, TIOCTPOSHHOTO HA BYX BEKTOPaX, COCTABISIET OT MO- 1) 1/6
JyJIsl KX BEKTOPHOTO TIPOU3BEICHHUS I0JTIO 2) 113
3) 1/2
17 | dnsa 3x3 matpuisl A otHotenue det(A)/det(—A) pasro 1) +1
2)-1
32
18 | KBagparHas cucTeMa OHOPOIHBIX YpaBHEHHI HMEeT HeTpUBHAIbHOE pemienue, | 1) >0
€CJIM IETePMHUHAHT MaTPHIIBI KOAPPHUINESHTOB 2) =0
3) <0
19 | O6beM IPHU3MBI, TIOCTPOCHHOH HAa TPEX BEKTOpAx, COCTABIISAET OT MX cMenranHo- | 1) 1/6
'O MTPOMU3BEACHUS J0JTIO 2)1/3
3)1/2
20 | U3 cBoiicTB: (8) KOMMYTaTHBHOCTH, (D) accoMaTuBHOCTS, (C) TUCTPHOYTHB- 1) (a)
HOCTh TIPY YMHOXXEHHH Ha CKaJIsip, ONepalys CIIOKEHUs BEKTOPOB yaoBieTBo- | 2) (a), (b)
pster 3) (a), (b), (¢)
21 | KonudecTBO MHBApHAHTOB KPHUBOI BTOPOTO TOPS/IKA PABHO n1
2)2
3)3
22 | CkansipHOE IPOU3BEJICHUE JIBYX BEKTOPOB OPTOTrOHAILHOTO pernepa paBHO 1)0; 2)+1;3)-1
23 | KosnmuecTBO HE3aBUCHMBIX ITAPAMETPOB B MTapaMETPHUECKOM ypaBHeHuH toc- | 1) 1;2) 2; 3) 3

KOCTH PAaBHO

24

BexTopHOe npousBeneHne IByX KOJUTHHEAPHBIX BEKTOPOB PaBHO

1) HyB-BEKTOPY

2) opty

3) enIMHUYHOMY BEK-
TOpY

25

ﬂeTepMI/IHaHT OpTOFOHaHBHOfI MaTpuUilbl MOKET MMIPUHUMATb 3HAYCHUA

1) +1
2)-1
3) £l

banner HAYKCTAIOTCSI B COOTBETCTBHH CO CIEAYIOMUMHE YCIOBHUSMU:
1) ecniu HEe OTMEYEHO HU OJTHOTO OTBETA, TO OAJIBI 32 TAHHBIM BOMPOC HE HAYUCIISIOTCS,

2) ecnii OTMEUYEHO 0oJiee OJTHOTO OTBETA, TO 0aJUThI 33 JAaHHBIN BOTIPOC HE HAYHCIISIOTCS;
3) ecii OTMEUYEH HEBEPHBIN OTBET, TO OaJIbI 32 TaHHBIM BOMPOC HE HAYUCIISIOTCS.

Ecnm orMeueH oMH OTBET M OH MPABWIBHBIN, 32 JAHHBIM BOMPOC HAYUCIIACTCS OJMH Oas.
[Ipunoxenne. CnuCOK OTBETOB K BOIIPOCAM.




D(2)[2)|3)|1D[1)[3)2)(2)|1) (1) [2)(2)]3) |2 |3 (2)(2) 1) |3)
21 (22 |23 |24 |25
1Y 12 1) |3
|. Jlana matpunia A
1...3...2..2...5
2...2...3..2...5
3...1...1_..2...2
1...1—1...1...0
1) Haiitu panr Matpuisr A

2)
3)

1)
2)

VYka3arh He MeHee 2-X 0a3MCHBIX MUHOPOB MaTPHIBI A
Pemmmts cucreMy ogHOpPOIHBIX ypaBHEHUN AX=0

Il. 3agana cucrema yeThpex BEKTOpoB a, b, ¢, d.
a=1(2,1,3-1),b=(3,-1,2,0), c= (1, 3,4,-2), d=(4,-3,1, 1).

Haiitn nuHelHO-He3aBUCUMBIE BEKTOPBI.

OcranbHble BEKTOPHI BBIPA3UTh YEPE3 HANJCHHBIE TUHEHHO-HE3aBUCUMBIE BEKTOPBI.

I11. JToka3aTh JIMHEHHYIO 3aBUCHMOCTh CHCTEMbBI BEKTOPOB 4, B, ¢, d r11e

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

BBII[CJIHTB n3 HEC HHHefIHO-HCSaBHCHMYIO IMOoACUCTEMY U BBIPA3UTH OCTAJIBHBIC BCKTOPLI B

BUJE JIMHEWHBIX KOMOMHAIIMNA DSTOU JIMHEHHO-HE3aBUCUMON TOACUCTEMBI

V.

1 1
B=1 3 -2
-1 0

-1
Haiitu Matpuny B™ | 00paTHYIO K MaTpulle

8.3. OneHOUHBIE CpeACTBa IS IPOMEKYTOYHOH aTTeCTalNH.
®dopma mpoBeeHHsT TPOMEXYTOUHOH aTTeCcTallui — 3a4€T C OLIEHKOH.

IIpuMepHBIii CIHCOK BONPOCOB K 324€Ty

1. Onmnepanuu Haa MaTpULlaMHU, I€TEPMUHAHT MaTPHUIIbI M €0 CBOWCTBA, MUHOP 0€3 4epThl U C

4yepToM, anredpanyeckoe AomoiaHeHus, ¢hopmyna Jlammaca, oOparHas MaTpuila, MaTpU4-

Hbl€ ypaBHEHHUS, JIMHEHHass KOMOMHALMS CTPOK MAaTPUILIbl, JUHEHHAs 3aBUCUMOCTb CTPOK

MaTpHUIIbI, pAaHT MaTpPHUIIbI, 0a3UCHBII MUHOD.

Panr npoussenenus marpui.

3. JluHelHOE MPOCTPAaHCTBO (IIPUMEPHI), JTHHEWHAs 3aBUCUMOCTh BEKTOPOB, Oasmc (mpume-
pBbl), KOOPAWHATHI BEKTOpPa, pa3MEpHOCTh MPOCTPAHCTBA, U30MOp(hU3M, MpeodpazoBaHHe
KOOpJMHAT BEKTOpa, IMOANPOCTPAHCTBO M JIMHEHHas 000JouKa, HpsiMas cymma Ipo-
CTPAHCTB.

4. Cuctembl TUHEHWHBIX YpaBHEHUMN, Kiaccuukanus TUHEWHBIX ypaBHeHUH, Gopmyna Kpa-
Mepa, (yHIaMeHTaJdbHas CHCTEMa pEeLIeHMH, oOlee pelleHne OJHOPOJHOM CHCTEMBI
YpaBHEHUI, CBOMCTBO PEIICHUI HEOAHOPOAHON CUCTEMBI YpaBHEHMI, MeTo ['aycca.

N



5. CkanspHoe Npou3BEIEHHUE, EBKJIN0BO IPOCTPAHCTBO (IPUMEPHI).

6. Meton oproronanuzanuu ['pamma-IlImuara.

7. XapakTepUCTUUYECKOE YPABHEHHUE.

8. Merona Jlarpanxa U METOI OPTOrOHAIBHOIO MPeoOpa30oBaHus IPUBEICHUS KBAAPATHIHON
(opMBI K HOPMATIBHOMY U KAHOHHYECKOMY BHJIaM.

9. Hurepnonupyromuii nosuHom Jlarpanxa-CunbBectpa.

10. Metox HaxoxaeHus! QYHKIMKA OT MaTPHUIIBl Yepe3 MUHUMAIbHBIN MTOJMHOM B CIIy4yae pas-
JUYHBIX U COBMAJIAIONIUX KOPHEH XapaKTepUCTUUYECKOTO YPaBHEHUSI.

Ilepeyens Teopem:

Teopema 1 Jlammaca o nerepmunanTe (0€3 10Ka3aTeIbCTBA)

Teopema 2 O nerepMUHAHTE IPOU3BEIECHUS MaTPULL

Teopema 3 O cymiecTBOBaHMH 0OpPaTHOM MAaTPHUIIbI

Teopema 4 O MHENHHOM 3aBUCUMOCTHU CTPOK

Teopema 5 O 6a3ucHOM MUHODE

Teopema 6 O nerepMHHAaHTE MaTPULIbI PABHOM HYJIIO

Teopema 7 O TMHEWHON 3aBUCUMOCTUA BEKTOPOB

Teopema 8 O kooparMHaTax BEKTOpa B JaHHOM Oa3uce

Teopema 9 O6 nzomopdu3zme JIMHEHHBIX TPOCTPAHCTB

Teopema 10 O mpsimoii cyMMe JTUHEHHBIX IPOCTPAHCTB

Teopema 11 O pazmepHOCTH 00bEIMHEHUS U TIEPECEUCHUS JIMHEUHBIX TPOCTPAHCTB

Teopema 12 Kponekepa — Kanemnnu

Teopema 13 O penieHus OAHOPOJIHON CUCTEMBI YPAaBHEHUI.

Teopema 14 O cBOIICTBE OPTOTOHATIBLHON CUCTEMBI BEKTOPOB

Teopema 15 O cymiecTBOBaHUM OPTOrOHAIBHOTO Oa3uca

Teopema 16 O cymme pa3mepHOCTEH sigpa 1 00pas3a JIMHEHHOTo orepaTopa

Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO ONepaTopa

Teopema 18 O nmpeoOpa3oBaHny MaTpHULIbI IUHEHHOTO OiepaTopa

Teopema 19 O cBoiicTBax cOOCTBEHHBIX BEKTOPOB JIMHEHHOTO orepaTopa

Teopema 20 O nuaroHaiu3anuyu MaTPHUILI IUHEHHOTO OTepaTopa

Teopema 21 O conpsiKE€HHOM orepaTope

Teopema 22 O cBoiiCTBaX COINPSKEHHOTO oreparopa (c.3. U C.B.)

Teopema 23 O npeoOpa3oBaHUM KBaApaTUIHON (POPMBI

Teopema 24 O nmpuBeaeHNUN KBaIpaTUUHON (POPMBI K KAHOHUYECKOMY BHILY.

Teopema 25 O 3akoHE HHEPLUHU

Teopema 26 Teopema ["'ammiibToHa - Komm.

JleMOHCTPALMOHHBII BAPHAHT KOHTPOJIbHOH padoThl

X+2 y-1 z-1
P(152)- 2x-y-z+11=0 = =
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RS e N P | == 4). 9* —6xy +y? —+/10x— 3,10y = 0.
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5).

YcaoBus 3agaHui: 1) HaWTH PACCTOAHUEC OT TOUKHU [0 IJIOCKOCTU U KOOPAWHATHI IIPOCKIIUU TOYKHU
Ha IINIOCKOCTh, 2) HalTH KaHOHHUYECKHE YpaBHCHUA MMPOCKIUU HpHMOf/'I Ha IIJIOCKOCTbB, 3) HaWTHu
PacCTOAHNUEC MCXKAY CKPCHIMBAOIHUMUCA TPAMBIMA U YPABHCHUSA B3aUMHOI'O NICPIICHAUKYIIAPA, 4)
IPUBCCTHU YPABHCHUC KpHBOﬁ BTOPOTI'O MOpAJAKa K KAHOHUYCCKOMY BUY U IMOCTPOUTH KaHOHUYC-
CKYI0 CUCTEMY KOOPpAWHAT, 5) HaWTH pPacCTosAHnuEC OT TOYKU OO HpﬂMOﬁ 1 KOOpAWHATBI NPOCKINA
TOYKH Ha NPAMYIO.



IIpumep BonpocoB 1is codece10BAHUS

OOBACHUTH T€OMETPUYECKHM CMBICI AETEPMUHAHTA MATPHUIBl HEBBIPOXKICHHOTO JIMHEHHOTO Mpe-
o0pa3oBaHMs KOOPAUHAT.

[lepeuynciiuTh OCHOBHBIE CBOMCTBA ACTCPMUHAHTOB HA MPUMEPE MaTPHI] pazMepoM 2X2 u 3X3.
Onucatbh METO/ pellieHUs] CUCTEM JIMHEHHBIX YpaBHEHUN Ha ocHOBe Gopmyrn Kpamepa.

[TosicHUTDH CyIIHOCTH METO/A UCKITIOUeHUS ['aycca /Ui pelieHns CUCTeMbl JIMHEWHBIX YpaBHEHUH.
OOBACHUTD CBSI3b MEX]y OJIHO3HAYHON Pa3pelIMMOCTBIO KBAJPAaTHON CUCTEMbI JIMHEHHBIX YpaB-
HEHUN M XapaKTepoM JIMHEWHOro mnpeoOpa3oBaHUS KOOPAWHAT, 33JaHHOTO COOTBETCTBYIOLICH
MaTpHUIIEH.

[lepeuncnuth cBOMCTBA MATPUI] MOBOPOTA B IBYX U TPEX U3MEPECHUSIX.

[IpoummocTpupoBaTh KOMMYTaTUBHOCTH IIOBOPOTOB B JIBYX U3MEPEHUSX U HEKOMMYTATHBHOCTh
B TPEX U3MEPECHMUSIX.

OOBACHUTH TEOMETPUUYECKUN CMBICT BEKTOPHOTO U CMEIIAHHOTO POU3BEICHUSI.

VYkazarh crocoObl 3a/1aHus TUIOCKOCTH B IPOCTPAHCTBE U OOBACHUTH CBSI3b MEXKAY HUMHU.
[IpennoxkuTh He MEeHee JBYX Pa3IUYHbIX CIIOCOOOB HAXOXACHUS KOOPAUHAT MPOEKIMH 33JaHHON
TOYKH Ha 3aJIaHHYIO MJIOCKOCTb.

[lepeuncnuth crocoObl 3aJaHUs IPSIMOIN B IPOCTPAHCTBE U MOSCHUTH CBSI3b MEXKIY HUMH.
[IpennoxxuTh He MEHee ABYX Pa3IUYHBIX CIIOCOOOB HAaXOXICHHS YpPaBHEHHH OPTOrOHAIbHOMN
MIPOEKIIMHU MIPSIMOM, TIepeceKarolieil 3aJaHHYIO MII0CKOCTh MOJT YIJIOM, OTJIIMYHBIM OT MPSMOTO.
VYka3aTb OCHOBHBIE CBOMCTBA (POKAIBHBIX TOUYEK U JTUPEKTPUC HEBBIPOKICHHOW KPUBOM BTOPOTO
MOPsIKA.

Onucarh TpUMEHEHUE UHBAPUAHTOB KPUBOM BTOPOrO MOPSAKA AJIs MOJIYYEHUS KaHOHUYECKOTO
ypaBHEHUS KPUBOM.

JlJis KprBOIi BTOPOTO MOPSAKA MOSICHUTH COJEP)KAHUE MOHITHUSI KAHOHUUYECKOH CUCTEMBI KOOI~
HAaT ¥ METOJIMKY €€ MOCTPOCHHUSI.

Ilpumep mecmoesvix 3a0anuii 01 NPOGEPKU CHOPMUPOBAHHOCIU KOMHEMEHUUIl, YKA3AHHbIX Gbllde

n.3:

Bonpockt OTBeTHI
1 Cucrema HEOTHOPOAHBIX TUHEWHBIX | A) paHI OCHOBHOW MaTpHIIbI HAa €IMHHILY MEHBIIIE PaHTa PACIINPEHHON
anredpandecKknx ypaBHEHHH COB- MaTrpuia
MECTHA €CIIH b) panru ocHOBHO# 1 pacIMpeHHO MaTpHIbl PaBHbBI

B) panr ocHOBHO¥ MaTpuIbl OOJbIIE paHra pacIiMPEeHHONW MaTpHuIa

2 Marpuia JHHEHHOT o oTeparopa A) KOpHSIMHU XapaKTepUCTHIECKOTO YPABHEHHUS SIBIISIIOTCS pa3INIHbIC
MPUBOANTCS K ANArOHAIBHOMY BHILY BEIIICCTBEHHBIE YNCIIa
ecIH b) KopHSAMH XapaKTepHUCTHYECKOTO YPaBHEHHS SIBIISIIOTCS pPa3IMIHbIC

panroHaJIbHBIE YNCTIA.
B) xopHSIMH XapaKTepUCTUYECKOTO YPaBHEHHS SABIISIOTCS KaK Belle-
CTBEHHBIE TaK M KOMIUICKCHBIE YHCIIa

3 Ecim cuctemMa BEKTOPOB SIBISETCS A) 0IMH U3 BEKTOPOB CHCTEMBI OyeT JTMHEHHONH KOMOMHAIINEH
JIMHEMHO 3aBUCUMOM, TO OCTaJIbHBIX BEKTOPOB CUCTEMBI

B) ayneBas nuHeitHas koMOuHALNS OyIeT TPUBHAIBHOM

B) mo60ii BeKTOp cucTeMbI Oy IeT JIMHEHHOW KOMOMHAIIMEH OCTATLHBIX
BEKTOPOB CUCTEMBI

4 OgHOpoaHas cucTeMa TUHEHHBIX A) ompenienuTeNh OCHOBHOW MaTpHIIbl paBeH HYITO
anredpanvyeckux ypaBHEHUH nMeeT B) panr ocHOBHOI MaTpuUIbl MEHBIIE YKCIa HEU3BECTHBIX B CUCTEME
HEHYJIEBOE PELICHHUE €CIIU YpaBHEHUH

B) paHr ocHOBHOI MaTpHIbl PABEH YUCILy YPaBHEHHUH B CUCTEME ypaB-
HEHMH




Pa3patGorumk:

i JOLEHT Kadeapbl TEOPETUYECKON (HU3UKHU B.A. Kapnakos

ITporpamma coctasiieHa B cooTBeTcTBUU ¢ TpeboBanussMu GPI'OC BO no HanpaBieHUIO MOJ-
roroBku 03.03.03 Pagnodusuka.
[TporpamMma paccMoTpeHa Ha 3aceiaHnu_Kadeapbl TeopeTHIecKol Gu3nKu

«15» mapra 2023 1.

IIporokoa Ne6 H.o. 3aB. kabeapont A4 C.B. JloBiioB

Hacrosimas mnporpamma He MoXeT ObITh BOCHpPOM3BeJeHA HHM B Kakoil ¢opme 0e3

NpeaABapUTEJIbHOI0 IMCbMEHHOT0 paspeiCcHUs Katbeupbl-pa3pa60anKa nporpaMmmal.



