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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.

e 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:

[Mporjecc u3yueHusi AUCLIMIIMHBI HarpaB/ieH Ha (hOpMUpOBaHUe CJieIyIOLIMX KOMITeTeHLIUA:

OIIK-1: criocobeH mpuMeHSTh 0Oa30Bble 3HAaHUS B 00/1acTU (U3UKO-MaTeMaTHUECKUX U (WJTH)
eCTeCTBEeHHBIX HayK B cdepe CBoel nmpodecCHOHaTbHOU /leTe/TbHOCTH.

IlepeueHb MJIAHUPYEMbIX Pe3y/ILTAaTOB 00yUeHHs M0 JUCLUILIHHE , COOTHECeHHBIX ¢ HHANKATO-

paMH JOCTH)KeHUs] KOMIIeTeHI[Hi

KomnereHuus OIIK-1

VHaMKaTOpBI Komre- | IITK o 1.1
3HaeT OCHOBOIIOJ/IArarole TIPUHLIUIIBI, TIOHSTHUS  aHAJIUTHYeCKOU

TeHLIUU
reoMeTpHH.

Pe3y/bTaThl 00yUYeHUs] | 3HAem: OCHOBHbIE TIOHSTHMS U XapaKTepHbIe 3a[aui aHaIMTUYECKON reoMer-
puM, CTaHZApTHble MeTO/bl MCC/eloBaHUsl 0a30BbIX THUIIOB reOMeTpHUYecKUX
3ajau.

Ymeem: vcrionb30BaTh BEKTOPHOE WM MaTPUUHOE UCUHC/IEHUe [isi (OpMYJ/IH-
POBKH U pellleHHs] TUTIOBbIX TeOMeTPHUYeCKUX 3a/jau B paMKaX KOOpPAHUHATHOIO
MeTo/a.

Bnadeem: maTeMaTHUeCKUM aririapaTtoM, MPUMEHSIEMbIM [IJisl PEIeHuUs] TaKUX
BOIPOCOB reOMeTPUUYECKOTO COZePKaHUsl, KOTOpble BO3HUKAIOT KaK ITPOMEXXY -
TOYHBIE JTallbl B MPOL[ECCe UCCIeA0BaHUsI KOHKPETHBIX (U3NUYeCKUX Mofesei
Y 3a/lay.

IV. CopepxaHue ¥ CTPYKTypa AUCL{UIIIMHbI

OObem AUCIUITIMHBI COCTABJISET 5 3aueTHBIX ezieHuI], 180 yaco, B ToM uucie 67 yacOB KOHTAKT-
HOU paboThI.

3aHATHSI TIPOBOASATCS TOMBKO B OUYHOW (hopMe OOy4eHUs C TMPUMEHEHWeM JUCTaHIIMOHHOTO
KOHTpOJII caMocCTosATeNbHOM paboTel cTyaeHTOB uYepe3 JOUMOC dakyabTeTa. DJ/IEKTPOHHOM U
JUCTaHIIMOHHOH (hopM 00yueHUs He TIpeslyCMaTpPUBAETCS.

Ha npaktrueckyro nogroToBKy OTBOAUTCS 34 ayJUTOPHBIX YaCoB.

dopMa NMpOMe>XyTOUHOM aTTeCTaljuu: SK3aMeH.



4.1. Conep)KaHne AUCHUIIIMHBbI, CTPYKTYPHPOBAHHOE 110 TéMdM, C YKd3dHHEM BH/I0B y‘-I86HbIX

3aHATHI U O0TBE/I€EHHOI'0 HAa HUX KO/INYeCTBA dKdaJleMHYeCKHX YadCOB

Ne |Pasge| C| Bc 4] Bupel yuebHOI paboThI, @dopMEI TeKy-
/n b e | e- | HMX | BK/IIOUas CAMOCTOATEbHYIO pab0Ty 00yyYarouxcs , IpakTUye- | [11er0 KOHTPOJIS
JUC- | M | TO | Ipak- CKYIO TIOJJTOTOBKY ¥ TPYJ0eMKOCTb yCIIeBaeMOCTY;
WM | e | Ya | Thue- (B yacax) dopma
WHBI/ | C | CO | cKad MIPOME’KyTOU-
KonrakTHas paboTta nipernioziaBaress ¢ obyuatorru- | CamocTos- .
TeMbI | T B | TOATO HOM aTTecTa-
MUCS Te/bHas
p TOBKa aGota 170
0by- Jlekuuu Cemunapckue | KoHcynbpranyu P (no cemecm-
YaroI] /TIpaKTHYecKre pam)
nxcst /naboparopHble
3aHSTHS
1 1-16 180 |34 16 34 1 87 [IpakTnye-
CKoe  3ajia-
HHe; 3K3aMe-
HallMOHHEIEe
3a/lauu
Wroro: 180 |34 16 34 1 87

4.2 TInaH BHeayJUTOPHOH CAaMOCTOSITe/TbHON Pad0ThI 00yUaIOI[UXCS 10 JUCI{UIL/THHE

Cemectp Ha3sBanwue CamocrosiTesnbHasi pabota obyuatoruxcsi | OrjeHouHOe | YueOHO-
TB MeTouue-
pas/iera, Bupg  camo-|Cpoku  BeI-| Tpyzio- CPEACTBO ETOA 5 €
TEMEL CTOSITE/ILHOM | TIO/THEHUST eMKCThb cKoe obecre-
YeHU MO-
paboTbl (uac.) EHHE CaMO
CTOSITETbHOU
paboThI
1 Tema 1-16 | 3ananue B [Tocne npou- 87 HdemoHcTpa- |McTounnku w3
BUJe 3aflauk JEeHHBIX TeM OHA rOTOBBIX OCHOBHOM " Ji0-
pelieHui TOJIHATE/TILHOM

JIUTEpaTypbl MO
TeMe MpaKTHue-
CKUX 3aHATHI;
OO6pa3oBaresnb-
pecypchl,
JIO-CTYITIHBIE 10

HbIE

JIOTUHY U Tapo-
JI0, TIpe/I0CTaB-
snsiembliM  Hayu-
HOW OubsmoTe-
Koit UI'Y.

4.3. CopepxaHue yueOHOro MaTepuasia

Copepxanue pasje/ioB ¥ TeM JUCHUILINHbBI
Pazgen 1 MATPULIBI 1 AETEPMWHAHTEBI 2x2 U 3x3

Tema 1. KoopyHaTHbIN MeTOZ (POPMYJTMPOBKU U UCC/Ie0OBaHUS TeOMeTPUUYECKHX BOIPOCOB, €ro




pOJIb B paMKaxX COBPeMEeHHOW MaTreMaThKu. OCHOBHbIe CUCTeMbl KOOP/JMHAT, UCTIO/Ib3yeMble Ha TpakK-
THKe: TIPSMOYTOJ/IbHasi JileKapToBa, KOCOYTro/ibHasl [leKapToBa, LWIMHApUUecKasi u cepuueckas. Ilpe-
oOpa3oBaHUst KOOPAWHAT U CBOWCTBA CUMMETPHH.

Tema 2. Marpuiibl 2x2 1 3X3 M UX CBSI3b C JIMHEMHBIMH IMPeoOpa30BaHUSIMHM KOOPAWHAT. [eTepMu-
HaHTBI MaTpuI] TipeoOpa30BaHUS B /IBYX W TpPeX HW3MEpPEHUsX, IpaBWIa BbIUMC/IEHUS, OCHOBHBIE
CBOMCTBA U reoMeTpryecKui cmbIc/a. CrieZ; MaTpuLibl U ero CBOMCTBA.

Tema 3. I1paBrio yMHOXeHUSI MaTpUL| U ero reoMeTprueckass MOTUBMPOBKa. Teopema o feTepMu-
HaHTe TIpou3BeJeHUs MaTpull. [IpeacraBieHre 06 oOpaTHOM MaTpuile KaK MaTpuile 0OpaTHOTO Ipe-
obpa3oBaHusl. BbIpOXKieHHbIE MaTpPHI[bl, KPUTEPUI CyII[eCTBOBaHHS 00paTHOM MaTpuiibl. HaxoxmeHne
00OpaTHOM MaTpHIIbI B C/Tyyae MaTpui] 2X2 u 3x3.

Tema 4. KBagipaTHble cUCTeMbI JIMHEWMHbIX YPaBHEHUM C IByMs U TpeMs HeM3BeCTHbIMU, KpUTePUi
OJJHO3HAUHOU pa3pelmiiMocTu U ¢opmynbl Kpamepa. [IpesacraBnenuve o merose ["aycca. ['eomeTtpuue-
CKO€ WCTOJIKOBaHHE O/[HO3HAYHOUW Pa3peIMMOCTH, HECOBMECTHOW CUCTEMBbI U CHUCTeMbI C GecKoHeu-
HBIM UKCJIOM pellieHrni. OpTOoroHa/sibHble MaTPULbl U UX CBOMCTBA.

Pazgen 2 BEKTOPHI 1 OITEPALIMN HAZI HUMUA

Tema 5. BekTopbl Kak HaripaBjieHHble OTpe3ku. COBOKYMHOCTM BeKTOpOB. JIWHeliHasi He3aBU-
CUMOCTh Y JIMHEWHasl 3aBUCMMOCTb COBOKYITHOCTH BEKTODOB. ba3uCHbIe BEKTOPBI U pa3/ioKeHue 3a-
naHHOrO BekTopa. KoopawHatel BekTopa B Oasuce. JlefiCTBUSI C BeKTOpaMH B KOOPAMHATHOM TIpe[ -
CTaBJIEHUMU.

Tema 6. VI3MeHeHre KOOPAWHAT BEeKTOpA IIPU 3aMeHe 0a3uca U Havajia KoopauHart. IIpezcrasiie-
HUe eBKJIMOBbLIX [BIKEHUM C (PMKCHMPOBAHHBIM HauajOM OPTOTOHA/NbHBIMU MaTpuljamu. [IoBOpOT u
CZIBUT' TPSIMOYTO/IbHOM [1eKapTOBOM CUCTeMbl KOOpAWHAaT. Marpuija noBopota U ee cBorcTBa. He-
KOMMYTaTUBHOCTb TPEXMEPHBIX ITOBOPOTOB.

Tema 7. CxansipHOe MpOU3Be/ieHUe BEKTOPOB, ero JIMHEMHOCTb. BeKTopHOe Tipou3Be/ieHre U ero
cBoricTBa. KococMMeTpruyHOCTD. [IpesicTaBieHHe BEKTOPHOe MPOU3BeieHre B OPTOTOHAbLHOM 0a3u-
ce MpY MOMOLM CUMBOJIMYECKOro ornpegenuresns. @opmyJia A/ JBOMHOIO BEKTOPHOI'O ITPOU3Be/eHUs
“BAC-CAB”. CMelllaHHOe TIpoU3Be/ieHre 1 er0 reOMeTpUUYeCKUii CMbIC/.

Pasgen 3 TEOMETPUSA IMTPSMBIX U IIJIOCKOCTEN

Tema 8. CriocoObI 3a/jaHus1 TIPSMOM JTMHUM Ha TVIOCKOCTH: BEKTOPHOE ypaBHEHHe B IapameTpuye-
ckoli (hopMe, HOPMasIbHOEe BEKTOPHOE ypaBHEHHe, KaHOHMUECKOe ypaBHEHHe U 00lijee ypaBHeHHe B
JleKapTOBOM cucTemMe KoopguHat. Cijydyau mapasijie/ibHOCTH W TepreHAUKYISIPHOCTH ABYX MPSMBbIX,
yTo/1 MeXAy ABYMs MpSIMbIMU. PaccTosiHue OT 3a/jJaHHOM TOUKH /0 3a/|JaHHOM TIPSIMOM.

Tema 9. CriocoObI 3a/jaHus TVIOCKOCTH B TIPOCTPAHCTBE: BEKTOPDHOE ypaBHEHHe B IapameTpuye-
CKol popMe, HOpMaIbHOe BEKTOPHOE ypaBHeHHe U 001ijee ypaBHeHHe B [IeKaPTOBOM CUCTeMe KOOpAH -

HaT. Ilepexog oT opHoW (opmbl K aApyroii. IlnockocTb, Mpoxofsiiiasi yepe3 TPU [JaHHbIE TOUKM.



PaccrosiHue OT 3aZlaHHOM TOUKM /10 3a/laHHOM TJIOCKOCTU. YTO0J1 MEXY ABYMSI IJIOCKOCTSIMHU.

Tema 10. Hampapnswoomyy BeKTOp MNPsSIMOM, INapaMeTpUuecKoe ypaBHeHHWe MpsSMOM B IIPO-
cTpaHcTBe. OmnmcaHWe MpsSIMOMI B TePMHMHAX BEKTODHOIO Mpou3BefieHUs. KaHOHMYecKoe ypaBHEHUe
npsiMoii B mipocTpaHcTBe. [lepexos oT ozfHoro criocoba 3afaHus K apyromy. IlapaniensHble, Tiepece-
Karol1ecsl U CKpellyBarolecs NpsiMble.

Tema 11. BeluvcieHre pacCTOSIHUSL MeXXJY CKpelLMBaroLMMUCS NpsambIMU. [TocTpoeHre B3auM-
HOT0 MepreHAVKY/sipa 1 TaKUX NpsMbIX. OpToroHanbHasi MPOeKL|s MPsSIMOM Ha MJIOCKOCTh B Cyyae
VX TlepeceueHMs], pas3/iO’KeHHe HampaB/sIolero BeKTOpa Ha /iBe B3aUMHO IepleHJUKY/IsIpHble
KOMIIOHeHThI. [TapameTprueckoe ypaBHeHUe TiepIieH/[UKY/Ipa K MJI0CKOCTH.

Tema 12. Tly4yok miocKoCTeid, criocobbl ero omucanus. IIpsiMasi TUHUS Kak TiepeceueHue JIByX
IJIOCKOCTel. BblunciieHne paccTossHUS OT 3aJ,aHHOM TOUKW [0 3a/laHHOM MpsSIMOM B MPOCTPaHCTBeE.
YpaBHeHUe neprieH/IMKY/Is1pa, OMYILIeHHOI0 M3 33/laHHOM TOUYKM Ha 3a/JaHHYH0 MPSIMYIO.

Pasgen 4 KPMBBIE BTOPOI'O I[TOPAOKA

Tema 13. OO61ee ypaBHeHHe KPUBOW BTOPOTO TOPSIIKA Ha MJIOCKOCTH U CTaH/IapTHAs €ro 3aruch.
BhipoXk/ieHHbIe U HEBBIPOJK/JeHHblEe KPUBble BTOPOro MOpsifikKa. Tpy THMa KPUBBIX BTOPOIO MOPs/Ka:
3JTUNITUUECKUH, TTapabo/inuecKuii v rurnepOomueckuii. DTHIC, mapabosa ¥ rurnepbo/a Kak KOHHue-
CKHe CeueHwusl.

Tema 14. OcHOBHbIE TeOMeTPHUYECKHE CBOMCTBA 3/UTUIICA, MTapabosbl v rurepOosbl. PoKanbHbIe
TOUKH, SKCLIEHTPUCUTET U JUPEKTPUCHI [Ji1 STUX KPUBBIX. Y paBHEHHE HEBLIDOX/IEHHOW KPHUBOM BTO-
pOro MopsiJiKa B MOJISIPHOM CUCTeMe KOOpPAMHAT. Y paBHeHWe KacaTe/lbHOW K KpUBOH B 3a/laHHOMN TOUKe.

Tema 15. Vismenenne k03¢ ¢urieHToB B 00111eM ypaBHEHHMH KPHBOM BTOPOTO IMOPSsiIKA TIPH TIpe-
oOpa3oBaHUHU [[eKapTOBOW CHUCTeMbl KOOpPAWHAT. Tpy MHBapraHTa KPUBOW BTOPOTo Topsika. Vcromb-
30BaHMe MHBApUaHTOB /IJIsl TIPYUBe/leHUs] YpaBHEeHUs] KPUBOW BTOPOrO TOpsi/iKa K MPOCTeHIleMy BUAY.
VIHBapuaHThI KaK MaTpUYHbIe XapaKTepPUCTUKH.

Tema 16. YpaBHeHMe KpPMBOW BTOPOrO MOpsiiKa Kak KBajpaTuyHas ¢opMma [BYX MepeMeHHBIX.
[TpuBeseHVe ypaBHEHUs] KPMBOM BTOPOrO MOpPsiZKa K KAHOHWYECKOMY BUZY C ITOMOLbK OPTOrOHA/b-
HBIX Tpeobpa3oBaHuii. KaHoHMYecKasi cucTeMa KOOD/JMHAT, 1epexo/, K Hel MyTeM TOBOPOTa U I0-
CJ/le/lyIOLIero C/IBUra CUCTEMBI.

4.3.1 IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKNX 3aHATHH H JIa00pPaTOPHBIX padoT

Ne Ne pasgenau | HaumeHoBaHue cemuHapoB, npaktuue- | Tpy- OneHOuUHbIE dopmupyemble
n/m TeMbI JUC- CKMX 1 1TabOpaTopHBIX paboT JloeM- cpeZCcTBa KOMITETeHLIU
LUTUIAHBI KOCThb
(Mopyns) (ua-
Chbl)
1 2 3 4 5 6
1. | Pa3gen 1, Tema | OCHOBHBIE CCTEMBI KOOPAWHAT, JIU- 3amaHue Ha OIIK-1
1 HelHbIe TIpeoOpa30BaHuUs [[eKapTOBLIX 2 CceMUHape B
KOOpZIMHAT U CBONCTBA CHMMETPUH. BH/JIe 3a/jauU




2. | Pasgen 1, Tema | Matpuupsl 2x2 u 3x3, UX CBS3b C 3amaHue Ha OIIK-1
2 adGUHHBIMU NTPeobpa30BaHUSIMU KOOP- ceMHuHape B
JVHaT. /leTepMUHAHTBI. BU/JIe 3a/jaUU
3. | Pasgen 1, Tema | Onepanusi yMHOXKEHUSI MaTpUL] U ee 3amaHue Ha OIIK-1
3 cBoiictBa. CyljecTBOBaHHE 0OpaTHOU ceMUHape B
MaTpULBL. BH/JIe 3a/jaUuH
4. | Pa3gen 1, Tema | KBagpaTHble CUCTEMBI TUHEMHBIX 3afaHue Ha OIlK-1
4 ypaBHEeHUi1 C IByMs1 U TpeMsi HeU3BeCT- CceMUHape B
HbiMH, ¢opmybl Kpamepa. Ipescras- BHJIe 3a7,aun
JleHue o Metozie ["aycca.
5. | Pa3gen 2, Tema | Ba3ucHble BeKTOpHBI U pas/ioyKeHue 3a- 3asjaHue Ha OIIK-1
5 JAHHOTO BeKTOopa B Oa3uce. BekTopsl B ceMUHape B
KOOpZMHaTHOM ITpe/|CTaB/IeHUM. BH/JIe 33/lauM
6. | Pa3gen 2, Tema | [loBOpOT MpSIMOYTOJIBHOM leKapTOBOM 3ajaHue Ha OIIK-1
6 CUCTEeMBI KOOpJMHAT. Marpuija noBo- CceMUHape B
poTa U ee CBOWCTBaA. BHJIe 33/lauM
7. | Pazgen 2, Tema | CkansgpHoe nMpou3Be/ieHVe, BEKTOPHOE 3amaHue Ha OIIK-1
7 Mpou3BeJieHre, CMeLlaHHOe MPOU3Be- CceMUHape B
JleHUe 1 UX CBOMCTBa. BH/JIe 3a/jaUU
8. | Pa3pmen 3, Tema | Ilpsimast iMHUS Ha MJIOCKOCTH, CIIOCO- 3ajjaHue Ha OIIK-1
8 ObI 3a/1aHYs1. BBIUMC/IeHHEe PaCCTOSTHUS ceMUHape B
OT TOYKH /10 TIPSIMOM. BH/JIe 3a/jaUU
9. | Pazpen 3, Tema | ILnockocTk B TpeXmMepHOM IPO- 3asjaHue Ha OIIK-1
9 CTpPaHCTBe, CTIOCO0BI 3ajaHus1. Brrumc- ceMHUHape B
JIeHWe PacCTOSIHUS OT TOUKH Z0 TJI0C- BUJiE 33/lauM
KOCTH.
10. | Pasgen 3, Tema | IIpsimast B MpOCTPAHCTBE, CIIOCOOBI 3a- 3azaHue Ha OIlK-1
10 Janus. [lapanienbHble, IepeceKaroL- ceMUHape B
ecsl M CKpellMBarLIUecs npsiMble. BH/JIe 3a/jaUU
11. | Pa3pgen 3, Tema | PaccrossHue Mexxay CKpeLMBarOLLMMU- 3afiaHue Ha OIlK-1
11 Cs1 TIPSIMBIMU 1 B3aWMHBI TIepIIeH 1 - ceMUHape B
Kynap. OpToroHanbHas MpoeKLKs BUJIE 33/lauM
NIPSIMOM Ha MJI0CKOCTb.
12. | Paspen 3, Tema | IIpsimas MHUSA Kak niepeceueHue IBYX 3ajaHue Ha OIIK-1
12 TIJIOCKOCTeN U My4O0K TJIOCKOCTeH. ceMHHape B
PaccrosiHye OT TOUKM 10 IPSIMOK B BU/JIE 33/lauU
MIPOCTPAHCTBeE.
13. | Pazgen 4, Tema | O61ijee ypaBHeHNe KPUBOW BTOPOTO 3afaHue Ha OIlK-1
13 TOps/IKa Ha IJIOCKOCTU. BEIpOXKieHHbIe CceMUHape B
Y HEeBLIPOXKIeHHbIe KPUBbIE BTOPOTO BHJIe 33/lauM
nopsifika. Tpu THIa KPUBBIX BTOPOTO
NopsiZiKa.
14. | Pasgen 4, Tema | OcHOBHBIE CBOMCTBA 3JIIUTICA, ITapabo- 3ajjaHue Ha OIIK-1
14 JIbI Y1 TUTIEp00JTbl. DOKATBHBIE TOUKH, CceMHHape B
5KCLIEHTPUCUTET U JUPEKTPHUCHI. BU/JIe 3a/jauU
YpaBHeHHe KacaTeJbHOM.
15. | Pa3gen 4, Tema | MiHBapuaHThI KpHBOIt BTOPOTO TIOPsiAKa 3azaHue Ha OIIK-1
15 Y WX WCIIO/b30BaHKe JJ1d PUBeJeHNs ceMHHape B
ypaBHEHUSI KPUBOU MIPOCTENIIIEMY BU- BU/Ie 33/1aUd
ny. IHBapuaHTBI KaK MaTpUYHbIe Xa-
PaKTEepUCTUKH.
16. | Pa3gen 4, Tema | IlpuBeseHue ypaBHEHUsS] KDUBOU BTO- 3amaHue Ha OIIK-1
16 pOro nopsiika K KAHOHUYeCKOMY BULY ceMUHape B

C TIOMOII[LI0 TIOBOPOTA U TIOC/Ie/ly-
IOIIer0 C/IBUTA.

BHJIe 3afiaun




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

PaMKax caMOCTOATe/TbHOM PadoThI

No Tema Bup camo- 3amanue PekomeHnpy- Konmnue-
Hej. CTOsITe/IbHOM pa- eMasi JIuTepaTy- | CTBO 4a-
00ThI pa COB

1 Cucrems! Ko- BueayauTopHas, | HailTh usmMeHeHUe [ieKapTOBBIX | VICTOUHMKHU U3 2
OpAMHaT, mpe- pellleHue 33/lay | KOOpAMHAT 33/laHHBIX TOYEeK OCHOBHOM U [J0-
oOpa3oBaHust TIPU CABUTe U ITIOBOPOTE. TIOJTHUTE/IbHON
KOOpJUHAT. JITepaTypsl 110

2 MatpuLbl U BueayauTtopHas, | elcTBus ¢ MaTpyuLlaMu 2x2 U TeMe [paKTHye- 2
JeTepMHUHaH- pelieHye 3a7a4 | 3x3. BeluKcieHue JeTepMUHaH- | CKUX 3aHATHW;

ThBI. TOB. O6pa3soBare/b-

3 | YMHOXeHue BreayauropHas, | HaxoxzeHue oOpaTHOM MaTpu- | Hble PeCypcChl, 2
MaTpull, o0paT- | pelleHHe 3a7a4d | LBl [/ HEBBIPOXKAEHHBIX MaT- [OCTyTIHBIE I10
Hasi MaTpULA. puy 2x2 u 3x3. JIOTUHY Y Mapo-

4 | CucTeMsl JiU- BueaynutopHas, | Cnydaii ofHO3HauHOM pas- JIt0, NpeJioCTaB- 2
HeMHbIX pellieHue 3a7a4 | PelIuMOCTH, IIpUMeHeHue nsiembiM Hayu-
YpaBHeHHi C dopmyn Kpamepa. ITpezicTaBne- | HOW Oubmore-

JBYMS U TpeMsI HHE O MEeTO/Ie UCK/TIOUEeHH sl koii IT'Y u
Heu3BeCTHLIMU. l"aycca. CropoHHue

5 | Pa3noxenue BHeaynuTopHas, | HaliTi KOMIIOHEHTBI JaHHOTO CaiThl 2
3a-ZIaHHOT O pellleHre 3aJjau | BeKTOpa B 3aZlaHHOM 0a3mce.
BeKTopa B Oa-
3uce.

6 | Onucanue no- BneaygutopHasi, | 1o 3alaHHOIT OPTOrOHA/ILHOM 2
BOPOTOB C pellleHHe 3a/jad | MaTpuLie ONpeZie/IUTh Harpas-

MOMOLLIBIO MaT- JIeHWe OCH M yroJ1 IOBOpOTa.
pHLL.

7 | CpolicTBa BeK- | BneayaurtopHas, | Vcrnonb3oBaHue BEKTOPHOTO U 3
TOPHOTO U pellleHHe 33/jlad | CMelLlaHHOI'O IPOU3BeZleHNs
CMEILLIaHHOr 0 TIpY BBIYKMC/IEHUHU T7I0Lazielt
TIPOM3BeJIeHUS. Wi 00beMOB GUryp.

8 B3anmHoe pac- | BHeaygutopHasi, | BelumcieHve KoopauHaT 3
TM0JIO)KEHUE TO- | pellleHHe 33/la4y | [IPOeKLUU 3alaHHOM TOUKY Ha
YyeK U IIpsIMON JIaHHYO TIPAMYIO ¥ TOUKH,

Ha IJIOCKOCTH. CUMMETPUYHOU OTHOCUTETBHO
TIPSIMOM.

9 | Pacnionoxenne | BHeaygutopHas, | BeluncieHue KoopAuHaT 3
TOUeK U I1/I0C- pellieHre 33/ia4 | [IPOeKLMHY 3a/laHHOM TOUKHU Ha
KOCTH B IPO- JIaHHYIO IIJIOCKOCTb Y TOUKH,

CTpaHCTBe. CUMMETPUYHON OTHOCUTE/Ib-
HOTIJIOCKOCTH.

10 | Criocobvb1 3asja- | BHeayauTopHasi, | CBsi3b BEKTOPHOTO ypaBHEHUs 3
HUS TIPSIMOM B pelilleHHe 33/jad | TPSIMOM B TlapaMeTpU4ecKon
MPOCTPAHCTBE, (hopMe K KaHOHUUECKUMH, Bbl-

Harpas- YyHC/IeHUe PacCTOSTHUS MeXAy
JISTIOIIAM BeK- CKPeLMBaIOIUMHUCS TIPSMBIM.
TOP TIPSIMO#

11 | 3agauu Ha BreaygutopHasi, | IlocTpoeHue ypaBHeHUs B3avM- 3
CKpe- pellieHue 33/lad | HOro MeprieHAUKyJ/sipa A/is
LMBAIOLLHeCs JIBYX CKpelMBaroLXCs
npsiMble. MIPSIMBIX.




12 | Ilpsimas vHus | BreaygutopHas, | IToctpoeHue ypaBHeHus Ieprie- 10
Y Iy40K I1/10C- pellleHue 33/jau | HAWKYJISPa, OIMYLIeHHOI0 U3
KoCTef. JlaHHOM TOUKM Ha JJAHHYIO0
TIPSIMYIO.
13 | Dnnurc, na- BreaygutopHasi, | IlocTpoeHne KpUBBIX BTOPOIO 10
pabona u pellleHue 33/jau | IOpsifiKa 110 3a/jaHHbIM (hOKaslb-
rurnepboia. HBIM TOYKaM, 3KCL|eHTPUCUCTe-
Ty WM JUPEKTPHUCE.
14 | YpaBHeHue Ka- | BneaygutopHas, | IlocTpoeHue KacaTesbHBIX K 10
caTe/IbHOM K pellieHre 33/jlau | KPUBBIM BTOPOr'O T1I0PsIJKa,
KDUBOM. cBocTBa (hOKaMbHBIX TOYEK.
15 | MnBapuaHThl BreaygurtopHasi, | Mcnonb30BaHre MHBapUAHTOB 10
KpPUBOU BTO- pellleHue 3a/iay | A/ IpYBeJieHNs] ypaBHEHUs
poro nopsiaxa. KPUBOH NPOCTeHIIeMy BULY.
16 | U3meHeHue BreayautopHasi, | [TocTpoeHue moBopoTa, B 10
K03 durimen- pellleHue 33/lay | pe3y/bTaTe KOTOPOTO ypaBHe-
TOB ypaBHeHUsI HUe KPUBOH COZIePKUT TOJIbKO
TIpU MOBO- KBaJpaThl abCLMCCH ¥ OpAVHA-
poTax. ThI.
17 | Koadpduimen- | BueaymutopHas, | Ilepexos K KAHOHUUECKOMY 10
TObI ypaBHeHHs1 | pellleHye 33lad | YpaBHEHUIO U KAHOHUYeCKOU
KpUBOWU MpH CUCTeMe KOOpZMHaT.
CABUrax.

4.4, METOAI/I‘IECKI/IE YKd3dHUA M0 OpraHu3alumn CaMOCTOATE/TbHOM p360TI)I CTYAEHTOB

B pasgene 4.3.2 cTyjeHTaM [jisi CaMOCTOSTE/ILHOTO YTyO/eHHOTO W3yueHWsl JUCLMIUIMHBI (TIapaj-
JIeIbHO C JIeKUWsIMU) TpeAJiaratoTcs 3ajaud 10 M3ydaeMbIM pasfiesiaM U rpaduK UX H3yYeHHSsl.
[Tpeanonaraetcsi, UTO CTYAEHT CAMOCTOSITEJIbHO U3yUUT [|OTIOJIHUTe/IbHbIE aparpagsl 1o NpokeHHOU
TeMe, IIpe/iCTaB/IeHHble B JIMTepaType U3 I1. 5, a 3aTeM peLUUT Ipe//IoyKeHHble reoMeTpuyecKue 3a/a-
yn. OIjeHKa CaMOCTOSITeNIbHOW PaboThl CTYZEHTOB IPOBOAMTCS B BHZE KOHTPOJIbHBIX OMPOCOB Ha
NPaKTUYECKUX 3aHATUSIX.

4.5. IlpumepHas TeMaTHKa KypCOBBIX padoT

YueOHBIM I/TaHOM He TIPelyCMOTPEHO HalMCaHHe KyPCOBBIX paboT.
V. YueGHo-MeToAMYeCcKOe U HH(OpMaAI[IOHHOe 00ecnieyeHHe AUCIUIIIUHBI:
a) CIIMCOK JIUTepaTypbl

OCHOBHasl IATeparypa

1. Beknemuiiies, /I. B. Kypc aHanuThueckoi reoMeTpuu U JIMHeHHOW anreOpbl [3eKTPOHHBIN pe-

cypc] / [. B. beknemuites. - Mocksa : Jlanp", 2015. - Pexxum poctymna: ObC "U3aatensctBo "Jlaub'. -
Heorpanuu. pocryn. - ISBN 978-5-8114-1844-2

2. Anekcanzpos, I1. C. Kypc aHaIMTUUeCKOW reOMeTPUH U JIMHelHoW anredpsl: yuebnuk / I1. C.
AnekcanzpoB. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum gocryna: ObC "U3garensctBo "Jlanw'". - He-
orpanud. goctyr. - ISBN 978-5-8114-0908-2

3. Llyb6epouanep, O. H. 3asaun u yripa>kHeHUs 110 aHaiuTHUeckou reometrpun / O. H. IlyGep-

ounnep. - Mocksa : Jlanb, 2009. - 336 c. - Pexxum goctyna: 3bC "U3parensctBo "JlaHp'". - Heorpa-

Huy. foctyt. - 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-
parenbCcTBO "JlaHp". - Heorpanuu. gocrymn. - ISBN 978-5-8114-0427-8
0) mepuoguUecKHe U3JaHUA

- HeT .
B) CITMCOK aBTOPCKUX METOAWYECKHX pa3paboToK
- HeT
r) 0a3bl JaHHBIX, HH(OPMALMOHHO-CIIPABOYHbIE H MONCKOBBIE CHCTEMBI

http://library.isu.ru/ - Hayunasi 6ubnvoreka UI'Y;

OO6pa3oBaresibHbIe PeCypChl, JOCTYIHbIE [0 JIOTUHY W TapoJo, MpejocTaB/seMbiM HayuHoit
oubmorekout UT'Y:

https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3BC «M3aaTenbCcTBO «JlaHb»;
http://rucont.ru - 36C «PyKOHT» - Me)XoTpacjeBast HayuHass OMb6/MoTeKa, cozepikarriasi orud-
POBaHHbIE KHUTH, TIEPUOIUUECKHEe U3/JaHUsI U OT/e/IbHbIe CTaThbH M0 BCEM OTPaC/sAM 3HAHUH, a
TaKXXe ay/[u0-, BUJIe0-, MyJIbTUMeJia COPT ¥ MHOTO€e JIPYTOe;
http://ibooks.ru/ - DBC «AHOYKC»- UHTEPHET peCcypChl B CBOOOZHOM JIOCTYTIE.

V1. Marepua/ibHO-TeXHUUYECKoe ofecreyeHrue AUCIHUILTMHBI

171 IpoBefieHys1 3aHSATHI JIEKLIMOHHOTO THIIA B KaueCcTBe JIeMOHCTPAL[MOHHOTO 000py10BaHUS
UCTIONb3yeTcsl MesioBass Jocka. HarnsigHocTh obecrieuriBaeTcsi TMyTeM W300pakeHUsT CXeM,
auarpaMm U ¢opmyJ C TOMOIIbi0 Mena. Vcrosib3oBaHue r7100a1bHOM KOMITBIOT@PHOM CeTH M03B0-
nsieT 00ecreunTb AOCTYIHOCTh VIHTepHeT-pecypcoB M pean30BaTh CAMOCTOSITE/IbHYHO paboTy
CcTyfeHTOB. Ha /eKuusx MOTyT KCI0J/Ib30BaThCA MYJIbTUMEAUKHBIE CPeJCTBa: MPOEKTOp, Tepe-
HOCHOU 3KpaH, HOyTOyK. Ha (hakynbTeTe MMeeTcsi KOMIbIOTEPU3UPOBaHHasl ayIUTOPUs], TIpe/Ha-
3HaUeHHasi I/ CAMOCTOSITe/IbHOM PaboThI, C HeOTPaHUUYEHHBIM [IOCTYTIOM B VIHTepHeT.

Marepuasnbl: yueOHO-MeTOAUUeCKHe T0COOUs, KOHTPOJIbHBIE 3aflaHusl [/isi ayJUTODHON U
CaMOCTOSITe/IbHOW PabOThI CTY/1€HTOB.
VII. O6pa3oBare/ibHbIe TEXHO/IOTHH:

3{:1,[[&1‘-11/1 H3JI0OKEHUA U M3yUYeHHd NUCHUIIMHBI pea/IM3yroTCA B CJIEAYIOIUX cbopMaX Aesdaresib-


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 | Ipoekuus Touku P(1;5;2) na nnockocts 2X - y - z +11 =0 umeet xoopauna-

ThI

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

Mpoexius Toukn P(1;3;- 4) na nnockocts 3X + Y- 2z =0 umeer koopauHaTHI

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

Ipoexus Toukn P(5;2;- 1) na nnockocts 2x- y +3z +23 =0 umeer koop-
JIMHATBI

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

Ipoekuus Toukn 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)

Ipoexius Toukn P(- 2;- 6;1) na nnockocts 2X + y - 2z +3 =0 umeet xoop-
JIHATBI

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

Paccrosnue ot Touku P(2;- 1;3) 10 npsamoii

1) 114
2) 124
3) 144

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

1) 14
2) 16
3) 18

xX+7 _y

Paccrosiue ot Touku P(- 1,2;3) no npsmoit

1) 94
2) 114
3) 134




9 x+1 +1 z+2
Paccrosiue ot Touku P(0;2;1) mo npsamoii SR paBHO D 40
-2 2) 42
3) 44
10 X+6 _y+1 z-1
Paccrosiue ot Toukn P(0;3;- 1) no npsamoit SRS paBHO 1) 1644
32 2) 1664
3) 1684
11 +7 z-2
Paccrosiue ot Touku P(- 5;2;3) o npsamoit = = paBHO L 1
3 2) 12
3) 14
12 x-3 z-1
Paccrosinve ot Toukn P(2;2;- 2) no npsamoii =Y = PaBHO D 25
1 1 -2 2) 35
3) 45
13 xX+2 +1 z-1
Paccrosnue ot Touku P(0;3;1) no npsmoii =Y = paBHO 14 19
3 2)4 21
3) 4 23
14 x+1 +1 z+1 1
Paccrosinve ot Touku P(7;- 2;3) no npsamoii =Y7 = paBHO ) 221
1 2) 241
3) 261
15 X +7 z-2
Paccrosinue ot Toukn P(4;- 1,3) no npsamoit — =Y = paBHO ) 68
3 5 2) 78
3) 88
16 | Ilnowaab TpeyroJibHUKA, TIOCTPOEHHOTO Ha ABYX BEKTOPaX, COCTaBJSET OT 1) 1/6
MO/ZYJIS1 UX BEKTOPHOI'O TIPOU3Be/IeHUs [0JIH0 2)1/3
3) 1/2
17 | Ons 3x3 marpuiisl A otHoiieHue det(A)/det(—A) paBHO 1) +1
2) -1
3)2
18 | KBagparHasi cricteMa OZHOPOAHBIX ypaBHEHUM MeeT HeTpUBUaabHOe perienye, | 1) >0
eC/y ileTePMUHAHT MaTpULIbl K03 (dULeHTOB 2) =0
3) <0
19 | O6beM MpHU3MBI, TOCTPOEHHOM Ha TPEX BEKTOPAX, COCTABJISAET OT UX CMeEIIaH- 1) 1/6
HOTO TPOM3Be/IeHUs 10JIF0 2)1/3
3)1/2
20 | U3 cBoiicTB: (a) KOMMYTaTUBHOCTh, (b) acCOLMATUBHOCTS, (C) AUCTPUOYTHB- 1) (a)
HOCTb TIPYM YMHO>KeHUM Ha CKaJsip, OTieparysi CJI0’KeHUs] BEKTOPOB y/I0B/IeTBO- 2) (a), (b)
psiet 3) (a), (b), (c)
21 | KonnuecTBO MHBapUaHTOB KPHMBOUM BTOPOT0 MOPS/IKa PABHO D1
2)2
3)3
22 | CkansipHOe Mpou3Be/leHre IBYX BEKTOPOB OPTOT'OHATBLHOTO periepa paBHO 1)0; 2)+1;3) -1
23 | KomuecTBO HE3aBUCMMBIX MaPAMETPOB B lTapaMeTPUUYeCKOM YPaBHEHUH TJ10C- 1)1;2)2;3)3
KOCTH paBHO
24 | BeKTOpHOe Mpou3BeJeHUe IBYX KO/IMHEAPHBIX BEKTOPOB PABHO 1) Hy/b-BeKTOPY
2) opTy
3) eIVHUYHOMY BEK-
TOpy
25 | JeTepMUHAHT OPTOTOHABHON MaTPULIbI MOXKET TIPUHUMATh 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

5

6

7 [8 ]9 [10]11 [12]13[14]15]16]17]18[19]20
D223y 2232322103
21[22 [23 [24 [25
1D 2 [ [3)




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

Ne Bup koHTpOJIA KonTtponvpyemsbie TeMbl (pa3zesibl) Komrereniuy,
i KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
1 N3menenue fekapToBbIX KOOpAuHAT Touku nipu | OITK-1
CABUrax ¥ IOBOPOTaXx.
2 Onepatmu ¢ maTpuriamu 2x2 u 3x3. Beruuciie- OIIK-1
HUe JleTepMUHAaHTOB.
3 Haxo»xeHre 06paTHON MaTpUIBI /1S He- OIIK-1
BBIPOKJEHHBIX MaTpuL] 2X2 1 3x3.
4 IMpumenenue popmyn Kpamepa B ciiyuae ogHo- | OINK-1
3HayHOM pa3pelirvMOCTH.
5 HaxoskeHue KOMIIOHEeHT BeKTOpa B 33[jaHHOM OIIK-1
Oaswuce.
6 ITpriMeHeHME BEKTOPHOTO U CMEIIaHHOT O OIIK-1

TPOM3Be/IeHNsI TIPY BBIYMC/IEHUH TI/TOLa/ied UK
00bemMoB uryp.

7 BerunciieHre KOOpMHAT NPOEKLWU 3a/JaHHOMN OIIK-1
TOYKH Ha JJaHHYIO0 TIPSIMYIO0 U TOUKH, CUMMeT-
PUYHON OTHOCUTEIHHO TTPSIMOM.

8 KonrposibHast pa- BrruncneHve KoopyHaT MPOEKLIMY 33JaHHOU OIIK-1
6oTa; TOYKH Ha JJaHHYIO MJIOCKOCTb U TOYKH, CUMMeT-
PUUHOM OTHOCUTETBHOIIIIOCKOCTH.

[TpoBepka pelieHuit v
POBEpKAp CB$13b BeKTOPHOI'0 YpaBHeHUsI NIPSIMOU B Ma- OIIK-1

3aja4 pameTpruecKoit hopme K KAHOHUYECKUMH, BbI-
UHC/IEHHE PACCTOSIHUS MEXK/Y CKPEIUBAkOIIIH-
MUCSI TIPSIMBIM.

10 ITocTpoenue ypaBHeHus: B3auMHOro repneHan- | OIIK-1
KyJIsIpa /151 IBYX CKPellUBarOIINXCS NIPSMBIX.

11 [TocTpoenue ypaBHeHus mepneHvKyasipa, ony- | OITK-1
LIIeHHOT'0 U3 ]aHHOW TOYKHU Ha JaHHYIO0 TIPSMYIO.

12 ITocTpoeHne KpUBBIX BTOPOI'0 NOPsIZKa I10 3a- OIIK-1
JlaHHBbIM (hOKa/IbHbIM TOYKaM, SKCLIEHTPUCHCTe-
Ty WU JUPEKTPUCe.

13 KacaresibHbIe K KPUBBIM BTOPOI'O ITOPsiAKa U OIIK-1
cBOMCTBa (YOKAJTBHBIX TOUEK.

14 Wcnonb3oBanue nHBapyuaHToB AJis1 puBegenus | OITK-1
YpaBHEHWsS] KPUBOM IMPOCTEMIIIEMY BHUAY.

15 INepexof K KaHOHMYeCKOMY ypaBHeHuto KpuBor | OIIK-1
BTOPOTO MOPsA/iKa ¥ MOCTPOeHe KaHOHUYeCKOH
cucTeMe KOOp/IMHaT.

1. JK3aMeH Bce pasgensi

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 ®usuka.

ITporpamma paccMOTpeHa Ha 3aceflaHnu KadeJpbl TeopeTyeckoi dusmkn «30» aBrycra 2021 r.

ITpotokon Ne 1 W.o. 3aB. kKadepoit A/ 7 C.B. JloBLiOB

=1

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

NMpeJABapUTE/ILHOr0 MMCHMEHHOT0 pa3pelneHus KadeApbi-pa3padoTynKa NporpamMmai.
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