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I. lenu u 3aga4yu JUCIUII/IMHBI (MO/YJIs1)

KoopauHatHbIii MeTo[, GOpMYIUPOBKY U UCC/IeJOBaHUSI TeOMeTPUUECKHUX BOTIPOCOB OTHOCUTCS K
YKMC/Ty Ba)KHEUIINX KOHIIEMLUA COBPeMEeHHOM MaTeMaTHKU. ETo BO3MOKHOCTU U cdepa NpUMeHeHUs
BBIXOJST [jafieKo 3a paMKH TeX TMPOCTeHIINX pe3y/bTaTOB, KOTOPbIe HbIHE MPUHITO OTHOCUTH K aHa-
nUTHYecKol reometpur. CTaHJAPTHBIN KypC aHATMTUYECKON reoMeTpyur HeoOXoum /ijisi popMHUpOBa-
HUS 0011[el (PU3MKO-MaTeMaTHUeCKOW KyJ/IbTYPhbl, TAaK Kak TO3BOJISIET Ha Y>Ke 3HAKOMBIX CTY/IeHTY PO -
CTBIX TIPUMepaxX 0CO3HATh TO, KaK ajareOpanueckre ¥ aHAIUTHUECKHEe MeTO/bI UCIIOJIb3YIOTCS AIJIs T10-
CTAaHOBKU M DeLIeHUs] YUCTO reoMeTpUUecKuUx 3ajay. Kpome Toro, mpu u3yueHUM aHaIUTAYeCKOU
reOMeTpPUU yualluics MproOpeTaeT Haua/ibHbIe HABBIKM B MPOBEJEHWH PAaCcyeToB ajarebpanuecKkoro
XapakTepa C BeKTOPHbIMUA U MAaTPUUHBIMHM 00BEKTaMU, YUUTCS COTIOCTAB/ISITh UM HarJIsiZiHOe TeOMeTpH -
yeckoe UCTOJIKOBaHWe. DjieMeHTapHble BOMIPOCHI reOMeTPUUeCKOro Co/ieprKaHusl TIOBCeMeCTHO BO3HU-
KalOT Ha pa3/IMyHbIX 3Tarax MOCTaHOBKU U pellleHUs] KOHKPETHBbIX 3a/lau TeOpeTUYeCcKol MeXaHUKH,
3/1eKTPO/IMHAMUKH, ONITUKU, KBAHTOBOM MeXaHUKH U CTaTUCTUUeCKOW (DH3UKU.

Menu Kypca

1) TIpoZieMOHCTPUPOBATh UCIIO/Ib30BAaHWE BEKTOPHBIX U MAaTPUUHBIX PacUeTOB Ha TIPUMepe pacCMOT-
PEeHUs XOPOIIO W3BECTHBIX BOMPOCOB 3/IeMEHTapHOM reOMeTPUM B PaMKaX KOOPAHWHATHOTO MeToza
OTMCaHus;

2) COoOOIMTL HEOOXOJUMYIO COBOKYITHOCTh T€OMETPHUUECKUX (DaKTOB U Pe3y/IbTaTOB, UCIO/Ib3yEeMbIX
B /laJIbHEHIIIeM TIpU M3yUeHUH (yHaMeHTa/IbHbIX U TIPUK/IAJHBIX AUCLUTUIMH (HHU3UKO-MaTeMaTh-
YecKoro 1HK/ia, HeoOX0AUMbIX OyAyIeMy BBIITYCKHHKY B €0 MOBCeIHEBHOM JesTeTbHOCTH;

3) MOsICHUTHL reoMeTprUUecKoe MPOMCXOXKAeHHe U Co/lepyKaHue Psijla OCHOBHBIX (hHM3UUeCKUX BeTUYMH,
OTHOCSIIIMXCS TPEUMYII[eCTBEHHO K MeXaHHKe MaTepuabHOW TOUKW M CHUCTeMbl MaTepyabHbIX
TOYEK.

3agaum Kypca

1) dopmMupoBaHue TBep/bIX HABLIKOB B IMOCTAHOBKE 3a/lau U B UX pelleHUU KOOPAUHATHBIM MEeTOZ0M
B C/IyyasiX, KOTZla TeOMeTpUUeckre O0OBEKThI OMUCHIBAIOTCS CUCTEMaMH JIMHEHHBIX YpaBHEHUH U
HepaBeHCTB;

2) oBJIaZieHHWe MpHeMaMH W CIoCO0aMM WCC/Ie[IOBaHUS JIMHEHHBIX YPaBHEHUN W CUCTEM JTMHEMHBIX
ypaBHeHU! C ABYMsI U TpeMsi riepeMeHHbIMH C UCTI0/Ib30BaHeM BeKTOPHOTO M MaTPUYHOTO UCUKC-
JIeHUSL.

I1. MecTto gucymniiuebl B cTpykrype OITOIL:

OucuuruiiHa «AHamUTAYeCcKass TeoMeTpHsi» sBJsieTCs 00s13aTe/lbHOW AMCLUTUIMHOW TaHHOTO
npoQu/isi NOATOTOBKHU.

1. JIns u3ydeHUs: JUCIMITIMHBI, HEOOXOAUMbBI 3HAHHUS U YMEHHS U3 UMTAaeMOU Mapasiie/ibHO Ha Tiep-

BOM KypcCe OUCLIUITIMHBI «MaremaTUUeCKHil aHaI13».



2. 3HaHUS U YMeHWs, IpHoOpeTaeMble CTYZeHTaMH T0C/Ie U3yUeHUsl AUCLUTUIAHBI, OyIyT MCII0/Ib30-
BaThCs TIPU U3yUE€HUM JUCLIMIUIUH «MexaHuKa», «J/IuHeliHas anrebpa» u « TeopeTHueckass MeXaHH-
Ka».

II1. TpeboBaHusl K pe3y/IbTaTaM 0CBOEHUsI JUCLIUILTHHBI:

[Mporecc n3yueHust AUCLIMIVIMHBI HarlpaB/ieH Ha (hopMupoBaHue ciefyrommx KometeHyii: OTTK-1.

KomnereHuus OIIK-1: cniocobeH MpUMeHsATh 0a30Bble 3HAHUSI B 00/aCTH (U3UKO-
MaTemMaTUueCKUx U (U/M) eCTeCTBEHHBbIX HayK B cepe cBoeil mpodec-
CHOHA/IbHOM [1eITeTbHOCTH.

WNuaukaTopsl Komre- K ong 1.1
3HaeT OCHOBOMOJIArarol[ye TIPUHLMIMbIL, TIOHSATHSI aHAJTUTUUYECKON

TeHL[UU
reoMeTpUH.

Pe3ynbTaThl 00yuyeHusi | 3Haem: OCHOBHBIE MOHATHS W XapaKTepHbIE 3a/jaud aHa/IMTHUECKON reoMeT-
pUM, CTaHAAPTHbIE METO/bl MCC/IeI0BaHUsS 0a30BBIX THUIIOB T'€OMETPUYECKUX
3ajau.

YMeem: vicnionb3oBaTh BEKTOPHOE W MaTpUUHOE MCUHC/IeHWe AJisi GOpMYyJiH -
POBKH U pellieHUsI TUTIOBbIX TeOMeTPUYeCKHX 3a/lad B PaMKax KOOPAWHATHOTO
MeToza.

Bnadeem: maTemMaTueCKUM amrapatoM, PUMEHSIEMbIM JIJIsi PELIeHHsT TaKUX
BOTIPOCOB reOMEeTPHUUeCKOr0 COJiep>KaHusi, KOTOPbIe BO3HHKAIOT KakK MPOMEXKY -
TOYHBIE 3Tallbl B MPOLiecCe UCC/Ie[0BaHUsI KOHKPETHBIX (PU3NUECKUX Mojeseil
U 33/au.

IV. CopepixaHue ¥ CTPYKTypa AUCL{UII/IMHbI

Obmbem AUCLUIIMHBI COCTaB/IsIeT 5 3aueTHbIX efieHul], 180 yacoB, B ToM uncrie 67 4aCOB KOHTAKT-
HOM paboTHI.

3aHsATUS TIPOBOJSATCS B OUHOM (popMe 0OyueHHsi C TpPUMeHEHHeM [WCTAaHLIMOHHOTO KOHTPOJIsS
caMoCTosITeNTbHOM paboTel cTygeHToB uepe3 DVOC ¢akyabreTa. DIEKTPOHHOM M IWCTAHIIMOHHOW
(hopm 0OyueHus He TipelyCMaTPUBAETCS.

Ha npakTuueckyro ogroToBKy OTBOAUTCA 34 ayJUTOPHBIX YacoB.

dopma NpoMeKyTOYHOM aTTeCTaluu: 5K3aMeH.

4.1. CO,Z[EP)KaHI/Ie AUCHUIIMHbI, CTPYKTYPHPOBAHHO€ 110 TéMdM, C YKd3dHHEM BH/I0B y‘IEGHbIX
3aHATHI U OTBEJ€EHHOI'0 Hd HUX KO0/IMYECTBA dKd/leMHYeCKHX YdCOB

Ne |Pazme| C | Bc ns Buibt yue6HO paboThl, ®DopMBI TEKY-
/T 1 e e- HUX | BKJ/IIOYAs CAMOCTOSITE/IbHYI0 PAO0OTY 00yUarOLUXCs , IPAKTHUe- | Lero KOHTPOJIS
Ouc- | M | TO | Tpak- CKYI0 TIO/ITOTOBKY U TPYZ0€MKOCThb yCI1IeBaeMOCTH;
LW | e | ya | Thue- (B wacax) ®opma
WHBI/ | C | CO | cKas TPOMEXYTOY-
KonTakTHas pabota npenoagaTtesns ¢ obyuatoriu- | CamocTos- -
TeMBbl | T B | TOATO HOW aTTecTa-
MUCST Te/bHast
p TOBKa aGoTa 15178
00y- Jlekuyu CemuHapckue | KoHcynbrauuu P (no cemecm-
Yarol1] /TIpaKTUYecKue pam)
HXCst /naboparopHble
3aHATUS
1 1-16 |1 180 34 16 34 1 87 [IpakTrye-
CKoe  3afia-
HHUe; 3K3aMe-
HallMOHHEIE
3a/lauu




Wroro: 180 (34 16 34 1 87
4.2 TInaH BHeayJUTOPHON CaMOCTOATE/TLHOM Pa00ThI 00yUAIOIUXCSA 10 JUCIUIL/THHE

Cemectp HasBanue CamocrosiTesibHasi paboTa obyuatoiuxcsi | OjeHoyHOe | YueOHO-
paszena, CpeiCTBO MeTo/iuye-

Buxg  camo-|Cpoku  BbI-| Tpygo-

TEMBI CTOSITe/IbHOM | TIOTHEeHHS eMKCTh ckoe obecrie-
paboThI (uac.) HeHHME  camMo-
CTOSATeTbHOU
paboThI
1 Tema 1-16 | 3ananve B [Tocne mpoii- 87 HemoHcTpa- |Mcrounuku 13
BUje 3aauy | AEHHBIX TeM I[S1 TOTOBBIX | OCHOBHOM U [j0-
pelleHni TIOJTHUTETbHOMU

JIUTepaTyphl 0
TeMe TpaKTHhye-
CKUX 3aHATHUH;
O6pa3oBareb-
Hble  Pecypchl,
JO-CTyTIHBIE TIO
JIOTUHY U TIapo-
JIF0, TIpeAOCTaB-
ssemblM  Hayu-
HOM OGubmMoTeE-
Kout UT'Y.

4.3. CojiepxaHue yueOHOro Marepuasia

Pazgen 1 MATPUIIBI U JETEPMUHAHTBI 2x2 U 3x3

Tema 1. KoopauHaTtHbié MeTo/, (hOPMYIMPOBKU U UCC/IeI0BaHUsI TeOMeTPUUYEeCKUX BOTIPOCOB, €ro
POJIb B PAMKaxX COBpeMeHHOW MaTeMaTHKU. OCHOBHbIE CUCTEMbl KOOD/MHAT, UCI0/Ib3yeMble Ha TMpak-
THKe: MPSIMOYToJ/ibHas eKapToBa, KOCOYToJibHasA [leKapToBa, LWIUHpUUecKas U ceprueckas. Ilpe-
oOpa3oBaHUsI KOODJUHAT U CBOWCTBA CUMMETPHH.

Tema 2. Marpuipl 2x2 1 3X3 ¥ UX CBSI3b C ITMHEMHBIMU MPeoOpa30BaHUsIMH KOOPAUHAT. [leTepMu-
HaHTbI MaTpul] TipeoOpa3oBaHUsi B /BYX M TpeX W3MepeHHsiX, IpaBWa BbIUKC/IEHUs, OCHOBHbIE
CBOMCTBA 1 TeoMeTpruuecKuii cMbic/. Criesl MaTpPUI[bI U €0 CBOMCTBA.

Tema 3. IIpaBuio yMHOXXeHUSI MaTpUL| U ero reoMeTprueckass MOTUBUPOBKa. TeopeMa o feTepMu-
HaHTe Mpou3Be/ieHust MaTpull. [IpescTaBieHre 00 0OpaTHOM MaTpuile Kak MaTpuile 0OpaTHOTO Tipe-
obpa3oBaHus. BbIpokieHHbIe MaTpHL{bl, KPUTEPUI Cyll[eCTBOBaHUs 00paTHOM MaTpulibl. HaxoxgeHue
oOpaTHOM MaTpULIbI B CTy4ae MaTpHI] 2X2 u 3x3.

Tema 4. KBappaTHble CUCTeMbI IMHEWHBIX yPaBHEHUH C IBYMsI U TPeMsI HeM3BeCTHBIMH, KDUTePUU
OJTHO3HAUHOM pa3pemiiMocTy U dopMybl Kpamepa. [IpesacraBnenrie o merosie ["aycca. ['eomeTpuue-
CKOe WCTOJKOBaHHE O/[HO3HAYHOM pa3pelliMMOCTH, HECOBMECTHOW CHUCTeMbI U CHUCTeMbl C OecKoHeu-

HBIM YMCJIOM pellleHnid. OpTOroHanbHble MaTPULIbl M UX CBOMCTBA.



Pa3zpgen 2 BEKTOPBI U OITEPALIMU HA/L HUMU

Tema 5. Bekrtopbl Kak HampaBjeHHble oTpe3kd. COBOKYMHOCTU BeKTOpOB. JIMHeliHasi He3aBU-
CUMOCTb U JIMHelHasi 3aBUCHUMOCTb COBOKYITHOCTU BeKTOPOB. ba3ucHbIe BEeKTODHI U pa3/ioykeHHue 3a-
JaHHOTO BekTopa. KoopauHathl BeKTOopa B Oa3uce. [IeiiCTBUSI C BEKTOPaMH B KOOPAWHATHOM TIpe/ -
CTaBJ/IeHUHU.

Tema 6. V3MeHeHre KOOPMHAT BEKTOpa IMpY 3aMeHe Oa3uca v Hayaja KoopAuHat. [IpescraBie-
HUe eBKJ/IMJIOBBIX JIBIKEHUN C (PMKCMPOBAaHHBIM Haya/lioOM OPTOrOHAJbHBIMUA MaTpuijaMu. [ToBopoT U
CABUT TIPIMOYTOJIbHOM [1eKapTOBOM CHCTeMbl KOOpAMHAT. MaTpuilja TIOBOpOTa U ee cBoiicTBa. He-
KOMMYTaTUBHOCTb TPeXMEPHbBIX [TOBOPOTOB.

Tema 7. CxansipHOe MpOU3Be/leHUe BEKTOPOB, ero JIMHEWHOCTb. BeKTopHOe npou3Be/ieHre U ero
cBoicTBa. KococumMMeTpruyHOCTb. [IpesicTaBieHre BeKTOpPHOe MPOW3Be/jeHre B OPTOrOHAIbHOM 0a3u-
Cce MpH MOMOLIY CUMBOJIMYECKOr0 ornpejenuress. @opmyJa /sl JBOMHOIO BEKTOPHOTO MPOU3Be/eHNUs
“BAC-CAB”. CmemaHHOe IPOU3BeieHUe U er0 TeOMeTpUYeCKUM CMBbICIL.

Pa3zzen 3 'TEOMETPUA ITPSAMBIX U IIJIOCKOCTEN

Tema 8. Crioco6bl 3ajaHusI TIPSIMO JIMHUM Ha TJIOCKOCTU: BEKTOPHOE YpaBHeHUe B TlapamMeTpuue-
CKoli popMe, HOpMa/lIbHOe BEKTODHOEe ypaBHeHMe, KAHOHUUeCKoe ypaBHeHHe U 00lljee ypaBHeHUe B
JleKapToBOi cucteMe KoopAuHat. Ciyuau Tapasuie/lbHOCTU M TepreHAUKY/ISIPHOCTH JIBYX TPSIMBIX,
yroJl MeXXAy ByMsi IPsiMbIMU. PaccTosiHMe OT 3a/JaHHOM TOUKH /10 3a/laHHOM TPSIMOM.

Tema 9. Criocob6bl 3ajiaHusl TIJIOCKOCTH B TPOCTPAHCTBe: BEKTODHOE YpaBHeHHe B TapaMeTpuue-
cKoli (hopMe, HOpMa/lbHOe BEeKTOPHOe ypaBHeHHe 1 0011iee ypaBHeHUe B ZIeKapTOBOM CUCTeMe KOOPZU -
HaT. [lepexon ot opHoii Gopmbl K Apyroi. IlnockocTs, mpoxojsiiiasi uepe3 TpU JaHHbIE TOUKH.
PaccrosiHue OT 3aZJlaHHOM TOUKH /10 3a/laHHOM TJIOCKOCTU. YTO0J1 MEXY ABYMSI IJIOCKOCTSIMH.

Tema 10. Hampapnswoomyid BeKTOp MNPsSIMOM, TapaMeTpUuecKoe ypaBHeHWe MpsSIMOM B IIpO-
cTpaHcTBe. OmnucaHue MpsSIMOMl B TePMMHAX BEKTOPDHOTO Mpou3BefeHus. KaHOHHMYecKoe ypaBHeHUe
npsIMOM B TipocTpaHcTBe. [lepexof oT ofHOro criocoba 3asanus K apyromy. IlapanienbHble, riepece-
Karol1ecsl U CKpellyBarolecs NpsiMble.

Tema 11. BelunciieHWe pacCTOSIHUSI MeX/Y CKpPeLUBAIIUMUCS TpsSiMbIMU. [locTpoeHre B3auM-
HOTO0 MepreHMKY/sipa [l TaKUX NpsiMbIX. OpToroHaabHasi MPOeKI|s MPsSIMOM Ha MJIOCKOCTh B Cyvae
VX T[lepeceueHusi, pa3/io)KeHHe Hampap/so[ero BeKTOpa Ha /JBe B3aWMHO IepreH/IUKY/IsipHbIe
KOMIIOHeHThI. [TapameTpuueckoe ypaBHeHUe TIepIieH/IUKY/Isipa K MI0CKOCTH.

Tema 12. Tlyyok misockocTed, criocoObl ero omucanusi. [Ipsimasi MMHUSL Kak TiepeceueHue ABYX
TJIOCKOCTel. Bblunic/ieHrWe pacCTOSIHUSI OT 3aZlaHHOM TOYKU /10 3a/JaHHOM TIPSIMOM B TIPOCTPAHCTBe.
YpaBHeHue TieprieHuKYyispa, OMyI{eHHOr0 U3 3alaHHOM TOUKM Ha 3a/IaHHYI0 MPSMYIO.

Pasnen 4 KPUBBIE BTOPOI'O ITOPAOKA

Tema 13. OO01iee ypaBHeHHe KPUBOM BTOPOTO TOPSIIKA Ha TUIOCKOCTH W CTaH/apTHAst ero 3aIuch.



BrIpoXk/ieHHbIe U HeBBIPOJKJeHHble KPUBble BTOPOrO MOpsifikKa. Tpy TUIa KPUBBIX BTOPOIO IOPs/JKa:
JUTANTAYECKUH, Tapabo/iMuecKuii v rurepoonnyeckuii. DJUMIC, napabosia v runepbosia Kak KOHUuue-
CKHe CeueHusl.

Tema 14. OCHOBHbIE TeOMETPHUUECKHe CBOMCTBA 3JIIUIICA, Tapabosibl U TurnepOosbl. PokalbHbIe
TOUYKH, IKCLIEHTPUCUTET U JUPEKTPUCHI [JI1 ITUX KPUBBIX. Y paBHEHHe HeBBIPOXKIEHHOU KPHUBOM BTO-
poro nopsijjka B NOJIIPHOM CUCTeMe KOOpAMHAT. Y paBHeHHe KacaTelbHOM K KpUBOU B 3a/laHHOM TOUKe.

Tema 15. VismeHeHre K03 duieHTOB B 001jeM ypaBHEHUU KPUBOW BTOPOTO MOPsiiKa TPy Tipe-
obpa3oBaHMH [|eKapTOBOW CHCTeMbl KOOp/AMHAT. Tpy MHBapHaHTa KpUBOM BTOPOro mopsjka. Vcromb-
30BaHVe WHBApUaHTOB /IJIs1 IIPHUBe/IeHUs] YpPaBHeHUsI KPUBOW BTOPOIO IOpsiZiKa K MPOCTeHIIeMy BUAY.
VIHBapuaHThI KaK MaTpUYHble XapaKTePUCTHUKH.

Tema 16. YpaBHeHHe KpPUBOM BTOPOrO MOps/iKa KaK KBaJpaThyHas ¢opMa /BYX MepeMeHHbIX.
[TpuBesieHre ypaBHeHUs] KpUBOW BTOPOrO MOPsiJKa K KAHOHUYECKOMY BHZY C TIOMOLbEO OPTOrOHAb-

HBIX TIpeoOpa3oBaHuii. KaHoHMuecKasi cucTeMa KOOpPAMHAT, Tepexof K Hel IyTeM IOBOPOTa U TIO-

CJIeIyIOLIero C/IBUTa CUCTEMBI.

4.3.1 ITepeueHb CeMHMHAPCKHX, MPAKTHYECKHUX 3aHATHI U /1a0D0pPaTOPHBIX padoT

Ne Ne pa3genau | HaumeHoBaHue ceMuHapos, npaktuue- | Tpy- OneHOUHBIE dopMupyemsble
n/n TeMbl IUC- CKUX ¥ 1ab0paTopHBIX paboT Jloem- CcpefcTBa KOMIIeTeHLIUH
LIUT/TUHBI KOCTb
(mopnyist) (ua-
Chbl)
1 2 3 4 5 6
1. | Pasgen 1, Tema | OcHOBHBbIE CUCTEMBI KOOPJWHAT, JIU- 3afiaHue Ha OIIK-1
1 HeliHbIe TIpeo0pa30BaHus 1eKapTOBBIX 2 ceMHuHape B
KOOpJMHAT U CBOMCTBA CHMMETPHH. BH/JIE 33/laUM
2. | Pasgen 1, Tema | MaTpuwel 2x2 u 3x3, UX CBS3b C 3azaHue Ha OIIK-1
2 addUHHBIMU TTPeobpa30BaHUSIMK KOOP- 2 ceMHHape B
JvHaT. JleTepMUHAaHTHL BU/JIE 33/laUU
3. | Pasgen 1, Tema | Onepauusi yMHOXKEHUSI MaTpUL] U ee 3amaHue Ha OIIK-1
3 cBotictBa. CyIriectBoBaHMe 0OpaTHOMH 3 ceMUHape B
MaTpULBL BH/JIe 3a/jaUU
4. | Pa3gen 1, Tema | KBajgpaTHbie CUCTEMbBI TUHENHBIX 3ajjaHue Ha OIIK-1
4 YPaBHEHUI C JBYMS U TPeMsI HeU3BeCT- 3 | cemmHape B
HbiMH, opmyibl Kpamepa. [Tpescras- BHJIe 3a7,aun
neHue o Metofie "aycca.
5. | Pasgen 2, Tema | ba3ucHble BEKTOPBI U pa3/ioKeHUe 3a- 3amaHue Ha OIIK-1
5 JIAHHOTO BeKTOopa B Oa3uce. BeKTopsl B 2 ceMUHape B
KOODZIMHAaTHOM Npe/CTaBIeHUH. BH/JIe 3a/jaUU
6. | Pazmen 2, Tema | [ToBOpOT IIPSIMOYTO/TEHOM [IeKapTOBOM 3amaHue Ha OIK-1
6 CUCTeMbl KOOpAUHAT. MaTtpulia oBo- 2 ceMHuHape B
poTa 1 ee CBOWCTBA. BH/JIe 3a[jaUU
7. | Pasgen 2, Tema | CkansipHOe pou3Be/leHre, BEKTOPHOe 3ajaHuve Ha OIlK-1
7 Mpou3BeJieHre, CMeLlaHHOe [TPOU3Be- 2 ceMHHape B
JleHUe U UX CBOMCTBA. BH/JIE 33/1aUM
8. | Pazpmen 3, Tema | [IpsiMast nTuHUS Ha MJIOCKOCTH, CIIOCO- 3amaHue Ha OIIK-1
8 ObI 33/1aHKsA. BeIunc/ieHre pacCTOSTHUS 2 ceMHHape B
OT TOYKH /0 NPSIMOM. BU/JE 33/laUuU
9. | Pa3pen 3, Tema | I110CKOCTh B TDEXMEPHOM ITPO- 2 | 3apgaHue Ha OIIK-1




CTPaHCTBe, CroCoObI 3a/1aHus. Boiurc-
JIeHHWe paCCTOAHUA OT TOUKHU 10 IJI0C-
KOCTH.

ceMyHape B
BU/Ie 33/IaUM

10. | Pa3gen 3, Tema | IIpsiMast B MPOCTPAHCTBE, CIIOCOORI 3a- 3amaHue Ha OIlIK-1
10 nanus. [lapaniesibHble, TepeceKaroLy- CceMHUHape B
ecsl M CKpelllMBaroIIecs npsiMble. BH/JIe 3a/jaUU
11. | Pa3pen 3, Tema | PaccTtosiHMe MeXAy CKpelUBarolMU- 3afaHue Ha OIIK-1
11 Cs IPSIMBIMU Y B3aUMHBIH TepreH/u- ceMHHape B
Kyssp. OpToroHanbHast MPOeKLUs BU/JIe 3aJjauU
NIPSIMOM Ha IJIOCKOCTb.
12. | Pa3pgen 3, Tema | Ilpsimas MHUSA Kak nepeceyeHue IBYX 3ajaHuve Ha OIlK-1
12 TJIOCKOCTeN M My4OK TVIOCKOCTeH. ceMUHape B
PaccTosiHue OT TOUKM [0 IPSIMOM B BU/JIE 33/lauM
MPOCTPAHCTBeE.
13. | Pa3gen 4, Tema | OO6iee ypaBHeHUe KPUBOL BTOPOrO 3amaHue Ha OIK-1
13 TopsiZiKa Ha MJI0CKOCTU. BBIposKeHHbIe ceMHuHape B
Y HEeBBIPOXKAEHHbIE KPUBbIE BTOPOTO BU/JIe 3a/jauU
nopsizika. Tpu TUna KpUBBIX BTOPOTO
TopsiJKa.
14. | Pa3gen 4, Tema | OCHOBHbIE CBOMCTBA 3/UTUTICA, Mapabo- 3aZlaHue Ha OIIK-1
14 b1 ¥ rrriep6osiel. PoKaibHbIe TOUKH, ceMUHape B
9KCLIEHTPUCUTET U JUPEKTPUCHL. BU/JIe 3a/jaUU
YpaBHeHUe KacaTeabHOM.
15. | Pa3gen 4, Tema | VIHBapuaHThI KpHMBOI BTOPOTO MOPSKa 3ajaHuve Ha OIIK-1
15 Y UX UCII0/Ib30BaHue [ [IpUBeeHus ceMUHape B
ypaBHEeHUs KPUBOM MpocTeiiieMy BU- BU/JIE 33/laUU
Zly. VIHBapraHTBI KaK MaTpUYHbIE Xa-
PaKTEpHCTHKU.
16. | Pasgen 4, Tema | IIpuBesneHue ypaBHeHUsI KpUBOW BTO- 3ajaHuve Ha OIIK-1
16 pOro nopsifika K KAHOHUYeCKOMY BULY ceMyHape B

C [IOMOLLbI0 TIOBOPOTA U TIOC/IeAly-
IOLIIero C/IBUTa.

BUJIe 3a/IauMt




4.3.2 TlepeyeHb TeM (BOIPOCOB), BHIHOCMMBIX Ha CaMOCTOSAITe/IbHOE H3yueHHe CTyAeHTaMH B

PaMKax caMOCTOATe/TbHOM PadoThI

Ne Tema Bup camo- 3amanue Pekomengy- Konnue-
He/l. CTOSITe/IbHOU pa- emas JuTepaTy- | CTBO 4a-
00ThI pa COB

1 Cucrems! Ko- BueayaurtopHas, | HaiiTh n3smeHeHue [ieKapToBbIX | VICTOUHMKH U3 2
OpAVHaT, Ipe- pellieHMe 33/jlad | KOOPAWHAT 3a/laHHbIX TOUEK OCHOBHOU U J10-
obpa3oBaHust TIPY CZIBUTE U NTOBOPOTeE. TMOJTHUTE/IbHOMN
KOOpJMHAT. JINTepaTypsl 110

2 Martpuisl 1 BueayaurtopHas, | [lelicTBus C MaTpyLaMu 2x2 U TeMe [IpaKTuye- 2
JeTepMUHaH- perieHye 3a/au | 3x3. BeluncieHde JeTepMUHAH- | CKUX 3aHATUY;

ThI. TOB. O6pa3soBaTeb-

3 | YMHOXeHue BreayguropHas, | HaxoxzeHue obpaTHOl MaTpu- | Hble PeCypcChl, 2
Marpull, o0pat- | pelIeHHe 3a7a4 | I[bI [/ HEBBIPOXK/IEHHBIX MaT- [OCTYTIHBIE 10
Has MaTpULA. puy 2x2 u 3x3. JIOTUHY U Tapo-

4 | CucreMsl 1U- BueayautopHas, | Cnydaii ofHO3HauHOM pas- JIt0, Npej0CTaB- 2
HelHBIX pellieHue 3a8au | peLIUMOCTYH, IIpUMeHeHne nsieMbiM Hayu-
YPaBHEHHH C dopmyn Kpamepa. TTpescrapne- | HO¥M Gubmmore-

JBYMS ¥ TpeMst HUE O MEeTO/Ie UCK/TIOUeHH s koii IT'Y u
HeN3BeCTHLIMU. l"aycca. CroponHue

5 | Pa3noxenue BHeaynuTtopHas, | HaliTi KOMIIOHEeHTBI JaHHOTO CaiThI 2
3a-Z1laHHOT 0 pelleHye 33/jau | BeKTOpa B 3aJJaHHOM 0Oa3uce.
BeKTopa B 0a-
3uce.

6 | Onucanue no- BueayautopHasi, | [1o 3ajaHHOM OPTOrOHAILHOU 2
BOPOTOB C pellleHue 3a/jla4 | MaTpHLie OIpe/ie/IUTh Harpas-

MOMOIIIBI0 MaT- JIeHVWe OCH U yroJ II0BOpOoTa.
pHULI.

7 | CporicTBa Bek- | BneayaurtopHas, | Mcrnonb3oBaHHe BEKTOPHOTO U 2
TOPHOT'O U pellleHKe 3a/la4 | CMeLIaHHOI'O [IPOU3Be/leHuUs
CMeILaHHOI 0 TIpY BBIYMC/IEHUH TUIOLazeit
TIPOU3BEJeHMUS. Wi 00beMOB Guryp.

8 | B3aumHoe pac- | BHeayauTopHas, | Beruncienwe koopauHat 3
TM0JIOKEHUe TO- | pellleHMe 33/la4y | MPOeKLUU 3alaHHON TOUKH Ha
YyeK U [psIMOH JAHHYIO TIPSMYI0 U TOUKH,

Ha MJIOCKOCTH. CUMMETPUUHON OTHOCUTETBHO
NIPSIMOM.

9 | Pacrionoxenve | BHeayguTopHas, | BeluncieHune KoopAuHAT 3
TOYeK U IJIOC- pellleHye 33/jau | MIPOeKLIUY 3a/laHHOM TOUKY Ha
KOCTH B PO- JJAHHYIO TVIOCKOCTb U TOYKH,

CTpaHCTBe. CUMMETPUUHON OTHOCUTE/Ib-
HOIJIOCKOCTH.

10 | CriocoOsbl 3a1a- | BHeayautopHast, | CBsi3b BEKTOPHOTO YPaBHEHUSsI 3
HUS TIPSIMOM B pelilieHue 33/lay | TIPSMOM B TapaMeTpUUecKou
MIPOCTPaHCTBE, (hopme K KAHOHUUECKUMH, BbI-

Harpas- YHCJIeHWe PacCTOSTHUS MeXy
JISTIOLLUIA BEK- CKPeLMBaIOIINMHUCS TIPSMBIM.
TOD TIPSIMOM

11 | 3agauu Ha BreayautopHas, | [TocTpoeHue ypaBHeHHsI B3auM- 3
CKpe- pellieHue 33/lay | HOTO TepreHANKY/sipa AJs
LMBAOLLHeCs [IByX CKpeLUBaroNXCs
TIpsIMBIE. NIPSMBIX.




12 | Tlpsamas iuHus | BreaypurtopHas, | IlocTpoeHue ypaBHeHus Ieprie- 9
U MyYOK I1/10C- pellleHye 33/jau | HAWKY/SIpa, OMYyLLeHHOro U3
KOCTel. JlaHHOM TOYKM Ha JJaHHYIO
MIPSMYIO.
13 | Duuung, na- BueayautopHas, | [locTpoeHue KpUBBIX BTOPOrO 10
pabosna u pellleHye 33/jau | MOpsifiKa 10 3a/laHHbIM (hoKasib-
runepbora. HbIM TOUYKaM, 3KCLieHTPHUCHUCTe-
TY WU JUPEKTPUCeE.
14 | YpaBHeHue Ka- | BreaygurtopHas, | ITocTpoeHue KacaTesbHBIX K 10
caTe/IbHOU K pellleHye 33/jau | KpUBBIM BTOPOrO IIOPS/IKa,
KpDHBOM. CBOMCTBA (hOKaTbHBIX TOYEK.
15 | luBapuaHThI BueayautopHas, | Vcnonb3oBaHve MHBAPUAHTOB 10
KpPUBOU BTO- pellleHue 3a/ja4y | /I IpUBeZleHHs] ypaBHEHUS
poro nopsixa. KPUBOI NIPOCTeN1IeMy BUAY.
16 | V3meHeHue BreayautopHasi, | [TocTpoeHue moBopoTa, B 10
K03 durmen- pellleHMe 3a/ja4y | pe3y/bTaTe KOTOPOro ypaBHe-
TOB YpaBHEHUSI HUe KPUBOH COJZIePKUT TOJIBKO
TIpy MOBO- KBaJpaThl aOCLIMCCHI U Op/IUHA-
pOTax. ThIL.
17 | Koapduimen- | BueaymutopHas, | [lepexos K KaHOHUUECKOMY 10
TObI ypaBHeHus! | pelleHue 33/lad | ypaBHEHHIO U KAHOHUYeCKOU
KpPUBOU IIpU cucTeMe KOOpJUHaT.
CBUrax.

4.4, METOJII/I‘IECKI/IE YKa3aHHA 110 OPrdHU3AIUMA CaMOCTOSATe/IbHOM paﬁoThI CTYAEHTOB

B pasgene 4.3.2 cTyseHTaM [jisi CAMOCTOSITEJTBHOTO YTJTyOJIeHHOTO W3yueHUs AUCLUTUTAHBI (T1apa-
JIeIbHO C JIeKUWSMU) TIpeAJiaratoTcs 3ajauv 10 W3ydyaeMbIM pasfiesiaM M TpaduK WX H3yUeHHsl.
[Ipenmnonaraercsi, 4YTO CTYJEHT CaMOCTOSITEIbHO U3YUUT JOTIO/IHUTE/IbHBIe naparpadbl Mo MpoiAeHHON
TeMe, Mpe/iCTaB/IeHHbIe B IUTEpPaType U3 M. 5, a 3aTeM PeLUWT TpeJJ/io’KeHHble reoMeTpUUecKre 3a/a-
yn. OlleHKa CaMOCTOSITe/TbHOM Pab0ThI CTY/IEHTOB TIPOBOAMTCS B BH/Ie KOHTPOJIbHBIX OMPOCOB Ha
TPaKTUYECKUX 3aHATUSIX.

4.5. IlpumepHas TeMaTHKa KypCOBBIX padoT

YueOHBIM I/TaHOM He TIPelyCMOTPEHO HalMCcaHHe KyPCOBBIX paboT.
V. YueGHo-MeTOAMYeCcKOe U HH(popMaILIOHHOe 00ecnieyeHHe AUCIUII/IUHBI:
a) CIHMCOK JINTepaTypbl

OCHOBHasl IUTeparypa

1. Beknemwuies, /I. B. Kypc aHanuTrueckoi reoMeTpyud M IMHEMHOU anreOpbl [3eKTpOHHBIN pe-
cypc] / . B. beknemuiiieB. - Mockga : Jlanb", 2015. - Pexxum goctyna: ObC "U3gaTenbctBo "JlaHb". -
Heorpanunu. noctyn. - ISBN 978-5-8114-1844-2

2. Anekcanppos, I1. C. Kypc aHaMTUUeCKOW reOMeTPUH U JTMHeHHOW anredpsl: yuebnuk / I1. C.

AnekcanzipoB. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum gocryna: ObC "U3garensctBo "Jlanw". - He-

orpanuu. goctymn. - ISBN 978-5-8114-0908-2

3. Ly6epoumnep, O. H. 3asaun u yripakHeHUs 110 aHaiuTHUecko reometrpun / O. H. IlyGep-
ounnep. - Mocksa : Jlaab, 2009. - 336 c. - Pexxum goctyna: ObC "U3parensctBo "JlaHp". - Heorpa-
Huy. focryr. - ISBN 978-5-8114-0475-9


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.

4. COOpHUK 3aJau 10 aHATUTUYEeCKOW TeOMeTPUH 1 JIMHeHHO# anrebpe [Dy1eKTpoHHBIN  pecypc]:
yueb. rocobue / JI. A. BeknemuinieBa [u ap.]. - Mocksa : Jlanb, 2008. - 496 c. : u. - Pexxum foctyma:
9BbC "N3parenbctBo "JlaHb". - Heorpanuu. goctyr. - Bubmuorp.: c. 495. - ISBN 978-5-8114-0861-0

JIOTIONTHUTe bHAsH InTepaTypa

1. IlacdapeBuu, W. P. JIuneiiHas anrebpa u reomerpusi [DnekTponHsii pecypc] / U. P. Iladape-
Buy, A. O. Pemu3oB. - Mockea : DUUI3SMATJINT, 2009. - 512 c. - Pexxum gocrtymna: I6C "Aubykc". -
Heorpanunu. gocryn. - ISBN 978-5-9221-1139-3

2. ®agpees, . K. 3agauu 110 BeICIIeH anredpe [DeKTpoHHBIM pecypc] : yueb. mocooue / [I. K.
®angees, aBt. . C. ComuHckui. - Mocksa : Jlanb, 2008. - 288 c. - Pexxum pocrtyna: ObC "U3-
narenibCcTBO "JlaHp". - Heorpanuu. pocryrm. - ISBN 978-5-8114-0427-8
0) mepuo/uuecKue U3AaAHUA

- HeT .
B) CITMCOK aBTOPCKHUX METOJUUECKUX Pa3paboToK
- HeT
r) 0a3sbl JaHHBIX, HH(GOPMALIIOHHO-CIIPABOYHbIE H IOUCKOBbIE CHCTEMbI
http://library.isu.ru/ - Hayunasi 6ubsivoreka UT'Y;
OO6pa3oBaresibHble peCypchl, JOCTYIMHbIE 0 JIOTWHY W TapoJo, MpefocTaB/seMbiM HaydHoit
oubmorekout UT'Y:
https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3bC «M3aaTenbCcTBO «JlaHb;
http://rucont.ru - 3BC «PyKOHT» - Me)KoTpac/eBast HayuHass OMbMoTeKka, cozepikarriasi orud-
pOBaHHbIe KHUTH, NTepUOiUUeCcKre U3/JaHus U OTZe/IbHble CTaTbU M0 BCEM OTpac/isM 3HaHUH, a

TaKXKe ay/Ino-, BUZIe0-, MyJIbTUMe/Ia COPT U MHOTOE JIPYTOE;
http://ibooks.ru/ - DBC «ANOYKC»- UHTEPHET peCcypChl B CBOOOZHOM JIOCTYTIE.

V1. Marepua/ibHO-TeXHUUECKoe ofecreueHrue AUCHHUILTMHBI

[171 IpOBeZieHysT 3aHSATHH JIEKLIAOHHOTO TUTIA B KAUeCTBe JIeMOHCTPAIJHOHHOTO 000py10BaHMS
UCTIONb3yeTcsl MejioBass JocKa. HarysigHocTh obOecrieurBaeTcsi TMyTeM HW300pPaykeHUsS] CXeM,
auarpaMm U ¢opmyJ C oMoIlbio Mena. Vcrosib3oBaHue r7100a1bHOM KOMITBIOT@PHOM CeTH M03B0-
nsieT 00ecreunTh AOCTYITHOCTh VIHTEpPHeT-peCcypcoB W peau30BaTh CAMOCTOSITE/IbLHYHO paboTy
CTyJeHTOB. Ha neKuusx MOryT WCIO/b30BaThbCs MyJbTUMEAUMHbIE CPe/CTBa: MPOEKTOp, mepe-
HOCHOM 3KpaH, HOyTOyK. Ha (aky/nbTreTe MMeeTCs KOMIbIOTEPU3UPOBaHHAsT ayIUTOPHS, TIPe[Ha-
3HaUeHHas /IJI1 CAMOCTOSITe/TbHOM PabOThI, C HEOTPAHUUYEHHBIM [JOCTYTIOM B VIHTEpHeT.

Marepuasbl: yueOHO-METOAUUECKHEe TT0COOMs], KOHTPOJIbHBIE 3aflaHUsI [/Is ayJUTOPHOH U
CAMOCTOSITE/IbHOM PabOTHI CTY/I€HTOB.
VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH:

3a/jauM U3/I0XKeHUs U U3YUYeHUs AUCLIMIUIMHBI Peau3yoTcsl B caefyrommx (hopmax JesiTesib-


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%A8%D0%B0%D1%84%D0%B0%D1%80%D0%B5%D0%B2%D0%B8%D1%87%2C%20%D0%98.%20%D0%A0.

HOCTHU:
JIeKIUU, HalleJieHHbIe Ha TIoTyyeHre HeoOXoAuMoi nHbopMaLiY, U ee UCTI0Ib30BaHKe TPy
pellleHnH MIPaKTUYeCKUX 3ajady;
NpaKTAYeCKUe 3aHSTHsI, HallpaB/eHHble Ha aKTUBU3ALIUIO MO3HABATe/bHOW JesiTebHOCTU
CTYZIeHTOB U TIpUOOpeTeHNsI UMW HaBBIKOB PellleHUsI TPAKTUUeCKUX U MpoOIeMHBIX 3a/1ay;
KOHCYJ/IbTAL[U —e)KeHele/IbHO [/ BCeX JKeJIarolluX CTY/eHTOB;
caMoCTosITe/IbHasi BHeayIUTOpHasi paboTa HarpaB/jieHa Ha NpuobpeTeHre HaBBIKOB CaMo-
CTOATe/ILHOIO pellleHus 3aay 110 AUCLUIIINHE;
TeKyLIU KOHTPOJIb 3a JeSTeJbHOCTbIO CTYJEHTOB OCYLeCTB/SIETCS Ha JIEKL[MOHHBIX U
IPaKTUYECKUX 3aHATUAX B XOJle CAMOCTOATE/IbHOIO pellieHus 3aay, B TOM YHCJ/ie Y [JOCKH.
VIII. OneHouHble MaTepHasbl AJiA TEKyLero KOHTPOJ/Is1 U NPOMe)XXyTOYHO! aTTecTaliu

(DOH,E[ OLIEHOYHBIX CpeACTB IpeACTaB/IeH B IPUIOXKEHWH.

8.1 OrjeHOUHBIe CpPe/CTBA AJIsi BXOJHOTO KOHTPOJIS: He TPeOyroTCsl.
8.2 OnjeHOUHBIe Cpe/iCTBa TeKylLllero KOHTPOJIS.

1 | Ipoexuus Toukn P(1;5;2) Ha nmnockocts 2x- y - z+11 =0 umeer xoopauna-

ThbI

1)P'(- ,6;3)
2) P(1;4;2)
3) P(2;51)

Ipoexuus Touku P(1;3;-4) na nnockocts 3x+y - 2z =0 umeer KoopauHaThI

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

Tpoexuws Toukn P(5;2;- 1) na mnockocts 2X - ¥ +3z + 23 =0 umeer koop-
JIMHAThI

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

Ipoekius Toukn P(4;1;6) na nnockocts X - y - 4z +3 =0 umeer kooppuHa-
ThI

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

Ipoekius Touku P(- 2;- 6;1) ma nnockocts 2X + y - 2z +3 =0 umeet xoop-
JIHATHI

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

Paccrosuue ot Touku P(2;- 1,3) no npamoit

1) 114
2) 124
3) 144

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

1) 14
2) 16
3) 18

x+7 y z-2

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

1) 94
2) 114
3) 134




9 x+1 +1 z+2
Paccrosiaue ot touku P(0;2;1) g0 npsamoit SP A paBHO 1) 40
-2 2) 42
3) 44
10 X+6 _y+1 z-1
Paccrosiue ot touku P(0;3;- 1) no npamoii SR paBHO 1) 1644
32 2) 1664
3) 1684
11 +7 -2
Paccrosiaue ot Touku P(- 5;2;3) mo npamoit =Y =2 paBHO b 11
3 2) 12
3) 14
12 x-3 z-1
Paccrosinue ot Touku P(2;2;- 2) no npsamoii =Y = paBHO ) 25
11 -2 2) 35
3) 45
13 x+2 +1 z-1
Paccrosiume ot Touku P(0;3;1) no npsmoit =Y7 = PaBHO 14 19
> 32 2) 4 21
3)4 23
14 x+1 +1 z+1 1
Paccrosinue ot Toukn P(7;-2;3) no npsamoii =Y = paBHO ) 221
1 2) 241
3) 261
15 +7 -2
Paccrosuue ot Toukn P(4;- 1,3) mo npamoit X=X =2 paBHO 1) 68
3 5 2) 78
3) 88
16 | I1noiwaak Tpeyro/ibHUKA, TIOCTPOEHHOTO Ha ABYX BEKTOPaX, COCTABJSIET OT 1) 1/6
MOZyJIs UX BEKTOPHOT'O TIPOU3BeIeHHs [OJI0 2)1/3
3)1/2
17 | Ons 3x3 matpuiisl A otHoiieHue det(A)/det(—A) paBHO 1) +1
2)-1
3)2
18 | KBagpartHasi cricTeMa OJJHOPOAHBIX ypPaBHEHUM UMeeT HeTpUBHUasbHOe peliedne, | 1) >0
eCJ/Iv leTePMUHAHT MaTpULIbl K03 HLeHTOB 2)=0
3) <0
19 | O6beM MPU3MBI, MOCTPOEHHOW Ha TPEX BEKTOPAX, COCTAB/ISET OT UX CMEIIIaH- 1) 1/6
HOTO TIPOM3Be/[eHUs [10JI0 2)1/3
3)1/2
20 | U3 cBoiicTB: (a) KOMMYTaTUBHOCTS, (b) acCOLMAaTUBHOCTS, (C) AMCTPUOYTUB- 1) (a)
HOCTb TIPY YMHO>K€HUU Ha CKaJsip, OTepal[isi CJI0’KeHUsI BeKTOPOB y/I0B/IETBO- 2) (a), (b)
pser 3) (a), (b), (©)
21 | KonmuecTBO MHBapUaHTOB KPHMBOU BTOPOTO MOPsA/iKa PABHO N1
2)2
3)3
22 | Cka/isipHOe TIpOM3Be/leHre IBYX BEKTOPOB OPTOrOHA/ILHOTO periepa paBHO 1)0; 2)+1;3) -1
23 | KonnuecTBO HE3aBUCHMMBIX IaPAMETPOB B TTapaMeTPUUYECKOM YPaBHEHUM TJIOC- 1)1;2)2;3)3

KOCTH DABHO

24 | BeKTOpHOe NMpoU3BeJieHue IBYX KOJJIMHEAapPHbIX BEKTOPOB PABHO 1) Hy/b-BeKTOPY
2) opty
3) eIVHUYHOMY BeK-
TOpY

25 | JeTepMUHAHT OPTOrOHAMLHON MAaTPULIBI MOXKET TIPUHKAMATh 3HaUeHUsI 1) +1

2) -1




| 3)+1

bannbl HAUMCIAIOTCS B COOTBETCTBUM CO C/IEAYIOLIUMU YCIOBUSMU:

1) ecs He OTMeUeHO HU OJJHOTO OTBeTa, TO OasiyIbl 3a JAHHBIN BOMIPOC He HAUMCISIOTCS;
2) ecmy oTMeueHO OoJiee OIHOTO OTBeTa, TO Oasyibl 3a JaHHBIN BOTMIPOC He HAUKCIISIOTCS;
3) ec/i OTMeUEH HEBEPHBINM OTBET, TO Oasi/ibl 3a JaHHBIN BOMIPOC He HAUUC/ISIOTCS.

Ecnu oTMeueH 0/jUH OTBET 1 OH NPaBU/IbHBIM, 3a JJaHHbII BOTIPOC HAYNC/ISETCST OAUH Oaru.
ITpunoxxenue. CriMCOK OTBETOB K BOIIPOCAM.

1 /2|3 |4 |56 |7 |89 |10[11 12|13 |14|15|16(17 18|19 |20

DI DIDIHI[H[D 1) [2)[2)[3)[2)[3)[2)]|2)]1)]3)

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




8.3 OueHouHbIe Cpe/iCTBA /1JIs1 IPOMEXXYTOUHOM aTTeCTal[uu.
Marepuasnsl /il NPOBeAeHHs TeKyI[ero U NPpoOMeXyTOYHOr0 KOHTPOJISl 3HAHUU CTY/IeHTOB:

Ne Bup xoHTpO/IS KonTtponupyemsie TeMbl (pa3zesibl) Komrereniuy,
m\n KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
1 N3menenue fekapToBbIX KoopAauHaT Touku nipu | OITK-1
CABUrax ¥ MOBOPOTaX.
2 Onepaumu ¢ maTpuljamu 2x2 u 3x3. Beruuciie- OIIK-1
HYe JleTepMUHAaHTOB.
3 HaxoxxeHue 06paTHOH MaTpUIBI /1S He- OIIK-1
BBIPOKJEHHBIX MaTpuL] 2x2 1 3x3.
4 IMpumenenue popmyn Kpamepa B ciyuae ogHo- | OINK-1
3HayHOM pa3pelrvMOCTH.
5 HaxosxeHue KOMIIOHeHT BeKTOpa B 33[jlaHHOM OIIK-1
Oasuce.
6 [TprMeHeHMe BEKTOPHOTO U CMEIIaHHOT O OIlIK-1

TIPOU3Be/IeHNs] TIPU BBIYMC/IEHNH TI/TOLIA/[eH WK
006bemMoB duryp.

7 BrruncsieHre KOopiMHAT NPOEKLWU 3a/laHHOMN OIIK-1
TOYKH Ha JIaHHYIO TIPSIMYI0 U TOUKH, CUMMeT-
PUYHON OTHOCUTEIBHO TIPSIMOM.

8 KontpornbHast pa- BrruncneHre KoopyHaT NPOEKLIMY 33JaHHOU OIIK-1
6oTa; TOYKM Ha JIaHHYO IJIOCKOCTb U TOYKH, CUMMeT-
PUUHOM OTHOCUTETBHOIIZIOCKOCTH.

IIpoBepka pelieHui =
pOBEpKap CB$13b BEKTOPHOI'O ypaBHeHUs NIPSIMOM B Na- OIIK-1

3aja4 pameTpruecKoit hopme K KAHOHUYECKUMH, BbI-
UHC/IEHHe PACCTOSTHUS MEXKY CKPEIUBAIOLIH-
MUCSI TIPSIMBIM.

10 ITocTpoenue ypaBHeHus B3auMHOro nepnesau- | OIIK-1
KyJIsIpa /15 IBYX CKPelUBAILIUXCS MIPSAMBIX.

11 [TocTpoenue ypaBHeHus epneHAuKy./sipa, ony- | OITK-1
LIIeHHOT'0 U3 IaHHOW TOUYKHY Ha [JaHHYIO MIPSAMYIO.

12 ITocTpoeHne KpUBBIX BTOPOI'O MOPsIZKa I10 3a- OIIK-1
JaHHBIM (OKabHBIM TOYKaM, SKCLIEHTPUCHCTe-
Ty WU JUPEKTPHCe.

13 KacaresibHbIe K KpUBBIM BTOPOI'O I10PsiiKa U OIIK-1
cBOMCTBa (DOKA/TBHBIX TOYEK.

14 Wcnonb3oBanue UHBapuaHToB Ajist puBeZenus: | OITK-1
YpaBHEHWS] KpUBOM MPOCTeUIIIeMY BHY.

15 INepexof K KaHOHHYeCKOMY ypaBHeHuto KpuBoi | OIMK-1
BTOPOTO MOPsA/iKa ¥ MOCTPOeHWe KaHOHUYEeCKOH
cucTeMe KOOp/MHar.

1. JK3aMeH Bce paspgenst

JleMOHCTPaLMOHHBII BapHAHT KOHTPO/IbHOM PadoThl

1). P(52); 2x- y- z+11=0. 2). X;'Z :y'21 zzil

.4). 9x% - 6xy + y* - J10x- 310y =0.

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

3)x+4_y-4_z+1.x+1_y—2_i
T2 -1 -2 4 -3 -5

X _y+7 z-2
5). — = = ; P(25-1,3).
)3T ( )




YcnoBus 3amanni: 1) HAWTU pacCTOsIHKE OT TOYKM [0 TUVIOCKOCTA M KOOPJMHATHI POEKLIUM TOUKU Ha
IJIOCKOCTb; 2) HAUTU KAHOHUUYeCKHe ypaBHEHUs MPOeKLUU NPSIMOW Ha IVIOCKOCTb; 3) HAaUTU pPacCTosi-
HHe MeX[y CKpelMBaroIIMMUCS MPSIMbIMA U YpPaBHEHUs] B3aMMHOIO TepreHJuKyJ/sipa; 4) MprUBeCcTU
ypaBHeHHe KPMBOM BTOPOrO MOpPsiIKa K KAHOHUYECKOMY BHJY U MOCTPOUTH KaHOHWYECKYH) CUCTEMY
KOOD/ZIMHAT; 5) HAUTH pacCTOsIHUE OT TOUKH /10 MPSIMOM M KOOPAMHATHI POEKLIMY TOYKH Ha NPSIMYIO.

IIpumep BonpocCoB A5 cobece 0OBaHUS

OOBSICHUTb TeOMEeTPUUeCKU CMBICT JleTepMUHAHTa MaTPHULIbI HEBBIPOXK/I€HHOTO JTMHEeHHOro rpeobpa-
30BaHus KOOpZMHAT.

[TepeuncIUTL OCHOBHBIE CBOMCTBA eTEPMUHAHTOB Ha MpUMepe MaTpUL] pasMepoM 2x2 U 3x3.
Onucatb MeTO/| pellieHUs] CUCTeM JIMHeMHbIX ypaBHeHH Ha ocHOBe opmys Kpamepa.

[TosscHUTB CyIIHOCTH MeTo/la UCK/TtoueHUs ['aycca /11 pellieH!s] CUCTEMBbI JIMHEHMHBIX YPaBHEHUM.
OOBSICHUTD CBSI3b MeXK/Ty OIHO3HAUHOW Pa3pelIMMOCTBIO KBa/IPATHON CUCTEMbI TMHEMHBIX YPaBHEHUH
Y XapaKTepOoM JIMHEHHOTO 1peo0pa30BaHusi KOOP/IMHAT, 33/JaHHOT0 COOTBETCTBYIOIIel MaTpULIeH.
[TepeuncnUTh CBOKCTBA MaTpUL] IOBOPOTA B IBYX M TPeX U3MepPeHUsIX.

[TpounmrocTpupoBaTh KOMMYTAaTUBHOCTE TOBOPOTOB B [JBYX U3MEPEHHSX U HEKOMMYTaTUBHOCTb B
TPex U3MepeHHsIX.

OOBSICHUTH TEOMETPHUUECKHIA CMBIC/T BEKTOPHOTO 1 CMEIIaHHOTO TTPOM3Be/IeHHSI.

Ykasarb criocobbl 3alaHus TIOCKOCTH B IIPOCTPAHCTBE U OOBSICHUTH CBS3b MEXKY HUMU.

[TpenoXXKUTh He MeHee /IByX Pa3/IMYHbIX CIIOCOD0B HaXOXKEeHHUs] KOOPAWHAT MPOEKLWH 3a/laHHOM TOu-
KU Ha 3a/JaHHY0 TJIOCKOCTb.

[NepeuncuTh Cr10cOOBI 3a7l@aHUS TIPSIMOY B TIPOCTPAHCTBE U TMOSICHUTD CBSI3b MEX/y HUMHU.
[lpeAnoxxuTh He MeHee [BYX pa3/IMUHBIX CIIOCOOOB HaxOXK[EeHUs YpaBHEHUN OPTOrOHaIbHOU
NpOeKLMY NPSIMOM, NepeceKarolllell 3alaHHY0 [JIOCKOCTh IO/, YIJIOM, OT/IMYHBIM OT MPSIMOTO.

YKasaTb OCHOBHble CBOMCTBA (DOKA/IbHBIX TOUYEK U JUPEKTPUC HEeBBIPOXKJEHHOM KPHMBOW BTOPOrO IO-
pszKa.

Onucath NpuUMeHeHWe WHBAapUaHTOB KPUBOW BTOPOro MOpSZKa [/ I0JyuyeHUs] KaHOHWMYeCKOro
ypaBHEHUsT KPUBOU.

[1ns KpUBOW BTOPOTrO MOPSiAKA MOSICHUTL COZEepKaHue MOHATHUS KaHOHUUeCKOM CHCTeMbl KOODAWHAT U
METOZMKY ee [TOCTPOeHHUs.



IIpumMepHbIii epeyeHb BONPOCOB U 3alaHNi K K3aMeHy

1. CBoiicTBa U BbIUMC/IEHHUE [eTEPMHUHAHTOB 3X3 pa3/IMuHbIMHA METO/|aMHU.

2. Onepanuy C/10’KeHUst U YMHOXKeHUs] MaTpPULI.

3. PemteHrie KBa/paTHbIX CUCTEM JIMHENHBIX YPaBHEHUM C BYMS U TPeMs HEU3BECTHBIMHU.

4. MeTozb! HaX0KAeHUs 00paTHOM MaTPHLIbI /11 HECHHTY/ISIPHBIX MaTpuL] 2x2 1 3x3.

5. [IpumeHeHue JleTepMUHAHTOB [PY BBIYMC/IEHUU BEKTOPHOI'O Y CMeLLIaHHOT'O TTPOU3Be/|eHNSs.

6. Vicrionb30BaHre BEKTOPHOTO M CMEIIaHHOTO TTPOM3BeIeHUsI /1l HaXOKJeHHs TUIoiiazield 1 00beMoB
HEKOTOPbIX TeOMeTPpUYeCcKuX (uryp.

7. ®opmyna [ BBIYUC/IEHUS JBOMHOIO BEeKTOPHOI'O IIPOM3Be/leHUsl M TOXAeCTBO Jlarpawka Jjis ye-
ThIpeX BeKTOPOB.

8. BrplumcsieHue pacCTOSIHMSL OT TOYKM [0 IUIOCKOCTA B IPOCTPAHCTBe, HAaXOXK[eHWe KOOpAUHAaT
MPOEKLIMY ¥ CUMMETPUYHON TOUKH.

9. HaxoxzeHust ypaBHeHMM OPTOrOHA/IbHOW IMPOEKLMM NPSIMOM, KOTOpas rnepeceKaeT 3a/laHHYI0 IUI0C-
KOCTb 107}, YIJIOM, OTJIMYHBIM OT IIPSIMOTO.

10. BeruncieHre pacCTOSIHUASL MKy CKpeLBarOIMMUCS NPSIMbIMU Y ITIOCTPOEHVE yPaBHEHUM B3auM-
HOT0 TeprieHAUKYJIspa.

11. YpaBHeHus Iy4dka IJIOCKOCTeN U UX NIPYMeHeHHe MPY pelleHUH reOMeTPUUeCKUX 3azau.

12. BblurcieHre pacCTOSIHMSL OT TOUKU 10 MPSIMOM B MPOCTPAHCTBe, NTOCTPOEHHeE TeprieHuKyIspa K
NIPSIMOM Yepe3 3a/JaHHYI0 TOUKY.

13. CpoticTBa (oKanbHbIX TOUEK U JUPEKTPUC HEBBIPOKJEHHON KPUBOW BTOPOI'O MOPSi/Ka.

14. TlprMeHeHne MHBapUAHTOB KPUBOW BTOPOTO INOPsJKA /IS TOy4YeHUs] KAHOHUUeCKOr0 YpaBHEHUs

KPUBOU.
15. IlocTpoeHne KaHOHMYECKOM CHCTeMbl KOOPZAMHAT /11 KPUBOM BTOPOrO IOpsJKa C OJHOBPEMeH-
HBIM T[PUBEJIeHeM ypaBHeHUS1 KpUBOU K KAHOHUYECKOMY BUAY.

Pa3paboTunku:
AN JIoLIeHT Kadeipbl TeOpeTUueCKou PU3NKU A.3D. PacrervH

ITporpamma coctapyieHa B cooTBeTcTBUM € TpeboBaHusMu ®T'OC BO o HarpaB/eHHIO MO/ITOTOB -
ku 03.03.02 dusuka.

IIporpamma paccMOTpeHa Ha 3ace/jlaHuy Kadenpel Teopetryeckoi (usnku «30» aBrycra 2021 r.

/

—~ /

ITporokos Ne 1 W.o. 3aB. kKadezapoii L C.B. JloBLoB
S

Hacrosmass mnporpaMMa He MOXKeT OBITH BOCHpPOHM3BeleHA HHM B Kakod ¢opme 0e3

NMpeJABapUTE/ILHOr0 MMCHMEHHOT0 pa3pelneHus KadeApbi-pa3padoTynKa NporpamMmai.
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