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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:

® u3yueHHe OCHOBHBIX TOHSTHN JIMHEWHOW anreOpbl, METO/0OB M MPHEMOB MaTeMaTH4yeCKUX
[l0Ka3aTesbCTB TEOPEeM U YTBepKAeHUI

® OB/aJleHHe TPAaKTUUeCKWMH HaBbIKAMUW U MpPUEMaMM BbIUMCIEHUW OIpefie/IuTesiell MaTpuL,
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.

* (opmMupoBaHHe y CTy/I€eHTOB YMEHHI 1 HaBBIKOB CAMOCTOSITE/TEHOTO TIPUOOpeTeHNs U TIprMe-
HEeHUs 3HaHUM NPY UCC/Ie0BaHUU 1 TIOCTPOEHMU MaTeMaTUUYeCKUX MOoZesiel;

® OB/aZieHHe 3HAHUSIMH T10 TIPUMEHEHHI0 aareOpbl B Pa3/IMUHbIX pa3zienax (U3UKH MpY OmHca-
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

KomneTeHrus OITK-1: Criocob6eH MCIT0/Ib30BaTh I0JIOXKEHHsI, 3aKOHBI M1 METO/[bI €CTeCTBEH-
HBbIX HayK U MaTeMaTUKU JJisl pellieHus1 3a/lau UH)XeHepHOU JiesiTeTbHOCTU

MNHpvkatopsl OIIK 1.1 3HaeT: OCHOBOIIO/IATaroLe MPUHLM-
KOMIETeHI N HpI/IUMeHﬂeT (bI/ISI/IKO-MaTEMUaTI/ILIe- Mbl 1 MOHATHS NMUHeWHOW anrebpbl U
CKAW anmapaTr B cjepe CBOell TIpPO-| aHA/IMTUYECKON reOMeTpHH.
beccruoHanbHOM JiesiTe/IbHOCTH YMeer: NpuvMeHATb 3HAHUSA K pelle-
HUIO 33/1a4.

BiiageeT: OCHOBHBIMM MeTOZAMU JIU-
HelHOM anrebpbl M aHAIUTUUECKOU
reOMeTpUH.

IV. CopepixaHue U CTPyKTypa AUCLUI/IMHbI

O6beM AMCIUIUIMHBI COCTaB/sIeT 5 3aueTHBIX efieHur], 180 uacoB, B ToM uucsie 109 yacoB
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 npakTtrueckyo mogrotoBky otBoautcst 50 4acos.
@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, ®DopMelI Te-
/m i e e- HUX | BKJ/IIOYAs CAMOCTOSITE/IbHYIO PaboTy 00yUaroIuxcs , MpakTHye- KYyIIIero
JUC- | M | TO | IpaK- CKYO TIO/ITOTOBKY U TPYA0EMKOCTh KOHTPOJIS
UWII | e | Ya | Thue- (B yacax) ycrieBaemMo-
WUHBI/ | C Co cKas CTH;
KoHrakTHas paboTa niperioziaBaresnsi ¢ obyuatoru- | CamocTosi-
TeMBI | T B | HOATrO dopma
MUCST TeJIbHast
p TOBKa TIPOMEXY-
pabota o
00y- Jlekum CemuHapckue | KoHcynbrauuu TOYHOU art-
Yaro11| /TpakTUUecKue TecTaluu
Uxcs /nabopaTopHbIe (no cemecm-
3aHATUA pam)
1 bmok |1 180 |50 50 50 1 71 ITpakTnye-
1-2 CKoe  3aja-
HUe; 3aueT
Wroro: 180 |50 50 50 1 71




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

Cemectp HasBanue CamocrosiTesibHast paboTa 00yJaroImuxcs OtieHouHOe YuebHo-
asziena, TeMbl Cpe/iCTBO MeTouue-
PasAena, Bup camoctos- | Cpoku BbIos- | TpyZi0eMKCThb PeA A
N cKkoe obecrie-
TeNMbHOW  pa- | HeHus (uac.)
YyeHHe CaMo-
60TbI o
CTOSITEe/TbHOM
paboThI
1 biok 1-2 3ajaHue B INocne mpoii- 71 HemoHcrpauys | IcTouHUKM
BUJe 33724 NIeHHBIX TeM TOTOBBIX PEIe- | ;1o cHOBHOM

HUN
U /IOTIO/THU-

Te/IbHON JIH-
Teparypsl 1O
TeMe TIpak-
TUUECKUX 3a-
HATH;
O6pa3so-
BaTe/IbHbIE
pecypcel, J0-
CTYIIHbIE TIO
JIOTWHY U TIa-
poo,
TIpe/J0CTaB-
nsiemMbiM Ha-
yuHOU  OuUO-
JINOTEKOU
ury.

4.3. CopepxaHue yue0HOro Marepuasia

Buok 1. /Iu”elinas aaredpa

Tema 1. MaTpulibl ¥ onipeJenuTenu

1. BBegenue. JInHeMHOCTh B (H3MKe U MaTeMaTHKe. MaTpHuifbl, orepaljui HaJi MaTpULlaMH,
cBoMcTBa omepaiuii. TpaHcroHupoBanue. JIuHelHOe mpeobpa3oBaHue. bioUHBIE MaTpUIIbI,
npsiMasi CyMMa MaTpHIl, airebparyeckrie CBOWMCTBA MPSIMOM CyMMbl. KOMMyTaTop ¥ aHTUKOMMY -
tatop. Cnej MaTpuLbl. ['pynmna noACTaHOBOK ¥ CHMMeTprUYecKas rpyrnra.

2. OnpesienuTtenb MaTpULb (/iBa orpesieneHus). MUHop U anrebparyeckoe fononHeHue. [1Ba
Trra MUHOPOB. Teopema Ne 1 Jlamnaca. OcHOBHBbIE CBOMCTBa orpejenuTeneii. OrnpeaenvuTrenb
npou3Begenus: Matpur det(AB) = det(A) det(B), Teopema Ne2. ObpaTHasi maTpuiia, Teopema Ne
3. MaTpuuHble ypaBHeHUs.

3. JluHeliHasi 3aBUCUMOCTb CTPOK U CTOJIOI[OB MaTpuilbl, Teopema Ne 4. PaHr u 6a3uCHBIM
MHHOD MaTpHI[bl. J7ieMeHTapHble TIpeoOpa30BaHusi CTPOK MaTpUI[bl. MeTo bl BLIUMC/IEHUS PaHTa:
METO/], 37IeMeHTapHbIX TTpeobpa30BaHU U METOJ OKaUMJISIOIIUX MUHOpPOB. Teopema Ne 5 o 6a-
31CHOM MUHODe. PaHr npousBezeHust Matpull: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tewma 2. J/IuHeliHOe TIDOCTPaHCTBO

4. JluHeliHOe TIPOCTPaHCTBO, BellleCTBeHHOe U KoMIlieKCHoe. OCHOBHbIe MPHUMephl JTMHeM -
HBIX TIPOCTPAHCTB. JIMHelHass KOMOWHALIMS U JIWHelHasi 3aBUCUMOCTh BEKTOpOB, Teopema Ne 7.
Pa3mepHoCTh MpocTpaHCTBa. basuc u kKoopgauHaThl. IIpumepnl 6a3ucoB. EAMHCTBEHHOCTH pas-
NokKeHHs1 BeKTopa 1o 6asucy, Teopema Ne 8.

5. TloampocTpaHCTBO M JMHelHass 000/I0UKa CHCTeMbI BEKTOPOB, Pa3MEPHOCTh JIMHEHHOMH
06os10uky. TTpsiMasi cyMMa JTMHEHHBIX MMPOCTPaHCTB, Teopema Ne 9. OObeJUHEHHE U TIepeceueHHe
JUHEeMHBIX TPOCTpaHCTB, TeopemMa Ne 10 o pa3mepHOCTH OOBeAMHEHHS TIPOCTPAHCTB. K30-




Mop(du3M JIMHEeHHBIX TIpocTpaHCTB, Teopema Ne 11. IIpeobpa3oBaHre KOOpAWHAT BEKTOpPa TIPH
ripeobpa3oBaHuu basuca.

Tewma 3. CucTembl TMHEWHBIX YDaBHEHUN

6. Cucrembl juHeMHbIX ypaBHeHMM (CJIY). Crniocobbl 3amucud W WX KlacCU(HUKaIS.
CoBmectHOCTE CJIY, Teopema Ne 12 Kponekepa- Kanemm. KpamepoBckue crucTembl TMHEWHBIX
HeoZHOPO/HbIX ypaBHeHu. @opmyna Kpamepa. Metos K.['aycca pelieHusi cUCTeMbl TMHEMHBIX
ypaBHeHuH. Pemenue ogHopogHou CJIY, TpuBHanbHOe U HeTPHUBMAIBHOE pellleHus], TeopeMa Ne
13. ®yHaameHTasIbHas cucTeMa pellieHUH ofHopoaHou CJIY. Obiiee pellieHHe, TTPOCTPAHCTBO
pemeHui. CBOWCTBA pelLIeHWM HEOJHOPOJHOM W COOTBETCTBYIOLEM OJHOPOJHOW CHUCTEMBI
yPaBHEHUH.

Tewma 4. EBKIU/I0BO ¥ YHUTAPHOE MTPOCTPAHCTBO

7. CucreMa akCHMOM CKaJISIpHOTO Npou3sBefieHrst. KoMIlieKCHOe U BelljeCTBeHHOe eBKJ/IN/0BbI
npoctpaHcTBa. OOmuii BUA 3a[jaHusl CKa/ISIPHOTO TIPOM3Be/leHUsT KOHEUHOMEPHOTO JIMHEHOTO
NpocTpaHcTBO. OCHOBHBIE PUMeEPHI 3a8/jJaHUsl CKa/SIPHbIX [POW3BE/IeHHH B Pa3/IMUHbIX JTMHEUHbIX
npoctpaHcTBax. HepaBenctBo Koww - byHnsakosckoro. IIpumeps! HepaBeHCTB Koy - ByHAKOB-
ckoro. OnpeJiesieHus1 yria Mexxay [AByMsl BEKTOpaMy M HOPMBI (/1MHbI) BeKTOopa. HopMupoBaH-
HOe ITPOCTPaHCTBO.

8. OpToroHa/sbHOCTh BEKTOPOB M OPTOTOHA/IbHBIN 6a3uc, Teopema Ne 14. CBoMCTBa OpTOro-
Ha/mpHOTO 0a3rca. Metoz oproroHanu3saruu ['pama - [lImugra, Teopema Ne 15. Matpuua I'pama.
['eomeTprueckuii cMbICI onpefenuTesns MaTpulsl ['pama.

Tewma 5. JIvHeliHble oniepaToOpbl B KOHEYHOMEDHOM JIMHEWHOM MPOCTPAHCTBE

9. JlunelHblM oneparop. Omnepainyuy HaJ, JIMHENMHBIMUA OIepaTopaMu M UX cBoucTBa. [Ipo-
CTPaHCTBO JIMHEWHBIX OIepaTopoB. Marpuija TMHEWHOro oneparopa B KOHEYHOMEPHOM JIMHeM-
HOM TIpOCTpaHCTBe. Sapo 1 obpa3 /uHelHOro oreparopa, rpuMepsl. Teopema Ne 16 o cymme
pa3MepHocTel siipa U obpa3a. Panr smHeliHOTO Omeparopa. OOpaTHBIM orepaTop M yC/I0BUS Cy-
I11eCTBOBaHUsI 00paTHOTO oreparopa.

10. CtpykTypa /JMHerHOro orneparopa. VIHBapraHTHOe MPOCTPaHCTBO. Buz maTpuiie! vHew-
HOI'O orepaTtopa B CJjlyyae CyLL[eCTBOBaHWS MHBapUaHTHBIX IPOCTPaHCTB. OZHOMepHble MHBapU-
aHTHBIe ToArpocTpaHcTBa. CoOCTBeHHbIE 3HaUeHUsI M COOCTBEHHBbIE BEKTOPHI JIMHEHHOTO Oriepa-
Topa, Teopema Ne 17. XapakTepuCTUUYeCKOe ypaBHeHHe U XapaKTepUCTUUYEeCKUM MOJTMHOM.

11. Cniektp nuHeiiHoTO Oomepatopa. [Ipeo6pa3oBaHue MaTpHLIbI TMHEMHOTO OIepaTopa, Teo-
pema Ne 18. TTomo6Hble MaTpuLibl U UX cBoicTBa. Teopema Ne 19 o cBoicTBax COOCTBEHHBIX BeK-
TOPOB JIMHEWHOT0 oneparopa. JluaroHanusaiys MaTpULbl IMHEMHOr O oneparopa, Teopema Ne 20.
IToHusimue scopoaHoeoti popmbl mampuypl.

12. CormnpspkeHHbIM ornepaTop, Teopema Ne 21. DpMHWTOB orepaTop M CBOMCTBA Ollepalyu
3PMUTOBO comnpsbkeHre. CBOWCTBO COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUEHWM 3PMUTOBA
oreparopa, Teopema Ne 22. YHUTapHbIM (OPTOrOHA/IbHBII) OMepaTop M ero OCHOBHbIE CBOMCTBA.

OO1Mii BUJ, OPTOTOHABHOTO OTlepaTopa Ha MJIOCKOCTH.

Tema 6. bunvHelinble ¥ KBagpaTuuHble opMbl, GYHKIKY OT MAaTPUL]

13. BununeliHasi u kBajgpathuHas (opmbl. [TonyTtopanuHeitHas ¢opma. Knaccudukanys
KBa/|paTUUHBIX (opM, KpuTepuii CunbBecTpa. HopManbHBINM M KAHOHUUECKWIN BU/IbI KBaJlpaTUy-
HOM opmel. [Ipeobpa3zoBaHue KBaZpaTHUHOMN (opMbI Tpu npeobpa3oBaHuM Oa3mca, Teopema Ne
23. Panr kBaipaTuHOi (popmbl. MeToz, JlarpaHka rpuBe/ieHUs KBaJjpaTUUHOW (OPMBI K CyMMe
KBa/[paToB. MeTo/; OpPTOroHa/JIbHOTO TpeoOpa3oBaHUs KBaZpaTUUHOW (OPMbI K KaHOHUUECKOMY
BUAY, Teopema Ne 24. 3akoH nHepLuu. OlHOBpeMeHHOe TIpYBe/ieHre [IByX KBalpaTU4YHbIX (HOpM
K CyMMe KBaZpaToB, Teopema Ne 25.

14. CrniekTpanbHOe pasjioykeHre 3pMUTOBa orneparopa. CBOMCTBA MPOEKLJMOHHBIX OIepaTo-
poB. Teopema Ne 26 I"'amusibTOHa - Kau.

15. ®ynkumy ot Mmarpuy. IlosmMHOMManpHasi MaTpulla M MHUHMMAa/bHBIA IOIWHOM. UH-
TeproUpYOIINK NoMHOM Jlarpanxa - CunbBecTpa.

baok 2. AHanuTHyeckKas reoMeTpus




Pazgen 1 MATPULIBI U AETEPMUWHAHTBI 2x2 U 3x3

Tema 1. KoopvHaTHBIA MeTOZ, (DOPMY/IMPOBKHY M UCC/Ie0OBaHUS TeOMeTPUUeCKUX BOIIPOCOB,
ero posib B paMKax COBpeMeHHOM MaTeMaTWKU. OCHOBHbIe CHCTeMbl KOOPAUHAT, UCIOJIb3yeMble
Ha TpaKTHKe: MPsSIMOYroJibHas JeKapToBa, KOCOYroJibHas [ieKapToBa, LIWIMHAPUYecKas U chepu-
yeckasi. [Ipeobpa3oBaHusi KOOPAWHAT ¥ CBOMCTBA CUMMETPHH.

Tema 2. Matpuubl 2x2 ¥ 3x3 ¥ UX CBSI3b C JIMHEMHBIMU TPeoOpa30BaHMSIMU KOOD/MHAT.
JleTepMHHAHTBI MaTpuL] TipeoOpa3oBaHus B JBYX W TPeX W3MEPEHHSX, TpaBW/Ia BBIYMC/IEHUS,
OCHOBHbIE CBOMCTBa U reOMeTpruuecKUid cMbIc/l. Criesi MaTpHULIbl U ero CBOMCTBA.

Tema 3. IlpaBu0 YMHOXXEHUs MaTpul] U ero reomeTrpuueckas MOTUBUPOBKA. Teopema o
JleTepMUHaHTe Tpou3BefileHust matpull. [IpencraBneHve 06 obpaTHOM Marpuile Kak MaTpuiie
obpaTHOro mpeobpa3oBaHusl. BBIpOXK/eHHbIE MaTpHLIbl, KPUTEPHi CyIIleCTBOBaHMUs 0OOpaTHOM
MaTpuilbl. HaxokzeHrie 06paTHOM MaTpHLIBI B C/Tyuae MaTpuI] 2x2 u 3X3.

Tema 4. KBasipaTHble CUCTeMbI JIMHEWHBIX YPaBHEHNUH C JBYMs M TPeMsl HeM3BeCTHBIMH, KPU-
Tepuid OJHO3HauyHOW pa3speliMoctd U ¢opmynbl Kpamepa. IlpencraBnenve o meroze [Maycca.
['eomeTprueckoe MCTONKOBaHWE OJHO3HAYHOM pa3pelvMOCTH, HECOBMECTHOM CUCTEMBI U CH-
CTeMbl C 6eCKOHEUHbIM YHC/IOM pellieHui. OpToroHa bHbIe MaTPUL{bl U UX CBOMCTBA.

Paspen 2 BEKTOPHBI 1 OITEPALIVN HA T HUMU

Tema 5. BekTophbl Kak HaripaB/ieHHbIe 0Tpe3Ku. COBOKYIMHOCTH BeKTOPOB. JIMHeliHasi He3aBUu-
CUMOCTb Y JINHeMHasl 3aBUCHMOCTb COBOKYITHOCTH BeKTOPOB. ba3nCHbIe BEeKTOpBI U pas/okeHHe
3aZlaHHOTO BeKTopa. KoopauHatel BekTopa B 6a3uce. [leliCTBUsSI C BeKTOpaMH B KOODJMHATHOM
Tpe/iCTaB/IeHUH.

Tema 6. VI3MeHeHHe KOOpJMHAT BeKTOpa MpHU 3aMeHe 0a3uca W Hadaja KoopjauHat. Ilpes-
CTaBJ/leHWe eBK/IW/OBbIX [BW)KEHUM C (PMKCMPOBAaHHBIM HauajOM OPTOrOHA/bHbIMK MaTpHULIAMHU.
[ToBOpOT M CABUI MpPSIMOYTO/BHOM [1eKapTOBOM CUCTeMbl KOOpAMHAaT. MaTpuija moBopoTa U ee
cBoMcTBa. HEKOMMYTaTHBHOCTH TPEXMePHBIX [IOBOPOTOB.

Tema 7. CkansipHOe TIpPOM3Be/leHHE BEKTOPOB, €ro JIMHEeHHOCTb. BeKTopHOoe rpouv3BesieHre 1
ero ceouctBa. KococummerpuuHoCTb. [Ipe/icTaBieHne BeKTOpHOe NPOM3BeJeHUE B OPTOrOHA/Ib-
HOM 0a3uce Mpu MOMOILY CUMBOJINYeCKOTo orpesenutesns. ®@opMysia [yt ABOWHOTO BEKTOPHOTO
nipoussesienns “BAC-CAB”. CMeriaHHOe TIpOM3Be/ieHre U ero reOMeTPUUeCKUA CMBICIL.

Passien 3 TEOMETPUS IMPSAMBIX U IIJIOCKOCTEN

Tema 8. Cnioco6bI 3a/1aHVs IPSIMOM JIMHKH HA TJIOCKOCTU: BEKTOPHOE YpaBHEHHE B TlapaMeT-
puueckodi ¢opMe, HOpMa/JibHOe BEKTOpHOe ypaBHeHWe, KaHOHWUeCKOe ypaBHeHWe U o0Iiee
ypaBHeHNe B /1eKapTOBOM crcTemMe KoopAuHat. Ciiyday napasiie/lbHOCTUA U MepIeHAUKY/IIPHOCTH
JIBYX TIPSMBIX, YIOJ MeXZAY [ABYMsl MPSIMBIMU. PaccTosiHMe OT 3a/laHHOW TOYKH JI0 3a/laHHOU
TIPSIMOU.

Tema 9. Crioco6bl 3a/laHusI TIFIOCKOCTH B TIPOCTPAHCTBE: BEKTOPHOE ypaBHEHUe B IapaMeTpH-
yeckoil (hopMe, HOpMa/IbHOe BEKTOPHOE ypaBHeHHe U 00lijee ypaBHeHUE B [|eKapTOBOW CHCTeMe
koopAuHar. Ilepexos ot ogHOM (popmbl K Apyrou. IlnockocTs, npoxozsias yepe3 TpU JaHHbIE
TOUKW. PaccTosiHMe OT 3aZjlaHHOM TOYKM /0 3aJaHHOM IJIOCKOCTH. YTOJI MeXJy ABYMS IVIOCKO-
CTSIMU.

Tema 10. HanpaBnsrommi BeKTOpP INPSIMOMW, NapaMeTpU4eCcKoe ypaBHeHHe MpSIMOW B IIPO-
cTpaHcTBe. OmnucaHue MpsIMOM B TePMHHAX BEKTOPDHOIO Mpou3BeZieHHs. KaHOHHUYecKoe ypaBHe-
HHe TIPsIMO B mipocTpaHcTBe. [Tepexos ot opHOro criocoba 3aanus K apyromy. [lapannenbHele,
TrepeceKaroluecs U CKpeluBaroLecs rpsiMble.

Tema 11. BerurciieHre pacCTOSIHUA MeX/AY CKpeLBaroIUMUCs NpsAMbIMU. [locTpoeHue B3a-
VIMHOT0 TepreHIUKY/isipa [/isl TaKUX NpsiMbix. OpTOroHabHasi MPOEKLs MIPSIMOKM Ha MJI0CKOCTD B
CJly4yae MX IepeceyeHus, pas/iO’KeHVe Harpab/sIoLero BeKTOpa Ha [iBe B3alMHO IepIieH/N-
KyJ/ISIpHble KOMIIOHeHTHI. [lapameTprueckoe ypaBHeHUe TeprieHAUKYJIsipa K IJIOCKOCTH.

Tema 12. TTyuok rockocTel, croco0Obl ero onucanvs. [Ipsimast TMHYS Kak TiepeceyeHue AByX
MJI0CKOCTeN. BelunciieHye pacCcTOsIHUS OT 33laHHOM TOYKM /10 3aZlaHHOM NPSIMOM B IIPOCTPaHCTBe.
YpaBHeHHe neprieHAUKYJIspa, OIyIeHHOr0 U3 3a/laHHOM TOUKH Ha 3a/laHHYH0 NPSMYIO.

Paspnen 4 KPMIBBIE BTOPOI'O ITOPAIKA



Tema 13. Ob1ijee ypaBHeHHe KPUBOW BTOPOTO TOPSiiKa Ha TJIOCKOCTH M CTaH/japTHas ero 3a-
MMCh. BbIpOXKjeHHbIE U HeBBIPOXK/EeHHbIe KpYBble BTOPOro Iopska. Tpy TuIla KpUBBIX BTOPOrO
TOpSIZIKa: JUTANTHYECKUH, 1apaboiMuecKuii v rurepOonyeckuii. D/uinc, napabosa v rumnep6o-
Jla KaK KOHUYeCKue ceyeHus.

Tema 14. OcHOBHBIE TeOMeTPHUUECKHE CBOMCTBA JIIUIICA, 1apabosisl ¥ rurnepbosibl. Pokasb-
Hble TOUKH, SKCLIEeHTPUCUTET U JUPEKTPUCHI [/IS STUX KPUBbIX. Y paBHEHHE HEBBIPOXKIEHHOM KPH-
BOM BTOPOTO IOPsA/iKa B NOJIIPHOM CHCTeMe KOOpJUHAT. YpaBHeHHe KacaTeJbHOM K KPUBOU B 3a-
JlaHHOM TOUKe.

Tema 15. Vi3amenenue k03¢ ¢ULMEHTOB B 00I[eM ypaBHeHHH KPHBOM BTOPOTO TIOPsiJKa TPH
ripeobpa3oBaHUM /1€KapTOBOM CHUCTeMbl KOOpAWHAT. TpU MHBapUaHTa KPHWBOM BTOPOTO TOPs/Ka.
Vcnosib30BaHve MHBApUAHTOB [i/1s1 IPUBE/IEHNS] YPaBHEHUs] KpUBOU BTOPOT'O MOPsZKa K MPOCTel -
memy BUAy. VIHBapUaHThbI KaK MaTpUYHble XapaKTePUCTHKH.

Tema 16. YpaBHeHre KpUBOW BTOPOrO IMOpsiJKa Kak KBaJpaTUuHasi (opma [ByX repeMeH-
HbIX. IIprBesieHye ypaBHeHUsI KpUBOW BTOPOrO MOps/Ka K KAHOHWUECKOMY BH/y C TOMOILBIO
OPTOTOHANBHBIX NTpeobpa3oBanuii. KaHoHMUeCKas cucTeMa KOOP/MHAT, Iepexo/] K Hel MyTeM I10-
BOPOTA U [OC/IeAYIOLLero CABUra CUCTEMBI.



4.3.1. IlepeuyeHb ceMUHAPCKHX, MPAKTHYECKUX 3aHATHH U J1a00paTOpPHBIX padoT

bok 1. JIuneiiHast anrebpa

Ne Ne paspena | HaumenoBanve ceMuHapoB, | TpyzoeMkocTe | OueHouHble cpef- | Popmupy-
W TeMbl | IpaKTHUeCKuX U Jiabopa- | (uackr) CTBa eMble
JUCLIMTUTU- | TOPHBIX paboT KoMIte-
Hbl (MoAy- | (TIpaKTUYecKue 3aHSTHS) TEeHLUU
J151)

1 2 3 4 5 6
1 1 Marpulibl ¥ onipefeuTeNnu 4 Kowmrinekr 3aganuii | OITK-1
2 2 . Komninekt  33aga- | OIIK-1
JIuHeiHOe NPOCTPaHCTBO 4 o
HUM
3 3 Crcrembl . /TMHEHHBIX 4 Kowmmnekr 3aganuii | OITK-1
YpaBHEHUM
4 4 EBK/MMJ0BO ¥ yHUTapHOe 4 Kowmrinekt 3aganuii | OITK-1
MIPOCTPaHCTBO
5 5 JluHeHHEIe OTIEpATOpEl B Kommuiekr 3aganmii | OIK-1
KOHEUYHOMEPHOM JTUHEMHOM 6
TIPOCTPaHCTBe
6 6 bu/mHeiitble ¥ KBa/ipaThy- Kommnekr 3aganmii | OINIK-1
Hble ¢GopMbl, GYHKLUH OT 6
MaTpHL]
Bbyok 2. AHa/iuTHYeCcKas reoMeTpus
Ne Ne paspesiaun | HaumeHoBaHue ceMHHApoB, npaktuue- | Tpy- OrjeHOuHEIE Dopmupy-
n TeMBbI JIUC- CKUX ¥ J1abopaTopHBIX paboT Jloem- cpefcTBa eMble
LIAI/IUHbI KOCTb KOMITe-
(Mogyst) (ua- TeHI[UN
Chl)
1 2 3 4 5 6
1. | Pasgen 1, Tema | OCHOBHBIE CUCTEMBI KOODJWHAT, JTU- 3aflaHue Ha OIK-1
1 HeliHble TTpeoOpa30BaHus [1eKapTOBBIX 1 CceMHHape B
KOOD/IMHAT Y CBOMCTBA CUMMETPUHU. BUJIE 33/lauM
2. | Pazpen 1, Tema | Martpurpsl 2x2 u 3x3, UX CBSI3b C 3alaHue Ha OIK-1
2 a(UHHBIMU NTpeoOpa30BaHUSIMU KOOP- 1 ceMHHape B
JvHaT. JleTepMUHAaHTHL BH/IE 3a/lauk
3. | Pasgen 1, Tema | Omepauusi yMHOXKEHUSI MaTPUL] U ee 3azaHue Ha OIIK-1
3 cBotictBa. CylriectBoBaHue 00paTHOMN 1 ceMUHape B
MaTpULBL BU/JIe 3a/jauH
4. | Pazpen 1, Tema | KBagpaTHble cCUCTeMbl TMHEUHBIX 3amaHue Ha OIK-1
4 ypaBHEHUM C IByMs U TPeMsI HeH3BeCT- 1 | cemunape B
HbIMU, hopmysiel Kpamepa. TIpeacras- BU/e 3a/jauu
JieHre o0 MeTofie "aycca.
5. | Pasgen 2, Tema | ba3ucHble BEKTOPBI U pa3/ioKeHKe 3a- 3azaHue Ha OIIK-1
5 JJAHHOTO BeKTopa B Oa3uce. BeKToprl B 1 ceMHUHape B
KOOp/IJMHAaTHOM Ipe/ICTaB/JIeHUH. BU/JIe 3a/jauH
6. | Pa3gmen 2, Tema | TToBOpOT IpSIMOYTO/IEHOM [IeKapTOBOU 3amaHue Ha OIIK-1
6 CUCTeMbI KOOpAUHAT. MaTtpulia moBo- 1 ceMHHape B
poTa U ee CBOWCTBA. BHJIE 3a/lauM
7. | Paspgen 2, Tema | CkansipHOe IpoM3Be/ieHre, BEKTOPHOe 3ajaHue Ha OIK-1
7 rpov3BeZieHue, CMellaHHOe [TPOU3Be- 1 ceMUHape B
JleHre U UX CBOMCTBaA. BUJIE 33/lauM




8. | Pa3gen 3, Tema | Ilpsimas vHMA Ha TVIOCKOCTH, CIIOCO- 3aZiaHre Ha OIIK-1
8 ObI 3a/jaHus1. BbIUMC/IeHHe PacCTOSTHUSA ceMHHape B
OT TOYKH [0 NPSIMOM. BU/JIe 3a/jauU
9. | Pa3pmen 3, Tema | [110CKOCTh B TPEXMEPHOM IIPO- 3amaHue Ha OIIK-1
9 CTpaHCTBe, CIOCO0BI 3a/1aHus1. Berunc- ceMHHape B
JIeHUe pacCTOSIHUS OT TOUKH 10 IJI0C- BUJIE 3a/lauu
KOCTH.
10. | Pa3gen 3, Tema | IlpsiMasi B IpOCTPaHCTBE, CIIOCOORI 3a- 3asaHue Ha OIK-1
10 gJanus. [TapanesnbHble, [lepeceKkaroIu- ceMHUHape B
ecsl ¥ CKpellMBarLIMecs NpsiMble. BUJIE 33/lauM
11. | Paspgen 3, Tema | PaccTossHue MexxJy CKpeLUBarOLLIMMU- 3aslaHue Ha OIK-1
11 Csl TIPSIMBIMU 1 B3aUMHbIN TieprieH/iu- 1 | cemunape B
Kyssip. OpToroHanbHas MPOeKLKs BU/JIe 33/lauM
TIPSIMOM Ha TJIOCKOCTb.
12. | Pa3gen 3, Tema | [Ipsimasi TMHUS KaK TiepeceyeHre JBYX 3asaHue Ha OIK-1
12 TJIOCKOCTel U Iy4OK IJIOCKOCTeM. 1 | cemuHape B
PaccTosiHye OT TOUKH 10 TIPSIMOI B BUJIe 3a/lauU
MPOCTPaHCTBE.
13. | Pazgen 4, Tema | OO1jee ypaBHeHHe KPUBOH BTOPOTO 3aflaHue Ha OIK-1
13 TopsJKa Ha MJI0CKOCTU. BBIpOKeHHbIe CceMHHape B
Y HEBBIPOJK/IeHHbIe KPUBbIE BTOPOTO 1 BH/JIe 33/lauk
nopsizika. Tpu TUna KpUBbIX BTOPOTO
NopsiJiKa.
14. | Pa3zgen 4, Tema | OCHOBHBIE CBOMCTBA 3/UTUIICA, Mapabo- 3amaHue Ha OIIK-1
14 b1 ¥ ruriep6osiel. PoKanbHbIe TOUKH, 1 | cemuHape B
9KCLIEHTPUCUTET U JUPEKTPUCHL. BUJIE 3a/lauU
YpaBHeHUe KacaTeabHOMU.
15. | Pasgen 4, Tema | VIHBapuaHTBI KPHBOM BTOPOT'O MOPSKa 3ajaHue Ha OITK-1
15 Y UX UCIIO/Ib30BaHue I [IPUBeJeHUs ceMHUHape B
ypaBHeHUs KpUBOU MpocTeiiieMy BU- 2 BU/JIe 3a/jauH
ny. VIHBapraHThI KaK MaTpU4HbIE Xa-
PaKTEepPUCTUKHU.
16. | Pasgen 4, Tema | I[IpuBefieHrie ypaBHeHUst KDUBOU BTO- 3ajaHue Ha OIK-1
16 poro nopsifika K KAHOHUYeCKOMY BULY 4 | cemuHape B
C TIOMOLI[bI0 TIOBOPOTA U TOCeNy- BU/JIe 33/lauk
FOLL[ETO C/IBUTA.

4.3.2 TlepeueHb TeM (BOMPOCOB), BLIHOCMMbBIX Ha CAMOCTOATE/IbHOE M3yuyeHHe CTyieHTaMU B
PaMKax caMOCTOATe/IbHOM padoThI

bsiok 1. JIuHetiHast anrebpa

No Tema Bup camocrositens- | 3ajaHue PekomeHnpyemast nurepa- | KomuectBo
He[,. HOW paboThI Typa 4yacoB
1 KonTponen - M. II. 8. HOBHad U | 2
" OHTPOJIbHO®  33Jja- | o oo C 8. a) ocHOBHa
arpuLpl M OMpe- | ype . 6) JOMOHUTE/NbHAS JIH-
Jlenurenu 3a/laHui
TepaTtypa
2 KouTtponbHoe 3apa- CwMm. 1. 8. a) ocHoBHasi u | 2
TTvineit Kommnnekr
MHENHOE HPO- | ypre . 6) JOMOHUTE/IbHAS JIH-
CTPaHCTBO 3a/laHui
TepaTypa
3 KourponeHOe  3aja- Cwm. 1. 8. a) ocHoBHasA U | 4
C . Komrmnekr
MCTEMBL  JIMHEH- | ype . 0) JOMOHUTE/NbHAS JIH-
HBIX ypaBHeHUN’ 3a/laHui
Teparypa
4 EBKIMA0BO 1 yHu- | KOHTPOTbHOE  3aka- | pro oo Cwm. n. 8. a) ocHOBHasA u | 4




HUe o 6) moroSHWTENBHAS JTH-
TapHO€e npo- 3a/IaHUM ) A
CTPaHCTBO TepaTtypa
5 Jlunelinele onepa- | KontponsHoe — 3apja- CM. 1. 8. a) ocHOBHag 4 | 5
p P aA Kowmmnekr )
TOpbL B KOHEY~ | yye . 6) /OMONHUTe/bHAS JIU-
HOMEDHOM  JIMHeM- 3af,aHnl
Tepar
HOM TIPOCTPAHCTBe eparypa
6 BuniHetiHbie u | KoHrponbHoe 3aza- CwMm. 1. 8. a) ocHOBHas U | 6
Komnnekr
KBa/lpaTH4HbIE Hue . 6) [JOMOJHUTE/IbHAS JTU-
dopmel,  QyHKIMH 3aJ,aHnl
TepaTtypa
OT MaTpHI]
Bbiok AHamuTUdeckasi reOMeTpust
No Tema Bup camocto- 3amanue Pekomenpyemasi | KosmuectBo
Hey. STeLHOM paboThbl JuTeparypa YacoB
1 Cucremsl Koop- BueayaurtopHasi, HatiTu usmeHeHue Jie- 1
[IHaT, TIpeobpa- pellieHHe 33724 KapTOBBIX KOOpZAMHAT 3a-
30BaHUs KOOpAU- JIJaHHBIX TOYeK I1pU CABU-
HarT. re 1 TIOBOpOTe.
2 Marpuupbl U BHeaygutopHas, | [leHCTBHA C MaTpULIaMU 1
JleTepMUHAHTHL. pellieHye 3a4a4 2x2 u 3x3. Beuucnenue
JleTEPMHUHAHTOB.
3 YMHOXeHHe BreayauTopHas, HaxoxxaeHve obpaTHOMH 2
Marpui], obpat- peliieHUe 3324 MaTpULIbI 711 He-
Hasi MaTpHuLa. BBIPO’KJ,eHHBIX MaTpHL]
2x2 u 3x3.
4 Cucremsl muHeli- | BueayaurtopHas, | Ciyuail ogHO3HaUHOMU 1
HBIX YpaBHEHUN pelleHHe 3aia4y Ppa3pelmrMOCTH, pUMe-
C IByMsI U TPeMSI Henue hopmys Kpamepa.
HEeU3BeCTHBIMU. IIpencraBnenve o meTo-
Je uckmouenus [Naycca.
v Wcrounuku u3
5 Pasnoxxenue 3a- BueayautopHas, | HallT KOMIIOHEHTbI " 1
OCHOBHOM # J0-
JJaHHOTO BeKTopa peliieHMe 33724 JJaHHOTO BeKTOpa B 3a- o
TIOJTHUTETbHOU
B Oaswce. JJaHHOM basmuce,
= JIUTepaTypsl Mo
6 Ornucanue MoBo- Bueayautopnas, | Ilo 3amaHHOM opTOro- 2
o TeMe TpaKThye-
POTOB C TIOMO- pellieHUe 3324y Ha/IbHOW MaTpHulie oripe- iy
bIO MaTpUL| JleIWTh HamlpaB/ieHne 0CU CHMX SAHATUH,
m PHH. O6pa3oBaresib-
Y yroJ M0BOpOoTa.
- HbIe Pecypchl,
7 CBolicTBa BeK- BueayauropHasi, Wcnonb3oBaHve BeKTOP- JI0CTyTIHBIE 110 2
TOPHOTO U peliieHMe 3a7a4y HOT'0 ¥ CMEIIIaHHOT'0
JIOTWHY U TIapo-
CMEIIIaHHOT O TIPOU3BE/IeHUs ITPU BbI-
- JIt0, TIpe/JOCTaB-
TIpOM3BeJleHusl. YUC/IeHUH TUIoLafiei
P A 6 (;la'q nsembiM Hayu-
U 00beMoB Uryp. N
8 B B B yp HoV Oubmore- 1
3aMMHOe pac- HeayJUTOpHas, BIMMC/IEHHE KOOPAMHAT | i ATV 1 Crro-
MO/IOKeHHe TO- pelleHUe 3aia4 MPOEKLIM 33/aHHON TOU- | oo cajimer
YyekK U MpsSIMOM Ha KU Ha JJaHHYIO TIPSIMYIO U
TIJIOCKOCTH. TOUKH, CAMMETPHUUHON
OTHOCUTEJIbHO MPSIMOM.
9 Pacrionoxxenue BueayautopHas, | BbruucieHue KoopauHaT 1
TOYeK U I/I0CKO- pellieHUe 33724y TIPOEKLY 3aJaHHOU TOU-
CTHU B TIPO- KU Ha [JaHHYO 1J10C-
CTpaHCTBe. KOCTb Y TOUKU, CUMMeT-
PUYHOI OTHOCUTEb-
HOTIJIOCKOCTH.
10 | Criocobsl 3aa- BueayautopHasi, | CBs3b BEKTOPHOTO 1

HUS IPSIMOM B
TIPOCTPAHCTBe,
HarpaBJIsIOIIUAN
BEKTOp MpsIMOH

pellieHyre 3a71au

ypaBHeHUs IIPSIMO¥ B Tia-
pamMeTpHuecKoi hopme K
KaHOHWUECKHUMH, BbIYHC-
JIeHVe PacCTOSIHUS
MeXX/y CKpeLlHBarOLIH-
MHUCS [IPSIMBIM.




11 | 3amauu Ha ckpe- BueayaurtopHasi, ITocTpoenue ypaBHeHUs 1
LMBaIoLecs pellieHUe 33724y B3aMMHOTI'0 TIepIeH/u-
rpsiMble. KyJisipa AJisl AByX CKpe-
LIMBAKIIMXCS TIPSIMBIX.
12 | Ilpsimad MMHUA U BueayauropHas, ITocTpoenue ypaBHeHuUst 1
My4O0K TJI0CKO- pellieHre 3ajau NepreHuKyspa, Omy-
CTel. LIJeHHOT0 U3 IaHHOM TOY-
KU Ha [JaHHYIO MPSIMYIO.
KoHTpOo/IbHbBIE 33/1aHVs, TOUMEHOBAHHbIE B MPE/IBIAYINEH Tabauiie
TeMa KOHTPOJILHOTO 33a/laHus Howmepa 3azau Cpok  BbINOJI-
HeHUs
1 Ornepaluu HaJ, MaTpULIAMU 790 791 798 801 809 815 817 828 1 Hepenst
2 Omnpeaenutens MaTpullpl. O6paTHast MaTpuiia. | 45 54 60, 116 121 236 275 279 | 1 Hegens
300 426 837 840 844 865
3 JluneiiHoe mipocTpadcTBO. JIuHelHas 3aBu- | 643, 665, 672, 674, 683, 1278 1280 | 1 Hegens
cuMocTb. basuc ¥ KoopIMHAThI. 1282 1291, 1292, 1311, 1318
4 CucTeMbl JIMHEHHBIX YPaBHEHUM. 693 697 701 708 726 727 731 736 | 2 Hepem
EBK/IM0BBI IIPOCTPAHCTBA. 737 742,751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 JIvnelinbie omneparopbl. CobcTBeHHbIe BekTO- | 1469 1471 1504 1541 1585 1 Hepens
pbI U COOCTBEHHBIE 3HAYEHUsI TMHEMHOTO ore-
paropa.
6 KBagparuunble popmbl. PyHKIMEM OT MaTpul]. | 1183 1225 1250 1258 1 Hepens

T|2€60BaHI/IH 110 BBITTIOJIHEHWIO AOMAIITHEIr0o 3aJdHHWA

3a/laHye BBITIOMHSETCS B OT/le/IbHOM TeTpaau (12 unu 24 nucrta)

3ajiaHue JOJDKHO OBITh BHITIOJTHEHO TIOTHOCTBIO.

Perienusi 3a71a4, JO/DKHBI ObITH TIOJTHBIMHU U, TIPU HEOOXOAMMOCTH, OJDKHBI COZlep>KaTh 000CHO-
BaHUs WK rosicHeHusi. O6s13aTe/IbHO yKa3bIBaTh YCIOBUS 3a/iay U TIOJTYUeHHBIH OTBET.

3afiaHye OL[eHUBAETCS 10 5 —TH BanbHOM cucTeMe.

0 6anioB - 3a/1aHMe He BBIMOJHSIOCh

1 6ann - 3a/1aHUe He BBITIOJIHEHO

2 Ganna - BBITIOJTHEHO TIOIOBMHA 3a/laHUs

3 6ania - BBINOJHEHO Y4 3a/laHus

4 fasia - Xopoliee BITIOTHEHHE

KomriiekTbl 3a/laHuil 110 KaXKAoi TeMe (GopMupyrOTCs 10 COOpPHUKY 3azau [IpockypsikoB U.B.
«COOpHUK 3a/1au 110 JIMHEHHOH anrebpe»

4.4. MetoanuecKue yKa3aHHs 110 OPraHU3aMM CaMOCTOATE/IbHOU PaboThI CTY/ACHTOB

OpraHu3aiysi CaMOCTOSITe/TBHOTO YT/TyO/IeHHOTO M3yueHUsl AUCLUTUIMHBI OCHOBAHA Ha BBITIOJIHE-
HUWA KOMILJIEKTOB KOHTPOJIbHBIX JOMAllHUX 3aZiaHuil (5-7 3ajaHuii). B nepeueHb KOHTPO/IBHBIX
3a[jaHUIl BKJIIOUAIOTCS 33/lauM 0 TeMaM, He pacCMaTpHBaeMbIM Ha MPaKTUYeCKUX ayJUTOPHBIX
3aHATHUSIX. DTO TIpe/Iio/iaraeT CaMOCTOSITe/TbHBIN XapakTep paboThl CTyZIEHTa 0 W3yUeHHIO psifia
JUAaKTUUecKux efauHull. [Ipearnonaraercs, 4yTo CTY[eHT CaMOCTOSITEJTbHO U3YUMUT [IOMOJTHUTETb-
Hble aparpadsl 10 TIPOHEHHOM TeMe, UCTI0JIb3YI0 OCHOBHYIO U [IOTIOTHUTETBHYIO JIUTEPaTypy, a
3aTeM peIIUT Tpe/JioyKeHHbIe 3a7au. OlleHKa CaMOCTOSTeTbHOW paboThl CTYJ€HTOB TIPOBOJUTCS
MyTeM BBICTaB/IeHUs] OA/UIOB MO 5-TW Oa/bHOM HAKOMUTEILHOUM cucTeMe (6asutbl CyMMHUPYIOTCS)
3a BBITIOJTHEHHbIE KOHTPOJIbHBIE 33/laHusl.

4.5. IlpumepHas TeMaTHKa KypCOBBIX padoT (MPOeKToB)
YueOHBIM MJIAHOM HarvcaHWe KypCOBBIX paboT (ITPOEKTOB) He MpeyCMOTPEHO.



V. YuebHO-MeTouuecKoe 1 MH()OPMAIHOHHOE 00ecreueHne JUCHHUIUTAHBI (MOAYJIs1):

a) CIHCOK JINTepaTypbl

OCHOBHas JIUTepaTypa
1. WneuH, B. A. JluHeiiHas anre6pa / B. A. UnbuH , J. I'. TTo3HsiK. - M. : ®usmaraurt, 2005, 2010.
- 278 c. - ISBN 5-9221-0481-0 (46 3k3.)

2. Pangees, 1. K. Jlekiuu 1o anrebpe: Yueb. nmocobue / 1. K. ®angees. - 5-e usg., crep. - CII6.:
Jlanb, 2007. - 416 c. - ISBN 978-5-8114-0447-6 (49 3k3.)

3. [Ipockypsikos, V. B. C6opHUK 3ajau 10 MHeliHOM anrebpe: Yueb. mocobue / M. B. TIpockypsi-
KOB. - 11-e u3gz., crep. - CII6.: Jlans, 2008. - 475 c. -ISBN 978-5-8114-0707-1 (50 3k3.)

4. Beknemuines, [I. B. Kypc aHanMTH4ecKoii reoMeTpuu W JIMHEMHOUW anreOpbl [D1eKTpOHHbIN

pecypc] / . B. beknemuie. - Mocksa : Jlaub", 2015. - Pexxum poctymna: O5C "M3parenscTBo
"Jlanp". - Heorpanuu. goctymn. - ISBN 978-5-8114-1844-2

AOMO/IHUTe/IbHAsA IUTepaTypa
1. Kypom, A. I'. Kypc Beiciueii anrebpsr: yueb. gst ctyg. By3oB / A. I'. Kypom. - 17-e u3g., crep.
- CII6. : Jlans, 2008. - 431 c. - ISBN 978-5-8114-0521-3 (49 3k3.)

2. Tenbang, Y. M. Jlekumu 1o nvHelHOW anrebpe [D/1eKTPOHHBIN pecypc]: HayuHOe u3aHue /
U. M. T'enbdang. - 6-e uzg., ucrp. - OBK. - M. : Jlobpocset : YHauBepcuret, 2006. - 321 c. -
Pexxum poctyna: OU3 "bubmmorex". - Heorpanuu. goctym. - ISBN 5-98227-173-X

3. Kocrpukun, A. U. JIuHeliHas anreOpa u reoMeTpust: yueb. mocobue /st CTy[. MeX.-MaT. CIIe.
By30B / A. U. KoctpukuH, FO. Y. ManuH. - M. : U3a-Bo MI'Y, 1980. - 319 c. ( Hp A121038; ud
A121121; ud A121122; udp A142026)

4. @angees, JI. K. 3agaun mo Bbicieli anrebpe [DneKTpoHHbIN pecypc] : yueb. mocobue / 1. K.
®apnees, aBT. . C. ComuHckui. - Mocksa : Jlanb, 2008. - 288 c. - Pexxum gocrtyna: 9bC "U3-
narenbCcTBO "JlaHb". - Heorpanuu. goctymn. - ISBN 978-5-8114-0427-8

5. Beknemwuuien, [I. B. Kypc aHaiMTHUeCKOW reOMeTPUU U JIMHEHHOM anreOpbl [ D1eKTpOHHBIN
pecypc] / [. B. beknemuiues. - Mockga : Jlanb", 2015. — 310 c. - Pexxum pgoctyna: ObC "U3-
JarenbcTBO "JlaHw". - Heorpanuu. pocrymn. - ISBN 978-5-8114-1844-2

6. Anekcanapog, I1. C. Kypc aHa/uTUueCcKoW reoMeTpyu U JIMHelHOoW anrebpsl: yuebnuk / I1. C.
AnekcanzipoB. - Mockasa : Jlanb, 2009. - 512 c. - Pexxum gocryna: ObC "N3gatensctBo "Jlawb". -
Heorpanunu. nocryn. - ISBN 978-5-8114-0908-2

7. COOpHUK 3a7iau 10 aHA/IMTUYECKOH reOMeTPUM U JIMHeHHOU anrebpe [3eKTpoHHbINA pecypc] :
yueb. mocobue / JI. A. Beknemutiesa [u ap.]. - Mocksa : Jlaub, 2008. - 496 c. - Pexxum focTyma:
OBbC "UspgarensctBo "Jlawp". - Heorpanuu. gocryr. - ISBN 978-5-8114-0861-0

8. IlyGepbumnnep, O. H. 3amauu v ynpakHeHus Tio aHauThueckoi reomerpur / O. H. 1lyGep-

6unnep. - Mocksa : Jlanb, 2009. - 336 c. - Pexxum goctyna: OBC "U3sgarenscTBo "JlaHp". - He-
orpanuu. gocty. - ISBN 978-5-8114-0475-9

9. COOpHUK 3a/1a4 110 aHA/TMTHUECKOI reOMeTpUH M JIMHENHOU anreOpe [ D7eKTpOHHBIN pecypc]:
yueb. nmocobwue / JI. A. BeknemuinieBa [u zp.]. - Mocksa : Jlanb, 2008. - 496 c. : un. - Pexum f10-
crymna: OBC "U3gatensctBo "Jlaub". - Heorpanuu. moctyt. - bubmuorp.: c. 495. - ISBN 978-5-
8114-0861-0

0) mepuoUYeCcKHe U3aHUSA
- HeT.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A6%D1%83%D0%B1%D0%B5%D1%80%D0%B1%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%2C%20%D0%9E.%20%D0%9D.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%2C%20%D0%9F.%20%D0%A1.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BA%D0%BB%D0%B5%D0%BC%D0%B8%D1%88%D0%B5%D0%B2%2C%20%D0%94.%20%D0%92.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B0%D0%B4%D0%B4%D0%B5%D0%B5%D0%B2%2C%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=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

B) CIIUCOK aBTOPCKUX METO/JUUECKUX Pa3padoToK
- HeT

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

O6pa3oBaresibHbIE peCypPChI JOCTYITHBI 110 JIOTUHY ¥ naposiro Hb UT'Y:

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

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

e http://rucont.ru - 36C «PyKoHT» - MeXoTpac/jieBasi HayuHass OHMO/IMOTeKa, coZep Kariast
oLu(ppOBaHHbIE KHUTH, TIEPUOUUECKIe W3/JaHUsl U OT/e/IbHbIe CTaThbU 110 BCEM OTPac/IsiM
3HaHWM, a TaKXKe ay/Iuo-, BU/le0-, MyJibTUMe[ia CODT U MHOTOe /IPYTOE;

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

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

YuebGHast ayauTopusi AJisi IPOBeZieHus JIEKIIMOHHBIX ¥ TIPaKTUUeCKUX 3aHsaTui. [1jis mpoBee-
HUS 3aHATUI JIEKLIMOHHOTO TUTA B KAaueCTBe JI€MOHCTPAI[MOHHOTO 000pY/I0BaHMST UCTIOb3YeTCsI
MeJioBasi jocka. HarnsiiHocTh obecrieuriBaeTcst myTeM M300paykeHHst CXeM, Auarpamm u ¢hopmys C
roMoltrpio Mena. Vcrosmp3oBaHue riobasbHON KOMITBIOTEPHOUM CETH TO3BOJISIET 00ecrieunTsb [10-
CTYITHOCTh VIHTEpHeT-peCcypCcoB U peai30BaTh CAMOCTOSITe/TbHYIO paboTy cTyaeHTOB. Ha sekiu-
SIX MOTYT MCIT0/Ib30BaThCsI MY/IbTUME/IUHHBIE CPE/ICTBA: MPOEKTOP, TIePEHOCHOW 3KpaH, HOYTOYK.
Ha ¢akynbTeTe nMeeTcss KOMIIbIOTEPU3UPOBaHHAs ayJUTOPUs, MpeJiHa3HAuUeHHasi Jjisi CaMOCTOsI-
TeJIbHOU PabOThI, C HEOrPAHUYEHHBIM ZIOCTYIIOM B IHTEpHET.

VII. O6pa3oBaTe/bHbIe TEXHOIOTHH:

3afiauu U3/I0XKEeHUsI U U3yUdeHUsl AUCLIMIUIMHBI Peau3yroTcs B Claeqyrmux Gopmax mesi-
TeJIbHOCTH:

® JIeKIUU, HalleJieHHbIe Ha TIoTyueHre HeoOX0AuMoi HHGOpPMaLUY, U ee UCIIO/Ib30BaHue
TIPU pellieHNH MTPaKTUUeCKuX 3a7iau;

® [TIpaKTUYecKHe 3aHSTHsI, HallpaB/ieHHbIe Ha aKTUBU3ALIMIO TT03HABATeTbHOM JiesiTe/TbHO -
CTU CTYZIEHTOB W TIPHOOpeTeHUs MU HaBBIKOB peIleHUs] TTPAKTUUeCKUX U MpoosieM-
HBIX 3a/1ay;

® KOHCY/bTaL[UU —eXXeHeeJIbHO /il BCeX JKeJIaloIIuX CTY/IeHTOB;

® camocTosTe/lbHas BHeayAWTOpPHas paboTa HarpaBjieHa Ha TIpHoOpeTeHHe HaBBIKOB
CaMOCTOSTEILHOTO PeIlieHus 3a/iay 110 JUCIUTIHHE;

® TeKyI[Ui KOHTPOJIb 3a [IeSITeJIbHOCTBIO CTY/IEHTOB OCYIIIeCTB/ISIeTCS Ha JIEKI[MOHHBIX U
MPAKTUYECKUX 3aHATUSX B XOZle CaMOCTOSTEJIbHOTO DellleHUs 3afiau, B TOM UHuC/ie y
JOCKH.

VIII. OneHouHble MaTepHaJibl /I TeKYIero KOHTPOJIS1 U NPOMe)XXyTOYHOM aTTecTaliu
@DOH/| OLIeHOUHBIX CPe/ICTB IIpe/ICTaB/eH B PUIOKEHUH.

[Tpumeuanue: CTy[jeHT YCIEIIHO Tpoies o0y4yeHHe B CEeMeCTpe 1 TOTOB K ¢/lade 3auera, ey
OH 3HaeT U NMOHUMaeT (OPMY/IMPOBKA OCHOBHBIX MOHATHHN U OTpe/ie/ieHUi, 3HaeT JOPMYJIMPOBKU
TeopeM, yMeeT MPUMEHSITh TTOHATHS U TeOpeMbl JJIs pelleHns 3a/iau U YIIpaKHeHUM, 3HaeT MeTO-
[ibl pellieHHs U YCIelLIHO pellaeT 3a/laui U yIpaKHeHus], MOKeT [IPUBeCTH NIpUMephl, XapaKTepy-
3yIOLFie OCHOBHBIE TIOHSATHS anreOpbl (JIMHEIHOe MPOCTPAHCTBO, 0a3nc, CKaasipHOe Tpor3Bejie-

HUe ...)



8.1. OueHouHbIe Cpe/CTBa /11 BXOJAHOI'O KOHTPOJIS.

OL[EHOqHLIe CpeacCTBa AJII BXOAHOI'O KOHTPOJIA He MCIIOJIb3YHOTCA, TdK KdK AWCLIAIIIMHA CO-

BXOJHOI'O KOHTPOJIA .

8.2. OueHouHbIe CpefiCTBA TeKYLLero KOHTPOJIs

Jlep>KUT B OCHOBHOM HOBble 3HaHus. Vcrionb3yemble ke B JUCLIMIUIVMHE 3HAHUS U MPOCTeMlIne
MeTO/Ibl BBIUMC/IEHUM OCBOEHBbI CTyJleHTaMM B paMKax aHaJUTUYeCKOW IeOMeTpUH, KOTopas
M3y4YaeTcss B I1€PBOM CeMeCTpe HeloCpeACTBEHHO Ilepefi W3y4yeHUEeM [JaHHOW JWCLUIIMHBIL.
[TosToMy He paLMOHAIBFHO M HeT He0OXOJWMOCTH, BBIZEATh yueOHOe BpeMsi Ha TPOBeJieHHe

O1ueHOYHbIe Cpe/ICTBA TEKYILlero KOHTPOJIsi (POPMUPYIOTCSI B COOTBETCTBUU C IlosiokeHuem o

HUM, COCTaB/IeHHBIX U3 peKOMeH/I0BaHHbIX HabOPOB 3a/lau U yIIpa)KHeHUH.
IIpuMepbI KOHTPOJIGHBIX 33/JaHUM 110 JIMHEHHON anredpe

8.1. OrjeHOUHBIE CPe/ICTBA /I BXOJHOTO KOHTPOJIS: He TpeOyroTCsl.
8.2. OueHOUHbIe Cpe/iCTBa TeKYILLero KOHTPOIS.

6a]I]IbHO-p€I‘/JITI/IHFOBOI‘/JI CHUCTeME YHHUBEDCUTETA M COCTOAT W3 KOHTPOJIbHBIX IMUMCBMEHHBIX 3d/id-

Tpoekius Touku P(1;5;2) Ha nnockocts !/-#l4 umeeT KoopauHaThI

1)

4
P(-163)
2) P(1;4;2)
3) P(2;51)

Ipoexuus Toukn P(1;3;-4) na mnockocts 3X +y - 2z =0 umeer KoopauHaTEI

1) P(-1,4;2)
2) P(-2,2;-2)
3) P(2-5-1)

Ipoexuus touku P(5;2;- 1) na nnockocts 2x - y +3z +23 =0 umeer koop-
JVHATEI

1) P'(1;3;-2)
2) P'(1,4;-7)
3) P'(5;- 31)

Ipoexuus Touku P(4;1,6) na nnockocts X- y - 4z +3 =0 umeer koopauHa-
ThI

1) P (1,2;-2)
2) P'(1;4;-7)
3) P'(50;2)

Ipoexuus Touku P(- 2;- 6;1) ma nnockocts 2X + y - 2z +3 =0 umeer xoop-
JVHATEI

1) P(0;-5-1)
2) P'(1;3;-2)
3)P (- L12)

Paccrosinme ot Touku P(2;- 1,3) o npsmoit

1) 114
2) 124
3) 144

Paccrosinue ot Touku P(L;- 2;2) no npamoii

1) 14
2) 16
3) 18

Paccrosinue ot Touku P (- 1;2;3) no npsimoit

1) 94
2) 114
3) 134

x+1
Paccrosinue ot Touku P(0;2;1) 1o npamoii T =

1) 40
2) 42
3) 44




10 xX+6 +1 z-1
Paccrosiaue ot Touku P(0;3;- 1) mo npamoit =Y = paBHO ) 1644
5 3 2 2) 1664
3) 1684
11 +7 -2
Paccrosiame ot Touku P(- 5;2;3) mo npamoit =Y =z paBHO b
5 3 2 2)
3)
12 x-3 z-1
Paccrosinue ot Touku P(2;2;-2) po npsmoii =Y = paBHO 1)
1 1 -2 2)
3)
13 +2 +1 -1
Paccrosuaue ot Touku P(0;3;1) no npsimoii X ST paBHO D419
> 3 2) 4 21
3)4 23
14 x+1 +1 z+1 1
Paccrosinue ot Touku P(7;-2;3) no npsimoit =Y = paBHO ) 221
1 2) 241
3) 261
15 X +7 z-2
Paccrosiue ot touku P(4;- 1,3) no npamoii — =Y = paBHO D 68
3 5 2 2) 78
3) 88
16 | Ilnowmaze Tpeyro/abHUKA, TOCTPOEHHOIO Ha JBYX BEKTOpaX, COCTABISET OT 1) 1/6
MOZYyJIs UX BEKTOPHOT'O TIPOU3BeIeHUsI [0JTH0 2)1/3
3) 172
17 | Ans 3x3 matpuiel A otHoteHe det(A)/det(—A) paBHO 1) +1
2)-1
3)2
18 | KBagparHas cvcTeMa OAHOPOJHBIX YpPaBHeHHUN UMeeT HeTpUBUaIbHOe peleHue, | 1) >0
eC/M JIeTepPMUHAHT MaTPUIlbl KO3 (DUIIEHTOB 2)=0
3) <0
19 | O6BeM MpU3MbI, MOCTPOEHHOM Ha TPeX BEKTOPAaX, COCTAB/ISIeT OT UX CMeIllaH- 1) 1/6
HOT'O TIPOM3Be/IeHUsI [I0JI0 2)1/3
3)1/2
20 | U3 cBoiicTB: (a) KOMMYTaTUBHOCTE, (b) acCOLMaTUBHOCTE, (C) AUCTPUOYTHB- 1) (a)
HOCThb TPU YMHOXKEHUM Ha CKaJisp, orepalusi CJI0XKeHUsI BEKTOPOB yI0BJIETBO- 2) (a), (b)
pset 3) (@), (b), (0
21 | KonuuecTBo MHBAapHMAHTOB KPUBOM BTOPOT'O TOPsi/IKa paBHO 1
2)2
3)3
22 | CkassipHOe Mpou3Be/ieHre [IByX BeKTOPOB OPTOrOHA/ILHOIO periepa paBHO 1H0; 2)+1;3) -1
23 | KonnuecTBO HE3aBUCUMBIX [1apaMeTPOB B [TapaMeTpUUeCKOM ypaBHEeHUH I1/10C- 1)1;2)2;3)3

KOCTHU DAaBHO

24

BekTopHOe npou3Be/ieHre ABYX KOJ/UIMHeapHbIX BEKTOPOB PaBHO

1) Hy/b-BeKTOPY

2) opTy

3) e[MHUYHOMY BeK-
TOpY

25

[leTepMUHAHT OPTOrOHAILHOW MaTPULbl MOXKET NPUHUMATh 3HAaUeHUsI

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

banibl HAUMCSIOTCS B COOTBETCTBUU CO CJIEAYIOLUMU YCIOBUSMU:
1) eci He OTMeUeHO HU OJJHOTO OTBeTa, TO Oasiyibl 3a JAHHBIN BOTIPOC He HAUMCIISIOTCS;




2) ecv 0TMeueHO 0oJiee OZIHOTO OTBeTa, TO OasyTbl 3a IaHHBIN BOIIPOC HEe HAUUCIISIOTCS;
3) ecii OTMeUeH HeBepHbBIN OTBET, TO 0asi/ibl 3a JaHHbIM BOMIPOC He HAUMC/ISTFOTCS.

Ecimi oTMeueH O/IvH OTBET U OH TIPAaBU/IbHBIN, 3a JIaHHBIMA BOMPOC HAUUC/ISIETCST O/IUH Oaru.
[Tpuno>xeHre. Criucok OTBETOB K BOPOCAM.

112 (3[4 |5|6 |7 8|9 |10]11 |[12/13]14|15[16[17|18[19]20
DIIDDIDIDIHHIDID Y [[2[3)[2[3)[2)]|2)]|1)]3)
21 122 |23 |24 |25
31D [2) [ [3)
I. Jana matpunia A
1...3...2...2...5
2...2...3...2...5
3...1...1...2...2
1...1- 1...1...0
1) Haiit panr maTpuiibl A

3)

1)
2)

YKa3arb He MeHee 2-X 0a3MCHBIX MUHOPOB MaTpHLIbI A
Pemmth crcTemMy OIHOPOAHBIX ypaBHeHUd Ax=0

I1. 3aaHa crcTeMa ueThIpex BeKTOPOB a, b, ¢, d.
a=1(2,1,3,-1),b=(3,-1,2,0), c= (1, 3,4,-2), d= (4,-3,1, 1).

Hatiity nuHeliHO-He3aBHUCHMble BEKTOPHI.

OcTasibHbIe BEKTOPBI BHIPA3UTh uepe3 Haii/leHHbIe TMHeMHO-He3aBHUCUMbie BEKTODBI.

II1. Joka3aTh MMHENHY0 3aBUCUMOCTh CUCTeMbI BEKTOPOB a, B, ¢, d e

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

BLIAEHI/ITB 13 Hee HHHEﬁHO-HEBaBHCHMyIO noacucTeMy M BbIPA3WTb OCTa/IbHbIE BEKTOPHI B

BHJIe TUHEHMHBIX KOMOMHALIMK 3TOM IMHEMHO-He3aBUCUMOM T0ICHCTEeMBbI

IV. Havitu maTpuLyy B , 00paTHyt0 K MaTpurie

[t

Fod —
I

8.3. OueHouHble cpesiCcTBa [/151 TIPOMEKYTOUHOM aTTeCTaluu.
dopmMa rpoBeieHUs1 IPOMEeKYTOUHOM aTTeCTaliii — 3auer.

IIpuMepHBIH CIMCOK BOMPOCOB K 3K3aMeHY

1. Onepal_u/m HaJ MaTpullaMH, A1€TEDMUHAHT MaTPHULBI U €TI0 CBOﬁCTBa, MHHOD 0e3 UepThl U C

yepToii, anrebpanyeckoe [oroaHeHus:, ¢popmysa Jlansaca, obpaTtHas mMarTpuija, MaTpuy-
Hble ypaBHeHUsl, JTMHeliHass KOMOWHALUsI CTPOK MaTpUL{bl, TMHeHHasi 3aBUCUMOCTb CTPOK
MaTpUL{bl, pAHT' MaTPHLIbI, 6a3UCHBIN MUHOP.

PaHr npowusBezeHyst MaTpULl.

JIuHeliHOe TIPOCTPAHCTBO (TIpUMEpHI), JTMHEHHAs 3aBUCMMOCTb BEKTOPOB, 0a3ucC (rpume-
pbl), KOODJJMHATHI BEKTOpa, Pa3MepHOCThb MPOCTPaHCTBa, U30Mop¢u3M, rpeobpa3oBaHre
KOODJMHAT BeKTOpa, TMOAMPOCTPAHCTBO W JIMHeWHas 000/i0uka, TpsMas CymMma IIpo-



CTPaHCTB.

4. Cucrembl JIMHEMHBIX YpaBHEHWM, KiacCH(UKALMS JIMHEHHBbIX YypaBHeHUM, ¢opMysa

Kpamepa, dpyHgameHTabHasi cCTeMa pelleHui, o0ijee pelieHHe OJHOPOZAHOW CHUCTEMbI

ypaBHeHHWH, CBOWCTBO pelleHU HeOJHOPOJHOW CUCTeMbl ypaBHeHUM, MeTos ["aycca.

CkasnsipHOe NIpoM3BeieHre, eBK/IUI0BO MPOCTPAHCTBO (TIpUMeps).

Metopn, oproronanusanuu ['pamma-IImuara.

XapakTepyuCTHUeCKOe ypaBHeHue.

Mertoz JlarpaH)a ¥ MeTO/i OPTOTOHAIbLHOTO TIpeobpa3oBaHusl TIPYBe/ieHHs] KBa/IpaTUUHOM

(hopMbI K HOpMa/TIbHOMY ¥ KAHOHUYECKOMY BUZIaM.

9. WHrepnosupytoimii nonuHoM Jlarpanxka-CunbBecTpa.

10. MeTo/, HaxoXXJeHUsl (PYHKLMM OT MaTpUL{bl Uepe3 MUHUMaJbHBIN MOJIMHOM B C/lyuyae pas-
JIMUHBIX Y COBMAJAI0LIMX KOPHEN XapaKTepUCTUUeCKOT0 YpaBHEHUSI.

Ilepeuens Teopem:

Teopema 1 Jlariaca o setepMuHaHTe (6€3 J0Ka3aTe/bCTBA)

Teopema 2 O feTepMUHaHTe TIPOU3Be/IeHUs MaTPUL]

Teopema 3 O cyiiecTBoBaHHY 00paTHOM MaTpHI[bI

Teopema 4 O MMHENHOW 3aBUCUMOCTH CTPOK

Teopema 5 O 6a3rMcHOM MUHOpe

Teopema 6 O feTepMrHaHTe MaTpPHULIbl pABHOM HYJIIO

Teopema 7 O nvHelHOW 3aBUCUMOCTH BEKTOPOB

Teopema 8 O KoopMiHaTaX BeKTOpa B JaHHOM Oa3suce

Teopema 9 O6 uzoMopdu3sme JIMHEHHBIX IPOCTPAHCTB

Teopema 10 O npsiMor CyMMe JTMHEMHBIX TTPOCTPAHCTB

Teopema 11 O pa3mepHOCTH 06BeIMHEHNS U TIepeceueHUst TMHEeWHBIX MPOCTPaHCTB

Teopema 12 Kponekepa — Kariesu

Teopema 13 O pelieHusi 0JHOPOJHON CUCTEMbI YDaBHEHUM.

Teopema 14 O cBOUMCTBe OPTOrOHA/TBHOU CUCTEMbI BEKTOPOB

Teopema 15 O cyiriecTBOBaHUM OPTOTOHa/LHOTO Oa3uca

Teopema 16 O cymme pa3mepHOCTe# siipa ¥ 0Opa3a TMHEHHOTo orepaTtopa

Teopema 17 O coGCcTBeHHOM BeKTOpe JIMHEMHOTO orepaTopa

Teopema 18 O npeobpa30BaHUM MaTpPULIbI TMHEHHOTO OTlepaTopa

Teopema 19 O cBoiicTBax COGCTBEHHBIX BEKTOPOB JIMHEMHOTO OTepaTopa

Teopema 20 O graroHany3anu MaTpULIbl TMHEHMHOTO Oreparopa

Teopema 21 O conpsiKeHHOM OriepaTtope

Teopema 22 O cBOMCTBaxX CONPsUKEHHOrO oneparopa (C.3. U C.B.)

Teopema 23 O nipeo6pa3oBaHuy KBaIpaTUUHOU (POPMBI

Teopema 24 O nprBe/ieHHH KBaZlpaTUUHOMN ()OPMbI K KAHOHUUECKOMY BUJY.

Teopema 25 O 3aKOHe WHepLIUU

Teopema 26 Teopema I'amuibToHa - K.

N,

JleMOHCTPaLMOHHBII BapUAHT KOHTPO/ILHOM 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 - ¥10x- 3410y =0.
) 2 -1 -2 4 -3 -5 - 9x Ty X Y
X _y+7 z-2
5). — = = ; P(2-1.3).
= ( )

YcnoBus 3aaHnid: 1) HAWTH pacCTOsTHUE OT TOUKU /10 IJIOCKOCTH Y KOOPJMUHATBI MTPOEKLIMU TOUKH
Ha IJIOCKOCTh; 2) HAWTHU KaHOHWYeCKHe YpaBHEHWs NPOEeKLMY MPSIMOW Ha IJIOCKOCTh; 3) HaUTH
paccTosiHue MeX/ly CKpeIMBaIILIMMKCS MPSMBIMUA U YpaBHEHUS B3aUMHOI'0 NepreHuKyspa; 4)



NIpUBECTH ypaBHEeHHe KPHBOW BTOPOro MopsiZika K KAHOHUUECKOMY BH/Y U MOCTPOUTh KaHOHUYE -
CKYH0 CUCTeMy KOOpPAMHAT; 5) HAWTH pacCTOsIHWE OT TOYKM [0 NPSMOM U KOOPAMWHATHI IIPOeKLN
TOUKU Ha MPSAMYIO.

ITpumep BonpocoB s codeceoBaHUS

OOBsICHUTL reOMeTpUYeCKU CMBIC/T leTepPMUHAHTa MaTPHUL{bl HEBLIPOKEHHOTO JIMHEMHOTO TIpe-
o0pa3oBaHUs KOOP/MHAT.

[Tepeunc/IUTL OCHOBHBIE CBOMCTBA IeTEPMUHAHTOB Ha MPHUMepe MaTpul] pa3MmepoM 2x2 u 3x3.
OrnucaTh MeTO/, pellieHusi CUCTeM JIMHEMHbIX ypaBHeHU Ha ocHOBe dopmys Kpamepa.

[TosICHUTB CyIIIHOCTb MeTO/la UCK/FoueHUs ["aycca /il pellieHUs] CUCTeMbI JIMHEHHBIX YPaBHEHUM.
OOBSICHUTL CBSI3b MEXKY OJHO3HAUHOH pa3pelIMMOCTbI0 KBaJpaTHONH CHUCTEMbI JTMHEHHBIX
ypaBHEHUI W XapaKTepoM JMHeHHOro rnpeobpa3oBaHusi KOOpJAWHAT, 3aJlaHHOTO COOTBETCTBY-
IOLL[er MaTpULien.

[Tepeunc/UTh CBOMCTBA MAaTPUL] IOBOPOTA B [IBYX U TPEX U3MEPEHHSIX.

[TpounmrOCTpUpPOBaTh KOMMYTaTUBHOCTh TIOBOPOTOB B /IBYX M3MEPEHUSIX U HEKOMMYTaTUBHOCTb
B TPeX M3MepeHUsIX.

OOBSCHUTb TEOMETPUUECKHI CMBIC/T BEKTOPHOTO Y CMEIIIaHHOTO TTPOW3Be/IeHNsI.

YKa3zaTh CIIOCOObI 3a/IaHUS MJIOCKOCTU B TIPOCTPAHCTBE M OOBSICHUTD CBSI3b MEXKY HUMMU.
[TpeasioKuTh He MeHee ABYX Pa3/MUHBIX CIIOCOO0B HaXOX/IeHUs] KOOPJUHAT MPOEKIUH 3aZlaHHOM
TOUKH Ha 3aJJaHHYFO TVIOCKOCTb.

[MepeunicuTh cIOCOOBI 3a/IaHKS TIPSIMOU B TIPOCTPAHCTBE U TOSICHUTH CBSI3b MEXKy HUMHU.
[TpeayioKuTh He MeHee [BYX pa3/MUHBIX CIIOCOOOB HAaXOXKIEHWs YPaBHEHWM OPTOrOHA/bHOU
TIPOEKIUU TIPSIMOM, TiepeceKaroltieil 3aZIJaHHYH0 TJIOCKOCTD T0/] YTIJIOM, OT/TMUHBIM OT TIPSIMOTO.
YKa3aTb OCHOBHbIe CBOMCTBA (DOKa/NbHBIX TOUEK U JUPEKTPUC HEBLIPOXKIEHHOW KPUBOW BTOPOIO
ropsiika.

Onwucathk NpUMeHeHWe MHBAPUAHTOB KPUBOW BTOPOTO TIOPSIKA /IS TIOJy4YeHHs] KAHOHUUECKOTro
ypaBHEHHsT KDUBOM.

17151 KpUBOM BTOPOTO TIOPSIIKA MOSICHUTE COJiepyKaHre TIOHATHSI KAHOHWYeCKON CUCTeMbI KOOP/H -
HaT ¥ METO/IUKY ee TIOCTPOeHHUSI.

Pa3paboTunku:
4

[Tporpamma cocTaBieHa B cooTBeTcTBUM C TpeboBanusimu PI'OC BO 1o HarpapsieHHIO
nioaroroBky 11.03.04 DyieKTpoHMKA ¥ HAHO3/IeKTPOHKKA.

ITporpamma paccMOTpeHa Ha 3ace/jaHny KadepbI TeopeTquCKou busuKu
«30» aBrycra 2021 . A

—~ CF

ITpoTokoa Nel W.o. 3aB. Kadeapoii 7. C.B. JloB1ioB

OLIeHT Kadeapbl TeOpeTUUeCKOol MU3NKU B.A. KapHakoB

Hacrosmasi mporpaMMa He MOXeT ObITh BOCIpPOH3BeJeHa HM B Kakou ¢opme 0e3

npeaBapuTe/IbHOI0 MIMCbMEHHOI'0 pa3pelieHus Ka(be,z[pbl-pa3pa60anKa NporpaMmeal.
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