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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:

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

PaMH JOCTH)KEHUSA KOMHETEHHHﬁ

KowmreTeH1yst OTIIK-1: CrniocobeH ripuMeHsiTh 0a30Bble 3HaHHSI B 00/1acTU U3UKU U
pafiopU3MKU U UCTOJIb30BaTh UX B MPOodeCcCUoHaNbHOMN /leaTeTbHOCTH,
B TOM UKcJie B cpepe refiaroruueckont esiTelbHOCTU

NuaukaTopel kKomre- | MIIK o 1.1
[TpumeHsieT (hU3MKO-MaTeMaTHUeCKU arirapaT B cdepe cBoeid ripodec-

TeHLIUH -
CHOHATbHOM J1esITe/TbHOCTU TTPUHLIUIIBI

Pe3ynbTaThl 00y4eHUsi | 3Haem: OCHOBHbIE MOHATHS W XapaKTepHbIe 3a/laud aHaIMTHYECKOH reoMeT-
pYHY, CTaHAAPTHbIE METO/bI UCC/IefOBaHUsI 0Aa30BBIX TUIIOB IeOMeTPUYEeCKUX
3ajau.

YMmeem: vicnionb3oBaTh BEKTOPHOE W MaTPUUHOE MCUHMC/IeHWe AJisi GOpMYJIH -
POBKY U pellieHUs] TUTIOBLIX TeOMeTPUYeCKHX 3a/lad B PAMKax KOOPAWHATHOTO
MeToza.

Bnadeem: maTeMaTMueCKUM armrapatoM, TIPUMEHSIEMBIM /IS PELIeHHsT TaKUX
BOTPOCOB FeOMETPUUYECKOTO COZlep>KaHHs, KOTOPble BO3HUKAIOT KaK TIPOMEXXY -
TOUHBIE 3Tallbl B TPOL[ECCe UCC/IeZIOBAaHUSI KOHKPETHBIX (PU3NUeCKUX Mojeneit
Y 3ajau.

IV. CopepixaHue U CTPYKTypa AUCLUII/IMHbBI

O0BeM AUCIUIUIMHBI COCTaB/IsAeT 5 3aueTHbIX efeHul], 180 yacos, B TOM uKciie 67 4aCOB KOHTAKT-
HO pabOoTHI.

3aHSATUS TIPOBOASATCS TOMBKO B OYHOW (opme 0OydeHUs C TMPUMeHeHWeM JUCTaHIIMOHHOTO
KOHTPOJISI CaMOCTOsITe/IbHOM paboTel cTygeHToB uepe3 OMOC ¢akynbreTa. OJIEKTPOHHOW W
JUCTAHLIMOHHOW (hopM 00yUeHHst He TIpelyCMaTpPUBAeTCsl.

Ha npakTrueckyro nogroTtoBKy OTBOAUTCA 34 ayAUTOPHBIX YaCOB.

dopma NMpoMeKyTOUYHOM aTTecTal[uu: 5K3aMeH.



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, ®DopMbI TeKy-
/n b e | e- | HMX | BK/IIOYAsl CAMOCTOSITE/IBHYIO paboTy 00YUalOIMXCs , IPAKTUYe- | I1jero KOHTPOJIs
JUC- | M | TO | Ipak- CKYIO TIOJJTOTOBKY ¥ TPYJ0eMKOCTb yCIeBaeMOCTH;
WM | e | Ya | Thue- (B yacax) dopma
WHBI/ | C | CO | cKad IIPOMEXKYTOY-
KonrakTHas paboTta nipernioziaBaress ¢ obyuatorru- | CamocTos- -
TeMbI | T B | TOATO HOM aTTecTa-
MUCS TesbHas
p TOBKa aGota LU
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-
HUe; K3aMe-
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- |WcTounuku 13
BUJe 3aflauk JEeHHBIX TeM OHA rOTOBBIX OCHOBHOM M [I0-
pelieHui TOJIHATE/TILHOM

JIUTEpaTyphbl MO
TeMe MpaKTHue-
CKUX 3aHSTHUH;
OO6pa3oBaresnb-
pecypchl,
JIO-CTYITHBIE 10

HbIE

JIOTUHY ¥ T1apo-
JI10, TIPeZIOCTaB-
snsieMbiM  Hayu-
HOW OubaMoTe-
Koit UI'Y.

4.3. CojepxaHue yueOHOro MaTepuasia

Copepxanue pasje/ioB ¥ TeM JUCHUIINHbI
Paspen 1 MATPUILIBI 1 AETEPMUWHAHTBI 2x2 W 3x3

Tema 1. KoopauHaTtHblli MeTo/, (DOPMY/IMPOBKU M UCC/IeI0BaHUsI TeOMeTPUYEeCKUX BOIIPOCOB, €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- OueHouHbIE dopmupyemble
n/m TeMbI JUC- CKMX 1 1TabopaTopHBIX paboT [l0eM- cpeJicTBa KOMITETeHLIU
LATUIAHBI KOCTb
(Mopyns) (ua-
CBI)
1 2 3 4 5 6
1. | Pa3gen 1, Tema | OCHOBHBIE CUCTEMBI KOOPJWHAT, JTU- 3amaHue Ha OIIK-1
1 HelHbIe TIpeoOpa30BaHus /1€KapPTOBBIX 2 ceMHHape B
KOOpJIMHAT U CBONCTBA CHMMETPHH. BH/JIe 3a/jaUU




2. | Pasgen 1, Tema | MaTpuwpel 2x2 u 3x3, UX CBS3b C 3amaHue Ha OIIK-1
2 adduHHBIMEU TTPe0Opa30BaHUSIMU KOOP- ceMHUHape B
JWHaT. [leTepMUHAHTBI. BH/JIe 3a/jaUU
3. | Pasgen 1, Tema | Onepauusi yMHOXKEHUSI MaTpUL] U ee 3amaHue Ha OIlIK-1
3 cBoiicTBa. CyljecTBOBaHHEe 0OpaTHON ceMHHape B
MaTpULbL BH/JIe 3a/jaUU
4. | Pa3gen 1, Tema | KBagpaTHble CUCTEMbBI TUHENHBIX 3afaHue Ha OIIK-1
4 ypaBHEHU C IByMs U TPeMsI HeH3BeCT- ceMHHape B
HbiMH, opmyibl Kpamepa. [Tpeacras- BUJIe 3a7jaun
JeHue o Metoge ["aycca.
5. | Pa3gen 2, Tema | basucHble BeKTOpHBI U pa3ioKeHue 3a- 3ajaHuve Ha OIlK-1
5 JJaHHOTO BeKTopa B Oa3uce. BekTopel B ceMUHape B
KOOpDJMHATHOM Ipe/|CTaB/IeHUM. BH/JIE 33/laUM
6. | Pa3gen 2, Tema | [IoBOpOT MpsAMOYTO/IbHOM /IeKAPTOBOM 3ajaHuve Ha OIIK-1
6 CUCTEMBI KOOpJMHAT. Marpuija noso- ceMyHape B
poTa U ee CBOMCTBA. BU/JE 33/laUU
7. | Pasgen 2, Tema | CkansgpHOe Npou3BefeHne, BEKTOPHOE 3amaHue Ha OIIK-1
7 Mpou3BeJieHre, CMeLLaHHOe [TPOU3Be- ceMHHape B
JleHue U UX CBOMCTBa. BH/JIe 3a/jaUU
8. | Pa3men 3, Tema | Ilpsimasi TMHMA Ha MJIOCKOCTH, CIIOCO- 3ajjaHue Ha OIIK-1
8 ObI 3a/jaHUA. BeIunc/ieHre pacCTOSTHUSA ceMHHape B
OT TOYKH JI0 TIPSIMOM. BH/JIe 3a[jaUU
9. | Pa3gen 3, Tema | IlnockocTe B TpeXMepHOM IPO- 3ajaHuve Ha OIlK-1
9 CTPAHCTBe, CIOCO0BI 3a/1aHust. Beruumc- ceMHUHape B
JIeHHe PacCTOSIHUSA OT TOYKH 10 TJ10C- BU/JIE 33/lauM
KOCTH.
10. | Pa3gen 3, Tema | IIpsimasi B MPOCTPaHCTBE, CIIOCOOHI 3a- 3amaHue Ha OIK-1
10 nanwus. [lapaniesibHble, IepeceKaroLy- CceMHUHape B
ecsl ¥ CKpelllMBaloIIUecs npsiMble. BH/JIe 3a[jauU
11. | Pa3pgen 3, Tema | PaccTosiHre MeXXay CKpeLUBarOLMMK- 3afiaHue Ha OIlIK-1
11 Cs1 TIPSIMBIMU 1 B3aMMHBIN TIeprieH 11 - ceMUHape B
Kyssp. OpToroHanbHas MPOeKLs BU/JIE 33/lauM
MIPSIMOM Ha MJI0CKOCTb.
12. | Paspen 3, Tema | IIpsimas MHUA KaK nepeceyeHure IBYX 3azaHue Ha OIIK-1
12 TJIOCKOCTeH M My4O0K TJIOCKOCTeH. ceMUHape B
PaccTosinue OT TOUKM [0 TIPSIMO#i B BU/JIE 33/lauU
MPOCTPAHCTBeE.
13. | Pazgen 4, Tema | OOlijee ypaBHeHHe KPUBOH BTOPOTO 3afaHue Ha OIIK-1
13 MOps/IKa Ha IJIOCKOCTU. BBIpOKjeHHbIe ceMHHape B
Y HEeBLIPOXKIeHHbIE KPUBbIE BTOPOTO BU/JIE 33/lauM
nopsifka. Tpu TUMa KpUBBIX BTOPOTO
MopsIZIKa.
14. | Pa3gen 4, Tema | OCHOBHbIE CBOMCTBA 3/UTUIICA, Mapabo- 3ajjaHue Ha OIIK-1
14 Jibl ¥ Tunep0Oobl. DoKabHbBIE TOUKH, cemMuHape B
9KCLIEHTPUCUTET U JUPEKTPUCHI. BU/JIe 3a/jaUU
YpaBHeHHe KacaTebHOM.
15. | Pa3gen 4, Tema | MiHBapuaHTLI KPUBOM BTOPOTO MOPSiAKa 3amaHue Ha OIK-1
15 Y UX UCIIO/Ib30BaHue I [IPUBeJeHUs ceMHUHape B
ypaBHEHUsI KPUBOU MMPOCTeHIIIeMy BU- BU/Ie 33/1aUM
ny. IHBapuaHThI KaK MaTpUUHbIe Xa-
PaKTepUCTHUKHU.
16. | Pa3gen 4, Tema | IlpuBesieHrie ypaBHeHUsI KDUBOM BTO- 3amaHue Ha OIIK-1
16 poro nopsifika K KAHOHUYeCKOMY BULY ceMUHape B

C TIOMOIIIBIO0 TTI0BOPOTA U NOCTeAy-
IOIL[ero CABUTa.

BUE 3aJa4n




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 3
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- 10
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 nopsiika. KPUBOI NIPOCTeN1IeMy BUAY.
16 | V3meHeHue BreayautopHasi, | [TocTpoeHue moBopoTa, B 10
K03 durmen- pellleHMe 3a/ja4 | 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, METOI[I/I‘IECKI/IE YKd3dHUA M0 OpraHu3alumn CaMOCTOATE/TbHOM paﬁoTbI CTYAEHTOB

B pasgene 4.3.2 cTyjeHTaM [jisi CaMOCTOSTE/ILHOTO YTyO/eHHOTO W3yueHWsl JUCLMIUIMHBI (TIapaj-
JIeJIbHO C JIKLMSIMM) TIpeijlararoTcs 3a/jauu 1o usyuyaeMbIM pasfienaM. [IpesrnosaraeTcs, 4To CTyieHT
CaMOCTOSITeJTbHO U3YUMT JIOTIO/THUTE/IbHBIe Taparpagsl 1o Npoi/jleHHOM TeMe, NpefiCTaBIeHHble B JIU-
TepaType M3 II. 5, a 3aTeM PeLLUUT MpeJIoKeHHble reoMeTprudeckre 3agaun. OLleHKa caMOCTOSATeIbHOU
paboThI CTYZEHTOB TIPOBO/IUTCS B BH/je KOHTPOJIbHBIX OTIPOCOB Ha MPAaKTHUECKUX 3aHATHSX.

4.5. IlppuMepHasa TeMaTHKA KYpPCOBBIX padoT

YueOHBIM IJTAaHOM He MpelyCMOTPEHO HaricaHue KypCOBBIX paborT.
V. YuebOHO-MeTojuuecKOe 1 MH()OPMAIHOHHOE o0ecrieueHre JUCIHUITAHBI:
a) CIIMCOK JIUTepaTypbl

OCHOBHasI JTuTepaTypa

1. Bexknemwies, /I. B. Kypc aHanuTrueckoii reoMmeTpyuu M IMHEMHOU anreOpbl [ MeKTpOHHBIN pe-

cypc] / [. B. BeknemuiiieB. - Mockga : Jlanp", 2015. - Pexxum poctymna: OBC "U3gatenscTBo "JlaHb". -

Heorpanunu. gocryn. - ISBN 978-5-8114-1844-2

2. Anekcanppos, I1. C. Kypc aHa/MTHUYeCKOl reoMeTpUH U JTMHelHOW anredpsl: yuebnuk / I1. C.
AnekcanzipoB. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum gocryna: ObC "Usgarensctso "Jlane". - He-
orpanuu. gocty. - ISBN 978-5-8114-0908-2

3. Ly6epounnep, O. H. 3agauu u yrnpaxHeHus 110 aHauTUUecKoi reometpun / O. H. Llybep-

bunnep. - Mocksa : Jlaab, 2009. - 336 c. - Pexxum goctyna: ObC "M3parensctBo "JlaHp". - Heorpa-
Huy. goctym. - ISBN 978-5-8114-0475-9

4. COOpHUK 3a/1au 110 aHA/IMTHUECKOW TeOMETPUM U JTMHEHHOM anredpe [D/1eKTpOHHBIN pecypcl:


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.

yueb. ocobue / JI. A. beknemuinieBa [u ap.]. - Mocksa : Jlanb, 2008. - 496 c. : un. - Pexxum foctyra:
9BC "U3parenscTBo "JlaHp". - Heorpanuu. goctytl. - bubmuorp.: c. 495. - ISBN 978-5-8114-0861-0
JIOTIOJTHUTEe/TbHAsL TUTepaTypa
1. Olacdapesuy, M. P. JluneiiHas anrebpa u reometpus [OnekrpoHHbiii pecypc] / W. P. Illadape-
Buy, A. O. Pemu3os. - Mockea : DUUSMATJIUT, 2009. - 512 c. - Pexxum gocryma: 36C "Aubykc". -
Heorpanuu. pocryn. - ISBN 978-5-9221-1139-3

2. ®agpees, . K. 3agauu 110 Beiciiel aaredpe [DneKTpoHHBIA pecypc] : yueb. mocobue / [. K.
dangees, aBT. M. C. ComuHCcKui. - Mockga : Jlanb, 2008. - 288 c. - Pexxum goctymna: ObC "U3-
parenbCcTBO "Jlaup". - Heorpanuu. goctymn. - ISBN 978-5-8114-0427-8
0) mepuoguUecKHre U3JaHUA

- HeT .
B) CITMCOK aBTOPCKUX METOAMUECKUX Pa3paboToOK
- HeT
r) 0a3bl JAaHHBIX, HH()POPMAIHOHHO-CIIPABOYHbIE H TOUCKOBbIE CUCTEMbI

http://library.isu.ru/ - Hayunas 6u6svoreka UT'Y;

O6pa3oBaresibHble PeCypChl, AOCTYIHbIE TI0 JIOTWHY W TIApOJII0, TIpeAocTaB/iseMbiM HayuHob
oubmotekoit UT'Y:

https://isu.bibliotech.ru/ - U3 «bubnmoTex»;
http://e.lanbook.com - 3bC «M3aaTenbCTBO «JlaHb;
http://rucont.ru - 3BC «PyKoHT» - Me)KoTpac/eBast HayuHass OMbOMoTeKa, cozepskarriasi orud-
POBaHHbIE KHUTH, TIEPUOJUUECKHE U3[JaHUsI U OT/ie/IbHbIE CTAaThbH 0 BCEM OTPAC/IsiM 3HAHUH, a
TaK)Ke ay/Ino-, BUZIe0-, MyJIbTUMe/Ia COPT U MHOTOe JIPYTOE;
http://ibooks.ru/ - DBC «ANOyKC»- UHTEPHET peCcypChl B CBOOOZHOM JIOCTYTIE.

VI. MaTepua/ibHO-TEXHUUECKOe 00ecrieueHue JUCIUIUITHHbBI

1711 IpOBeZieHusT 3aHSATHH JIEKLIUOHHOTO TUTIA B KaUeCTBe JIeMOHCTPAIJHOHHOTO 000py10BaHHUS
UCTIONb3yeTcsl MejioBass JocKa. HarysigHocTh obecrieurBaeTcsi IMyTeM HW300paykeHUsS CXeM,
avarpaMM ¥ opMyJI C TIOMOIIBIO Mefa. Vicrosb30BaHMe T7100a/IbHOM KOMITBIOTEPHOM CEeTH M03B0-
nsieT 00ecreunTh AOCTYITHOCTh VIHTEpPHeT-peCcypcoB W peaM30BaTh CAMOCTOSITE/IbHYHO paboTy
CTyZeHTOB. Ha neKuusx MOryT WCIO/b30BaThbCs MyJbTUMEAUMHbBIE CPe/CTBa: MPOEKTOp, mepe-
HOCHOM 3KpaH, HOyTOyK. Ha (akynbTreTe MMeeTCs KOMIbIOTEPU3UPOBAHHAsT ayIUTOPHS, TTpPe/Ha-
3HaUeHHas! /11 CAMOCTOSITe/TbHOM PabOThI, C HEOTPAHUUYEHHBIM [JOCTYTIOM B VIHTEpHeT.

Marepuasbl: yueOHO-MeTOAUUECKHEe TT0COOMsI, KOHTPOJIbHBIE 3aflaHUsT [/l ayJUTOPHOW U
CaMOCTOSITE/TbHOW PabOTHI CTY/I€HTOB.
VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH:

3a/iaur W3/10KeHUs] U U3yueHus JUCLIUIUIMHBI Peajn3yroTCs B C/ieyrolux ¢opMax Jesresb-

HOCTH:


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.

JIeKIUH, HalleJieHHbIe Ha TIoTyyeHre HeoOxoAuMoi nHbopMaLiY, U ee UCTI0Ib30BaHKe TIPU
pellleHnH MIPaKTUYeCKUX 3ajady;
TpaKTAYeCKUe 3aHsTHsl, HallpaB/eHHble Ha aKTUBU3ALIUI0 MO3HABATe/bHOW JesiTebHOCTU
CTYZIeHTOB U TIpUOOpeTeHNsI UMW HaBBIKOB PellleHUsI TPAKTUUeCKUX U MpoOIeMHBIX 3a/1ay;
KOHCYJ/IbTAL[U —e)KeHele/IbHO [/ BCeX JKeJarolluX CTY/eHTOB;
caMocCTosITe/IbHasi BHeayIUTOpHasi paboTa Harpap/jieHa Ha NpuobpeTeHre HaBBIKOB CaMo-
CTOATe/ILHOIO pellleHus 3aay 110 AUCLUIIINHE;
TeKyLIUM KOHTPOJIb 3a JeSTe/JIbHOCTbIO CTYJEHTOB OCYLLeCTB/SIETCS Ha JIEKL[MOHHBIX U
IPaKTUYECKUX 3aHATUAX B XOJle CAMOCTOATE/IbHOIO pellieHus 3a4ay, B TOM YHCJ/ie Y [JOCKH.
VIII. OneHouHble MaTepHasbl AJiA TEKyLero KOHTPOJ/Is1 U NPOMe)XXyTOYHO! aTTecTaliu

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

8.1 OrjeHOUHBIe CpPe/CTBA AJIsi BXOJHOTO KOHTPOJIS: He TPeOyroTCsI.
8.2 OnjeHOUHBIe Cpe/iCTBa TeKylLlero KOHTPOJIS.

Ipoexuus Touku P(1;5;2) na nnockocts 2x- y - z+11 =0 umeer xooppuHa-
ThI

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)

Tpoexuus 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 koopzuHa-
ThI

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

Ipoexius 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) go npamoit — = = paBHO

1) 114
2) 124
3) 144

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

1) 14
2) 16
3) 18

x+7 y z-2

3

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

1) 94
2) 114
3) 134

x+1 y+1 z+2
-1 2

Paccrosinue ot Touku P(0;2;1) 1o npamoii paBHO

1) 40
2) 42




3) 44

10 xX+6 +1 z-1
Paccrosiaue ot Touku P(0;3;- 1) mo npamoit =Y = PaBHO 1) 1644
3 2) 1664
3) 1684
11 xX+7 z-2
Paccrosiaue ot Touku P(- 5;2;3) mo npamotit =Y = PaBHO DERE
3 2) 12
3) 14
12 -3 z-1
Paccrosuue ot Touku P(2;2;- 2) no npsmoii =Y = PaBHO D25
-2 2) 35
3) 45
13 x+2 +1 z-1
Paccrosiue ot touku P(0;3;1) mo mpsmoii Sk paBHO )4 19
> 3 2) 4 21
3)4 23
14 x+1 +1 z+1
Paccrosuue ot Touku P(7;- 2;3) go npamoii =Y7 = PaBHO b 221
1 2) 241
3) 261
15 X +7 z-
Paccrosinue ot Touku P(4;- 1,3) no npsmoit — =Y = paBHO 1) 68
35 2) 78
3) 88
16 | I1nowane TpeyroabHUKa, IOCTPOEHHOI'O Ha ABYX BEKTOPAX, COCTaBJIsIeT OT 1) 1/6
MOZYyJIs UX BEKTOPHOT'O TIPOU3BeIeHUs [OJTH0 2)1/3
3)1/2
17 | Ons 3x3 marpuribl A oTHoteHue det(A)/det(—A) paBHO 1) +1
2)-1
3)2
18 | KBagpartHasi cricTeMa OJJHOPOJHBIX YPaBHEHUI UMeeT HeTpUBHaIbHOe perieHue, | 1) >0
eC/I1 JIeTepMUHAHT MaTpUIlbl KO3 UIIMEeHTOB 2) =0
3) <0
19 | O6BeM MpU3MbI, MOCTPOEHHOM Ha TPeX BEKTOPAaX, COCTAB/IsieT OT UX CMelllaH- 1) 1/6
HOTO TIPOM3Be/[€HUS [[0JTI0 2)1/3
3)1/2
20 | U3 cBoticTB: (a) KOMMYTaTUBHOCTS, (b) accoIMaTUBHOCTS, (C) AUCTPUOYTHB- 1) (a)
HOCTb TIPH YMHO>K€HUH Ha CKaJIsip, OTiepal[isi CJIO’KEeHUsI BEKTOPOB y/IOB/IETBO- 2) (a), (b)
pseT 3) (a), (b), (©)
21 | KonuuecTBo MHBAapUaHTOB KPUBOM BTOPOT'O TOPsi/IKa paBHO N1
2)2
3)3
22 | CxkansipHOe TIpOM3Be/IeHre JIBYX BEKTOPOB OPTOTOHA/IBHOTO pernepa PaBHO 1)0; 2)+1;3) -1
23 | KonnuecTBO HE3aBUCHMMBIX MIAPAMETPOB B TTapaMeTPUUYECKOM YPaBHEHUM TJIOC- 1)1;2)2;3)3
KOCTH PaBHO
24 | BeKkTOpHOe Ipou3sBe/ieHue IBYX KOJJIMHeapHbIX BEeKTOPOB PAaBHO 1) Hyb-BeKTOPY

2) opty
3) eAMHUUYHOMY BeK-

TOPY

25

[JleTepMHHAHT OPTOrOHANLHOW MaTpPHUL{bl MOXKeT [IPUHUMATh 3HaUeHUsI

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

bannbl HAUUCIAIOTCSA B COOTBETCTBUH CO C1eyIKUMHK YCIIOBUAMM:




1) ecsi He OTMeUeHO HU OJJHOTO OTBeTa, TO OasIbl 3a JAHHBIN BOTIPOC He HAUMCISIOTCS;

2) ecii 0TMeueHo 6osiee O/IHOTO OTBeTa, TO OasIbl 3a JaHHBIM BONPOC He HAUMC/ISIOTCS;
3) ec/ii OTMeUeH HeBePHBIN OTBET, TO 0asuIbl 3a JaHHBINA BOIIPOC He HAUMC/ISTFOTCS.

Ecsiu oTMeueH o/IvH OTBeT U OH TIPaBWJ/IbHBIN, 3a JaHHBINA BOTIPOC HAUMC/ISIETCsT O/IUH Oas.
ITpunoxxenue. CriMCOK OTBETOB K BOIIPOCAM.

1 (2 3[4 |56 |7 (8[9 (1011 |12]13]14|15]16|17]18|19]20

DIl 23232213

2122 |23 |24 |25
1D [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 KOOpAUHAT Touku nipu | OIIK-1
CABUrax ¥ MOBOPOTaX.
2 Onepaumu ¢ maTpuljamu 2x2 u 3x3. Beruuciie- OIlK-1
HYe JleTepMUHAaHTOB.
3 HaxoxxeHue 06paTHOH MaTpUIBI /1S He- OIIK-1
BBIPOKJEHHBIX MaTpuL] 2x2 1 3x3.
4 IMpumenenue popmyn Kpamepa B ciiyuae 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 nepnesu- | 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 puBegenus: | OITK-1
YpaBHEHWS] KpUBOM MPOCTeUIIIeMY BHY.

15 Iepexof 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 ®usuka.

IIporpamma paccMOTpeHa Ha 3ace/jaHuu Kadepel TeopeTryeckoi pusuky «03» mapra 2022 .

/

—~ /

ITporokos Ne 6 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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