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I. Henu n 3aga4un AUCUMILIIMHBI (MOXYJISA)

Ieau - nu3yyeHne OCHOBHBIX MaTeMAaTHUYECKUX MOHSATUN M MPECTaBICHUN JTMHEHHOW anreo-
pBl M aHAJIMTHYECKOW T€OMETPHH, HA OCHOBE KOTOPBIX CO3/IAIOTCSl MaTeMaTHYecKhe MoJenn ¢u-
3MYECKUX SIBJICHUH M 3aKOHOB B JIMHEWHOM MPHUONIMKEHMU, M3YUYEHHE DPA3JIUYHBIX YHCIOBBIX
MHOKECTB M CTPYKTYp, IOCTPOCHHBIX HAa YHCIOBBIX MHOYKECTBAX, JINHEHHBIE U €BKIUIO0BBIE IIPO-
CTPaHCTBA, JIMHEHHbIC U MOJWINHEHHbIE GYHKINU U (YyHKIIMOHAJIBI, IPpeoOpa30oBaHus, JIUHEHHbIE
OIIepaTOPbI, CUCTEMBI JINHEWHBIX YPABHEHUM U METO/bl X PELICHHUS.

3HaHUs, MOJYyYCHHBIC NIPH U3yYeHUH «JIMHEWHOW anreOphl U aHATUTHYECKON TeOMETPHI

(bOpMHUPYIOT MaTEMaTUYECKYIO0 KYJIbTYpYy, COCTaBJISIFOT OCHOBY €CTECTBEHHOHAYYHOTO IIOJIX0Ja

UCCIIeIOBAaHMSI IPUPOJHBIX SIBIEHUH. l3yueHne OCHOBHBIX pa3[esioB JUHEHHOW anreOphl U reo-

METpPUH, HEOOXOIUMBIX JIJIsl TOHUMAHMA JPYTHX JUCHUIUIMH MAaTEeMAaTUKH, a TAKXKe JUCIUILIAH

KJIacCUYeCcKOM M KBaHTOBOM (um3uku. KoopanHaTHbI mMeTon (GOpMYyJIHMPOBKH U HCCIIENOBAHUS

F€OMETPUYECKUX BOIPOCOB OTHOCHUTCS K YMCIIY Ba)KHEHIIMX KOHUEINIUN COBPEMEHHOM Marema-

TUKU. Ero BO3MOXHOCTH U chepa NPUMEHEHUs BBIXOAAT JAJEKO 32 PAMKU T€X MPOCTEHIINX pe-

3yJbTAaTOB, KOTOPbIE HBIHE IPUHATO OTHOCUTH K aHAIUTHYECKOW reomeTpun. CTaHIapTHBINA KypC

aHAJIMTUYECKON TeoMeTpUH HeoOxomuMm Juis (opMUpoBaHMsA oOIIed (U3MKO-MaTeMaTHYeCKON

KYJBTYPBI, TaK KaK IT03BOJISICT HA YK€ 3HAKOMBIX CTYJEHTY IIPOCTBIX IIPUMEpax OCO3HATh TO, KaK

anreOpanyeckre M aHAIUTUYECKUE METOJIbl UCIOJIBb3YIOTCS JUIsl TOCTAHOBKHM M PEIIEHUs] YUCTO

reoMeTpUYecKuX 3a1ad. Kpome Toro, npu U3ydyeHur aHaIUTHYECKOW N€OMETPUH ydYalllUNCs IIPU-
oOpeTraeT HayaJlbHbIE HABBIKM B IIPOBEJCHUU PACUETOB aIreOpanyecKoro Xapakrepa ¢ BEeKTOPHbI-

MU M MaTPUYHBIMH OOBEKTAMHU, YUUTCSI CONOCTABIIATH UM HATJISTHOE T€OMETPHUUECKOE UCTOIKO-

BaHHE. JJIEMEHTApHBIE BOIPOCHI '€OMETPUUYECKOTO COJECP)KAHUS IIOBCEMECTHO BO3HHUKAIOT Ha

Pa3JIMYHBIX 3TAlax IOCTAHOBKHU U PEIICHUS KOHKPETHBIX 3a7a4 TEOPETUYECKON MEXAHUKH, DJICK-

TPOAMHAMUKH, ONTUKH, KBAHTOBOM MEXAHUKU U CTaTUCTUYECKON (PU3MKHU.

IIpy n3ydeHnn AMCUUIUIMHBI PELIAOTCS CIEAYIOLINE 3a1a4u:

® 13YYCHHE OCHOBHBIX MOHITHI JTMHEHHON anreOpsl, METOJIOB U IPUEMOB MAaTEMAaTUYECKUX J10-
Ka3aTeJIbCTB TEOPEM U YTBEPKICHUM

® OBJAJCHUE IPAKTUYECKMMM HAaBBIKAMHU W IPUEMAMM BBIYMCIICHHUN ONPENCIINTENEH MaTpHll,
ornepauuil HaJ MaTpULIAMU, PELIEHUS] CUCTEM JIMHEWHBIX anreOpanuyecKkux ypaBHEHUH, 3aKO-
HOB MpeoOpa3oBaHUi BEKTOPOB W MAaTpUI], PELICHUS XapaKTEepPUCTHUYECKOIO YpaBHEHHUS,
HAXO0X/IEHNUsI COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUM, ONepaluil HaJ KBajJpaTH4-
HBIMU ()OPMaMH, BBIYMCIECHUS QYHKIUN OT MATPHIL U T.1.

e (opMHUpPOBaHME y CTYIEHTOB YMEHUI U HABBIKOB CAMOCTOSTENILHOTO IPUOOPETEHUS U TIpUMe-
HEHUs 3HAaHUH IIPU MCCIIEJOBAHUN U IOCTPOSHUN MAaTEMAaTUYECKUX MOJCIICH;

e OBJAJICHUE 3HAHUSAMHU 10 IPUMEHEHHIO anreOpsl B pa3IMyHbIX pas3zaenax (GU3HMKH MPH OIHca-
HUM (PU3MUYECKUX SBICHUH;

® IIPOJIEMOHCTPUPOBATH UCIOJIb30BAHUE BEKTOPHBIX U MAaTPUUYHBIX PACUETOB HA NPUMEPE pac-
CMOTPEHHMSI XOPOILIO U3BECTHBIX BOIIPOCOB 3JIEMEHTAPHON r€OMETPUH B paMKaX KOOPJAMHATHO-
ro0 METO/a ONKUCAHMS;

® COOOUINTH HEOOXOJUMYIO COBOKYITHOCTh F€OMETPUUECKUX (PAKTOB M PE3yJIbTAaTOB, HUCIIOIb3Y-
€MBIX B JalibHEHIIEeM NpU U3y4yeHUH (PyHAaMEHTaIbHBIX U MPUKIAJHBIX JUCUUIUINH (U3UKO-
MaTeMaTHYeCKOTo IMKJIAa, HEOOXOIUMBIX OyaylieMy BBITYCKHUKY B €ro MOBCEIHEBHOM nes-
TEJIBHOCTH;

® T[OSICHUTh F€OMETPUUECKOE MPOUCXOXKIEHUE U CO/IEpPKaHUE Psila OCHOBHBIX (PM3UYECKUX Be-
JINYUH, OTHOCAIIUXCS IIPEUMYILECTBEHHO K MEXaHUKE MaTEPUAJIbHOW TOYKU U CHCTEMBI Ma-
TE€PUAJIbHBIX TOYEK.

e (opMHUpOBaTh TBEP/ble HABBIKM B ITOCTAHOBKE 33J]a4 M B UX PELICHUU KOOPJMHATHBIM METO-
JIOM B CITydasiX, KOT/Ia TE€OMETPUIECKHE OOBEKTHI ONMMCHIBAIOTCSI CUCTEMaMH JIMHEWHBIX ypaB-
HEHUH 1 HEPaBEHCTB;

e  OBJAJICHHE IIPUEMAMH U CIOCOOAMM UCCIEA0BaHMS JIUHEHHBIX YPAaBHEHUH U CUCTEM JIHMHEH-
HBIX YpaBHEHUI C JBYMs U TpPeMsl IEPEMEHHBIMU C UCIIOJIb30BAHMEM BEKTOPHOI'O M MaTpuy-



HOI'0 UCUHCJICHUA.
I1. Mecto nucuunimnusbl B crpykrype OITIOIT

JIuneitHast anreOpa W aHATUTHYECKasi TEOMETPUS OTHOCUTCS K TUCIMIIMHAM 00s3aTeIbHOM
YaCTH OCHOBHOW TMPOQeCCHOHAIBHONW 00pa30BaTEIIbHOM MPOTPAMMBI U SIBIIIETCS 00sS3aTEeIbHON
st ocBoeHusl. OCHOBHBIE TPeOOBAaHUS K BXOAHBIM 3HAHUSM CBSI3aHBI CO 3HAHUSIMH U HaBBIKAMU,
BJIJICHUEM BBIYHCIUTEIBHBIMU METOAAMU U IIPUEMAMU PELICHHs CTaHIApTHBIX 3a1a4 M3yyaemas
IUCLUIUIMHA SBISIETCS 0a30BOM [UIA M3ydeHHs TaKMX AMCUUIUIMH Kak «uddepeHunanbupie u
MHTErpajbHble YpaBHEHUs», « Teopust GyHKUUN KOMIJIEKCHOIO IEpPEeMEHHOro», «MeTojsl MaTe-
MaTHYECKOW (PU3UKU», a TAKXKE PAAa AUCHUILIUH TEOPETUUECKON (Ppr3ukm: « DNEKTPOAUHAMUKAY,
«KBaHTOBasi MEXaHUKa», a TaKXKe OOJIBLIIMHCTBA YYEOHBIX TUCLMIUIMH NPO(UIs «MaTepuanbl U
KOMITOHEHTBI TBEPAOTEIbHON JIEKTPOHUKI.

III. TpeOoBaHusA K pe3y1bTATAM OCBOCHHS JMCIUIIIMHBI (MOAYJIfA)
IlepevyeHns MuIaHNPyeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE , COOTHECEHHBIX C HH/IH-
KATOPAMHU JOCTH/KEHHS KOMIIETCHIIUH

Komnerenmus OIIK-3: CnocobeH HCMONB30BaTh HEOOXOAMMBIE MaTEeMAaTUYECKHUE METOIbI
JUISL pelIeHus 3a/1ad IpodecCuOHAIBHOM 1eATeNbHOCTH

HNupukaropsel OIIK 3.1 3HaeT: OCHOBOIOJAralmlfe MNPUHIIH-
Bribupaer marematudyeckue METOJbl bl M NOHATHS JIMHEHHOW anreOpbl u

KOMIIETCHIIUH o
JUIs pelIeHus 3ajad NpoQecCuoHalb- aHAIUTUYECKON reOMEeTpUH.
HOM JI€ATEIIbHOCTH YMeeT: NpUMEHATh 3HAHHUS K pellle-
HUIO 3a7a4.

Birageer: OCHOBHBIMM METOAAMH JIM-
HEeHOI anreOpbl M aHAIUTUYECKOMH
TEOMETPHH.

IV. Conep:kanue u CTPYKTYpa AMCHUNIMHBI

OO0beM AMCUUIUINHBI COCTaBISAET 5 3aueTHbIX enuHuL, 180 yacoB, B Tom uncie 83 yaca KOH-
TaKTHOH paboThI.

3aHATUS TPOBOJATCS B OUHOM (opMe 00ydeHHUs ¢ MPUMEHEHUEM JAUCTAHIIMOHHOTO KOHTPOJIS
caMmocTosTeNNbHOU paboThl cTyaeHToB yepe3 DMOC dakynpreTa. DIEKTPOHHOH M TUCTAHIMOH-
HOM (hopM 00yUeHHUs HE MpeyCMaTPUBACTCS.

Ha mpakTiueckyro moAroToBKy OTBOAMUTCS 34 4acoB.

dopma NpoMeKyTOUHON aTTeCTAllUU: YK3aMEH.

4.1. Copep:kaHue IMCUUILIMHBI, CTPYKTYPHPOBaHHOEe IO TeMaM, C yKa3aHHEeM BH/I0B
yueOHBIX 3aHATHI U OTBEIECHHOT0 HA HUX KOJIUYECTBA aKAaIeMHUYEeCKUX YaCOB

Ne Paz- C Be U3 Buapl yueOHo# paboThl, ®DopMmsI Te-
n/m  gen e er  HUX  BKIJIIOYas CaMOCTOSTEIbHYIO paboTy O0Oydaromuxcs , MpakTHue-  KyIero KOH-
JUMc- M O Tpak- CKYIO IIOATOTOBKY U TPYAOEMKOCTh TpOJIs ycrie-
OUIUI €  4a  THYe- (B yacax) BaeMOCTH;
WHB/T €  CcO  CKas ®opma mpo-
KonTakTHas paboTta npenoaasarens ¢ odydaro-  Camocros- .
eMBl T B TOX- MEKYTOUHOMH
LIUMUCS TeJbHast
p ro- aTTeCTalln
pabora
TOBKa Jlexun Cemunapckue KoncynpTanun (no cemecm-
00y- /mpakTHYecKre pam)
qaro- /naboparopHbie
InX- 3aHATHS
csl
1 bmoxk 1 180 34 34 34 1 71 [IpakTuue-

1-2 CKOe  3ana-



HUE; 3a4eT

HUroro: 180 34 34 34 1 71

4.2 IlnaH BHeayIMTOPHOI cAMOCTOSITEJILHOM PA00ThI 00y4aIOIIMXCH 10 JUCHUILIIHHE

CemecTtp Hazpanme pa3- CamocrosiTenpHas paboTa 00yJaronixcs Ornenovnoe Y4ebHo-
Jera, TeMBI CpPEnCTBO MeTouge-

Bung camocros- Cpoku BeIon- TpymoeMKCTh
A P py. ckoe  obec-

TEIbHON pabo- HeHUs (gac.)
IeyeHue ca-
TBI
MOCTOSITEb-
HOW pabOTHI
1 Brnox 1-2 3ananue B BU- Ilocme  mpoit- 71 Jemonctpamus Mctounuku
1€ 3amad IIEHHBIX TEM TOTOBBIX  P€- o ocHOBHOM

IIeHUH
A JIOIOJIHHU-

TCILHOU IIH-
TEepaTypsl IO
TeMe IpaK-
THYECKUX
3aHATHH;
Oo6pa3soBa-
TETbHBIC
pecypcesl, no-
CTYIIHBIC TIO
JIOTHHY u
MapoJTko,
MPEI0CTaB-
JITEMBIM
Hayunoi
OMOTHOTEKOH
ury.

4.3. Conep:xxaHue y4eOHOIro MaTepuasa

Baok 1. JInuelinas ajireopa

Tema 1. Matpuiel ¥ onpeieanTenu

1. Beenenue. JIuneitHoCTh B (pM3MKe W MareMaTHKe. MaTpHIlbl, oniepaii HaJ MaTpUIIAMH,
cBolicTBa onepanuii. TpancnoHupoBanue. JInHeliHOe MpeoOpa3oBanue. bioyHbie MaTpUIIbI, MPsi-
Masi CyMMa MaTpull, alreOpandeckre CBOMCTBA MpsMOW cyMMbl. KOMMyTaTop W aHTHKOMMYTa-
top. Cnen Matpuibl. ['pymnmna moJcTaHOBOK U CUMMETpUYecKas TpyIia.

2. OnpenenuTenib MaTpUILIBI (J1Ba onpesesienns). MuHop u anredpanyeckoe JonoiaHeHue. [[sa
tuna MuHOpoB. Teopema Ne 1 Jlarutaca. OcHOBHBIE CBOMCTBa omnpenenurteneit. Onpeneaurens
npousseaenus marpuir det(AB) = det(A) det(B), Teopema Ne2. OGparnas matpuiia, Teopema Ne
3. MaTtpu4Hbie ypaBHEHUS.

3. JluneiiHast 3aBUCUMOCTb CTPOK U CTOJNOIOB MaTpulel, Teopema Ne 4. Panr u 6a3ucHbIN
MUHOP MaTpHUIIbl. DIeMEeHTapHbIe TPeoOpa30BaHusl CTPOK MATPHUIIbl. MeTO bl BEIYUCICHHS paHra:
METO]1 AJIEMEHTApHbIX MPEOOpPa30BaHUN U METOJ OKaWMISIOUMX MUHOpPOB. Teopema Ne 5 o Oa-
3uCHOM MuHOpe. Panr npousBeaenus matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. JIuneitHoe IpOCTPaHCTBO

4. JluHelHOE TPOCTPAHCTBO, BEIIECTBEHHOE M KOMIUIEKCHOE. OCHOBHBIE MPUMEPHI JTHHEH-
HBIX NMpOCTpaHCTB. JIuHelHas KOMOMHAIMA W JIMHEHAsl 3aBUCUMOCTbh BEKTOPOB, Teopema Ne 7.
PasmepHocth mpoctpanctBa. basuc u koopaunatel. [Ipumepst 6a3ucoB. EAMHCTBEHHOCTH pa3io-
YKEHUsI BEKTOpa 1o 6a3ucy, reopema Ne 8.




5. ToampocTpaHCTBO M JMHEHHass 000JI0UKa CHCTEMbI BEKTOPOB, Pa3MEPHOCTH JTHMHEHHOU
o6onouku. [Ipsimasi cyMMa JIMHEWHBIX TPOCTPaHCTB, Teopema Ne 9. O0beAMHEHUE U TIepeceueHne
JUHEHHBIX MPOCTpaHCTB, TeopeMa Ne 10 o pazmepHOCTH OO0BEAMHEHUS MpOCTpaHCTB. M3omop-
($hu3M TMHEHHBIX pocTpaHcTB, TeopeMa Ne 11. [IpeobpazoBanne KoOOpAMHAT BEKTOpa MIPH IIPE00-
pa3oBaHuu Oasuca.

Tema 3. CucTeMbl JIMHEWHBIX YPAaBHEHUU

6. Cucremsl suHelHbIx ypaBHeruid (CJIY). CrnocoObl 3amucu u ux knaccuduxamnus. Cos-
MectHOCTh CJIY, Teopema Ne 12 Kponekepa- Kanennu. KpamepoBckue cuctembl JIMHEHHBIX He-
onHopoaHbIX ypaBHeHuil. @opmyna Kpamepa. Meron K.I'aycca pemieHuss CUCTEMbI JTMHEWMHBIX
ypaBHeHul. Pemenue onHopoanoit CJIY, TpuBHanbHOE U HETPUBHAIBHOE pelieHus, TeopeMa No
13. dynpamenTanpHas cucrtema perieruit onHopoanoi CJIY. OOmiee pemieHue, TPOCTPAHCTBO
pewennii. CBOMCTBA PEIICHUH HEOJAHOPOIHON M COOTBETCTBYIOIIECH OJHOPOIHON CUCTEMBI ypaB-
HEHMUI.

Tema 4. EBKIMIOBO M YHUTAPHOE IPOCTPAHCTBO

7. Cuctema akCMOM CKaJISIPHOTO IIpou3BeieHus. KOMIIIIEKCHOE U BEIIECTBEHHOE €BKIINI0BbI
npoctpancTtBa. OOmIM BUJ 3a/laHusl CKAJISIPHOTO MPOU3BEICHUS KOHEYHOMEPHOTO JIMHEWHOTO
npoctpancTBO. OCHOBHBIE TPUMEPHI 33/1aHUS CKAJIIPHBIX MPOU3BEICHUM B PA3IMUYHBIX JIMHEHHBIX
npoctpanctBax. HepaBenctBo Komm - bynskosckoro. IIpumepsr HepaBencts Komun - ByHsikoB-
ckoro. OmnpeneneHus yria Mexay JByMs BEKTOpaMd U HOpMbI ([JiuHbI) BekTopa. HopMmupoBaH-
HOE IPOCTPAHCTBO.

8. OpToroHaILHOCTh BEKTOPOB M OPTOTOHANBHBIN Oasuc, Teopema Ne 14. CoiicTBa opToro-
HajgpHOTO 0a3uca. Meros oproroHanuzamnuu ['pama - [lImuara, Teopema Ne 15. Matpuma ['pama.
I'eomeTprueckuii cMbICT ONIpeneNuTeNss MaTpullsl [ pama.

Tewma 5. JIuneliHble onepaTopbl B KOHEYHOMEPHOM JUHEHHOM IPOCTPAHCTBE

9. Jluneitnblii oneparop. Onepanuu HaJ JIMHEHHBIMU ollepaTopamMu U MX cBoiicTBa. IIpo-
CTPAHCTBO JIMHEWHBIX OMEPaTOpOB. Marpuila JUHEHUHOrO Oneparopa B KOHEUHOMEPHOM JIMHEM-
HOM TpocTpaHcTBe. fapo u obpa3 JuHeHHoro omeparopa, npuMmepsl. Teopema Ne 16 o cymme
pasMepHocTel sapa u obpasza. Panr nuHeltHOTO omeparopa. OOpaTHBINA ONEpaTop M YCIOBUS CY-
IIECTBOBAaHUS 0OpaTHOTO omepaTopa.

10. CrpykTypa nuHerHoro oneparopa. MHBapuaHTHOE MPOCTPaHCTBO. Bua MaTpuiibl JIMHEN-
HOTO omneparopa B cllydyae CYIIECTBOBAHMSI MHBAPUAHTHBIX MPOCTpaHCTB. OJHOMEPHbIE UHBApH-
aHTHbIE MoAnpocTpaHcTBa. COOCTBEHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JIUHEIHOrO ornepa-
Topa, Teopema Ne 17. XapakTepucTUUECKOE YPAaBHEHUE U XAPAKTEPUCTUUECKHUI OJTUHOM.

11. Cnektp nuneiiHoro oneparopa. IIpeobpazoBanue MaTpullbl JUHEHHOTO OomepaTopa, Teo-
pema Ne 18. TTogoOHbIe MaTpuIlsl 1 X cBoicTBa. Teopema Ne 19 o cBoiicTBaX COOCTBEHHBIX BEK-
TOPOB JTUHEHHOTO omeparopa. JlnaroHaim3amnus MaTpuIlsl JIMHEHHOTO oneparopa, Teopema Ne 20.
Ilonamue d#copOanosoti hopmsl Mampuybi.

12. ConpsixeHHbIN onepatop, Teopema Ne 21. DpMUTOB onepaTop U CBOMCTBA OINEpALMH dp-
MHUTOBO comnpsibkeHrne. CBOWCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUN IPMHUTOBA
omeparopa, Teopema Ne 22. YHUTapHBIN (OPTOTOHAIBHBIN) OTIEPATOpP U €r0 OCHOBHBIE CBOMCTBA.

OOt BUA OPTOrOHATBHOTO OlepaTopa Ha MIOCKOCTH.

Tema 6. bunnneilinsle ¥ kBagpaTnyHele ¢GopMbL, GYHKIIHA OT MAaTPHIL

13. bununeiinas u xBagpatuyHas ¢opmbl. [lomyTtopanuneiinas ¢opma. Knaccudukanus
KBaapaTHuHbIX (Gopm, kputepuil CunbBectpa. HopmanibHbI 1 KaHOHUYECKUN BUJBI KBaJpaTHU-
Hoit popmpbl. [IpeobpazoBanue kBagpaTudHON (HOPMBI pU Mpeodpa3zoBaHuM Oaszuca, Teopema No
23. Panr xBagpatuyHoil ¢popMmbl. Meton Jlarpanka npuBeneHus: KBaapaTuyHOW GOPMBI K CyMMe
KBaJIpaToB. METO/I OPTOTrOHATBLHOTO MPeoOpa3oBaHUsl KBAAPATUIHONH (POPMBI K KAHOHUYECKOMY
BHy, Teopema Ne 24, 3akoH nHepiuu. OTHOBPEMEHHOE TIPUBEACHHUE JIBYX KBaJIPATHYHBIX (popm
K CyMMe€ KBaJpaToB, TeopeMa Ne 25.

14. CnekTpanbHOe pasiokeHue 3pMHUTOBa omnepaTopa. CBOWCTBA MPOEKIIMOHHBIX OIEpPaTO-
poB. Teopema Ne 26 I"'amunibrona - Konu.

15. ®yuknun ot Marpuil. [lomnHOMUanbHAs MaTpHIla 1 MUHUMAJIBHBIN monuHOM. HTEpmo-




nupyrouii nonuHoM Jlarpanxa - CunbeBecTpa.

biok 2. AHaguTuyeckasg reOMETPHU

Paznen 1| MATPULIBI 1 AETEPMUWHAHTBI 2x2 1 3x3

Tema 1. KoopauHaTHBINA MeTO (GOPMYJIMPOBKU U UCCIEIOBaHUS F€OMETPUUYECKHUX BOIIPOCOB,
€ro poJib B paMKax COBpeMeHHOW MaTeMaTHKU. OCHOBHbIE CHUCTEMbI KOOPJIMUHAT, UCIIOJIb3yEMbIE
Ha MpaKTHKE: MPSIMOYToJIbHAs IEKapTOBa, KOCOYrojibHAas JeKapToBa, IMIMHAPUYEcKas U chepu-
yeckas. [IpeoOpa3zoBaHusi KOOpAMHAT U CBOWCTBA CUMMETPHUHU.

Tema 2. Matpuuibl 2X2 1 3X3 U UX CBSI3b C JIMHEHHBIMU MPeoOpazoBaHUsIMU KoopauHaT. Jle-
TEPMHUHAHTHI MaTPUILl IPeoOpa30BaHus B IBYX U TPEX U3MEPEHUSX, IPaBUiIa BBIYUCIEHUS, OCHOB-
HbIE CBOMCTBA M F€OMETPUUECKUM cMbICiI. Ciiel MaTpULIbI U €0 CBOMCTBA.

Tema 3. IIpaBUiio yMHOKEHHUSI MaTPHUIl U €T0 F€OMETpUYECKass MOTUBUPOBKa. Teopema o ae-
TepMUHaHTe NpousBeneHus Marpul. [IpeacraBnenue 06 oOpaTHON MaTpule Kak MaTpuie oopat-
HOTro npeoOpa3zoBaHusl. BeIpokeHHbIE MAaTPHUILIbI, KPUTEPHIl CYILIIECTBOBAHUS OOpAaTHOW MaTPHIIBL.
Haxoxnenue oOpaTHON MaTpHIIb B cydae MaTpull 2X2 u 3X3.

Tema 4. KBagpaTHble CUCTEMBbI JIMHEWHBIX YPAaBHEHUN C IByMS U TPEMsI HEU3BECTHBIMU, KpH-
Tepuil OJHO3HA4YHOH pazpemmmocTu U dopmyisl Kpamepa. Ilpencrasienue o metoae ["aycca.
['eomeTprueckoe UCTOIKOBAHUE OJHO3HAYHON Pa3pelInMOCTH, HECOBMECTHOW CUCTEMBI U CHCTE-
MBI ¢ OECKOHEYHBIM UUCIIOM perieHnid. OpToroHanbHble MAaTPUIIBI M UX CBOICTBA.

Paznen 2 BEKTOPBI U OITEPALIMU HAJT HUMU

Tema 5. BekTopsl Kak HanpasiieHHbIE 0Tpe3KU. COBOKYITHOCTH BEKTOPOB. JIMHElHas He3aBu-
CUMOCTb U JIMHEWHAsi 3aBUCUMOCTh COBOKYITHOCTH BEKTOPOB. ba3ucHbIE BEKTOpPHI U pa3ioKeHUE
3ajaHHOTO0 BekTopa. KoopnuHatel BekTopa B 6aszuce. [leiicTBus ¢ BEKTOpaMHU B KOOPAMHATHOM
[IpE/ICTaBICHUH.

Tema 6. VI3MeHeHHE KOOPJIMHAT BEKTOpa MpHU 3aMeHe Oa3uca M Havaja koopauHat. IIpen-
CTaBIICHHE EBKJIMJIOBBIX IBMKEHUH ¢ (DUKCHPOBAHHBIM HAYaJOM OPTOTOHAIBHBIMH MAaTPHIIAMHU.
IToBOpPOT M cIBHT NPSAMOYTOJIBHOW JEKapTOBOM CHUCTEMBI KOOpAMHAT. MaTpuua moBOpoTa U €€
cBOMCTBAa. HEKOMMYTAaTHBHOCTB TPEXMEPHBIX IIOBOPOTOB.

Tema 7. CkansgpHOoe NPOU3BEIECHUE BEKTOPOB, €r0 JIMHEHHOCTh. BekTOpHOE Npon3BEneHNUE U
ero csorcrBa. KococummerpuuHocTs. [IpeacraBienne BEKTOPHOE MPOU3BEACHUE B OPTOIrOHAIIb-
HOM 0a3uce MpH NOMOILM CUMBOJINYECKOTo onpeaenuresns. @opMyia Juist ABOWHOTO BEKTOPHOTO
npousseaenus “BAC-CAB”. CmenmianHoe MPOU3BECHUE U €T0 T€OMETPHUECKUI CMBICTT.

Pazzien 3 TEOMETPUS IMTPSMBIX U INIOCKOCTEN

Tema 8. CriocoObl 3a7aHMsI IPSIMOM JIMHUM Ha TUIOCKOCTH: BEKTOPHOE ypaBHEHUE B IlapaMeT-
pHrueckoil popme, HOpMalbHOE BEKTOPHOE YpaBHEHHE, KAHOHMUYECKOE YpaBHEHHE U o0IIee ypaB-
HEHUE B JIEKapTOBOW cucTeMe KoopauHar. Ciydau napajuleIbHOCTH U NEpPHEHAMKYJISIPHOCTH
IBYX INPSAMBIX, YTOJI MEXKIY ABYMs NPAMBIMU. PacCcTossHHE OT 3alaHHOM TOYKHU 10 3aJaHHOU Ips-
MOH.

Tema 9. CriocoObl 3a1aHUS TUIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE YPAaBHEHHE B MMapaMeTpH-
yeckoil (opme, HOpMaJIbHOE BEKTOPHOE ypaBHEHHE U 0Olee ypaBHEHHE B JIEKapTOBOM CHCTEMe
koopauHat. [lepexon ot oxHol (opmbl Kk Apyroi. Ilnockocts, npoxonsiias yepes3 TpH JTaHHbIE
TOYKH. PaccTosiHME OT 3alaHHOM TOYKM 0 33JaHHOU IUIOCKOCTH. YTOJ MEXAY IBYMs IIJIOCKO-
CTSIMM.

Tema 10. Hampasnsitomuii BEKTOp HpPsIMOW, NMapaMeTpUUECKOe ypaBHEHHE IPSIMOW B Mpo-
cTpaHcTBe. OnucaHue NpsMON B TEPMUHAX BEKTOPHOrO Mpou3BeleHUs. KaHoHMUYecKoe ypaBHe-
HUE NpsAMO B npocTpaHcTBe. [lepexon oT ogHOro crnoco6a 3aganus kK Apyromy. IlapannenbHsie,
IepeCeKaroINecs U CKPEINBAIOIINECS TIPSMBIE.

Tema 11. BrluucieHnne paccTOsSHUS MEXKIY CKpeluBaronmmucs npsmbiMu. [locrpoenue B3a-
MMHOT0 NEPIEHANKYJIApa U1 TAKUX MpsAMBIX. OpTOroHaabHas IPOEKLUs MPSMOU Ha INIOCKOCTh B
Clly4ae UX IEPECEUYCHMs, PA3N0KCHUE HAIPABIAIOLIEIO BEKTOPa HA JBE B3aUMHO IEPIICHIUKY-
JsIpHbIE KOMIOHEHTHI. [lapaMeTpuueckoe ypaBHEHUE EPIEHANKYJIAPA K INIOCKOCTH.

Tema 12. ITyuok miiockocTel, ciocoOsl ero onucanus. [Ipsmas TuHMUS Kak epeceyeHue IByX




IJIOCKOCTEMN. BblunciaeHne paccTosiHUA OT 3aIaHHOM TOYKH J10 33IaHHOM MPSIMOM B MPOCTPAHCTBE.
VYpaBHEHHE NTEPIEHAUKYIISAPA, ONMYIIEHHOIO U3 3aJaHHOM TOYKH Ha 3aJaHHYIO MPAMYIO.

Paznen 4 KPMBBIE BTOPOI'O TTOPAJIKA

Tema 13. O01iee ypaBHEHHE KPUBOH BTOPOTO MOPSAKA HA TUIOCKOCTH M CTaHJApTHAs €ro 3a-
Uch. BBIpOKIEHHBIE M HEBBIPOXKICHHBIE KPUBBIE BTOPOIro Mopsiaka. Tpu THIa KPUBBIX BTOPOIO
MOPAIKA: JUIMIITUYECKUH, TapaboInYecKuil U runepooIndeckuii. iuic, napadosua u runepoo-
J1a KaK KOHUYECKUE CEUEHUS.

Tema 14. OcHOBHBIC TEOMETPUUYECKHE CBOWCTBA AJUINIICA, TTapabosibl ¥ runepoosl. Dokaib-
HBIE TOYKH, SKCHEHTPUCUTET U AUPEKTPUCHI JJIsI ITUX KPUBBIX. Y PaBHEHUE HEBBIPOKICHHOU KpH-
BOM BTOPOTO MOPSAKA B MOJISIPHOU CUCTEME KOOPAMHAT. Y paBHEHUE KacaTeIbHOM K KPUBOH B 3a-
JTAHHOW TOYKE.

Tema 15. N3menenne ko3pGUIIMEHTOB B 00IEM YpaBHEHUHU KPUBOW BTOPOTO MOPSIKA TPH
npeoOpa3oBaHUU JIEKAPTOBOW CUCTEMbI KOOpAMHAT. TpH MHBapHaHTa KPUBOH BTOPOTO MOPSIKA.
Hcnons30BaHNEe WHBApUAHTOB JUIsl NPUBEICHUSI YPaBHEHHsS KPHUBOW BTOPOro MOpsAKa K IPoO-
creiimemy Buay. IHBapuaHThl KaKk MAaTPUYHBIE XapaKTEPUCTUKH.

Tema 16. YpaBHEeHUE KpHUBOW BTOPOTO MOpsJKa Kak KBajpaTudHas (opma JIBYX MEPEMEH-
HbIX. [IpuBeieHre ypaBHEHUSI KPUBOM BTOPOI0 MOPSAIKA K KAHOHUYECKOMY BUJY C MIOMOIIBIO Op-
TOTOHAJIbHBIX MpeoOpa3oBanuii. KanHoHnueckas cucremMa KOOpIUHAT, IEPeXo] K Hell IMyTeM MOBO-
pOTa U MOCJIEAYIOUIETO CIBUTA CUCTEMBI.

4.3.1. llepeyeHb CEMMHAPCKHUX, MPAKTHYECKUX 3aHITHII U J1a00PATOPHBIX padoT
brok 1. JIuneiinas anredpa

No No paznena | HaumeHoBanue cemuHapoB, | Tpynoemkocts | OueHounble cpen- | @opmupye-
M TeMBI | IpaKTHYECKUX © Jabopa- | (Jacsl) CTBa MBbIE KOMIIE-
JCLIU- TOPHBIX PadOT TEHIIUU
TUTUHBI (mpakTUYecKue 3aHATHA)

(Mo TyIIsT)

1 2 3 4 5 6

1 1 MaTpHuliisl ¥ ONIpeNeNUTENN 4 Kommnexr 3aganuit | OIIK-3

2 2 . Komrmtekt OIIK-3
JluneiiHOE MPOCTPAHCTBO 2 .,

33amaHuit

3 3 CHCTfMH JIMHCHHBIX  ypaB- 4 Kommuekr 3amanunii | OIIK-3
HEHHH

4 4 EBximnzoso  u - yHuraphoe 2 Kommnekr 3aganuit | OIK-3
IPOCTPAHCTBO

5 5 Jlmernse OIICpaTophbl B Kommnekr 3amanuii | OIIK-3
KOHEYHOMEPHOM JTMHEHHOM 2
POCTPAHCTBE

6 6 bumHeiiHbIC M KBajpaTH- Kommnexr 3aganuit | OIIK-3
Hble (QOpMBI, (YHKUUH OT 4
MaTpHIL

BJiok 2. AHasMTH4YecKasi reoMeTpusi
Ne Nopaznenam | HammeHoBanue ceMUHapoB, paktuue- | Tpy- O1neHOYHBIE dopmupye-
/0 | TeMBbl AUCIH- CKHUX U J1a00paToOpHBIX padoT J0eM- cpeacTsa MBbI€ KOMIIE-
TUTHHBI (MOJTY- KOCTh TEHIUH
TI) (qa-
CBI)
1 2 3 4 5 6




1. | Pa3men 1, Tema | OcHOBHBIE CHCTEMBI KOOPIUHAT, JIH- 3aganue Ha OIK-3
1 HeWHbIe TPeo0pa30BaHuUs 1EKAPTOBBIX ceMuHape B
KOOPJIMHAT ¥ CBOWCTBA CUMMETPHHU. BUJIE 331a4H
2. | Pazgen 1, Tema | Marpuust 2x2 u 3x3, ux cBs3b ¢ ad- 3anaHue Ha OIK-3
2 (uHHBIMU TIPEOOPa30BAHUSIMH KOOP- CEMMHape B
JuHAT. JleTepMUHAHTHL. BUJE 334U
3. | Pazmen 1, Tema | Omepartust yMHOKEHHUS MaTPHII K €€ 3ajaHue Ha OITK-3
3 cBoiicTBa. CymiecTBOBaHHE 00paTHOM ceMUHape B
MaTpPHUIBL. BUJIE 33/1a4
4. | Pazgen 1, Tema | KBagpaTHble CHCTEMBI TMHEHHBIX 3aganue Ha OIIK-3
4 YpaBHEHUH ¢ ABYMsI U TPEMsI HEU3- ceMuHape B
BecTHBIMH, popmyisl Kpamepa. [pen- BUJE 3a]a4u
crasyieHue o metone ["aycca.
5. | Pazgen 2, Tema | ba3ucHble BEKTOpHI U pa3jioKeHHe 3a- 3anaHue Ha OIIK-3
5 JTAHHOTO BEKTOpa B Oaszuce. BekTops! B ceMHuHape B
KOOPAMHATHOM TPECTABICHUH. BHJIE 33/1a4H
6. | Pazgen 2, Tema | [ToBOpOT mpAMOYTOJIHON I€KapTOBOM 3anaHue Ha OIK-3
6 CHCTEMBbl KOOpAMHAT. Marpuua noso- ceMuHape B
pOTa U €€ CBOMCTBA. BUJIE 3a]1a4H1
7. | Pazmen 2, Tema | CxamspHOe Mpou3BEACHUE, BEKTOPHOE 3amanne Ha OIK-3
7 MIPOU3BEJICHNE, CMELIaHHOE TIPOH3Be- CEeMMHape B
JICHHE U UX CBOMCTBA. BUJE 337a4H
8. | Pazmen 3, Tema | IlpssMas TuHUSA Ha TUTOCKOCTH, CITOCO- 3amanne Ha OITK-3
8 05l 3aaHNs. BeIuucienue pacCTosHUS CEMHHApE B
OT TOYKH JI0 IPSIMOH. BUJE 33a4H
9. | Pazgen 3, Tema | [InockocTb B TpeXMepHOM MPOCTpaH- 3anaHue Ha OIIK-3
9 CTBe, CIIOCOOBI 3a1aHus. Berancienne ceMHUHape B
PACCTOSIHUS OT TOYKH JIO MJIOCKOCTH. BHJIE 33/1a4H
10. | Paznmen 3, Tema | IIpsimas B mpocTpaHCTBE, CIIOCOOBI 3a- 3ananue Ha OITK-3
10 nanus. [lapannensHble, nepeceKarony- ceMuHape B
€Csl M CKPEIIHBAIONINECS MIPSIMBIE. BHJIE 33/1a4H
11. | Pazmen 3, Tema | PaccTostHrE MEXITy CKPEIIHBAIOIIIMHU- 3anganue Ha OITK-3
11 Csl IPSIMBIMU ¥ B3aUMHBIH TEepIIeHIU- CEMMHApE B
KyJsip. OpToroHanbHas NPOEKIUs BUJE 337a4H
IPsIMOM HA MJIOCKOCTb.
12. | Pasnen 3, Tema | [IpsiMas TuHUS Kak NepeceYeHUE ABYX 3aganue Ha OIK-3
12 IJIOCKOCTEHN U IIy4OK IUIocKocTel. Pac- CEMHHApE B
CTOSTHHE OT TOYKHU 0 MPSIMOii B IIpo- BUJE 337a4H
CTpPaHCTRBeE.
13. | Pasnen 4, Tema | OOuiee ypaBHEHUE KPUBOH BTOPOTO 3amganue Ha OITK-3
13 MopsAAKa Ha IUIOCKOCTH. BEIpoKIeHHbBIE CEMMHApE B
Y HEBBIPOXKIEHHbBIE KPUBBIEC BTOPOTO BUJE 337a4H
nopsiaka. Tpu THIIa KPUBBIX BTOPOTO
TOpSIKA.
14. | Paznen 4, Tema | OcHOBHBIE CBOMCTBA 3ILIUIICA, TIapabo- 3anaHue Ha OITK-3
14 761 ¥ TuniepOoibl. DokaIbHBIE TOUKH, CEMHHApE B
3KCLEHTPUCHUTET U TUPEKTPUCHL. YpaB- BUJIE 33/1a4H
HEHHME KacaTelbHOM.
15. | Paznen 4, Tema | MlHBapuaHTBI KPHBOH BTOPOTO MOPSAKA 3aganue Ha OITK-3
15 Y WX UCTIOH30BAHUE JIJIST TIPUBEICHIS ceMuHape B
YpaBHEHUS KPUBOU NPOCTEMILIEMY BU- BUJIE 3a7a4U
ny. IHBapuaHTHI Kak MaTpUYHBIC Xa-
PaKTEPUCTHKH.
16. | Pazmen 4, Tema | [IpuBencHue ypaBHEHUS KPUBOI BTO- 3amanne Ha OIK-3
16 poro mopsaKa K KAHOHHYECKOMY BHILY CEeMHHape B

C IMOMOIIIBIO TOBOPOTA 1 MOCJICAYIOIIC-

BUC 3aJa4n




| | ro casura.

4.3.2 llepeyeHb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTONITEJIbHOE H3yUYeHHE CTYJIeHTaMH B
pPaMKax caMOCTOSITeJIbHOM PadoThI

biok 1. JIuneitnas anreopa

Ne Tema Bun camocrostens- | 3amanue Pexomennyemas nurepa- | Komudectso
HeJ. HOM pabOTHI Typa 4acoB
1 KonrponsHoe 3ana- CwM. 1. 8. a) ocHOBHas u | 5
Marpuusl U omnpe- Kowmmexr
HUE . 0) momoyHHUTENbHAS JIU-
JeTTUTENN 3a1aHui
Teparypa
2 Kontponmsroe  3ama- | CwM. 1. 8. a) ocHOBHas u | 5
N OMILIEKT
JlunenHoe PO~ | pye . 0) IomoiHWUTENbHAs JU-
CTPAHCTBO 3aaHui
Teparypa
3 ) KonTponsHoe 3ana- KOMILIEKT CwM. 1. 8. a) ocHOBHas 1 | 5
Crcremst JHHCH | yyre . 0) momosHHUTENBHAS JIH-
HBIX YpaBHEHUH 3aaHui
Teparypa
4 EBKIHIOBO W YEHH- KonTponsHoe 3ana- KOMILIEKT CwM. 1. 8. a) ocHOBHas 1 | 5
TapHOe  TpOCTpaH- | HUE . 0) JOMONHUTENbHAS JIH-
3aaHui
CTBO TepaTypa
5 JIuneiinsle onepa- | KontponsHoe 3ana- KOMILIEKT CwM. 1. 8. a) ocHOBHas 1 | 5
TOpI B KOHCHHO- | ype . 6) JIOMONHUTENBHAS JIH-
MEpPHOM JINHEHHOM 3aaHui
MIPOCTPAHCTBE TepaTypa
6 bununeitnsie u | KonTponeHoe 3ama- K CwM. 1. 8. a) ocHOBHast 1 | 5
OMIUIEKT
KBaJIpaTHIHBIC HHUe . 6) JOMONHUTENBHAS JIH-
¢dopmbl,  dyHKIUH 3aaHuN
OT MaTpHIl Tepatypa
biiok AHanmuTHYEeCKasi TeOMEeTpHs
Ne Tema Bua camocto- 3amanne Pexomennyemas | Komuuectso
HeL. ATENBHOM paboThI JIuTepaTypa 4acoB
1 CucreMsl Koop- Bueaynutopnas, | Haiitu usmenenue ne- 4
JIMHAT, TIpeodpa- penieHue 3agad KapTOBBIX KOOPJIMHAT
30BaHUS KOOP- 3aJ]aHHBIX TOYEK IPH
JIMHAT. CIIBHI'€ ¥ IOBOPOTE.
2 Martpuusl 1 ze- Bueaynuropnas, | JlelicTBus ¢ MaTpuLuaMu UcrouHnuku u3 4
TEPMHUHAHTEI. pemieHue 3agad 2x2 u 3x3. Boruncienue OCHOBHOM U JI0-
JIeTepPMUHAHTOB. TIOJTHUTEIILHON
3 | YMHOXeHHe BueaynurtopHas, | HaxoxxaeHue o6patHoii JIATEPATYPHI 110 4
marpui, oopaTt- pelieHue 3aaaq MAaTpHIIBI JJIsl HEBBIPOXK- | TeMe IMpaKTHde-
Hasg MaTpula. JIEHHBIX MaTpuIl 2X2 1 CKUX 3aHATHUH;
3x3. Oo6pasoBarenb-
4 Cucrems! 1u- Bueaynutopnas, | Ciydail oqHO3Ha4YHOI HBIE PECYPCHI, 4
HEHHBIX ypaBHe- pelieHue 3aaaq Ppa3pemmnmMocTy, mpume- JIOCTYIIHBIE 110
HUH C IBYMS U nenue Gopmyn Kpamepa. | j10oruHy u napo-
TpeMsI HEH3BECT- [IpencraBnenune o meTo- JI10, TIPE/I0CTaB-
HBIMH. Je uckinoveHus aycca. nsieMbiM Hayy-
5 Pasnoxenue 3a- Bueaynutopnas, | HaiiTu KOMIOHEHTBI Holi Oubanore- 3
JIAHHOTO BEKTOpPa pelieHue 3a1a4y JIAHHOTO BEKTOpa B 3a- xoit UT'Y u Cro-
B Oasmce. JTAHHOM Oasuce. pOHHHE CalThI
6 Omnmcanue mMoBo- Bueaymutopnas, | Ilo 3aganHO# opTOTO- 3
POTOB € IOMO- pelIeHne 3a1a4 HaJIbHOW MaTpule onpe-
LIBI0 MATPHILL. JIeIUTh HalpaBJICHHE OCH
U yroJ IOBOPOTA.




7 CaoiicTBa Bek- Bneaynuropnas, | Mcnonab3oBaHue BEKTOP- 3
TOPHOTO U CMe- peuieHue 3anaq HOTO M CMEUIaHHOTO
LIaHHOTO ITPOM3- MIPOM3BECHUS ITPU BBI-
BEICHUSL. YHCIIEHUH TUIOMIaeh
wir 00beMOB QUTYP.
8 Bsanmuoe pac- BreayanTopHast, | Brramcnenue xkoopanHat 3
MIOJIOKEHUE TO- pelIeHre 3a1a4 MPOSKIMH 3aTaHHON
YeK ¥ NpsIMOH Ha TOYKH Ha JaHHYIO Ipsi-
TUTOCKOCTH. MYIO M TOYKH, CHMMET-
PUYHON OTHOCUTEIBHO
TIPSIMOH.
9 Pacnonoxenune BueayauTopHasi, | BeraucneHue koopauHat 3
TOYEK U IJIOCKO- pelieHue 3anaq NPOEKLUH 33aHHOM
CTH B IIPOCTpPaH- TOYKH Ha JaHHYIO IJI0C-
CTBC. KOCTh U TOYKH, CUMMCT-
PHUYHOI OTHOCHUTEINb-
HOILUTOCKOCTH.
10 | Cmoco06s! 3ana- BueaymutopHasi, | CBs3b BEKTOPHOTO ypaB- 3
HUSI IPSIMOH B peuieHue 3agad HEHUs PSIMOM B mapa-
MIPOCTPAHCTBE, METPUYECKOH opMe K
HAaIpaBJIIOMHI KaHOHWYCCKHMH, BBIYHC-
BEKTOP MPAMOi JICHUE PacCTOSIHUS MEX-
Iy CKPEIIMBAIOIIIMHUCS
TPSMBIM.
11 | 3agauwm Ha Bueaymutopnas, | IlocTtpoeHne ypaBHEHUs 3
CKpEeLIHBaIONIU- pelIeHne 3a1a4 B3aMIMHOTO IIePIICHANKY-
ecs IpsIMBIE. JIApa Uil IBYX CKpEIu-
BalOIUXCA IMPAMBIX.
12 | [psamas aunus 1 Bneaynutopnas, | IlocrpoeHue ypaBHeHuUs 4
MYYOK IIOCKO- pelieHue 3aaaq HepIeHAnKYJIsIpa, OIy-
CTeH. LIEHHOTO U3 IaHHOM
TOYKH Ha JJAHHYIO TIpsi-
MYIO.
KoHTposbHEIC 3aaH, IOUMEHOBAHHBIC B MPEIBITYIICH TaOIHIIe
Tema KOHTPOIBHOTO 33/IaHUS Howmepa 3amau Cpox  BBHITION-
HEHUsI
1 Onepanuu HaJl MaTpHLIAMH 790 791 798 801 809 815 817 828 1 Henenst

2 Omnpenenurens marpuipl. O0patHas matpuna. | 45 54 60, 116 121 236 275 279 | 1 Henens
300 426 837 840 844 865
3 Jluneiinoe mpoctpancTBo. JluHeWHas 3aBucu- | 643, 665, 672, 674, 683, 1278 1280 | 1 nenens
MocTh. ba3zuc 1 KOOpIMHATHL. 1282 1291, 1292, 1311, 1318
4 CucTteMbl TUHEHHBIX ypaBHEHHH. 693 697 701 708 726 727 731 736 | 2 Henenn
EBKMI0BBI MPOCTPAHCTBA. 737742, 751

1354 1362 1366 1371 1381 1419
1444 1450 1452

5 Jluneiinsie omneparopbl. CobctBeHHble BekTo- | 1469 1471 1504 1541 1585 1 Henens
PBI B COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO OTIe-
paropa.

6 Ksagparuunbie hopmel. @yukimu ot matpun. | 1183 1225 1250 1258 1 Hemens

TDC6OBaHI/I5{ 11O BBIIOJHCHHUIO JOMAITHCTO 3aAaHus

3a/aHue BBINOIHSETCS B OTAEIbHON TeTpaau (12 ninm 24 nucta)

3amaHue JOKHO OBITh BBIMIOJIHEHO MOJHOCTBIO.

Pemenus 3amay, 10JKHBI OBITH OJHBIMU U, IIPU HEOOXOAMMOCTH, JTOJIKHBI COJIEPKaTh 000CHO-
BaHUs UM nosicHeHus. O0s13aTeNbHO yKa3bIBaTh YCIOBUS 3a/1a4 U NOJIYYEHHBIH OTBET.

3amaHue OlIEHUBACTCS MO 5 —TH OabHON CHCTEME.

0 6amIoB - 3aJaHuE HE BBIMOJIHSIOCH

1 Gann - 3amaHUE HE BBHIIOJHEHO



2 Ganna - BBINOJHEHO MOJIOBUHA 3aTaHUS

3 Oay1a - BBIINOIHEHO ¥4 3a0aHUS

4 Gayna - Xopollee BHIIOTHEHNE

KomrmiekTsl 3amanmii Mo Kaxaoil teme GopMupyroTcs 1Mo coopHuky 3amau IIpockypsiko U.B.
«COOpHUK 33134 110 JIMHEHHO anredpe»

4.4. Metoan4yeckue yKa3aHusi 110 OPraHU3aluU CAMOCTOSITEIbHON Pad0ThI CTYIEHTOB

Opranu3anys cCaMOCTOSTEIPHOTO YIIIYOJICHHOTO U3YYEHHUS TUCHUIIMHBI OCHOBaHA Ha BBITIOJIHE-
HUU KOMIUIEKTOB KOHTPOJBHBIX JOMAIIHUX 3afaHuil (5-7 3ananuii). B nmepeueHb KOHTPOJIbHBIX
3aJlaHui BKJIFOYAIOTCS 3aJladyd MO0 TeMaM, HE pacCMAaTPUBAEMbIM Ha MPAKTHUYECKUX ayIUTOPHBIX
3aHATHUAX. DTO TMPENoIaraeT CaMOCTOSITeIbHBIA XapakTep paboThl CTYEHTA M0 U3YUYCHUIO psa
nuakTudeckux eauHul. [Ipenmnonaraercs, 4To CTYJIEHT CaMOCTOSITEIbHO U3YUYUT JOMOJHUTEb-
HBIC Maparpadsl Mo TPOHACHHON TeMe, HCIIOIB3YI0 OCHOBHYIO M JIONMOJHUTEILHYIO JIUTEPATYpY, a
3aTeM PEIINT NpeIoKeHHbIe 3aaaun. OIeHKa CaMOCTOATEILHON PaObOThI CTYICHTOB MPOBOIUTCS
IyTeM BBICTaBJICHHS 0ayUIOB MO 5-TH OaNbHOW HAKOMUTENHHOU CHUCTeME (0alibl CYMMUPYIOTCS)
3a BBIIIOJIHEHHBIE KOHTPOJIbHBIC 3a1aHUs.

4.5. IlpumepHasi TeMaTHKa KypPCOBBIX padoT (Ip0eKTOB)

VY4eOHBIM IJIAHOM HAIMCAHUE KYPCOBBIX padOT (MMPOEKTOB) HE MIPEAYCMOTPEHO.

V. Y4eb6HO0-MeToAMYeCcKOe U HH(POPMALMOHHOE 00ecnieyeHue TUCHHIINHBI (MOYJIs1):

a) CIIMCOK JINTePaTypbl

OCHOBHAasl JIUTEPaTypa

1. Unbun, B. A. Jluneitnas anrebpa / B. A. Uneun , 3. I'. Tlo3nsk. - M. : @usmatnur, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 ax3.)

2. @aanees, JI. K. Jlekuuu o anrebpe: Yue6. nocodue / J[. K. @annees. - 5-e uzn., crep. - CII6.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 >k3.)

3. [pockypsikos, M. B. CoopHHK 3a1a4 10 TUHEHHOH anredpe: Yue6. mocodue / U. B. IIpockyps-
KOB. - 11-e u3., ctrep. - CII0.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 »x3.)

4. bexnemures, JI. B. Kypc ananutudeckoil reoMeTpuu U JUHEHHON anreOpsl [DNeKTpOHHBIN

pecypc] / A. B. bexnemumes. - Mocksa : Jlanp", 2015. - Pexum nocryna: 3b5C "N3narenscTBo
"Jlanp". - Heorpanny. goctym. - ISBN 978-5-8114-1844-2

JAOMOJIHUTEIbHAS JTUTEepaTypa
1. Kypomr, A. T'. Kypc Bbiciieit anreOpsr: yueb. mis ctyn. By30B / A. I'. Kypomr. - 17-e u3n., crep.
- CII6. : JIanb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 7k3.)
2. Tenpdann, U. M. Jlekiuu 1o JTUHEHHOHN anreOpe [DIeKTpOHHBIN pecypc|: HaydHOe H3/IaHue /
N. M. T'ensdann. - 6-e uza., ucnp. - 9BK. - M. : Jlo6poceT : Yauepcuret, 2006. - 321 c. - Pe-
xuM goctyna: U3 "bubaunorex". - Heorpannu. noctymn. - ISBN 5-98227-173-X
3. Koctpukun, A. U. JIunelinas anreOpa u reomeTpus: yued. mocodue I CTyl. MeX.-MarT. CIell.
By30B / A. U. Koctpukun, 10. . Manun. - M. : U3n-Bo MI'Y, 1980. - 319 c. (ud A121038; ud
A121121; ud A121122; ud A142026)
4. ®anyees, J1. K. 3amaun no BeIciiei anredpe [DnekTpoHHBINH pecype] : yuebd. mocodue / JI. K.
dannees, aBT. M. C. Comunckuii. - Mockaa : Jlans, 2008. - 288 c. - Pexxum nocryna: 9bC "U3na-
tenbcTBO "Jlanw". - Heorpanwd. moctym. - ISBN 978-5-8114-0427-8
5. bexnemumies, JI. B. Kypc anamuruyeckoil reoMeTpuu U JTUHEHHOM anredps! [DneKTpOHHBIN
pecypc] / . B. bexnemumies. - Mocksa : Jlanp", 2015. — 310 c. - Pexxum nocryma: 9bC "U3na-
tenbcTBO "Jlawp". - Heorpanuu. qoctym. - ISBN 978-5-8114-1844-2
6. Anexcannpos, 1. C. Kypc aHanuTHueckoil reomMeTpun u JuHeitHoH anredpsl: yueOHuk / I1. C.
AunekcanzipoB. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum noctyna: 9bC "Uznarenscto "Jlans". -
Heorpannu. noctym. - ISBN 978-5-8114-0908-2



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=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Кострикин%2C%20Алексей%20Иванович
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.

7. COOpHHUK 3a/1a4 110 aHAIMTHYECKOW T€OMETPHUH U JIMHEHHOH anredpe [DneKkTpoHHbIH pecypce] :
yue6. mocobue / JI. A. bexnemutieBa [u ap.]. - Mocksa : Jlans, 2008. - 496 c. - Pexxum noctyma:
OBC "UznparensctBo "Jlauw". - Heorpanud. noctym. - ISBN 978-5-8114-0861-0

8. ILlyGepOumnep, O. H. 3amauum u ynpaxkneHus no ananutudeckoit reomerpun / O. H. IlyGep-

owmep. - Mocksa : Jlans, 2009. - 336 c. - Pexxum nocryna: 9bC "U3narensctBo "Jlanp". - He-
orpanud. noctyi. - ISBN 978-5-8114-0475-9

9. COopHUK 3324 110 AaHATUTUYECKOIN reOMeTpuu 1 JIMHEHHOH anredpe [DneKTpoHHbIH pecypc]:
yue0. mocobue / JI. A. beknemumesa [u np.]. - Mocksa : Jlanb, 2008. - 496 c. : ui. - Pexxum no-
cryna: OBC "HznarenbcrBo "Jlanw". - Heorpanwd. nocrym. - bubmumorp.: ¢. 495. - ISBN 978-5-
8114-0861-0

0) mepuoguYecKre U3IAHUSA
- HeT.

B) CIIMCOK aBTOPCKUX METOAUYECCKUX pa3p360TOK

- HCT

r) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE M IOUCKOBbIE CHCTEMbI
http://library.isu.ru/ - Hayunast 6ubauorexa UT'Y;

OO6pa3zoBaTeabHbIE PECypChl JOCTYITHBI 1O JoruHy u mapoiro Hb UT'Y:

e https://isu.bibliotech.ru/ - 343 «bubmuoTex»;

e http://e.lanbook.com - DBC «13natenbcTBO «Jlanpy,

e http://rucont.ru - DBC «PykoHT» - MexoTpacieBas HaydHass OMOIHOTEKa, COeprKaIias
o (h)poOBaHHBIC KHUTH, TIEPUOJMUCCKUC M3IAHUS M OTICIBHBIC CTATHH 10 BCEM OTPACIISIM
3HAHHH, a TAKXKE ayTH0-, BUIEO-, MyJIbTUMEIHA CODT U MHOTOE JAPYTOE;

e http://ibooks.ru/ - OBC «AiOyKc»- HHTEPHET PECYPCHl B CBOOOIHOM TOCTYIIE.

VI. MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue TUCHUIJIMHBI (MOYJIs1):

VY4eOHast ayauTopust 1Ji NPOBEACHUS JIEKIIMOHHBIX U MPAaKTUYECKUX 3aHATUM. ly1g npoBene-
HUS 3aHATUN JIEKIIMOHHOTO THMA B Ka4eCTBE JIEMOHCTPAIMOHHOTO 000pYAOBaHUS HUCIOIb3YyETCsS
MeloBasi Tocka. HarmsimHocTs oGecrieunBaeTcst myTeM H300pakeHusl CXeM, TuarpaMM U GopMyt ¢
nomouipio Mena. Mcnonp3oBanue riiod6anbHOM KOMIBIOTEPHON CETH MO3BOJIAET 00ECTIeUUTh J0-
CTYHIHOCTh MIHTEpHET-peCcypcoB U pearn30BaTh CAMOCTOSTEIbHYIO paboTy cTyaeHToB. Ha nekuu-
SIX MOTYT HCIOJb30BaThCsl MyJIbTUMEIUIHBIE CPEJCTBA: MPOEKTOP, MEPEHOCHOM IKpaH, HOYTOYK.
Ha daxynprere nMeeTcsi KOMIBIOTEPU3UPOBAHHAS Ay TUTOPHUS, TIPEAHA3HAYCHHAS TSI CAMOCTOS-
TeJIbHOU pabOThI, C HEOTPAaHUUEHHBIM TOCTynoM B HTepHeT.

VII. O6pa3oBarejibHbIE TEXHOJIOTHU:

3amaun U3JI0KEHHUA U M3YUYCHHs TUCHMIUIMHBI PEaI3yIOTCs B CIEAYIOUMX Gopmax aes-
TEIbHOCTH:
e JICKIIUH, HAlICJICHHbIE HA [T0Jy4YeHHe HeoOX0AUMOM UH(OpMaLuy, U €€ UCII0JIb30BaHKE
IIPY PELICHUH ITPAKTUYECKUX 3a/1a4;
® IIPAKTUYECKHUE 3aHATHSA, HAIIPABICHHBIC HA aKTUBU3ALUIO ITIO3HABATECIILHOU IE€ATEIIBHO-
CTH CTYJEHTOB M NPUOOPETEHUS MMHU HABBIKOB PEIICHUS MPAKTHUYECKUX U MPOOIeM-
HBIX 3a/1a4;


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.

® KOHCYJbTAllMU —€KEHENIEIIBHO Il BCEX JKEJIAIOIIUX CTYICHTOB;

® CcaMOCTOsITelIbHAs BHEAyIMTOpHAsl pabOTa HAMpaBieHa Ha MPUOOPETEHNE HABBIKOB Ca-
MOCTOATEJIBHOTO PELIEHHUs 3a/1a4 110 JUCLUIUIMHE;

® TEKyLIUMH KOHTPOJIb 3a JAEATEIbHOCTBIO CTYIEHTOB OCYLIECTBISAETCA Ha JEKIIMOHHBIX U
IIPAKTUYECKUX 3aHATUAX B XOJAE CAMOCTOSATEIBLHOIO PELICHHs 3a1ad, B TOM YUCIE Y
JOCKHU.

VIll. OueHo4Hble MaTepHAJIbI A5 TeKYIIero KOHTPOJISA M MPOME:KYTOYHOI aTTecTaluu
@DOH/1 OLIEHOYHBIX CPEJICTB MPEICTABIICH B IPHIIOKEHHH.

[Tpumeuanue: CTyIEHT yCIEIIHO MPOLIEeN 00Y4YeHNE B CEMECTPE M FOTOB K cJjaue 3a4yeTa, eCiu
OH 3HAeT U MOHUMAaeT (OPMYJIUPOBKH OCHOBHBIX MIOHATUHN U ONpeesIeHuH, 3HaeT (GOpMYINPOBKU
TEOpEeM, yMEeT MPUMEHSTh MOHATHS U TEOPEMBI JJIsl PEIICHUs 3a/1a4 U YIPaXHEHH, 3HAeT METO-
JIbl PELLICHUS U YCHEIIHO PElIaeT 3a/1aud U YIPAXKHEHUsl, MOXKET IPUBECTU PUMEPHI, XapaKTepH-
3YIOIIME OCHOBHBIC MOHSATHS aiareOpsl (JIMHEMHOE MPOCTPAHCTBO, OA3UC, CKAISIPHOE MPOU3BEJIE-
HUE ...)

8.1. OneHouHbIE CpeICTBA JJIsE BXOJAHOTO KOHTPOJIS.

OrneHOYHBIC CPEACTBA UISI BXOJHOTO KOHTPOJIS HE HCIONB3YIOTCS, TaK KaK AMCITUIUIMHA CO-
JEP)KUT B OCHOBHOM HOBBIC 3HaHHs. Mcmonb3yemble k€ B JAMCIUIUIMHE 3HAHHUS W MPOCTEHUINNE
METObI BEIYMCIICHHH OCBOEHBI CTYJCHTAMHU B paMKaxX aHAIUTUYECKOW T€OMETPUHU, KOTopas U3y-
YaeTCsl B IMIEPBOM CEMECTPE HEMOCPEICTBEHHO TEpe]l M3yYCHHEM JaHHON TucuuIuinHbL. [ToaTomy
HE palMOHAJIBHO M HET HEOOXOIMMOCTH, BBIICIATH Y4eOHOE BpEeMs Ha IPOBEJACHHE BXOJHOTO
KOHTPOJIA.

8.2. OneHoYHBIE CpPeICTBA TEKYIIETO KOHTPOJIS

O1neHOYHBIC CPEICTBA TEKYIIET0 KOHTPOJISI COCTOST W3 KOHTPOJIBHBIX MHUCHhbMEHHBIX 3aJIaHUM,
COCTaBJICHHBIX U3 PEKOMEHIOBAaHHBIX HA0OPOB 3a7a4 U yIPAKHCHHH.

IIpruMepbl KOHTPOJIbHBIX 33IaHUI 110 JIUHEHHOH anredpe
8.1. OueHouHbIE CpeCTBa I BXOJIHOTO KOHTPOJIS: HE TPEOYIOTCS.

8.2. OLeHOUHBIE CPEICTBA TEKYIIETO KOHTPOJIS.

1| mpoexums rouxn P(15:2) na nnockocts M pveer koopanmatsr 1)
(~1:6:3
P 1™
2 P'(1:4:2)
3) P'(2,5]1)
2| rpoexums Touxn PE3—4) wa mockoers 3X+Y =22 =0 yyeer koopaumarer | 1) P'(-14:2)
2) P'(-22-2)
3 P(2-5-1)
3 | mpoexuns touxn P(3i2:=1) ya mockoers 2X—Y +32+23=0 yyeer koop- | 1) P'(13-2)
JIMHATHI 2) P'(L4:-7)
3) P'(L-31)
4 [IpoeKIus TOUKH P(4:16) na mockocrs X—Y—4Z2+3=0 yyeer KoopauHa- | 1) P'(1,2;-2)
THI 2) P'(L,4,-7)
3 P'(502)
5 | Tpoexmms Touxu P(=2,—611) ya mnockocrs 2X+Y —22+3=0 pyeer koop- | 1) P'(0:-5-1)




JHUHATHhI

2) P'(13-2)
3) P'(-112)

z2-2

T, DpasHO

§_y+7
3 5

Paccrosmue ot touxu P (2-13) 1o npsAMOii

1) /114
2) 124
3) /144

-3 y z-1

1 :1: ) paBHO

x

Paccrosmne ot Touku P (5=2:2) 5o npsmoii

1) /14
2) /16
3) /18

x+7_l_z—2
3

Paccrosmme ot Toukn P (=1,2;3) JI0 MPSAMOM 5 ~ 5 PpaBHO

1) /94
2) /114
3) /134

Xx+1 y+1 z+2
_1: 2 = 3 pasHO

Paccrosmme ot toukn P (0:21) 1o npAMOii

1) /40
2) /42
3) /44

10

X+6 y+1 z-1
5=3=2paBHO

Paccrosnue ot Toukn P(0;3;_1) JI0 IPSIMOM

1) ~/1644
2) /1664
3) /1684

11

7—2

~ 7, pasHO

X+7 'y

Paccrosue ot touxn P (—92;3) 70 TIpAMOit — £ =

5

w |

1) 411
2) 12
3) /14

12

= 5 paBHO

X—3
1 -2

_y_z-1
1

Paccrosmue ot Touxu P (2:2:-2) x0 npsmoi

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

13

X+2 y+1 z-1
5:3:2paBHo

Paccrosmne ot Touxu P (0:31) 1o npsmoii

1) 419
2) 4./21
3) 4./23

14

x+1 y+1 z+1
1:1:2paBH0

Paccrosmue ot touku P (7:2:3) 1o npsmoii

1) -/221
2) /241
3) /261

15

-2

~, pasHo

Paccrosmue ot toukn P (4—13) 1o psMoi

X y+7
5

w

1) -/68
2) /78
3) /88

16

[Inomaas TpeyroipHUKa, IOCTPOCHHOTO Ha ABYX BEKTOPaX, COCTABIISAET OT MO-
JTyJIS UX BEKTOPHOTO MTPOU3BEACHUS JTOJTIO

1) 1/6
2) 1/3
3)1/2

17

Il 3x3 matpuist A otHomenue det(A)/det(—A) pasHo

1) +1
2)-1
3)2

18

KBanpaTHas cuctemMa oTHOPOJIHBIX YPaBHEHU MMEET HETPUBHAIBHOE peIlleHHE,
€CITU IETEPMHUHAHT MaTPHIbl KO3PPHULIHUEHTOB

1)>0
2) =0
3) <0

19

O0beM pU3MEBI, TOCTPOCHHOM Ha TPEX BEKTOPAxX, COCTABISAET OT HX CMEIIaHHO-
T0 MPOU3BEICHUS JOITIO

1) 1/6
2) 1/3
3)1/2




20 | U3 cBoiicTB: (@) KOMMYTAaTHBHOCTb, () acCOLMATHBHOCTD, (C) AUCTPHUOYTHB- 1) (a)
HOCTh TIPU YMHOXXCHHUH Ha CKAJISIP, OTEPAIUs CIOKECHUS BEKTOPOB YI0OBIETBO- 2) (a), (b)
psier 3) (a), (b), (¢)
21 | KonmuuecTBO HHBapUAHTOB KPUBOW BTOPOTO MOPSIKA PABHO 1)1
2)2
3)3
22 | CkasipHOE POM3BEICHNE ABYX BEKTOPOB OPTOTOHAIBLHOTO perepa paBHO 1)0; 2)+1;3)—1
23 | KomnuecTBO HE3aBUCHMBIX IAPAMETPOB B MTapaMeTPHYECKOM ypaBHeHuH mioc- | 1) 1; 2) 2; 3) 3

KOCTH PaBHO

24

BeKTOpHOG MMPOU3BCACHUC NBYX KOJUIMHECAPHBIX BEKTOPOB PABHO

1) Hynb-BEKTOPY

2) opty

3) enMHUYHOMY BeK-
TOpY

25

JleTepMUHAHT OPTOTOHAIBHOI MaTPHIIBI MOKET IPUHUMATh 3HAYEHUS

1) +1
2) -1
3) +1

banel HAUKCHSAIOTCSI B COOTBETCTBHH CO CIEAYIOIUMHE YCIOBUSIMU:
1) ecniu HE OTMEYEHO HHU OJHOTO OTBETA, TO OALJIBI 32 JAHHBIN BOMPOC HE HAYHUCISIOTCS;

2) ecnu 0TMeUEHO 0oJiee OJJTHOTO OTBETA, TO OaJlIbl 3a JaHHBIM BOIIPOC HE HAYMCIIAIOTCS,
3) ecnu OTMEUEH HEBEPHBIN OTBET, TO OaJlIbI 32 TaHHBIM BOMPOC HE HAYUCIISIOTCS.

Ecam orMeueH oiH OTBET ¥ OH MPABWIIBHBIN, 32 TAHHBIN BOMPOC HAYUCIISICTCS] OJTMH OaJLl.
[Ipunoxxenue. CnMCOK OTBETOB K BOIIPOCAM.

112 (3|4 |5|6 |7 8|9 |10|11 |12|13|14|15|16|17|18|19]|20
DI2)12)[3)1)[)[3[2[2)[1)[1) 12)]2)|3)|2)|3)|2)[2) 1) [3)
21 (22 |23 |24 |25
311 12) 1) [3)
|. Jlana matpumia A
1...3...2...2...5
2...2...3...2...5
3...1...1...2...2
1...1—1...1...0
1) HaiiTi panr MaTpuisl A

2)
3)

1)
2)

VYkazaTh He MeHee 2-X 0a3UCHBIX MUHOPOB MaTpHIIb A
Pemnte cucremMy onHOpPOIHBIX ypaBHEeHUN AX=0

Il. 3agana cucrema yeThIpex BEKTOpoB a, b, ¢, d.

a=(2,1,3,-1),b= (31,2 0), c= (1, 3,4,-2), d= (4,-3,1, 1).

Haittn nuHeliHO-He3aBUCUMBIE BEKTOPBI.
OcranbHble BEKTOPHI BHIPA3UTh YEPE3 HalICHHbIE TMHEHHO-HE3aBUCUMBbIE BEKTOPBI.

[11. Toka3aTpb TMHEHHYIO 3aBUCUMOCTh CUCTEMbI BEKTOPOB a, B, ¢, d T11e
a=(2,1,11,2)

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

BI:II[GJ'II/ITB U3 HEC HHHeﬁHO'HGSaBHCHMYIO MOoACUCTEMY U BBIPA3HUTH OCTAJIbHBIC BCKTOPHI B

BUJIE JIMHEMHBIX KOMOWHAIIMNA DTOU JIMHEHHO-HE3aBUCUMOM ITOACUCTEMBI
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IV. Haittu Matpumy B , O0OpaTHYIO K MaTpHIIE

1 1
B=j1 3 -2
-1 O

8.3. OueHouHble cpe/ICTBA JAJIsI HPOMEXKYTOUYHOM aTTeCTAIUU.

CDopMa IIPOBEACHUA HpOMeX(YTOqHOﬁ aTTrecTaguu — 3K3aMCH.

IIpuMepHBIH CIIUCOK BOIIPOCOB K YK3aMEHY

1.

N

NGO

9.

10.

Omnepanuu Haj MaTpULlAMHU, A€TEPMUHAHT MaTPUIIbI U €0 CBOWCTBA, MUHOP 0€3 YepThl U ¢
4yepToH, anredpanueckoe JomoiaHeHus, ¢popmyna Jlammaca, oOpaTHas mMaTpuiia, MaTpU4-
HbI€ ypaBHEHMS, JTMHEHHAass KOMOMHALMS CTPOK MATPHIIbl, JUHEHHAs! 3aBUCUMOCTb CTPOK
MaTpHUILIbI, pAHT MaTPUILIbI, 0A3UCHBII MUHOD.

Panr npoussenenus matpui.

JIuneiiHOe MPOCTPAHCTBO (IIPUMEPHI), JTUHEIHAsT 3aBUCUMOCTh BEKTOPOB, 0a3uc (mpume-
pbl), KOOPAMHATHI BEKTOpPA, pa3MEPHOCTh MPOCTPAHCTBA, M30MOp(hU3M, MpeodpazoBaHue
KOOpJMHAT BEKTOpa, IMOANPOCTPAHCTBO W JIMHEWHas o00o0JiouKa, MpsiMasi CyMMa IIpo-
CTpPaHCTB.

Cuctembl TUHEHHBIX ypaBHEHUH, Kiaccuukanus TUHEHHBIX ypaBHeHui, Gopmyna Kpa-
Mepa, (yHIaMeHTaJdbHAs CHCTEMa pELICHHWH, oOlee pelleHne OJHOPOIHOW CHCTEMbI
YpPaBHEHHUH, CBOMCTBO PELICHUI HEOJHOPOAHOW CHCTEMBI ypaBHEHUM, MeTox ['aycca.
CkansipHoe Ipou3BeCHUE, EBKIIUA0BO MIPOCTPAHCTBO (IPUMEPBHI).

Meron oproronanuszanuu I'pamma-IlImunra.

XapaKkTepUCTUYECKOE YPABHEHHUE.

Merton Jlarpanxa 1 METOJ] OpTOTOHAJILHOTO MTPe0Opa30BaHus MPUBEIACHHS KBaIpaTUUHOM
(opMBI K HOPMATILHOMY U KAaHOHUYECKOMY BUIAM.

NuTtepnommpyronmit nonmHoM Jlarpanxka-Cunbsectpa.

Metoa HaxoxaeHus QYHKIMHM OT MaTPUIlbl Yepe3 MUHUMAJIbHBIN MTOJIMHOM B CITydyae pas-
JIUYHBIX U COBMAJIAIONIUX KOPHEH XapaKTepUCTUUYECKOTO YpaBHEHUS.

Ilepeyens Teopem:

Teopema 1 Jlammaca o nerepmuHanTe (0€3 JOKa3aTeIbCTBA)

Teopema 2 O nerepMHHAaHTE IPOU3BEIEHUS MaTPULL

Teopema 3 O cymiecTBoBaHUN 0OpPaTHON MaTPUIIBI

Teopema 4 O nMuHENHON 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3ucHOM MUHOPE

Teopema 6 O nerepMHHAaHTE MaTPULIBI PABHOM HYJIIO

Teopema 7 O TMHENHON 3aBUCUMOCTH BEKTOPOB

Teopema 8 O koopaMHaTax BEKTOpa B JaHHOM 0Oazuce

Teopema 9 O6 n3omopdu3Me TUHEHHBIX TPOCTPAHCTB

Teopema 10 O nmpsimoii cymme TMHENHBIX IPOCTPAHCTB

Teopema 11 O pazmepHOCTH 00bETMHEHUS U TTEPECEUEHNUs TMHEWHBIX TPOCTPAHCTB
Teopema 12 Kponekepa — Kanennu

Teopema 13 O pemienust OTHOPOIHOM CUCTEMBI YPAaBHEHH.

Teopema 14 O cBoiiCTBE OPTOrOHANIBHON CUCTEMBI BEKTOPOB

Teopema 15 O cymiecTBOBaHUM OPTOTOHAILHOTO 0a3uca

Teopema 16 O cymme pazmepHOCTeH siipa 1 00pasa JIMHEHHOTo onepaTopa
Teopema 17 O coOCTBEHHOM BEKTOpE JIMHEHHOTO OIepaTopa

Teopema 18 O npeoOpa3oBaHNM MaTPUIIBI IUHEHHOTO OnlepaTopa
Teopema 19 O cBoiicTBax COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTIepaTopa
Teopema 20 O quaroHann3anuyd MaTpUILBI JIMHEHHOTO ONIEpaTopa
Teopema 21 O conpsikeHHOM ornepaTope



Teopema 22 O cBoiicTBaxX CONpsKEHHOTO omeparopa (c.3. U C.B.)

Teopema 23 O npeobpa3oBaHUM KBaAPATUIHOU (POPMBI

Teopema 24 O npuBeAeHNU KBAAPATUYHON (OPMBI K KAHOHHUECKOMY BHILY.
Teopema 25 O 3aKoHE UHEPLIMHT

Teopema 26 Teopema I'amuinbToHa - Kamu.

JdeMOHCTPAIIMOHHBIH BAPMAHT KOHTPOJIbHOMH PadoThI

X+2 -1 z-1
1), PU52); 2x-y-2+11=0, ) = :3’_2:

=i5.4). 9x% —6xy + y2 —4/10x — 3410y = 0.

- 2X—-y+2z+9=0

X+4 y-4 z+1 x+1 y-2
2 -1 -2’ 4 -3

5. x=Y1l_222 p(2-13).

3 5 2
YcnoBus 3ananuii: 1) HAliTH pacCTOSHUE OT TOUKH JI0 IMJIOCKOCTU ¥ KOOPAMHATHI MPOEKIIUH TOUKU
Ha IUIOCKOCTh; 2) HaWTH KAaHOHUYECKHE YPaBHEHHUS MPOSKIMHM MPSIMOM Ha IJIOCKOCTh; 3) HAWTH
paccTosiHue MEXAy CKpPEIIMBAIOIIMMHUCS MPSIMBIMU U YPaBHEHUS B3aUMHOTO MepIEeHANKYIsApa; 4)
MIPUBECTH YpaBHEHUE KPUBOIM BTOPOIO MOPsAKAa K KAHOHMYECKOMY BHUJy U IOCTPOUTH KaHOHHYE-
CKYIO CHUCTEMY KOOpJMHAT; 5) HATHU pacCTOSIHUE OT TOYKHU JI0 MPSIMON M KOOPAMHATHI IPOEKIINH
TOYKH Ha MPSIMYIO.

IIpumep BonpocoB 1Jis codece10BaAHUS

OOBSCHUTH TEOMETPUUECKUN CMBICT I€TEPMUHAHTA MAaTPHULIBI HEBBIPOXKICHHOTO JIMHEHHOTO Tpe-
00pa3oBaHMs KOOPAUHAT.

[lepeuncanTh OCHOBHBIE CBOMCTBA AETEPMHUHAHTOB Ha MPUMEpE MaTPHI] pazmepom 2X2 u 3X3.
OmnwmcaTh METOJT PELICHNUs CHCTEM JIMHEWHBIX YpaBHEHUH Ha ocHOBe popmyn Kpamepa.

[TosicHUTB CYITHOCTH METOa UCKIItOUeHHU ['aycca s peleHns CUCTEMBbI IMHEHHBIX YPABHEHUN.
OOBSCHHUTD CBSI3b MEXKy OJTHO3HAYHON Pa3peuIMMOCThIO KBapaTHOW CHCTEMBI JTMHEHHBIX ypaB-
HEHHMI M XapaKTepoM JIMHEHHOTrO MpeoOpa3oBaHMs KOOPAWHAT, 33JaHHOTO COOTBETCTBYIOIIECH
MaTpULEH.

IIepeuncnuth cBOMCTBA MaTPHUIL] [IOBOPOTA B JIBYX U TPEX U3MEPEHHUSIX.

[IpowrocTpupoBaTh KOMMYTaTUBHOCTE ITIOBOPOTOB B JIBYX U3MEPEHUSAX U HEKOMMYTAaTUBHOCTb
B TPEX U3MEPECHUSX.

OOBSCHUTH TEOMETPHUECKUI CMBICT BEKTOPHOTO U CMEIIAHHOTO IPOU3BEICHHS.

VYkazaTh criocoObl 33/1aHUs TNIOCKOCTH B IPOCTPAHCTBE M OOBSCHUTD CBS3b MEXYy HUMH.
[IpennoxuTh HE MEHEee ABYX pa3iIMYHbIX CIIOCOOOB HAX0XKIECHUS KOOPAMHAT MPOEKIINU 3a1aHHON
TOYKH Ha 33JJaHHYIO IJIOCKOCTb.

[Tepeuncantb ciocoObl 3aJJaHNUs IPSIMOM B IPOCTPAHCTBE U MOSICHUTH CBSI3b MEXKAY HUMHU.
[IpeiokuTh HE MEHee JBYX pPa3IUYHBIX CIIOCOOOB HAaXOXKACHUS YPaBHEHUH OPTOTOHAJIBHOMN
IIPOCKLUU IIPSMOM, IepeceKaroel 3aJaHHYO0 IIJIOCKOCTh IO YTIIOM, OTJIUYHBIM OT IPSAMOTO.
VYka3zaTh OCHOBHBIE CBOHCTBA (DOKAIBHBIX TOUEK M JUPEKTPUC HEBBIPOKICHHON KPUBOW BTOPOTO
MOPsIAKA.

Onucarb NpUMEHEHNE MHBApPUAHTOB KPUBOI BTOPOIO MOpsAKa Ul NOJYyYEHUS KaHOHMUYECKOTO
YpaBHEHUsI KPUBOM.

JI1st KpUBOM BTOPOTO MOPSAAKA MOSICHUTL COACPKaHUE MOHATUS KAHOHUYECKOM CUCTEMBI KOOPIH-

HAaT U MCTOAUKY €€ IMOCTPOCHU.
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