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I. Henu 1 3aga4u JUCIUTIMHBI (MOYJIs1)

Ilesn - M3yyeHHe OCHOBHBIX MaTeMaTHUeCKUX TIOHSITUM U Tpe/CTaB/IeHUN JTUHeHOM anreb-

pbl U aHAJIMTUYECKOM reOMeTpHH, Ha OCHOBe KOTOPBIX CO3ZAl0TCsl MaTeMaThUueckue Mozend (u-

3UYeCKUX SIBJIEHUM UM 3aKOHOB B JIMHEWHOM TPUOJ/IMDKeHUM, W3ydeHUe pas3/IMuHbIX UMCJIOBBIX

MHO>XeCTB U CTPYKTYP, IOCTPOEHHBIX Ha YMC/IOBBIX MHOXKECTBAX, JIMHEIHbIe U eBK/IU/0BbIe TIPO-

CTPaHCTBA, TUHeNHbIe U TIO/IU/IMHeHbIe QYHKIMU U (PYHKLIMOHAbI, TTpeoOpa3oBaHusl, TUHeHHbIe

OIepaTopbl, CUCTEMBI JIMHENHBIX YPAaBHEHUU U METO/bI UX PeLlIeHMUs.

3HaHUsl, TIOJy4YeHHble TIPU U3ydYeHUM «JIuHelHoU anrebpbl U aHaMTUYECKON reoMeTpUm»

(hopMHUpYIOT MaTeMaTH4ecKyro Ky/lbTypy, COCTaB/sSIOT OCHOBY eCTeCTBEHHOHAyuUHOIO MOJXO/a

WCC/IeIoBaHUS TIPUPOJHBIX siBleHWM. V3ydyeHue OCHOBHBIX Da3fie/ioB JIMHEHHOHN aireOpbl U

reoMeTpuH, HeOOXOAWMBIX /IS TOHMMAHUS JPYTUX [UCLIMIUIMH MaTeMaTWK{, a TakXke [WC-

LIMIUIVH K/1aCCUUeCKOM Y KBaHTOBOM (pu3mku. KoopauHaTHBIM MeTo/, (POPMYJIMPOBKU U UCCIe[0-

BaHUsl TeOMEeTPUUeCKUX BOIPOCOB OTHOCUTCS K YMC/IY Ba)KHEMIIMX KOHLENLMHA COBpeMeHHOM

MaTeMaTUKU. Ero BO3MOXXHOCTH U c(pepa MprMeHeHUs1 BbIXOJAT [ja/leKO 38 PaMKHU TeX IPOCTeu-

IIMX pe3y/bTaToB, KOTOPble HbIHE MPUHATO OTHOCHUTH K aHaJIUTU4YeCKoW reomerpuu. CraHzaaprT-

HBIW KypC aHaIMTHYeCKOl reoMeTpyur Heobxoaum [iyist hopMupoBaHust ob1eld hHU3MKo-MaTemMaTH -

YeCKOH KyJ/IbTYpbl, TaK KakK I03BOJISIeT Ha Y)Ke 3HAaKOMBIX CTYZEeHTYy MPOCThIX NTpUMepax 0CO3HATh

TO, KaK anrebpaniueckve W aHaJMTHUeCKHe MeTO/bl UCTIOIb3YHTCs JJisl TIOCTAHOBKU U PelleHus

YMCTO TeOMeTprUYeCcKuXx 3azay. Kpome Toro, npy u3y4yeHny aHaJIMTUYeCKOW FeOMeTPUN yYalluics

nipuobpeTaeT Haya/bHbIe HABBIKK B TIPOBE/IEHUU PacueToB ajre0panyeckoro xapakrepa C BeKTOp-

HBIMH ¥ MaTPUYHBIMU OOBEKTaMH, YUHUTCS COTIOCTAB/IATh UM HarsgHOe TeOMeTPHUecKoe HCTOJI-

KOBaHHe. DjieMeHTapHble BOMPOChl FeOMEeTPUUECKOT0 COZiep>KaHHsi TTIOBCEMECTHO BO3HMKAIOT Ha

Pa3/IMYHBIX 3Tariax MOCTaHOBKU M pelleHHs] KOHKPETHBIX 3a/lau TeOpPeTUUeCKON MeXaHUKH, 3JleK-

TPOAMHAMUKY, ONTHUKH, KBAHTOBOW MEeXaHUKH U CTaTUCTUUECKON (PU3HKU.

[Tpy M3yuyeHNM JUCLMIUIVHBI peIaroTCs CaeyIolue 3a1aun:

® y3yuyeHHe OCHOBHBIX TOHSTHM JIMHENHOHN anrebpbl, METOZOB U TPHEMOB MaTeMaTH4yeCKUX
[l0Ka3aTesbCTB TEOPEeM U YTBepKAeHUI

® OB/aJileHMe MPaKTUYeCKMMH HaBblKaMU W TNpHeMaMH BbIYMC/AEHWN OIpejie/IuTesell MaTpull,
oriepaldii Haji MaTpUI[AMU, pelIeHWs CHUCTeM JIMHeWHBbIX anrebpanyecKux ypaBHEHUH,
3aKOHOB MpeoOpa3oBaHUil BEKTOPOB U MaTpHL], pellieHHsi XapaKTePUCTUUeCKOT0 ypaBHeHUs],
HaXO0)K/IeHWs1 COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYeHWH, Orepalyil HaJ, KBajpaThu-
HbIMU (pOpMaMH, BbIUMC/IEHUS (PYHKLIUKA OT MaTpUL] U T.J.

* (opmHupoBaHHe y CTY[EHTOB YMEHHI 1 HABBIKOB CAMOCTOSITEIbHOTO TIPUOOpEeTeH s U IpruMe-
HEeHUs 3HaHUM NPY UCC/Ie0BaHUU 1 TIOCTPOEHMU MaTeMaTUUYeCKUX MOoZesiel;

® OB/aZleHHe 3HAHHUSIMU TI0 TIPUMEHEHHI0 anreOphl B Pa3/TUUHBIX paszenax (GU3UKHU MpY Omuca-
HUU (PU3UUYECKUX SIBJIEHUM;

® [IPO/IeMOHCTPUPOBAaTh MCII0/Ib30BaHUE BEKTOPHBIX M MAaTPUUHBIX pacyeTOB Ha MpuMepe
pPacCMOTPEeHHsI XOPOLIO U3BECTHBIX BOMPOCOB 3/1eMEeHTapHOM reoOMeTpUM B paMKaxX KOOpu-
HaTHOTO MeTo/ja OITUCAHUS;

® Coo0ImUTh, HEOOXOJUMYIO COBOKYITHOCTb T'eOMeTpUuecKux (DakTOB U pe3y/bTaToB, MCIIOJb-
3yeMbIX B Jla/IbHeHlleM MpU u3yueHUU (yHJAMeHTa/lbHbIX U MPUKIaJHbIX AUCLUIUIUH (pu-
3MKO-MaTeMaTHyeCcKoro IMkia, HeoOXoAUMbIX OyZyIlieMy BBITTYCKHHKY B €ro MOBCeJHEBHOM
JlesITe/TIbHOCTY;

® [IOSICHUTb FeOMeTpUUecKoe MPOUCXOXKJEHUe U COJiepyKaHue psifila OCHOBHBIX (PU3MYECKUX Be-
JIMYMH, OTHOCSLLMXCS] IPeUMYILIeCTBEHHO K MeXaHuKe MaTephaabHOI TOUKU U CUCTeMbl MaTe-
pHa/IbHBIX TOYEK.

* (opmHpoBaTh TBep/ble HAaBbIKU B MOCTAHOBKE 3a/lay U B UX pellleHWHd KOOPJWHATHBIM MeTO-
JIOM B C/lydasix, KOrja reoMeTpryeckve OOBEKTHI OIMMCHIBAIOTCS CUCTEMAMU JIMHENHbBIX
ypaBHEHUM U HEPABEHCTB;

®  OB/aJieHUe TpUeMaMH U Ccroco0amM MCC/ieIoBaHUsl JTMHEHHBIX YpaBHEHUN U CUCTeM JIMHel -
HBIX YpPaBHEHWM C [IByMs U TpeMsl NlepeMeHHbIMM C MCI10/Ib30BaHHeM BeKTOPHOIO M MaTpuy-
HOT'0 UCUUCJIEHHSI.



I1. Mecrto auciunMHbl B crpykrype OITIOIT

JlvneliHas anreOpa ¥ aHA/MTHYECKasi TeOMETPHsT OTHOCUTCS K [JUCLIMTUIMHAM 00si3aTenbHON
YacTHU OCHOBHOM TpodeccroHanbHON 00pa3oBaTebHON MpOrpaMMbl U SIB/IsSieTCSl 00si3aTebHOM
Juist ocBoeHusi. OCHOBHBIe TpeOOBaHMS K BXO/HBIM 3HAHUSIM CBSI3aHbI CO 3HAHWSIMU Y HaBBIKaAMU,
BJIa/IeHUeM BbIUMC/IATE/IbHBIMU MEeTO/IaMH U TpUeMaMu pellieHus: CTaHAAPTHBIX 3ajau Vzyuaemast
JUCLIMIIMHA sIB/IsieTCs1 0a30BOM /i1l M3YUYeHUs] TaKuX JUCLMIUINH Kak «/uddeperuyansHbie 1
VHTerpasbHble ypaBHeHUsi», «Teopuss GYHKIMMA KOMIUIEKCHOTO TiepeMeHHOro», «MeTo/pbl
MaTeMaTHuecKor (U3MKh», a TakkKe psfa JUCLUIUIMH TeOPeTUYeCKOW (GU3MKH: «DJeKTpPOAH-
HamMKa», «KBaHTOBasi MexaHHUKa», a TakKe OOJBIIMHCTBA yUeOHBIX AUCLUIIUH TIPOPUIIS «MaTe-
pUanbl ¥ KOMIIOHEHThI TBeP/IOTeIbHON 3/IEKTPOHUKI».

III. Tpe6oBaHuA K pe3y/IbTaTaM 0CBOEHHUSI JUCHILUITMHBI (MOAY/IsA)

ITepeueHb MUIAHUPYEMBIX Pe3y/IbTaTOB 00y4YeHHs 0 JUCIUIINHE , COOTHECeHHBIX C UH/M-
KaTopaMH JOCTH)XEeHUS] KOMIeTeHI[UI

CKAM ammapaTr B cjepe CBOell Tpo-
beccroHanbHOM /1eSTe/TbHOCTH

Kommerenums OIIK-3: CriocobeH WCIonb30BaTh HEOOXOJMMble MaTeMaTHUeCKUe METO/IbI
JJ1s1 pellieHys 3a/jau 1pogeCcCroHaNbHOM J1eTeNTbHOCTH

MNHpvkatopsl OIIK 3.1 3HaeT: OCHOBOIIOJIAararole TPUHLIU-
[Tpumensier ¢bu3MKO-MaTemMaTHye- | bl U TIOHATHUS JIMHEWHOUN anreOpbl U

KOMITeTeHLIUU

aHa/IMTUYECKOM TeOMeTpHH.
YMeeT: NpuUMeHSTb 3HaHUS K pelle-

HUIO 3a/1a4.
BriageeT: OCHOBHBIMM MeTOJAMM JIU-
HeliHOW asreOpbl M aHAIUTUYECKOU
reOMeTpUH.

IV. CopepixaHue U CTPyKTypa AUCLUI/IMHbI

O6ObemM MUCIUIIIMHBI COCTaBJIsieT 6 3aueTHBIX efeHMI], 216 yacoB, B ToM uucsie 134 yaca
KOHTaKTHOU paboThI.

3aHSATHSI TIPOBOJATCSA B OUHOW (hopMe 0OyueHUs ¢ TpUMeHeHUeM JTUCTAHIIMOHHOTO KOHTPOJIS
camocTosiTesibHOM paboThl cTygeHToB uepe3 DMOC dakyibTeTa. DIEKTPOHHOM U AMCTaHIIMOH -
HOU (hopM 00yueHHs He TIpelyCMaTPHUBAETCH.

Ha nipakTrueckyo oJroToBKy OTBOAUTCS 68 yacos.
@dopma NMpoMeXyTOYHOM aTTeCTalyy: 3a4eT.

4.1. CopepxaHve [JUCIMIUIMHBI, CTPYKTYpPHpPOBaHHOe 10 TeMaM, C yKa3’aHHeM BH/0B
y4eOHBIX 3aHATHH U OTBEJACHHOT'0 Ha HUX KO/IHUeCTBA aKa/[eMUUeCKHX YacoB

Ne |Pa3me| C | Bc ns Buibt yue6HOM paboThl, ®opMeI Te-
/m i e e- HUX | BKJ/IIOYAs CAMOCTOSITE/IbHYIO PaboTy 00yUaroIuxcs , MpakTHye- KyIIero
JUC- | M | TO | IpaK- CKYO TIO/ITOTOBKY U TPYA0EMKOCTh KOHTPOJIS
UWII | e | Ya | Thue- (B yacax) ycreBaemo-
WUHBI/ | C Co cKas CTH;
KoHrakTHas paboTa niperioziaBaresnsi ¢ obyuatoru- | CamocTosi-
TeMBI | T B | HOATrO dopma
MUCST TeJIbHast
p TOBKa TIPOMEXKY-
pabota -
00y- Jlekum CemuHapckue | KoHcynbrauuu TOYHOU art-
Yaro11| /TpakTUUecKue TecTaluu
Uxcs /nabopaTopHbIe (no cemecm-
3aHATHSA pam)
1 bmok |1 (216 |68 50 68 82 ITpakTnye-
1-2 CKoe  3aja-
HUe; 3aueT
Wroro: 216 |68 50 68 82




4.2 T1naH BHeayAMTOPHO!N CaMOCTOATE/IbHOM PAa00ThI 00yYAIOIIMXCH 10 JUCIUIIHHE

Cemectp HasBanue CamocrosiTesibHast paboTa 00yJaroImuxcs OtieHouHOe YuebHo-
pasziena, TeMbI CpeJiCTBO MeTouye-
ckoe obecrie-

Bup camoctos- | Cpoku BbIos- | TpyZi0eMKCThb

TeNMbHOW  pa- | HeHus (uac.)
YyeHHe CaMo-
60TbI o
CTOSITe/IbHOM
paboThI
1 biok 1-2 3ajaHue B INocne mpoii- 82 HemoHcrpauys | IcTouHUKM
BUJe 33/1aU JleHHBIX TeM TOTOBBIX PeIlIe- | o o HOoRHOM

HUN
U [IOTIONTHU-

Te/IbHON JIU-
TepaTypel 0
TeMe MpaKTH-
YECKUX 3aHs-
tuit; Obpa3zo-
BaTe/bHbIE
pecypchl, [0-
CTYITHBIE TIO
JIOTUHY U Tia-
POJIHO,
TpeJoCTaB-
nsgeMbiM Ha-
yuHOH Oub-
JINOTEKOMU
ury.

4.3. CopepxaHue yue0HOro Marepuasia

Bbaok 1. JTluHeliHas aaredpa

Tema 1. MaTpulibl ¥ OnIpeJie/IUTeNn

1. Beezenue. JIuHelHHOCTh B (PU3KKe U MaTeMaTHKe. MaTpHIlbl, Orepaljui Haji MaTpULIaMH,
cBoiicTBa omeparuii. TpaHcrioHupoBaHue. JIuHeliHoe mpeobpa3oBaHue. bJioUHbIE MaTpULIbI,
npsiMasi CyMMa MaTpHIl, ajrebparyeckrie CBOKMCTBA MPSIMOM CyMMbI. KOMMyTaTop ¥ aHTUKOMMY -
tatop. Cnej MaTpuLbl. ['pyrma noCTaHOBOK U CAMMeTprUYecKasi rpyrnra.

2. Onipefienvtenib MaTpHIfBI (ZBa oripeaenedys). MUHop U anrebpanueckoe gomnosiHeHue. [Isa
Ttuna MuUHOpoB. Teopema Ne 1 Jlamaca. OCHOBHBIE CBOMCTBA orpefenurtesier. Onpegenvrenb
ripou3Beienyst MaTpui] det(AB) = det(A) det(B), Teopema Ne2. ObpartHasi matpuija, Teopema Neo
3. MarpuuHble ypaBHeHUS.

3. JIuHeliHast 3aBUCUMOCTb CTPOK M CTOJIOI[OB MaTpHIfbl, Teopema Ne 4. PaHr u 6a3uCHBIM
MUHOpP MaTpHLIbl. DjieMeHTapHbIe rpeobpa30oBaHUs CTPOK MaTpULIbl. MeTo/Ibl BBIUMC/IEHHUS paHTa:
METO/], 3/IeMeHTapHBIX TTPeo0pa30BaHUi U MeTOJ OKalMIISIOIMX MHUHOPoB. Teopema Ne 5 o 6a-
31CHOM MUHODe. PaHr npousBezieHust MaTpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. J/IvuHeliHOe IPOCTPAHCTBO

4. JlvHeliHOe MPOCTPAHCTBO, BellleCTBEHHOe U KOMIIeKCHOe. OCHOBHbIE TIPUMepbI JIMHEM -
HBIX TIPOCTPAHCTB. JInHeltHass KOMOWHALIMS U JIWHelHasi 3aBUCUMOCTh BEKTOPOB, Teopema Ne 7.
Pa3mepHOCTh TIpocTpaHCTBa. Basuc u koopawHaThl. [Ipumepsr 6a3ucoB. EAWHCTBEHHOCTH pas-
NoKeHHs1 BeKTopa 1o 6asucy, Teopema Ne 8.

5. TloampocTpaHCTBO U JiMHelHass 000J/I0UKa CUCTEMbI BEKTOPOB, pa3MepHOCThb JIMHEMHOM
o6osouky. IIpsiMasi cyMMa JTMHEHHBIX MMPOCTPaHCTB, Teopema Ne 9. OObeJuHEeHHE U TIepeceueHre
JIMHEMHBIX TIPOCTpaHCTB, TeopeMa Ne 10 0 pa3MepHOCTH 0ObeAMHEHHs MPOCTPAHCTB. M30-
MOp(hU3M JIMHEHHBIX MpOCTpaHCTB, TeopeMa Ne 11. IIpeobGpa3oBaHue KOOpJWHAT BEKTOpa MpHU




nipeoOpa3oBaHuM Oa3uca.

Tewma 3. CucTeMbl TMHEWHBIX YDaBHEHUN

6. Cucrembl nuHeliHbIX ypaBHeHHM (CJIY). CrocoObl 3amucd M WX KaacCHU(UKarus.
CoBmectHOoCTb CJIY, Teopema Ne 12 KpoHekepa- Karnennu. KpamepoBckue cucTemMbl JIMHEMHBIX
HeoHOpoAHbIX ypaBHeHu. ®opmyna Kpamepa. Metop K.['aycca pemieHyst cucteMsl JIMHEHMHBIX
ypaBHeHuH. Pemienve ogHopogHou CJIY, TpuBHanbHOE U HETPUBUAJILHOE pellieHus, TeopeMa Ne
13. ®yHzpameHTanpHas cucTeMa pelieHui ogHopoaHoW CJIY. O6mee pelieHue, TPOCTPAHCTBO
pemieHuii. CBOMCTBA pellleHW HEOAHOPOJHONW M COOTBETCTBYHOIEH OJ[HOPOJHOW CHCTeMbI
yPaBHEHHUH.

Tema 4. EBKIMI0BO ¥ YHUTapPHOE NIPOCTPAHCTBO

7. CucreMa akCHOM CKaJIIPHOIO Ipou3BefieHHst. KoMITIeKCHOe U BellleCTBEeHHOe eBKJINZ0BbI
npoctpaHcTBa. OOIUI BUJ, 33laHUsI CKa/SIPHOTO TIPOW3Be/leHUsT KOHEYHOMEPHOTrO JIMHEMHOTO
NpoCTpaHCcTBO. OCHOBHBIE IPUMePHI 3a/JaHUs CKa/ISIPHBIX ITPOU3Be/IeHUH B pPa3/IMUHbIX JIMHEUHbBIX
npocrpaHcTBax. HepaBeHcTBo Kowm - byHsakosckoro. IIpumepsr HepaBeHCTB Komu - byHSIKOB-
ckoro. OnpeZiesieHyst yria Mex/y JBYMsi BeKTOpaMHM U HOPMbI ([/IMHBI) BeKTopa. HopMupoBaH-
HOe TIPOCTPaHCTBO.

8. OpToroHa/sbHOCTb BEKTOPOB U OPTOTOHA/IbHBIN Oa3uc, Teopema Ne 14. CBoicTBa OpTOTO-
HanbHOrO 6a3uca. Metop oproroHanu3aiuy I'pama - [IImuaTa, Teopema Ne 15. Marpuiia ['pama.
["'eomeTprueckuit CMbICI onpefennTens MaTpulsl ['pama.

Tewma 5. JIvHeliHble onepaTopbl B KOHEYHOMEDHOM JIMHEWHOM MNPOCTPAHCTBE

9. Jluneuns oneparop. Onepanuu Haz, JIMHEMHBbIMU OIlepaTopaMH M UX CBOWCTBa. IIpo-
CTPaHCTBO JIMHEWHBIX OMepaTopoB. Marpuiia TMHEWHOro orepatopa B KOHEYHOMEDHOM JIMHEM-
HOM TIPOCTpaHCTBe. f1npo u obpa3 smHelHHOTo oreparopa, rpuMmepsl. Teopema Ne 16 o cymme
pa3mepHocTelt siipa ¥ obpasa. PaHr sivHelHoro omnepatopa. OOpaTHBIN OrepaTop U yCIOBUS Cy-
I1eCTBOBaHMsI 0OpaTHOTO OTlepaTopa.

10. CtpyKTypa MHelHOro orneparopa. MiIHBapuaHTHOe MPOCTPaHCTBO. Bz MaTpulibl TUHEM -
HOT'O oIepaTtopa B (Jly4ae CyIleCTBOBaHMSI MHBaPUAHTHBIX MPOCTPAHCTB. OfHOMepHble NHBApH-
aHTHBIe TIoArnpocTpaHcTBa. CobCTBeHHbIe 3HaUeHUs U COOCTBeHHbIe BeKTOPhI JTMHEHHOTO orepa-
TOpa, Teopema Ne 17. XapakTepuCTUUYeCKOe ypaBHeHHe U XapaKTepUCTUYeCKUM MOJTMHOM.

11. CniekTp nuHeiHoOro oriepatopa. [Ipeobpa3oBaHue MaTpULbl TMHEHHOTO OrepaTopa, Teo-
pema Ne 18. TTomo6HbIe MaTpuIbI ¥ UX cBoMcTBa. Teopema Ne 19 o cBo¥cTBax COOCTBEHHBIX BEK-
TOPOB JIMHEWHOT0 omnepartopa. JluaroHaausalysi MaTpULIbl IMHEMHOTO oneparopa, Teopema Ne 20.
ITonsimue JcopdaHosoli popmbl Mmampuypl.

12. ComnpspkeHHbIM ornepaTop, Teopema Ne 21. DpMHTOB orepaTop M CBOMCTBA Olepalyu
3pMHTOBO compsbkeHre. CBONCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHI SPMHTOBA
orepaTopa, TeopeMa Ne 22. YHUTapHbIN (OPTOrOHA/IBHBIN) OMepaTop U ero OCHOBHbIE CBOMCTBA.

OOmmuii BUJ, OPTOrOHAIBHOTO OTTepaTopa Ha IIOCKOCTH.

Tewma 6. bunuHeliHble ¥ KBafipaTUUHbIe POpPMbI, YHKIIMU OT MaTpPUL]

13. BunuHeliHas u kBajpartuuHasi (opmel. [lonytopanuHeitHas ¢opma. Knaccudukauys
KBa/IpaTUUHBIX (hopM, KpuTepuii CunbBecTpa. HopMasnbHBIM M KAHOHUUECKUW BU/IbI KBaJpaTHUy-
HoH ¢opmel. [Ipeobpa3oBanre KBajgpaTHuHOM (HopMbI Ipu Tipeobpa3oBaHuy Oasmca, Teopema No
23. Panr kBazpaTtuuHoi Gopmbel. Metop Jlarpanka npyBeJieHUs] KBaZlpaTUUHOM (POPMBI K CyMMe
KBaZIpaToB. MeTOZ OpPTOrOHA/IBHOTO TpeoOpa30BaHMsl KBaJPaTHUHON (OPMBbI K KaHOHHMUECKOMY
BUy, Teopema Ne 24. 3akoH uHepLuu. OHOBpeMeHHOe MpYBe/ieHre [BYX KBaJpaTUYHbIX (POpPM
K CyMMe KBaJparToB, Teopema Ne 25.

14. CnekTpanbHOe pa3jiokeHUe 3pMUTOBa oreparopa. CBOMCTBA TMPOEKI[MOHHBIX OMepaTo-
poB. Teopema Ne 26 I"'amubTOHa - Kosu.

15. ®ynkumy ot martpul. IlosvHOMManbHasi MaTpulla M MUHMMAa/bHBIA MOMUHOM. WH-
TepIIOIMPYIOIINN NTOJIMHOM Jlarpanxa - CunbBecTpa.

bnok 2. AHa/IMTHYecKasg reoMeTpus

Paspen 1 MATPULIBI U AETEPMUWHAHTBI 2x2 U 3x3




Tema 1. KoopuHaTHBINA MeTOZ, POPMY/IMPOBKU U UCC/Ie/J0OBaHUsl FeOMEeTPUUeCKHX BOIIPOCOB,
€ro posib B paMKax COBpeMeHHOM MaTeMaTWKU. OCHOBHbIE CHCTEMbl KOOPAMHAT, UCIOJIb3yeMble
Ha MpakTHKe: MPSIMOYTroJibHas [jeKapToBa, KOCOYro/bHasl [ileKapToBa, LIUJIMHpUUYecKas U cepu-
yeckast. [Ipeobpa3oBaHusi KOOpJUHAT U CBOMCTBa CUMMETDUH.

Tema 2. Matpuiipl 2x2 U 3X3 U UX CBSi3b C JIMHEMHBIMU TPeoOpa30BaHMsSMH KOOP/WHAT.
HNeTepMyUHaHTBI MaTpuL] TpeoOpa3oBaHusi B [IByX U TpPeX W3MepeHHsX, MpaBWa BbIUKC/IEHUS,
OCHOBHBIe CBOMCTBA U reOMeTpUYeCKUi cMbIC/I. Criesi MaTpHULIbI U ero CBOMCTBA.

Tema 3. IlpaBUiO yMHOXeHUs MaTpuL] U ero reoMeTpuueckasi MOTUBUDOBKa. Teopema o
JleTepMUHAHTe TIpou3BefleHnss MaTpull. IlpesncTaBneHue o0 oOpaTHOM Marpuile KaK MaTpurie
obparHoro mnpeobpa3oBaHus. BbIpoXk/eHHbIe MaTpHLIbl, KPUTEePUN CyIleCTBOBaHUSI OOpaTHOM
Matpuiipl. HaxoxkaeHre 00paTHOM MaTpHLIbI B C/Tyyae MaTpu] 2x2 U 3x3.

Tema 4. KBasipaTHble CUCTeMbI JTMHEWHBIX YPaBHEHUH C JBYMS U TPeMsl HeM3BeCTHBIMH, KPU-
Tepyi OJHO3HAUHOM paspermMMocTd U (Gopmynbl Kpamepa. IlpesncraBnenue o metoze I'aycca.
['eomeTprueckoe MCTOIKOBaHWE OJIHO3HAYHOM pa3pelvMOCTH, HECOBMECTHOM CUCTEMBI U CH-
cTeMbl ¢ OeCKOHEUHBIM YMC/IOM pereHrid. OpTOroHambHbIe MaTPHULBl U MX CBOMCTBA.

Paspen 2 BEKTOPHI 1 OITEPALIM HAT HUMN

Tema 5. BekTOpb!I Kak Hamnpas/ieHHble 0Tpe3Ku. COBOKYITHOCTH BeKTOPOB. JIMHeliHast He3aBu-
CUMOCTb U JIMHeMHasi 3aBUCHMOCTh COBOKYITHOCTH BEKTOPOB. ba3nCHbIe BEKTOPBI U pas3/ioyKeHue
3alaHHor0 BekTopa. KoopauHaTel BekTopa B 0a3uce. [[eiiCTBUSI ¢ BeKTOPaMH B KOOPAWHATHOM
Trpe/iCTaB/IeHUH.

Tema 6. VI3veHeHre KOOpAMHAT BEKTOpa IpU 3aMeHe 0a3vca M Hauazma KoopAuHat. Ilpes-
CTaB/IeHHe eBK/IW/IOBBIX [BIKEHUM C (PUKCUPOBaHHBIM HAauajioM OPTOrOHAaJbHBIMU MaTpULIAMHU.
[ToBOpOT M CABUT NPSIMOYTO/IBHOM [1€KApTOBOM CUCTeMbI KOOpAuHAT. MaTpuija moBopora U ee
cBoiicTBa. HeKOMMyTaTHBHOCTh TPEXMEPHBIX [TOBOPOTOB.

Tema 7. CkansspHOe NIpOM3Be/ileHNe BEeKTOPOB, ero JIMHEeMHOCTb. BekTopHOoe rpons3BesieHre 1
ero cBoictBa. KococummerpuuHocTs. [Ipe/icTaBieHne BeKTOpHOe MPOM3BeJeHUE B OPTOTOHA/Ib-
HOM 0asuce MpY MIOMOIIY CUMBOIAYECKOTO orpezenuTesns. @opMysa /s ABOHHOTO BEKTOPHOTO
nipousBeienrs “BAC-CAB”. CMmeliaHHOe MPOM3Be/ieHUe U ero reoMeTpUueCKuil CMBICII.

Paszen 3 TEOMETPUSA ITPAMBIX U TNIOCKOCTEM

Tema 8. Crioco6bl 3a/jaHMsI TIPSIMOM JIMHUM Ha TUIOCKOCTH: BEKTOPHOEe ypaBHeHUe B IapaMeT-
puyeckoil (opme, HOpMa/sbHOE BEKTOPHOE ypaBHeHHe, KaHOHMUYEeCKOe ypaBHeHHe U o0iee
ypaBHeHHe B /IeKapTOBOM cucTeMe KoopAuHat. Ciydad rnapasie/ibHOCTA U MepreHAUKY/ISPHOCTH
JIBYX TIPSAMBIX, YIOJl MeXAY [BYMsS INpPSIMBIMMU. PaccTosiHMe OT 3a/laHHOM TOYKM [0 3a/laHHOU
TIPSIMOM.

Tema 9. Crioco6bI 3a/jaHusI TVIOCKOCTH B TIPOCTPAHCTBE: BEKTOPHOE YPaBHEHUE B TlapaMeTpH -
yeckoi ¢popme, HOpMasbHOe BEKTOPHOe ypaBHeHHe U o0lllee ypaBHeHHe B /leKapTOBOW CUCTeMe
KoopzuHaT. Ilepexos oT ofHOM (GopMmbl K Apyroi. [1nockocTs, poxojsiias uepe3 TpU JlaHHbIe
TOUKU. PaccTosiHue OT 3aZjlaHHOM TOYKM [0 3a/laHHOM TJIOCKOCTU. YTOJI MEXJY JABYMS IJIOCKO-
CTSIMM.

Tema 10. HanpaBasitoluii BEKTOpP MpPsIMOW, NapaMeTpuyeckoe ypaBHeHHe MpsIMOW B TIPO-
cTpaHcTBe. OnucaHue NpsMOM B TePMHMHAX BEKTOPHOIO IpOU3BeZleHNs. KaHOHHWYecKoe ypaBHe-
HUe TIpSMOM B rpocTpaHcTBe. [lepexo/; OT ofjHOrO criocoba 3aanusi K Apyromy. IlapasnenbHble,
repeceKarolecs U CKpelyBarolyecs Npsmsble.

Tema 11. BrruriciieHre paCcCTOSIHUSL MeX/Y CKpeLMBaroIUMUCS NpssMbIMU. [locTpoeHne B3a-
VIMHOTO TepIieH/IUKY/Isipa [/is1 TaKUX NpsmbIxX. OpTOroHabHas NPOeKLUs NIPSIMOM Ha IJIOCKOCTD B
Cllyyae MX IlepeceueHus, pas/iO’KeHHe HallpaB/IsIoLlero BeKTopa Ha JBe B3aWMHO IleprieH/iu-
KYyJ/ISIpHble KOMITOHEeHTHI. [lapameTprueckoe ypaBHeHHe NeprieHJuKyIspa K INIOCKOCTH.

Tema 12. TTyuok nocKocTel, criocoObl ero onvcanus. [IpsiMast TMHUS Kak TiepeceueHre ABYX
IJIOCKOCTeN. BeluncieHye pacCTOSIHUA OT 33JaHHOM TOYKU /10 3aZlaHHOM NPSIMOM B IIPOCTPaHCTBe.
YpaBHeHue TnieprieHUKYJIsIpa, OIMyILeHHOr0 U3 3a/JaHHOM TOUYKM Ha 33/laHHYI0 NPSMYIO.

Pa3zgen 4 KPUBBIE BTOPOI'O ITOPAIKA

Tema 13. Ob611jee ypaBHeHHe KPHBOW BTOPOTO MOpsi/iKa Ha IJIOCKOCTH U CTaHJapTHas ero 3a-



NUCh. BBIpOJK/IeHHbIe U HEeBBIPOJK/eHHble KPUBbIE BTOPOrO MOpsiiKa. Tpu THIa KpUBBIX BTOPOrO
TOpsAIKa: JITUIITHYECKHUH, TTapaboMuecKuii U TurepbomuecKuii. DJIUIIC, rapabosa u runepbo-
Jla KaK KOHUUeCKre CeueHMUs.

Tema 14. OcHOBHbIe TeOMeTpUUYECKHe CBOWMCTBA JIIUIICA, TTapabosibl U rurnepbosibl. dokab-
Hble TOYKH, SKCLIEHTPUCUTET U JUPEKTPUCHI /ISl STUX KPUBBIX. ¥ DaBHEHHE HEeBBIPOKEHHOW KpH-
BOI BTOPOTO TOpSsiika B TIOJISIPHOM CHCTeMe KOOpJWHAT. YpaBHeHUe KacaTeJbHOW K KPUBOM B 3a-
JJaHHOM TOUKe.

Tema 15. Vi3ameHenue ko3¢ duieHTOB B 00IleM ypaBHEHUM KPUBOW BTOPOTO TOpsifika MpH
rpeoOpa30BaHUM [1eKAPTOBOW CUCTeMbI KOOpAMHAT. TPy MHBapUaHTa KPUBOW BTOPOTO IOPSZIKA.
Vcnonb3oBaHMe UHBAPUAHTOB /ISl TIPUBe/IeHNsl YPaBHeHUsI KpUBOW BTOPOTO MOPsiJiKa K MPOCTe -
eMy BUy. VIHBapuaHTbI Kak MaTpUUHble XapaKTePUCTUKH.

Tema 16. YpaBHeHHe KPUBOW BTOPOrO MOpsi/ika Kak KBaJpaTUuHasi opma [BYyX repeMeH-
Hblx. [IpuBesieHMe ypaBHEHHMs KPHMBOW BTOPOrO MOpsiZKa K KaHOHMUECKOMY BHZY C IOMOILIbIO
OpTOTOHA/IbHBIX Mpeobpa3oBaHuii. KaHoHHWYeCKast cucTeMa KOOP/MHAT, Mepexo/ K Held IyTeM T10-
BOPOTA U MOC/IeZYIOIIero CABUra CUCTEMBI.

4.3.1. IlepeyeHb ceMUHAPCKHX, MPAKTHYECKUX 3aHATHH U /1a00paTOpPHBIX padoT
bok 1. JIuneiiHast anrebpa

Ne Ne pa3spena | HaumeHoBaHue ceMuHapoB, | TpyzoeMkocTe | OueHouHble cpef- | Popmupy-
U TeMbl | IpaKTHUeCKux M Jjabopa- | (uackr) CTBa eMble
JUCLIWIUIA- | TOPHBIX paboT KoMIIe-
Hbl (MOAy- | (TIpaKTHYecKue 3aHSATHS) TeHI[UN
JIsT)

1 2 3 4 5 6
1 1 MarpuLibl ¥ onpeenTeNnd 4 Kowmrinekt 3aganuii | OIMK-3
2 2 . Komnnekt  33aga- | OIIK-3
JIvHelHOe IpOCTPaHCTBO 5 o
HUM
3 3 Crcremel . /IHEHHBIX 5 Kommnnekr 3apanuii | OITK-3
ypaBHeHUI
4 4 EBK/IMAI0BO 1 yHHTapHOe 5 Kowmmnekr 3aganuii | OINIK-3
MIPOCTPaHCTBO
5 5 JIvHeHHEe OTIEpATOpBl - B Kommuiekt 3aganuii | OITK-3
KOHEYHOMEpPHOM JIMHeHHOM 6
TIPOCTPaHCTBe
6 6 bumHelisbie 1 KBajpaTi- Kommnnekt 3agannii | OINK-3
Hble (QOpMBI, (YHKLUUA OT 6
MaTpHuL]

Bbyok 2. AHa/iuTHYeCcKass reoMeTpus

Ne Ne pa3pennau | HaumeHnoBaHue ceMuHapos, npaktuue- | Tpy- OrnjeHOuUHBIE Dopmupy-
n/n TeMBblI IUC- CKUX ¥ 1ab0paToOpHBIX paboT JoeM- cpefCTBa eMble
L{UI/IUHBI KOCTb KOMITe-
(Mopysi) (ua- TeHI[UN
(@3)]
2 3 4 5 6
1. | Pasgen 1, Tema | OCHOBHBIE CUCTEMbI KOODJWHAT, JTU- 3aziaHue Ha OIK-3
1 HeliHble TTpeoOpa30BaHus JIeKapTOBBIX 2 CceMHMHape B
KOOD/IMHAT Y CBOMCTBA CUMMETPHH. BU/JIe 3a/lauM
2. | Paspen 1, Tema | Matpuupl 2x2 1 3x3, UX CBSI3b C 3ajiaHre Ha OIK-3
2 appuHHBIMU 1TPeobpa30BaHUAMH KOOP- 2 ceMHHape B
JvHaT. JleTepMUHAHTHL. BU/JIE 3a/lauM




3. | Pasgen 1, Tema | Onepanusi yMHOXKEHUSI MaTpHL] U ee 3aJjaHue Ha OTIK-3
3 cBoiictBa. CyIiecTBoBaHHe 00paTHOM ceMUHape B
MaTpULBL. BU/JIe 3a/1auU
4. | Pazgen 1, Tema | KBajgpaTHble CUCTEMbI TUHENHBIX 3aziaHue Ha OIIK-3
4 yPaBHEHUI C ABYMs U TpeMs HEU3BeCT- CeMHMHape B
HbIMU, popmyJiel Kpamepa. I1pesacras- BU/e 3a/jauu
JieHue o Metoge I'aycca.
5. | Pa3gen 2, Tema | ba3ucHble BeKTOPBI U pa3/ioyKeHUe 3a- 3aziaHue Ha OIK-3
5 JAHHOTO BeKTopa B Oa3uce. BeKTopsl B ceMUHape B
KOOD/IMHATHOM Mpe/CTaBJIeHUH. BUJIe 3a/lauM
6. | Pasgen 2, Tema | [ToBOpOT NPSIMOYTOJIEHOM JieKapTOBOM 3ajjaHue Ha OITK-3
6 CUCTeMbl KOOpAUHAT. MaTtpuiia oBo- CceMHHape B
pOTa U ee CBOWCTBA. BH/JIE 3a/lauM
7. | Pasgen 2, Tema | CkansipHOe Ipou3Be/ieHre, BeKTOPHOe 3azjaHue Ha OITK-3
7 rpousBe/ieHre, CMeLlaHHOoe [TPOU3Be- ceMyHape B
JleHUe ¥ UX CBOWCTBa. BU/JIe 33/lauM
8. | Pa3zpmen 3, Tema | Ilpsimas IMHUS Ha MJIOCKOCTH, CIIOCO- 3ajjaHue Ha OIIK-3
8 ObI 3a/1aHMs. BeIuMc/ieHre PacCTOSTHUS ceMUHape B
OT TOYKH /10 TIPSIMOM. BU/JIe 3a/1auH
9. | Pa3zpen 3, Tema | ITnockocTk B TpeXMepHOM TpO- 3aziaHue Ha OIK-3
9 CTpaHCTBe, CrIoco0bI 3a/jaHus. Berauc- ceMHHape B
JIeHVe PacCTOSIHUS OT TOYKM JI0 TI0C- BUJIe 3a/lauu
KOCTH.
10. | Pazgen 3, Tema | IIpsimasi B mpocTpaHCTBe, CrIOCOOBI 3a- 3aziaHve Ha OIIK-3
10 Janus. [lapanienbHble, epeceKaroLy- ceMUHape B
ecsl M CKpellMBarLIecs npsiMble. BU/JIe 3a/1auH
11. | Pa3gen 3, Tema | PaccTossHue Mexay CKpeluBarouMu- 3aziaHue Ha OIK-3
11 Cs1 IPSIMBIMU M B3aUMHBIH MepreHu- ceMHHape B
KyJ/1sip. OpTOroHasibHast MpOeKLus BUJIe 3a/lauu
NpsIMO Ha IJIOCKOCTb.
12. | Pa3pgen 3, Tema | Ilpsimas MHUSA Kak nepeceyeHue IBYX 3aziaHue Ha OIK-3
12 MJIOCKOCTeN M My4O0K TVIOCKOCTeH. ceMUHape B
PaccTosiHMe OT TOUKM [10 IPSMOM B BH/JIE 33/lauM
MPOCTPAHCTBeE.
13. | Pasgen 4, Tema | OOGiriee ypaBHEHHe KPHBOUM BTOPOTO 3aziaHue Ha OIIK-3
13 Nopsi/ika Ha MJI0CKOCTU. BeIposKieHHbIe ceMHHape B
Y HEBBIPOXKIEHHbIE KPUBbIE BTOPOTO BHJIe 3a/lauu
ropszika. Tpu THIa KpUBBIX BTOPOTO
TopsiJKa.
14. | Pa3gen 4, Tema | OCHOBHBIE CBOMCTBA 3/THIICA, Mapabo- 3aziaHue Ha OTIK-3
14 7B ¥ TUnep6osibl. PoKanbHbIE TOUKH, ceMHHape B
JKCLIEHTPUCUTET U JUPEKTPHUCHI. BUJIe 3a/jauU
YpaBHeHUe KacaTenbHOM.
15. | Pasgen 4, Tema | MIHBapuaHThI KpHBOU BTOPOTO MOPsKa 3aziaHve Ha OIIK-3
15 Y VX UCIIO/Ib30BaHue /151 IpUBeJIeHUs] ceMyHape B
ypaBHeHUsi KPHBOI MpocTeiillieMy BU- BU/Ie 33/]auu
Iy. VIHBapraHTBI KaK MaTpUYHbIe Xa-
PaKTepUCTHUKH.
16. | Pa3gen 4, Tema | IIpuBeneHvie ypaBHeHUs] KPUBOU BTO- 3aziaHue Ha OTIK-3
16 poro mnopsiika K KAHOHUYeCKOMY BUAY ceMHHape B

C TIOMOLI[bIO TIOBOPOTA U TIOC/ey-
FOII[ETO C/IBUTA.

BHU/Ie 3ajaun




4.3.2 IlepeueHb TeM (BONPOCOB), BBIHOCUMBIX Ha CAMOCTOSITe/IbHOE H3yUueHHe CTy/[eHTaMH4 B
PaMKax CaMOCTOATEe/TbHOM PadoThI

bnok 1. JIuneiiHast anrebpa

Ne Tema Bup  camoctositenb- | 3asaHue Pexomenpyemas nurepa- | KosmuectBo
HeJl. HOW paboThI Typa 4yacoB
1 KonTponsHoe  3aja- CwM. 1. 8. a) ocHOBHas U | 3
M Komrexr
arputbl M OMpe- | ype . 6) JOTO/MHUTENbHAS JIH-
JlenuTenn 3a/jaHui
TepaTtypa
2 KonTponsHoe  3aja- CM. 1. 8. a) ocHOBHaa 4 | 2
TTusei P aA Kowmmiekr )
MHENHOE PO~ | ppe . 6) [JoMOSHUTENBHAS JTU-
CTPaHCTBO 3a/jlaHud
TepaTtypa
3 KontponbHoe 3apa- CwM. 1. 8. a) ocHOBHas U | 4
C . Kowmmiekr
VCTEMBL  JIMHEH- | ype . 6) [OMOJHUTENbHAS JTU-
HBIX ypaBHeHUN 3a/jaHui
TepaTtypa
4 KonTponbHoe  3aja- Cwm. 1. 8. a) ocHoBHasA U | 4
EBK/IMAOBO U yHU- Komruiekr
TapHOe po- HHe o 6) AOTIO/THUTE/IbHasd JIh-
3a/jaHui
CTPaHCTBO Teparypa
5 Jlunelinele onepa- | KonTponbHoe  3aja- CwM. 1. 8. a) ocHoBHas U | 6
P P an Kommekr )
TOpbL B KOHEY~ | yye . 6) /ONONHUTe/bHAS JIU-
HOMEpHOM  JIMHe- 3a/jlaHuH
Tepar
HOM TIPOCTpaHCTBe eparypa
6 bunuHeiiHbIe u | KoHrponbHoe 3aza- CwMm. 1. 8. a) ocHOBHas U | 6
Kowmrext
KBa/ipaTHiHbIe Hue . 6) [JOMOJHUTE/bHAS JTH-
dopmel,  QyHKIH 3a/jlaHu
Teparypa
OT MaTpui]
Bbnok AHamuTUdeckasi reOMeTpust
No Tema Bup camocto- 3amaHue Pekomengyemas | KosmmuectBo
Hey. STEIbHOU paboThI JmTeparypa YacoB
1 CucreMbl KOOp- BueaypuropHasi, HatiTu usmeHenue Jie- Uctounuku u3 2
JIMHAT, ipeobpa- pelleHUe 3aa4 KapTOBBbIX KOODJUHAT 3a- | OCHOBHOM U [[0-
30BaHUsI KOOpAU- JIaHHBIX TOYEK MPU CABU- | TIOTHUATE/IbHOU
HarT. re ¥ IOBOPOTe. JIUTepaTyphl Mo
2 MatpuLip! U BueayputopHas, | [leiicTBUS C MaTpULlaMU TeMe IpaKThye- 2
JleTepMHHAaHTHI. peleHue 3aza4y 2x2 u 3x3. Beruucienve CKUX 3aHSTHM;
JleTepMUHAHTOB. O6pa3oBaresib-
3 YMHOXKeHHe BneayauropHnas, HaxosxzeHre obpaTHOM HbIe pecypchl, 2
Marput], obpat- pelilieHMe 3afiayu MaTpHULIbI /151 He- JIOCTYIIHBIE 10
Hasi MaTpuLa. BbIPOXKIEHHbIX MaTpUL]| JIOTUHY U TIapo-
2x2 1 3x3. JIt0, TIpe0CTaB-
4 Cucremsnl uHeli- | BueayauropHasi, | Cryuait ofHO3HaUHON nsiemeiM Hayu- 2
HBIX YpaBHEeHUN pelieHue 3a7a4 pa3pemurmMoCTHy, IpruMe- HOU OubmMOTe-
C IByMSl ¥ Tpemst Henue (opmyn Kpamepa. | Koi UI'Y u Cro-
Heu3BeCTHbIMU. [IpencraBneHue o meTo- POHHUE CanThl
Je uckarouenus ["aycca.
5 Pasnoxenue 3a- BueayguropHasi, | HaliTi KOMIOHEHTbI 2
JJAHHOTO BeKTopa peliieHHe 3a1a4 JIaHHOTO BEKTOpa B 3a-
B basmuce. nmaHHoM basmce.
6 OrnvcaHue MoBo- Bueayautopnas, | Ilo 3agaHHOM opTOro- 2
POTOB C TIOMO- pelleHUe 3a1a4 HalbHOM MaTpHule orpe-
L[bK MaTpUL. JlelIATh HarpaBJieHWe 0CH
Y yTroJ I0BOPOTa.




7 CRoiicTBa Bek- Bueaypurophasi, Ncnons3oBaHue BeKTOp- 2
TOPHOTO U pelleHUe 3aa4 HOTO0 Y CMeIIaHHOTO
CMeI1aHHOT O TIpoM3Be/ieHus 1Y BbI-
NIpOW3BeZleHUs. YMC/IeHUH TIoLazed
um 06beMoB QUTYD.
8 BsaumHoe pac- BueayautopHas, | BelurcieHue koopguHaT 2
T10JI0’KeHNe TO- pelleHUe 3a1a4 TIPOEeKLMU 3a/|JaHHOM TOU-
YyeK Y MpsMOoU Ha KU Ha JJaHHYIO MpsIMYIO U
TJIOCKOCTH. TOYKH, CUMMeTPUYHON
OTHOCHUTE/IBHO MPSIMOM.
9 Pacnionoxxenue BueayautopHas, | BeruncieHue koopguHaT 2
TOYEeK U M/I0CKO- periieHMe 3a7ia4 TIPOeKLIMH 3aJjaHHOM TOU-
CTH B IIPO- KU Ha JJaHHYIO I1JI0C-
CTpaHCTBe. KOCTb U TOUKH, CUMMeT-
PUUHON OTHOCHUTEJIb-
HOIIJIOCKOCTH.
10 | CrniocobslI 3aaa- BueayautopHasi, | CBsi3b BEKTOPHOIO 2
HUS NIPSIMOH B pellieHMe 3a7ia4u ypaBHeHUs NPsIMOiA B Ta-
TIPOCTPAHCTBE, pameTpuueckoii popme K
HarpaBJIsTFOLIUN KaHOHMUECKUMH, BBIYHC-
BEKTOPp IpAMON JIeHHe pacCTOSTHUS
MeX/y CKpell{MBaroIIIn-
MUCSI IPSIMBIM.
11 | 3apmauu Ha ckpe- BueaypuropHasi, ITocTpoenune ypaBHeHNs 2
IIMBaroIIMecs periieHMe 3a7ia4 B3aMMHOTO TIepIieH/Iu-
TIpsSIMBbIe. KyJisipa /i1l IByX CKpe-
LMBAIOLUXCS] TIPSIMBIX.
12 | Ilpsimasg mvHUA U Bueaypuropnas, | IloctpoeHue ypaBHeHUs 2
My4YO0K TJIOCKO- pelleHUe 3a1a4 TiepreHAUKYIspa, OIy-
CTel. L[eHHOT'0 W3 JJAaHHOW TOY-
KU Ha IaHHYIO MPSIMYI0.
KoHTpo/IbHbBIE 33/1aHVs, TOUMEHOBAHHbIE B MPE/IBIAYINEH Tabauiie
Tema KOHTPOJILHOI'O 3a/iaHuUs Howmepa 3aau CpoK BBINO/He-
HUsl
1 Onepaiyy Haj MaTpULIAMU 790 791 798 801 809 815 817 828 1 Hepenst
2 Onpepenurtenb MaTpuiibl. ObpaTHas Matpunia. | 45 54 60, 116 121 236 275 279 | 1 Hegmens

300 426 837 840 844 865
3 JluneiiHoe mipocTpaHcTBO. JIuHelHasi 3aBu- | 643, 665, 672, 674, 683, 1278 1280 | 1 Hezens
cuMocTb. basuc 1 KoopAUHAaThL. 1282 1291, 1292, 1311, 1318
4 CucTeMsbl TMHENHBIX ypaBHEHUH. 693 697 701 708 726 727 731 736 | 2 Hepenu
EBKMMA0OBEI TpOCTpaHCTBaA. 737 742, 751

1354 1362 1366 1371 1381 1419
1444 1450 1452

5 JIuneiineie oneparopbl. CobcTBeHHbIe BekTO- | 1469 1471 1504 1541 1585 1 Hepens
pbI M COOCTBEHHBIE 3HAUEHHUsS IMHEHHOrO Ore-
paropa.

6 KBagparuunble hopmbl. PYHKLIUN OT MaTpHILL. 1183 1225 1250 1258 1 Hepenist

T|2€60B&HI/IH T10 BBITTIOJTHEHWIO JOMaIlIHEro 3aadHud

3asiaHve BBITIOHSETCS B OTAe/bHOM TeTpaau (12 unum 24 nucra)

3ajaHue JOJDKHO OBITH BBIMIOTHEHO TIOJTHOCTBIO.

PemnreHus 3a71a4, JO/DKHBI ObITH TIOJTHBIMH U, TIPU HEOOXOMMOCTH, O0JDKHBI COZIEP>KaTh 000CHO-
BaHUs WM rTosicHeHHsi. O6s13aTe/lbHO YKa3bIBaTh YC/IOBHS 3a/iayu U IMOTyYeHHBIN OTBeT.

3ajaHue OL[eHUBAETCS M0 5 —TH 6anbHOI CHUCTeMe.

0 6anyioB - 3aZjaHKe He BBITIOTHSIOCH

1 Gam - 3a/aHKE He BBITOJHEHO

2 Gasisia - BBITTOTHEHO MOJIOBUHA 3a/JaHUST

3 6asu1a - BBITIOJIHEHO Y 3a/laHUS



4 6asina - XOpoIlee BBITIOJTHEHNEe
KomriiekTbl 3a/laHuil 10 KaKAoi TeMe (GopMupyroTcsi 1o cOOpHUKY 3azau [IpockypsikoB U.B.
«COOpHUK 3a/1a4 T10 JTMHEHHOMU anreOpe»

4.4. METOJI[I/I'-IECKI/IE YKad3aHHUA 110 OPraHU3aI{uu CaMOCTOSATe/TLHOM paGOTBI CTYAEHTOB

OpraHu3aijysi CaMOCTOSITe/TbHOTO yI/1yb/1eHHOTO W3ydeHHusl AUCLIUITMHBI OCHOBAaHA Ha BBITIOJHE-
HUW KOMILJIEKTOB KOHTPOJIbHBIX JOMAllHUX 3afiaHuil (5-7 3ajaHuii). B nepeueHb KOHTPO/IBHBIX
33/laHMi BKJIFOUAKOTCS 3aZlaud MO TemMaM, He pacCMaTpHMBaeMbIM Ha MPaKTUUeCKUX ayJUTOPHBIX
3aHATHUSIX. DTO TIpe/IiosiaraeT CaMOCTOsITe/TbHBIN XapakTep paboThl CTyZIeHTa 110 W3yUeHHIO psifia
JujakThueckux enuHull. [IpearosaraeTcsi, YTO CTy[€HT CaMOCTOSITe/TbHO M3YUMT JOTOTHUTEIb-
Hble aparpadsl 1o TPoEeHHOM TeMe, UCTI0JIb3YI0 OCHOBHYIO U [IOTIOJTHUTETBHYIO JIUTepaTypy, a
3aTeM peIInT Tpe/JIo’KeHHbIe 3afaud. O1jeHKa CaMOCTOSITe/IbHOM PaboThl CTY/IeHTOB TIPOBOJAUTCS
MyTeM BBICTaB/IeHUs] 0A/UIOB MO 5-TW Oa/lbHOM HAaKOMUTELHOU cucTeMe (6asutbl CyMMHUDPYIOTCS)
3a BbITIO/THEHHbIE KOHTPOJIbHbIE 3a/laHuSI.

4.5. IlpumepHas TeMaTHKa KypCOBBIX PadoT (MP0eKToB)
Y4eOHBIM IJTaHOM HallMCaHHe KyPCOBBIX Pa0OT (ITPOEKTOB) He MpeAyCMOTPEHO.

V. Yue6Ho-MeTOANMYeCKOe U HH(OPMAL[NOHHOE 00ecrieyeHHe JUCHUIIMHBI (MOJY/Is1):

a) CIIMCOK JINTepaTypbl

OCHOBHAsI IUTeparypa
1. WnbuH, B. A. JluneiiHas anrebpa / B. A. Vneus , 3. T'. T[To3Hsk. - M. : ®@usmartur, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 3K3.)

2. ®angees, 1. K. Jlekiuu o anrebpe: Yue6. mocobwue / [I. K. daggees. - 5-e uzg., crep. - CII6.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 3k3.)

3. IIpockypsikoB, 1. B. COopHUK 3ajau 10 iMHelHOM anrebpe: Yue6. mocobue / V. B. ITpockypsi-
KOB. - 11-e u3g., crep. - CI16.: Jlanb, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 3k3.)

4. beknemumes, /. B. Kypc aHamMTHUecKol reoMeTpuy W JIMHeHHOUN anreOpbl [D1eKTpOHHBINA

pecypc] / 1. B. beknemuieB. - Mockga : Jlaub", 2015. - Pexxum poctymna: OBC "M3parenscTBo
"Jlanp". - Heorpanuu. goctymn. - ISBN 978-5-8114-1844-2

JAOMO/IHUTe/IbHAsA JTUTepaTypa
1. Kypom, A. T'. Kypc Boiciueii anre6psr: yueb. gst ctyg. By3oB / A. I'. Kypor. - 17-e u3g., crep.
- CII6. : Jlanb, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 3k3.)

2. Tenbang, Y. M. Jlekimu o nvHeHHOMN anrebpe [D/1eKTpOHHBIN pecypc]: HayuHoe u3faHue /
U. M. T'enbdana. - 6-e u3a., ucnp. - OBK. - M. : [lobpocset : Yuusepcuret, 2006. - 321 c. -
Pexxum goctyna: Y3 "Bubsmmorex". - Heorpanuu. goctyt. - ISBN 5-98227-173-X

3. Koctpukus, A. W. JIuHeliHas anrebpa v reometpus: yueb. rocobue ajist CTy/. MeX.-Mar. CIIell.
By30B / A. U. KoctpukuH, FO. Y. ManuH. - M. : U3g-8o MI'Y, 1980. - 319 c. ( Hp A121038; Hd
A121121; ud A121122; ud A142026)

4. ®angees, [I. K. 3agaun 1o Beicieli anrebpe [DnekTpoHHbIN pecypc] : yuebd. mocobue / [I. K.
®apnees, aBT. V. C. ComuHCcKui. - Mocksa : Jlanb, 2008. - 288 c. - Pexxum goctymna: 9bC "U3-
JarenbCTBO "JlaHb". - Heorpanuu. gocryn. - ISBN 978-5-8114-0427-8

5. beknemminen, [I. B. Kypc aHanMTHYeCKO# reoMeTpyU U JTMHEHHOW anreOpbl [ D/1eKTpOHHBIM
pecypc] / [. B. BeknemuiiieB. - Mockga : Jlaup", 2015. — 310 c. - Pexxum pgoctymna: OBC "U3-
narenbCcTBO "JlaHb". - Heorpanuu. goctym. - ISBN 978-5-8114-1844-2

6. Anekcanapog, I1. C. Kypc aHa/lMTUUeCKOW reOMeTpUU 1 JIMHeHHoW anredpshl: yuebnuk / I1. C.
AnekcaHzpoB. - Mockaa : Jlanub, 2009. - 512 c. - Pexxum goctyna: ObC "U3gaTensctBo "Jlawbp'. -
Heorpanuu. gocrym. - ISBN 978-5-8114-0908-2

7. COOpHUK 3afiau TI0 aHAIMTUYEeCKON reOMeTpUH | JIMHelHOoU anrebpe [D1eKTpoHHBIA pecypc] :
yueb. mocobue / JI. A. Beknemuriiesa [u ap.]. - Mocksa : JlaHb, 2008. - 496 c. - Pexxum focTyma:



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%2C%20%D0%9F.%20%D0%A1.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%B8%D0%BA%D0%B8%D0%BD%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%B0%D0%BD%D0%B4%2C%20%D0%98%D0%B7%D1%80%D0%B0%D0%B8%D0%BB%D1%8C%20%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D1%80%D0%BE%D1%88%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%BB%D1%8C%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

ObC "UsparenscTBo "JlaHw". - Heorpanuu. gocrymn. - ISBN 978-5-8114-0861-0

8. Lyb6epbunnaep, O. H. 3agauu u yrnpaxHeHUs 110 aHanuTHueckoi reometpun / O. H. Ilyb6ep-
ounnep. - Mockga : Jlanb, 2009. - 336 c. - Pexxum goctyna: OBC "U3garensbctBo "Jlanb'". - He-
orpanuu. foctyr. - ISBN 978-5-8114-0475-9

9. COopHUK 337iau 10 aHAIMTUYEeCKOM reOMeTpyH U JTMHeWHOW anrebpe [DeKTpoHHBINA pecypcl:
yueb. mocobwue / JI. A. bBeknemuinieBa [u zip.]. - Mocksa : Jlaub, 2008. - 496 c. : un. - Pexum 710-
cryna: OBC "UsparenbctBo "JlaHw". - Heorpanuu. goctym. - Bubauorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) mepuojUUYeCKHe U3AAHUS
- HeT.

B) CIIUCOK aBTOPCKHX METO/JUUECKUX Pa3padoToK
- HeT

r) 0a3bl JAHHBIX, TH(OPMAIHOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTeMbI
http://library.isu.ru/ - Hayunasi bubsimoreka UT'Y;

O6pa3oBaresibHbIE pECyPChI JOCTYITHBI 110 JIOTUHY U naposiro Hb UT'Y:

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

¢ http://e.lanbook.com - OBC «/3aaTenbcTBO «JIaHbY;

e http://rucont.ru - 3b6C «PyKoHT» - MeXoTpac/jieBasi HayuHass OHMO/IMOTeKa, Ccozep Karast
oLM(ppOBaHHbIE KHUTH, TIEPUOIUUECKIe W3/JaHUsI U OT/e/IbHbIe CTaThbU 110 BCEM OTPac/IsiM
3HaHWH, a TaKXKe ay/Iuo-, BU/le0-, MyJibTUMe[ia CODT U MHOTOe /IPYTOE;

e http://ibooks.ru/ - 3BC «AOYKC»- UHTEPHET pecypchbl B CBOOOHOM ZIOCTYTIE.

VI. MaTepua/ibHO-TeXHHUYECKoe o0ecrieueHne JUCIUITHHBI (MOy/1:):

YuebGHast ayauTopus AJisi IPOBeZieHus IeKIIMOHHBIX ¥ TIPaKTUUeCKUX 3aHsaTui. [1jis mpoBe/ie-
HUS 3aHATUI JIEKLIMOHHOTO TUTA B KAaueCTBe J€MOHCTPAI[MOHHOTO 000pY/[0BaHMSI UCTIOb3YeTCs
MeJioBasi Jocka. HarnsiiHocTh obecrieuriBaeTcst myTeM M300paykeHHst CXeM, Auarpamm u ¢hopmy C
roMoltrpio Mena. Vcrosmp3oBaHue riobasbHON KOMITBIOTEPHOM CETH TMO3BOJISIET 00ecrieunTdb [0-
CTYITHOCTH VIHTepHeT-pecypCcoB U peai30BaTh CAMOCTOSITe/TbHYIO paboTy cTyaeHTOB. Ha siekiu-
SIX MOTYT MCIT0/Tb30BaThCsl MY/IbTUME/IUHHBIE CPE/ICTBA: MPOEKTOP, TIePEHOCHOW 3KpaH, HOYTOYK.
Ha ¢akynbTeTe nMeeTcsi KOMIIbIOTEPU3MPOBaHHAs ayJUTOPUs, MpeJiHa3HAUeHHas1 [Jjisi CaMOCTOsI-
TeJIbHOU PabOThI, C HEOrPAHUYEHHBIM ZIOCTYIIOM B IHTEpHET.

VII. O6pa3oBaTe/bHbIe TEXHOIOTHH:

3aziaun U30XKEeHUsI U U3yUyeHUsl AUCLIMIUIMHBI Peau3yroTcs B Claeqyrmux Gopmax mesi-
TeJIbHOCTH:

® JIeKIWU, HalleJieHHbIe Ha TIoTyueHre HeoOX0AuMoi HHGOpPMaLUY, U ee UCII0/Ib30BaHue
TIPU pellieHNH TTPaKTUUeCKuX 3a7iau;

® TIpaKTUYecKHe 3aHSTHsI, HallpaB/eHHbIe Ha aKTUBU3ALIMIO [T03HABAaTeTbHOM JiesiTe/TbHO -
CTU CTYZIEHTOB W TIpHOOpeTeHUs MU HaBBIKOB peIleHUs] TTPAKTUUeCKUX U MpoosieM-
HBIX 3a/1ay;

® KOHCY/bTalL[UU —eXXeHeZeIbHO /il BCeX JKeJIaloIIUX CTY/IeHTOB;

® camocTosTe/lbHas BHeayAWTOpPHas paboTa HarpaBjieHa Ha TIpHoOpeTeHHe HaBBIKOB


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A6%D1%83%D0%B1%D0%B5%D1%80%D0%B1%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%9E.%20%D0%9D.

CaMOCTOSITE/IbHOTO pellieHus 3a/iau 0 AUCLUTIIVHE;

® TeKyIlui KOHTPOJIb 3a /IeSiTeIbHOCTbIO CTYZIEHTOB OCYILeCTB/ISIETCS Ha JIEKI[UOHHBIX U
MPaKTUUeCKUX 3aHSITUSIX B XOZIe CAMOCTOSITe/TbHOTO pellieHUs 3a/iau, B TOM 4HUC/e y
JIOCKHU.

VIII. OneHouyHble MaTepHaJibl A/ TeKyIero KOHTPOJ/Isl U NPOMe)XXyTOYHO! aTTecTaliu
@DOH/, OL|eHOUHBIX CPe/JCTB Mpe/CTaB/eH B IIPUIOKEHUH.

[Tpumeuanue: CTyZeHT yCIeLIHO Tpoiien obyueHre B ceMecTpe U TOTOB K C/laue 3ayeTa, eCii
OH 3HaeT U MoHUMaeT (OPMYTUPOBKU OCHOBHBIX MMOHSTUM U OTpe/iesieHui, 3HaeT (hOpMyIUPOBKU
TeopeM, yMmeeT IIPUMEHSTh NTOHATHS U TeOpeMbl [JIs pelleHns 3a/iau U YIIPa)KHeHUM, 3HaeT MeTO-
[ibl pelleHNs M YCIIe[IHO pellaeT 3a/lau M yrnpaKHeHUsl, MO>XXeT [PUBECTH NIPUMephbl, XapaKTepu-
3yIOIlie OCHOBHbIE TIOHSITHS ajireOpbl (JIMHelHOe MPOCTPAaHCTBO, 0a3uC, CKasIpHOEe MPOM3Beie-

HUe ...)

8.1. OueHouHbIe CpeCTBA J1 BXOJAHOTO KOHTPOJIS.

OreHOUHbIE Cpe/ICTBa [/ BXOAHOTO KOHTPOJISI He WCIO/Ib3YHOTCS, TaK KakK JAWCLIAIIMHA CO-
Jlep>XUT B OCHOBHOM HOBBIe 3HaHMs. VICrojib3yeMble >Ke B AUCLIUIVIMHE 3HAHUS U MPOCTeHIIne
MeTO/Ibl BBIUMC/IEHWM OCBOEHbI CTYy/leHTaMU B paMKaX aHaJIUTUUeCKOW TreoMeTpud, KOTopas
M3yuyaeTcsi B TIEPBOM CeMeCTpe HeroCpe[CTBeHHO Tiepesi W3ydyeHWeM JaHHOW [AUCLIUIIMHBI.
[ToaToMy He paljMOHaNbHO U HeT HeOOXOAWMOCTH, BbIZE/IATH yueOHOe BpeMsi Ha MpOBeZeHUe
BXOZJHOTO KOHTPOJIS .

8.2. OuleHOUHbIE CpeJCTBa TEKYLLEr0 KOHTPOJIS

O1ieHOUHbIE CPeZICTBA TEKYIllero KOHTPOJIsi (JOPMUPYIOTCS B COOTBETCTBUU C [losioykeHueM o
0a/uTbHO-PEeHTHUHIOBOM CHCTEME YHHUBEPCUTETA U COCTOST M3 KOHTPOJIBbHBIX MMCbMEHHBIX 3a/a-
HUM, COCTaB/IEHHBIX U3 PEKOMEH/IOBaHHbIX HaOOPOB 3a/1au U YIIPayKHEHUH.

IIpuMepsbI KOHTPO/ILHBIX 3a/{aHUH M0 IMHEHHOH ajredpe
8.1. OrieHouHbBIe Cpe/CTBA /ISl BXOAHOTO KOHTPOJIS: He TpeOyroTCsl.

8.2. OujeHOUHBIe Cpe/iCTBa TeKyIlero KOHTPOJIS.

1 | Mpoekuus Touku P(1;5;2) na nnockocts !¢ umeeT koopauHaThI 1)
P(-16))
A
2) P'(1;4;2)
3) P(2;51)
2 | Ipoekius Toukn P(1;3;-4) Ha mmockocts 3X + Y - 22 =0 umeer koopauuarer | 1) P (- 1,4;2)
2) P(-2;2;-2)
3) P(2-5-1)
3 | Hpoexuus Toukn P(5;2;- 1) na mnockocts 2x - y +3z +23 =0 umeer koop- | 1) P'(1;3;-2)
JMHATHI 2) P'(1,4;-7)
3) P(1;-31)
4 | Tpoekuwms Toukn P(4;1,6) Ha maockocts X = Y - 4z +3 =0 umeer koopguna- | 1) P'(1;2;-2)
Tbl 2) P(;4;-7)
3) P (5,0;2)
5 | Mpoekiwsi Toukn P(- 2;- 6;1) Ha mmockocts 2X + ¥ - 2z +3 =0 umeer koop- | 1) P(0;-5-1)




JVHATHI 2) P(1;3;-2)
3)P(- 112)
6 +7 -2
Paccrosinve ot Touku P(2;- 1,3) o npsmoit X=Yrr_2 PaBHO D 114
3 5 2 2) 124
3) 144
7 -3 -1
Paccrosiue ot toukn P(1;- 2;2) no npamoit Xt2y_ 2 paBHO D 14
1 1 -2 2) 16
3) 18
8 +7 -2
Paccrosiaue ot touku P(- 1,2;3) no npamoii X =Y =z paBHO D 94
32 2) 114
3) 134
9 +1 +1 +2
Paccrosiue ot touku P(0;2;1) no npsimoit Xrl_yri_z paBHO 1) 40
-1 2 2) 42
3) 44
10 xX+6 +1 _z-1
Paccrosinve ot Touku P(0;3;- 1) o mpsmoit SR AL paBHO 1) 1644
3 2 2) 1664
3) 1684
11 +7 -2
Paccrosiue ot touku P(- 5;2;3) no npsamoii X =Y =2 paBHO 1
3 2) 12
3) 14
12 -3 -1
Paccrosiue ot touku P(2;2;- 2) no npsamoit Xeo_y_ 2 paBHO D 25
Lo-2 2) 35
3) 45
13 +2 +1 -1
Paccrosiue ot toukn P(0;3;1) o npsmoii X Sl paBHO D419
g 3 2) 4 21
3)4 23
14 +1 +1 +1
Paccrosiue ot touku P(7;- 2;3) no npamoii Xt oyTh 2 paBHO D221
1 1 2) 241
3) 261
15 +7 -2
Paccrosiue ot touku P(4;- 1,3) no npamoii X7 =Z paBHO 1) 68
305 2) 78
3) 88
16 | Ilnowazs TpeyrosibHMKA, TIOCTPOEHHOIO Ha JBYX BEeKTOpax, COCTaB/IsieT OT 1) 1/6
MOZYJ/IS1 UX BEKTOPHOTO IPOM3Be/IeHHUsI [OJIH0 2)1/3
3)1/2
17 | Onsa 3x3 matpuuisl A otHomeHue det(A)/det(—A) paBHO 1) +1
2)-1
3)2
18 | KBagparHasi crcteMa OZJHOPOZJHBIX ypaBHEHUM MeeT HeTpUBUabHoe pelleHue, | 1) >0
eC/I1 IeTEPMUHAHT MaTpPHULbI KO3 HULIMEHTOB 2) =0
3) <0
19 | O6bem npur3Mbl, TOCTPOEHHOM Ha TPEX BEKTOpaX, COCTAB/ISIeT OT UX CMeIlIaH- 1) 1/6
HOT'0 MPOM3BeJEeHUs 10T 2)1/3

3) 172




20 | U3 cBOCTB: (a) KOMMYTaTMBHOCTh, (b) acCOLMAaTUBHOCTS, (C) AUCTPUOYTHUB- 1) (a)
HOCTb TIPH YMHO>K€HUM Ha CKaJsip, OTieparusi CJI0O’KeHUsI BEKTOPOB y/I0BIeTBO- 2) (a), (b)
psiet 3) (), (b), ()
21 | KonnuecTBO MHBapUaHTOB KPMBOUM BTOPOTO MOPsi/iKa PaBHO N1
2)?2
3)3
22 | CkasisipHOe TIpOM3Be/leHre IBYX BEKTOPOB OPTOT'OHA/ILHOTO perepa paBHO 1)0; 2)+1;3) -1
23 | KonmnuecTBO HE3aBUCUMBIX IaPAMETPOB B MTapaMeTPUUYECKOM YPaBHEHUU MJI0C- 1)1;2)2;3)3
KOCTH paBHO
24 | BeKTOpHOe MpOU3BeJieHUEe IBYX KOJJIMHEAPHbIX BEKTOPOB PABHO 1) Hy/b-BeKTOPY
2) opTy
3) eAUHUYHOMY BeK-
TOpy
25 | JleTepMHUHAHT OPTOTOHA/ILHON MaTPULIBI MOYKeT TIPUHUMATh 3HaueHUs 1) +1
2)-1
3)£1

basiibl HAUMCIAIOTCS B COOTBETCTBUU CO C/IeIVIOLMMU YC/IOBUSMU:

1) ecii He OTMeUeHO HU OJJHOTO OTBeTa, TO OasiIbl 3a JaHHBIN BOIPOC He HAUMCISIOTCS;

2) eci oTMedeHo OoJjiee OHOTO OTBeTa, TO Oasibl 3a JAHHBIA BOMIPOC He HAUMC/ISIOTCS;
3) ec/ii OTMeUeH HeBePHBIN OTBET, TO 0asuIbl 3a IaHHBIM BOIIPOC He HAUMCIISIOTCS.

Ec/u oTMeueH OJJUH OTBET Y OH TNPaBUJ/IbHBIM, 3a JaHHBIM BOPOC HAUMCJISIETCS OJMH Oas.
IIpunosxenue. CriiCOK OTBETOB K BOIIPOCAM.

1(2]3]a]s]6 789 10]11[12]13]14]15]16]17]18]19]20
DI H[2n 2232322 D 3

21122 |23 |24 |25
31D [2) [1) [3)

I. lana matpuua A

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

1) Haiiti panr matpunsl A
2) VYka3zaTh He MeHee 2-X 6a3MCHBIX MUHOPOB MaTpHI[bI A
3) PewuTh cucTeMy OJHOPOJHBIX ypaBHeHUN Ax=0

II. 3ajaHa cucteMa yeThipex BeKTOPOB a, b, ¢, d.
a=(21,3-1),b=1(3,-1,2,0), c= (1, 3,4,-2), d= (4,-3,1, 1).

1) HauTu MHeHO-He3aBUCHMble BEKTOPLI.

2) OcTanbHble BEKTOPHI BbIPa3UTh Yepe3 Hali/leHHble JIMHeHHO-He3aBUCHMble BEKTOPBI.

III. Toka3aTth JiMHelHY0 3aBUCHUMOCTb CUCTeMbI BeKTOPOB a, B, C, d rae

a=(2,1,11,2)
B=(1,04,-1)
c=(11,4,56,5)
d=(2,-1,5,6)

BoeigjenuTs U3 Hee JIMHEWHO-HE3aBUCUMYH0 MOJICUCTEMY M BbIPa3UTh OCTajbHble BEKTOPHI B
BU/Ie TMHEHHBIX KOMOWHAIUM 3TOM JIMHEHHO-HE3aBUCUMOH MO/ICHCTEMbI



I'V. HaiiTu maTpuiy B™ , 00paTHyI0 K MaTpHile
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8.3. O1LleHOUHBIe Cpe/iCTBA it IPOMEeKYTOUHOM aTTeCTar|H.

dopma npoBeieHs1 TPOMeXXYTOUHOM aTTecTal i — 3ayer.

IIpuMepHBIN CIHCOK BOMPOCOB K 3K3aMeHY

1.

N,

9.

10.

Oneparyy Ha/i MaTPULIAMH, IeTEPMUHAHT MaTPHILIBI U €T0 CBOWCTBA, MUHOD 0e3 uepThI U C
yepToii, anrebpanyeckoe [OTOMHeHUs, ¢popMysa Jlamiaca, obpaTHas MaTpuIia, MaTpUy-
Hble ypaBHeHUs], JTMHelHass KOMOWHAI[US CTPOK MaTpUL{bl, TMHeHHasi 3aBUCUMOCTb CTPOK
MaTpHLIbI, paHT MaTPULIbI, 6a3UCHBIA MUHOD.

PaHr npowusBeeHyst MaTpULI.

JIuHeliHOe TPOCTPaHCTBO (TIpUMEpHI), TUHEHHAs 3aBUCMMOCTb BEKTOPOB, 0a3uc (rpume-
pbl), KOODJJUHATHI BEKTOpa, Pa3MepHOCTh MPOCTPAaHCTBA, U30MOpdu3M, rpeobpa3oBaHre
KOODJJMHaT BEKTOpa, TOAMPOCTPAHCTBO W JIMHeWHas 000/i0uKa, TpsMasi CymMma TIpo-
CTPaHCTB.

CucTeMbl JIMHEMHBIX YpaBHeHHWH, KiacCU(UKalys JIUHeWHBbIX ypaBHeHWH, dopmysia
Kpamepa, dhyHmameHTanbHast CUCTeMa pellleHnH, o0iijee pelieHrue OJHOPOAHON CHUCTeMbI
ypaBHeHHH, CBOWCTBO pelleHU HeOJHOPOAHOW CUCTeMbI ypaBHeHUM, MeTos ["aycca.
CkansipHoe TIpou3Be/leHre, eBK/IU/I0BO TIPOCTPAHCTBO (TIPUMeEpHI).

Mertopg oproronanusanuu ['pamma-IlImuara.

XapakTeprucTUuecKoe ypaBHeHue.

Mertoz JlarpaH)a ¥ MeTO/i OPTOTrOHAIbHOTO TIpeobpa3oBaHusl TIpPYBe/ieHrs1 KBa/IpaTUUHOM
(hopMbI K HOpMa/IbLHOMY ¥ KaHOHUUECKOMY BHU/IaM.

WuTepnionvpytowuii nosuHoM Jlarpanska-CuibBecTpa.

MeToj, HaxoX/AeHHs1 QYHKLMU OT MaTpULibl uepe3 MUHKMMAJbHbIN MOJIMHOM B C/lyyae pas-
JIMYHBIX Y COBMAJAOIIMX KOPHEH XapaKTepUCTUUeCKOTO YpaBHEHUS.

Ilepeuens Teopem:

Teopema 1 Jlanyiaca o getepmuHaHTe (6e3 [0Ka3aTe/ILCTBA)

Teopema 2 O ieTepMHAHaHTe MTPOU3BEIeHUSI MaTPUL]

Teopema 3 O cyiectBoBaHHM 006paTHON MaTpUIL[bI

Teopema 4 O nMMHeNHOM 3aBUCHMOCTH CTPOK

Teopema 5 O 6a3rMcHOM MUHOpe

Teopema 6 O feTepMrHaHTe MaTpULIbl paBHOM HYJIIO

Teopema 7 O nvHeNHOW 3aBUCUMOCTH BEKTOPOB

Teopema 8 O Koop/iMHaTaX BeKTOpa B JaHHOM Oasuice

Teopema 9 O6 nzomopdu3Me TMHEHHBIX TPOCTPAHCTB

Teopema 10 O nipsimoii cymme JIMHEMHBIX MPOCTPAHCTB

Teopema 11 O pa3mMepHOCTH 00beiMHEHNS U TIepeceueHUst TMHEeHHBIX POCTPaHCTB
Teopema 12 KpoHekepa — Karnesu

Teopema 13 O peleHus1 0JHOPOJAHON CUCTEMbI YPaBHEHUM.

Teopema 14 O cBOMCTBe OPTOTOHATLHOM CUCTEMbI BEKTOPOB

Teopema 15 O cy1iecTBOBaHMHM OPTOrOHAIBHOTO Oa3uca

Teopema 16 O cymme pasmepHOCTeli sifipa ¥ 0Opasa JIMHeHHOTo orepaTtopa
Teopema 17 O cobcTBeHHOM BeKTOpe JIMHEeHHOTO orepaTopa

Teopema 18 O npeo6pa3oBaHUK MaTPHULIbI JIMHEHHOTO OrlepaTopa
Teopema 19 O cBoiicTBax COOCTBEHHBIX BEKTOPOB JIMHEMHOTO OrepaTopa
Teopema 20 O auaroHany3ali MaTpUILbl TUHEHHOTO orepaTopa
Teopema 21 O comnpsikeHHOM OriepaTtope



Teopema 22 O cBOMCTBaxX CONPsUKEHHOTO onieparopa (C.3. U C.B.)

Teopema 23 O nipeo6pa3oBaHuM KBaIpaTUUHOU ()OPMBI

Teopema 24 O npvBe/ieHHH KBaZlpaTUUHON ()OPMbI K KAHOHUUECKOMY BU/Y.
Teopema 25 O 3aKOHe WHepPLIUU

Teopema 26 Teopema I'amuibTOHa - K.

JleMOHCTPaLMOHHBII BapUAHT KOHTPOILHOM PadoThI

1). P(L5;2); 2x- y- z+11=0. 2). x;Z :y'zlzzil

;2x-y+2z+9 =0,

x+4 y-4 z+1 x+1 y-2 z 5 5
3). = = ; = =——.4). 9x" - 6xy+y - 410x- 3410y =0.
) 2 -1 -2 4 -3 -5 - Sx vy X Y
X _y+7 z-2
5). — = = ; P(2-1,3).
= ( )

YcnoBus 3aaHnid: 1) HAWTH pacCTOsTHUE OT TOUKU /10 IJIOCKOCTH Y KOOPJMUHATBI NTPOEKLIUU TOUKU
Ha IJIOCKOCTh; 2) HAWTHU KaHOHWYeCKHe YpaBHEHWs NPOEeKLMY MPSIMOW Ha IJIOCKOCTh; 3) HaUTH
paccTosiHue MeX/ly CKpeIlMBalIIMMKCS MPSMBIMUA U YPaBHEHUS B3aUMHOI'0 NepreHuKyspa; 4)
TIPUBECTU ypaBHEHUE KPYBOM BTOPOIO MOPs/Ka K KAHOHUYECKOMY BUZY U MIOCTPOUTH KaHOHUYeE -
CKYH0 CUCTeMy KOOPJMHAT; 5) HAWTH pacCTOsIHWE OT TOYKM [0 TIPSMOM U KOOPAMWHATHI NIPOeKLIMH
TOUKU Ha NIPSIMYIO.

ITpumep BonpocoB s codece0BaHUsI

OOBSCHUTD reOMeTPUYECKUN CMBIC/ IeTePMUHAHTA MaTPHULbl HEBBIPOKIAEHHOTO JIMHEMHOTO TIpe-
o0pa3oBaHUs KOOP/MHAT.

[Tepeunc/IUTL OCHOBHBIE CBOMCTBA IeTEDMUHAHTOB Ha TpUMepe MaTpull pa3MepoM 2x2 1 3x3.
OrnucaTtb MeTO/, pellieHusl CUCTeM JIMHeHWHBbIX ypaBHeHU Ha ocHoBe (hopMyn Kpamepa.

[TosicHUTB CyILLIHOCTb MeTOo/la UCK/IroUeHUs ["aycca /i1 pelleHusl CUCTeMbI JIMHeHMHbIX YPaBHEHUM.
OOBSICHUTL CBSI3b MEXIY OJHO3HAUHOH pa3pelIMMOCTbI0 KBaJpaTHOH CHUCTEMbI JTMHEHHBIX
ypaBHeHUI W XapaKTepoM JMHeHWHOro rnpeobpa3oBaHusi KOODJWHAT, 3aJJaHHOTO COOTBETCTBY-
I011leld MaTpHLIeH.

[Tepeunc/iUTh CBOMCTBA MaTPHL] IOBOPOTA B [IBYX U TPeX U3MEPeHUSIX.

[IpourocTprpoBaTh KOMMYTaTUBHOCTb MTOBOPOTOB B IBYX U3MEpPeHUsIX U HEKOMMYTaTUBHOCTb
B TPeX U3MepeHHsIX.

OOBSICHUTb TEOMETPUUECKUI CMBIC/T BEKTOPHOTO Y CMEIIIaHHOTO TTPOW3Be/IeHUSI.

YKa3zaTh CIIOCOOBI 3a/1aHUS MJIOCKOCTU B TIPOCTPAHCTBE M OOBSACHUTD CBSI3b MEXKY HUMHU.
[Tpeayio>KuUTh He MeHee AIBYX Pa3/MUHBIX CIIOCOO0B HaXOXK/I€HUS] KOOPUHAT MPOEKI[UH 3aZlaHHOM
TOYKHU Ha 3aJJaHHYIO TIJIOCKOCTb.

[MepeunicuTh CIOCOOBI 3aZIaHKMS TIPSIMOU B TIPOCTPAHCTBE U TTOSICHUTH CBSI3b MEXK/y HUMHU.
[TpeayioKuTh He MeHee [BYX Ppa3/IMUHBIX CIIOCOOOB HAaXOXAEHWsS YPaBHEHWM OPTOrOHA/IbHOU
MPOEKLMY NPSIMOM, MepeceKarolel 3a/JaHHy0 IJIOCKOCTh MO/, yTJIOM, OTJIMYHBIM OT HPSIMOTrO.
Yka3aTb OCHOBHbIE CBOMCTBa (POKATBHBIX TOUEK U AUPEKTPUC HEBLIPOXKIEHHOW KPHBOI BTOPOrO
MopsiKa.

Onucatbe IpUMeHeHWe WHBAapUAHTOB KPUBOW BTOPOTO MOPSiAKa [/l MOJMyYeHUss KaHOHUUeCKOro
ypaBHEeHUsI KpHUBOM.

st KpYBOW BTOPOTO MOPSiZiKa MOSICHUTH COZlep KaHue MOHATHS KaHOHUYeCKOM CUCTeMbl KOOP/M -
HaT ¥ MeTO/IUKY ee ITOCTPOeHHs.



Pa3zpaboTumku:
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