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1. MecTo ¥ neau qucuuIIMHbI B cTpykType OITOII

JlucuuminHa «AHaJuTHYeCKash TeoOMEeTpHUs» OTHOCUTCS K 0a30BOM yacTu
b1.b 610ka b1 «/lucuumminnael (MOIYIH)», SABISETCS 00s3aTEILHOMN /11 OCBOCHUS,
MIPENoAAeTCs Ha MEPBOM IOy OOyUEHHUS, B IEPBOM CEMECTpE.

[lenssMu OCBOEHUS AMCLUIUIMHBI « AHAIUTHYECKAS] TEOMETPHS SBJISIFOTCS:

® OBJAJACHHE METOJAMM HCCJIECNOBAHMS MAaTEMAaTHUYECKMX M TI'€OMETPUYECKHUX
MOJZIeJI€l OOBEKTOB M IPOLIECCOB B OKPYXAIOIIEM MHpPE, OCHOBAHHBIX Ha
OPUHIMIAX AHATUTUYECKOM T€OMETpPUHU, COCTOSIMIMX B MPUMEHEHHH METOAA
KOOPJIMHAT NP ONKUCAaHUHA F€OMETPUYECKUX OOBEKTOB;

® OCBOCHHME CTYJEHTAaMH HadyaJl MaTEMaTUYECKOIO ammnapara JIMHEHHON anreOpbl
Ha IpUMeEpE MPOCTHIX 3a/1a4 AHAIUTUYECKOM N€OMETPHUH, B TOM YHUCIIE OCHOB
TEOPUU JINHENHBIX U KBAJPAaTUYHBIX 00pa30B;

® BBHIPA0OTKA y CTYICHTOB MPAKTUYECKHMX HABBIKOB ONMCAHUSA CIOMKHBIX
IPOLIECCOB M 3aKOHOMEPHOCTEW (PU3MKM Ha S3bIKE AJCKBATHBIX M XOPOILIO
U3BECTHBIX MATEMAaTUYECKUX U T€OMETPUUECKUX MOJEIEH.

2. CTpyKTYypa u coep:kaHue THCIUITUHBI

O0BeM TUCIUTIINHBI «AHATATHYECKAs TEOMETPUS» COCTABIISAECT 4 3a4eTHBIX
eauHUIbI, Bcero 144 yaca, U3 KOTOPHIX 66 4acoB cocTaBisieT KOHTaKTHas pabora
oOyyaroiierocss ¢ mpemnojaaBareiieM (2 yaca — MEPONPHUATHS MPOMEKYTOUHON
aTTecTalnM; 32 Jaca 3aHsITHs JICKIIMOHHOTO THUIIA, 32 Yaca 3aHATHS CEMHHAPCKOTO
Tunma (IpaKTUYECKUEe 3aHATHSA), B TOM YHCJIE 2 4Yaca — MEPONPHUSTHS TEKYIIEro
KOHTPOJII yCIIEBAEMOCTH), /8 YacoB COCTAaBIIET CaMOCTOSTEIbHAs pabora
oOyuarorierocst (42 yaca camocTosiTelIbHasi paboTa B TEUEHHE ceMecTpa, 36 4acoB
caMoCTOsATeNIbHAs paboTa MPH MOATOTOBKE K MPOMEXYTOYHOM aTTECTAIINN).




COI[CD)KaHI/Ie AUCITMITIIMHBI «AHamuTHdecKas rCOMCTPUS»

B TOM 4HCJIC

KOHTaKTHas padora (padora Bo
B3aUMO/IEHCTBUM ¢ MPENoJAaBaTesieM) B
Te4yeHUe ceMecTpa, 4achl,

U3 HUX

HaumeHnoBaHHe U KPaTKoe CO/IepKaHMe
Pa3eioB U TeM JUCHUTIIHHBI

Bcero
(uachl)

SauaTus
JIEKIIMOHHOI0

THIIA

3anarus
CEeMHHAPCKOTro

THIIA

3auarus
JIa0OpPaToOPHOro

THIIA

Bcero

CamocrosiTeibHas padoTa

B T€UCHHE CEMeCTPa, YacChbl

1. BBenenune. MeTo1 KOOpPAUHAT.
JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTH.
Jlenenue oTpe3ka B 3aJaHHOM
OTHOILIEHUHU. Y PaBHEHUE KPUBOW Ha
m1ockocTy. [lonsipHble KOOpAUHATHI Ha
I0CKOCTH. [lmimHapuyeckue u
cepuyeckre KOOpIMHaThI B
npocrpanctse. [lapamerpudeckue
ypaBHeHUs KpuBoil. Touka nepeceueHus
KpPUBBIX.

15

2. CucreMbl JHHEHHBIX YPABHCHUH
BTOPOI0 U TPeThero MopsjaKa.
[Tonstue marpursl. Dopmyiisl 11
ONPEACIMUTENEH MAaTPULL BTOPOTO U
TpeThero NopsAKoB. CUCTeMbl TMHEHHBIX
ypaBHEHUN BTOPOTO M TPETHETO
nopsiakoB. @opmynel Kpamepa st
pEeLIeHUs CUCTEM C KBAIPaTHOMN
MaTtpuiel Kodh UIMEHTOB.

11

3. BekTopHas ajareopa.

[TonsTue Bexropa. JInHenHbIe onepanuu
HaJl BeKTopaMu. JInHeitHas
HE3aBUCHUMOCTb U 6a31C B BEKTOPHOM
npocrpanctie. [lepexon oT ogqHOrO
6a3uca K ApyroMy Ha INIOCKOCTH U B
npoctpanctBe. CkansipHOe
IIPOU3BEIECHNE BEKTOPOB.
OptoHOpMUpOBaHHBIH Oa3uc. BekropHoe
U CMEILIaHHOE NTPOU3BEACHHUE BEKTOPOB.
VY cnoBust KOMIUTAHAPHOCTH U
KOJUINHEAPHOCTH BEKTOPOB.
[IpunoxxeHust BEKTOpHOU anredpsl K
BBIYUCIICHUIO IJIOIa/1el 1 00BEMOB.

19
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4. llpsiMble JIMHUU U TJIOCKOCTH.
YpaBHEHUS IEPBOM CTEIIEHU
OTHOCUTEIBHO KOOPJUHAT: MpsiMas
JIMHUS Ha IUIOCKOCTH U INIOCKOCTh B

19

12




MPOCTPAHCTBE. Y PABHEHUS MIPSAMON
JINHUH Ha IJIOCKOCTH. YTOJI MEXIY
NPAMBIMH. Y CJIOBUS MapaJICTbHOCTH U
MEePIEHIUKYIISIPHOCTHU ABYX MPSMBIX.
PaccTosinue oT To4YKkH 10 IpsIMOM Ha
miockoctd. OCHOBHEBIC 3aJ]a4X Ha
NPAMYIO Ha MIIOCKOCTH. [Iydok npsiMbIX.
[InockocTh U npsiMasi B IPOCTPAHCTBE.

KoopaunaTHbie 1 BEKTOPHBIE ypaBHEHUSI.

[TapannenbHOCTh IIOCKOCTEN B
npocrpanctse. [psamas kak TuHAA
[IEPECEUYCHUS ABYX IIIOCKOCTEH.
OcHoBHBIE 337]a41 Ha IUIOCKOCTb U
IpsIMYIO B ITpocTpaHcTBe. PaccTosiHuE OT
TOYKH J10 IUNIOCKOCTH U OT TOYKH JIO
IIPSIMOM.

5. KpuBble BTOPOro nopsijaka.
[TonaTue anredpandeckoil TMHAN U
anreOpanyecKoi MOBEPXHOCTH.
HunuHapuyeckre 1 KOHUYECKHE
nosepxHocTu. Konnueckue cedeHus,
OCHOBHBIE CBOMCTBA, YPABHEHUS B
IIOJIAPHBIX KoOopAnHaTax. KaHoHndeckue
YpaBHEHHUS AJUIUIICA, TUIIEPOOIIBI U
napabosbl. BeiBoa U3 ypaBHeHUil B
MOJISIPHBIX KOOPJUHATAX. DILTUIIC,
runepbosa u mapabosia Kak
anredpanvecKue JMHUU BTOPOrO
nopsaka. OCHOBHbBIE CBOWMCTBA AILIUIICA,
runep06ossl U napadossl. PoKycel U
nupekTpuckl. KacaTenbHble K 3IIIUIICY,
runepoOoe u napadone.
[TapameTpuueckoe ypaBHEHHUE IUIMUIICA.
DJUIHTIC KaK MPOEKIUS OKPYKHOCTH Ha
IJIOCKOCTDh M JJUIUIIC KaK CEYEHHE
Kpyrioro nuinHapa. [lepeceuenune
KPHUBOW BTOPOTO MOPSAJIKA U IPSIMOM.
ACUMITOTHYECKUE HANIPABJICHHUSI.

19
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6. IToBepxHOCTH BTOPOT0 MOPHAIKA.
Onpenenenre NOBEPXHOCTU BTOPOTO
MOpsAJIKA B IEKAPTOBOM CHCTEME
KoopauHar. LleHTpanabHbIe TOBEPXHOCTH
HaXO0XJACHNE LIEHTPa IOBEPXHOCTH.
CranzmapTHOE YIPOIIEHHE YPABHEHUS
IIOBEPXHOCTU BTOPOTO MOPSIIKA YEPE3
IIOBOPOT CUCTEMBI KOOpJUHAT.
Knaccugukanus neHTpaibHbIX
ITOBEPXHOCTENW BTOPOTO MOPSAIKA.
Knaccugukanus HelleHTpaIbHbIX
ITIOBEPXHOCTENW BTOPOTO MOPSIKA.
[IpsmonuHeitHbIe 00pa3yoIue
ITOBEPXHOCTENW BTOPOTO MOPSIKA.

23
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HNHBapuaHThI TOBEPXHOCTEW BTOPOTO
nopsiaka. Mccnenosanue ypaBHeHus
MMOBEPXHOCTHU C TTOMOIIIbIO MHBAPUAHTOB.

B 1.4. TeKy1uii KOHTPOJIb 2 2 —

ITpomMexxyTouHas aTTecTanus — IK3aMeH

3. O0pa3zoBaTesibHbIE TEXHOJIOTUH

1) Urenue nexuuii;

2) cOnpOBOXK/ICHUE JIEKIIUII HATUCAHUEM U BBIBOJOM (OpPMYJI, IOCTPOECHUEM
rpauKoB, H300pakKeHUEM PUCYHKOB Ha JIOCKE;

3) METOIUKa «BOIIPOCHI U OTBETHIY;

4) BBIIIOJTHEHHUE MTPAKTUYECKOTO 3a/1aHusl y JOCKH;

5) upauBHAYyalibHasA paboTa HaJl MPAKTUYECKUM 3aJaHUEM;

6) paboTa B mapax HaJ MPAKTHYCCKUM 3aJaHUEM;

/) paboTa B MajbIX Tpynnax HaJ NPAKTUYECKUM 3a/1aHHEM;

8) MeTouKa «MO3TOBOM HMITYPMY.

4, Y4yeOHO-MeTOAuYEeCKOe o0ecmeuenue CAMOCTOATEJIHLHOM padoThI
o0yyarimxcs

CamocTtosTenbHass paboTa  oOyyarolmuxcs Mpeanojiaraer  HU3ydeHHue
KOHCIIEKTOB JICKIIMHM, BBIIEICHHBIX PAa3ECiOB OCHOBHOW JIUTEpATyphl, a TAKKE
JNONOJIHUTEIIBHOM ~ JIMTEpaTypbl,  BBIIOJIHEHWE  NIPAKTHYECKUX  3aJaHUU,
OTBEYAIOIINX U3Yy4aeMbIM pa3jieiiaM AUCLUILIINHEI, ITOATOTOBKY K IIPOMEKYTOYHOM
aTTECTallUH.

IlepeyeHb ~ OCHOBHOM M JOIOJHUTEIBHOM  JUTEpaTypbl Ui
CaMOCTOATENLHOTO M3yYEHHUs MPUBEIEH B M. 7 Hacroswed Pabouell mporpaMMbl
JVCHUTUIAHBI.

KoHTponpHBIE BONpPOCHI Uil MPOMEXKYTOYHOW ATTECTALUH, TPUMEPHI
NPaKTHUECKUX 3aJaHWil TPHUBEACHBI B M. 6.3 Hacrosmieir PabGoueit mporpammbl
JVCLHUTUIAHBI.

5. [lnanupyemblie pe3yiabTarTbl 00yYeHHs MO JUCHUIIIMHE, COOTHECEHHbIE C
IUVIAHUPYEMBIMH Pe3yJbTATAMHU OCBOEHHsI 00pPa30BATEJIbLHOM MPOrpaMMbI
(KkoMINeTeHUHSIMH BbINNYCKHUKOB)

@opMEpYeMBIE KOMICTeHINE Ilnanupyemble pe3yJIbTaThl 00y4eHUs MO
JUCHHUIJINHE
OIIK-2 (OIIK-2) 3HaTh rpaHuIlbl IPUMEHUMOCTH
CIOCOOHOCTH MCIONIb30BATh B Y BO3MOKHOCTH HCIIOJIb30BaHUsI MOJIEIEN
poeCCHOHATBHON e TETHHOCTH T€OMETPUUYECKUX OOBEKTOB.
6a30Bble 3HaHUS (YyHIaMEHTATbHBIX (OINIK-2) YMmeTsb pemiath B paMKax
pa3aenoB MaTeMaTHKH, CO3/1aBaTh npodeccuoHaNbHOM e TEIbHOCTH 33/1a4H,
MaTEMaTHYECKUE MOJIETIHN TUIIOBBIX TpeOyole 3HaHUSI OCHOB MOJIEJIMPOBAHUS
npodeccnoHaNbHbIX 3a7a4 U reOMETPUUYECKUX OOBHEKTOB.
MHTEPIPETUPOBATH [1OITYUEHHbIE (OIIK-2) Baaxers HaBBIKAMH,
Pe3yJbTaThl C yYETOM IPAHULL TPeOYIOIIMMHUCS JUIsl peIIeHHs 3a/1a4
IIPUMEHMMOCTH MOJEJIEN MOJICIIMPOBAHMS TEOMETPUUECKUX OOBEKTOB.
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6. ®oHA OIEHOYHBIX CPeICTB /ISl MPOMEKYTOYHOW AaTTecTalluM IO
AUCHHUIIHHE

6.1. Onmcanue mkan OICHHUBAHUA PC3YJIbTATOB O6y‘IeHH}I 110 JUCHUIIIINHC

[IpoMexxyTouHOW  arTecTanuend g JUCHUIUIMHBI  «AHaIUTUYECKas
TEOMETPUS» SIBIISIETCS IK3AMEH.

Ilo mToram »K3aMeHa BBICTABIIICTCS OICHKA IO CEMHOAJUILHOM IIKaje:
onieHku «ILnoxo» u «HeynoBneTBOPUTENHEHO» 03HAYAIOT OTCYTCTBUE aTTECTAIlNH,
OLICHKH «Y JOBJIETBOPUTEIBHO», «XO0poiioy, «OueHb xopouio», «OTIUYHO» U
«IIpeBOCX0/IHO» BBICTABIIAIOTCA MPU YCIEUTHOM MPOXOXKIECHUU ATTECTAIUU.

6.2. [Ipouierypsl U KpUTEpUHU OIICHUBAHUSA PE3YIHTATOB O0YUEHHUS 110 AUCIUILINHE

JIJist olleHMBaHUSI PE3yJIbTATOB OOYYEHMsS] B BHJI€ 3HAHUU HCIOIB3YIOTCA
CJIEIYIOLME IPOLEAYPbl U TEXHOJIOTHH:
® HHJIUBHUIYaJIbHOE coOeceoBaHuE (IIPOMEKYTOUHAS ATTECTALIHS).
KoHTposibHBIE BONPOCHI AJII MHAUBUIYATBHOIO cOOECEI0OBaHUs MPEICTABICHbI B
1. 6.3 HacTosme Paboyei mporpaMmbl IUCHIUTIIHHEIL.
Jlnst oueHuBaHMS PE3yNbTAaTOB OOYy4YEHUs B BUJE YMEHHMA U HaBBIKOB
WCIIOJIB3YIOTCS CIEAYIOLINE MPOUEAYPHI U TEXHOJIOTUU:
® BBINIOJHEHUE MPAKTUYECKUX 3aJlaHUM (TEKYIIU KOHTPOJb, TPOMEXKYTOUHAs
aTTecTarms).
[IpuMepbl NOpPaKTUYECKUX 3aJaHUM [JJIs TPOBEACHUS TEKYIIEr0 KOHTPOJA U
MPOMEKYTOUHOM aTTecTalu TMpejacTaBieHsl B 1. 6.3 HacTosmed Paboueit
MPOTrPaMMBbl TUCHUILIAHBI.

Kputepusmu oneHnBaHus SBISIIOTCS MOJHOTA 3HAHUMW, HAJMYWE€ YMEHUU U
BJIaJ€HUI (HABBIKOB), NEPEUUCIEHHBIX B M. 5 HacTosei Pabouell mporpammel
JTUCLIUIIINHEL.

«Ilnoxo» — oOydaromuiics HE TPOJEMOHCTPUPOBAT HHUKAKMX 3HAHUN 00
OCHOBHBIX TEOPETUUYECKHUX pa3leliax Kypca, HE IOKa3aJl HUKAaKUX YMEHUW U
HAaBBIKOB BBIITOJIHEHUS [TPAKTUYECKUX 3aJaHUM;

«HeynoBierBopuTeabHO» —  OOydYalIIMWcs  HE  MPOJEMOHCTPHUPOBAI
OpejcTaBiICHUsT 00 OCHOBHBIX TEOPETHYECKMX pasleiax Kypca, HE IOKazall
MHUHUMQJIBHO  JIOIIYCTUMBIA YPOBEHb YMEHHMM W  HAaBBIKOB  BBINOJHEHUS
IIPAKTUYECKUX 3aJaHUM;

«Y10BJIETBOPUTEJIBbHO» — OOYYAIOUIMICS TPOJEMOHCTPUPOBAT M3JI0KEHUE
(bOpMYIMPOBOK OCHOBHBIX TEOPETUYECKUX IMOJIO0KEHUN Kypca U YCIEIIHO MoKa3al



YMCHHA W HABBIKM BBIIOJHCHHUA IIPAKTHYCCKHUX SaﬂaHI/Iﬁ 0a3oBoOro YPOBHA
CJIOKHOCTH,

«XOpOIIIO» — o6yqafonmﬁc;1 MMPpOACMOHCTPUPOBAJI CBA3HOC HU3JIOKCHUC OCHOBHBIX
TCOPCTUICCKUX MOJI0KEHU U KypCa H YCICIIHO IIOKa3aJl YMCHHA H HABBIKU
BBITIOJIHCHUA CTAHAAPTHBIX ITPAKTHYCCKUX SaﬂaHHﬁ;

«O4eHb X0pOWIO» — OOYYAIOIIUKCA TMPOJEMOHCTPUPOBAT CBS3HOE H3IIOKEHUE
MPAKTUYECKUA BCEX TEOPETUUECKUX MOJOKEHUN Kypca M YCHEIIHO MoKa3al YMEHUs
Y HaBBIKU BBITIOJTHEHUS CTAHIAPTHBIX MPAKTUUECKUX 3aJIlaHU;

«OTIHYHO» — O0y4YarouIuiicss MpPOJEMOHCTPUPOBAN CBSI3HOE H3JIOXKEHHE BCEX
TEOPETHUYECKUX IIOJOKEHUH Kypca M YCHEIIHO II0Ka3al YMEHHS M HaBbIKU
BBIIIOJIHEHHUS IPAKTHYECKUX 3a/1aHUN MTOBBIIIEHHOIO YPOBHSI CII0KHOCTH;

«IIpeBocxoaH0» — OOyYArONIMICA MPOJEMOHCTPUPOBAT YPOBEHb 3HAHUN B
o0beMe,  TMPEeBHIAIONEM  CTaHAAPTHYIO  IPOrpaMMmy  TMOATOTOBKH, H
MPOJIEMOHCTPUPOBAII TBOPUECKUM MOAXO/] K BBIIIOJHEHUIO TPAKTUUECKUX 3aJaHUN
MOBBIIEHHOTO YPOBHS CJI0KHOCTH.

6.3. TumoBble KOHTPOJIBHBIC 3aJaHHS WA WHBIC MaTepUajIbl, HEOOXOAUMBIC IS
OIICHKH PEe3yJIbTaTOB OOy4YEHUS

6.3.1. Ilpm mpoBeAcHMHM TPOMEKYTOUYHOM aTTECTAIMU  OOyJaronuMCs
OpeaIaraloTcs  CIACAYIONIMEe  KOHTPOJBHBIE  BOMPOCHI,  OXBAaTHIBAIOIINE
IPOrpamMMy TUCIUTIIUNHBI « AHATUTHYCCKAS TEOMETPHUS:

1. JlekapToBBl KOOpPAMHATHI Ha IUIOCKOCTH. JleneHue oTpe3ka B 3aJaHHOM
OTHOLIEHUH. YPaBHEHUE KPUBOU Ha TIJIOCKOCTH.

2. IlonspHble KOOpAMHATHI Ha MockocTu. Llunuuapuyeckue u chepuueckue
KOOPJIMHATHI B IPOCTPAHCTBE.

3. Ompenenutenyd U CUCTEMbl JTUHEHHBIX YpaBHEHUW 2-TO U 3-TO TOPSIKOB.
®opmynsl Kpamepa.

4. Tlonsatue BekTopa. JIuHelHble omnepanuu. JIuHelHas HE3aBUCUMOCTh U

0asuc.

[lepexon ot ogHOrO 6a3zuca K IPyroMy Ha MIIOCKOCTH U B IPOCTPAHCTBE.

CkansipHoe npou3BefieHue BeKTOpoB. OpTOHOPMUPOBAHHBIN Oa3ucC.

BekTopHOE ¥ cCMemaHHOE ITPOU3BENCHUE BEKTOPOB.

VYcnoBrsl KOMIUIAHAPHOCTU Y KOJUTMHEAPHOCTH BEKTOPOB.

VYpaBHEHUs NEPBOW CTENEHU: NpsMasi IMHUSA Ha IUIOCKOCTH U IIJIOCKOCTh B

IIPOCTPAHCTBE.

10. VpaBHeHUsT TpsIMOM JIMHUU Ha TUIOCKOCTH. YTOJ MEXKIy TMPSIMBIMU.
VYcnoBus napaJuieIbHOCTU Y MEPIICHIUKYISIPHOCTH IBYX MPSMBbIX.

11. PaccTostHue OT TOYKHA 10 MPAMOM Ha IMIOCKOCTH. OCHOBHBIE 3aJayd Ha
NPSIMYIO Ha TUIOCKOCTHU. ITydoK npsMbIX.

©WooN O
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12. Ilnockocth W mpsiMass B mpocTpaHcTBe. KoopauHaTHbIE W BEKTOPHBIE
YPaBHEHHH.

13. [lapannenbHOCTh IUIOCKOCTEW B mpocTpaHcTBe. llpsmas kak JuHUSA
HEpEeCceYeHUs IByX IJIOCKOCTEH.

14. OcHOBHBIE 337]aul Ha IJIOCKOCTh U MPSIMYIO B MPOCTpPaHCTBE. PaccTosiHue
OT TOYKH J0 IJIOCKOCTH U OT TOUKH JI0 PSMOIA.

15. AnreOpanueckue JMHUU U IOBEPXHOCTH. LIUIMHAPEI U KOHYCHI.

16. Konnueckue cedeHus, ypaBHEHUS B TOJSPHBIX KOOPAUHATAX.

17. Kanonnyeckue ypaBHEHHUs 3JUIUIICA, TUepOoibl U mapaboisl. BriBog u3
ypaBHEHUH B MOJISIPHBIX KOOPIMHATAX.

18. Dmnunc, runepbona u mapaboia Kak ainredpanyeckue JIMHUU BTOPOTO
MOpsIKA.

19. OcHOBHBIE CBOICTBa 3JUIMIICA, TUNEPOOSb W Tapabonbl. DOKYyChl U
JTUPEKTPUCHI.

20. KacarenbHbIe K 2JUTUIICY, THIIEPOOJIe 1 mapadoJie.

21. IlapameTprueckoe  ypaBHEHHME DJJUIMIICA.  OJJIMIC  KAaK  MPOEKIMS
OKPY>KHOCTH Ha IJIOCKOCTh U 3JUTUIIC KaK CEYEHHUE KPYTJIoro HUIMHIpA.

22. Ilepeceuenrie KpUBOW BTOPOTO MOpsSAKa U NPAMON. ACHUMITOTHYECKHE
HaIpaBJICHUSI.

23.I1oBepxHOCTH BTOPOTrO nopsiika. LIeHTp moBEepXHOCTH.

24. CtangapTHOE YIPOIICHUE YPaBHEHHUS TOBEPXHOCTH BTOPOTO MOPSIKA Yepe3
MOBOPOT CUCTEMBI KOOPAMHAT.

25. Knaccudukanus eHTpaIbHBIX TOBEPXHOCTEH BTOPOTO MOPSAKA.

26. Knaccudukaius HeIIEHTPAIbHBIX TOBEPXHOCTEH BTOPOTO MOPSIIKA.

27. llpsimonuHEHbIE 00pa3yIolie MOBEPXHOCTEH BTOPOTO MOPSIKA.

6.3.2. Ilpumepsl TpaKTUYECKUX 3aJaHUM IS TPAKTUYECKUX  3aHITHM,
CaMOCTOATENLHON paboThl 00YYAIONIMXCS, MTPOBEACHHS TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOYHOMN aTTECTALUH:

1. BBeaenue. MeToa KOOPAMHAT.
1.1.  Hansl Touku A(3,—1) u B(2,1). Onpenenuts koopauHatel Touku M,

CUMMETPUYHOU TOYKE A OTHOCUTEIBHO TOYKM B, M KOOpIAMHATHI TOYKH
N, CHAMMETPUYHOMN TOUKE B ornocurensro Touku A

1.2. CocraButh YpaBHEHHUE reOMETPUYECKOTO MeECTa TOYEK,
PaBHOYJAJIIEHHBIX OT JIBYX JAHHBIX TOYEK M,(-2,4) 4 |\/|2(6,8).

1.3. Touka M co ckopoctso V paBromepHo asrkercst o mpsimoit ON |
KOTOpasi pPABHOMEPHO BpaIllaeTcsi BOKPYT Touku O (Hayajga KOOpAUHAT) C

IIOCTOSIHHOM YTJIOBOM CKOpPOCThIO (V. Tpaekropus TOUYKH M  Ha
mnockoctu (0, ) HasbiBaercs crupanbio Apxumena. CocraButh eé

YPaBHEHHUE B IMOJSPHBIX KOOPJAUHATAX.

2. CucreMbl JIMHEHHBIX yPABHEHU BTOPOr0 U TPETHEro MOPsaKa.



0
cosa sing
sina cosp
2X +4X, + X3 =4
3% +6Xy +2X3 -4
4% — X, —3%3 =1
2% —3X, +4X3 =0

2.1. YnpocTuTh BeIpaKEHHE

2.2. Pemuth cucteMy ypaBHEHHI

2.3. Pemuth cucteMy ypaBHEHHI

3. BekTopnas anreopa.
3.1. Ha miockocTH 1aHBl BEKTOPHI el:(z, _3) v e, :(1, 2). Haiitu

pasioxeHue BekTopa a = (9, 4) 1o BekTopam {g;,e, .
3.2. JlaHl TpM HEKOMILUIAHAPHBIX BeKTOpa a,b,c, M TpH  BeKTOpa

|=2a—-b-c, m=2b-c-a u n=2c—-a—b. fBusroTcs 1M BEKTOPHI
|, m, n xommuianapubiMu? Eciu ma, TO ykas3aTh, Kakas JIMHEHHAs CBS3b

MEXy HUMH CYILIECTBYET.
3.3. Ilokazatb, 4TO mpu JIIOOBIX BEKTOpax a, b, ¢ Bekropel d u

d =(a,c)b —(a,b)c SABIAIOTCS NIEPIICHAUKYJIAPHBIMH.

3.4. Ha miockocTH JaHBI IBa BEKTOpa e, ue,, PpUIEM |e1 |= J2, le, |=1,
a yroj MeXIy NaHHBIMU BEKTOpaMu ¢ = /4. Ha IIIOCKOCTH Takke
MIOCTPOCH Tapajlie]IorpaMM, CTOPOHBI KOTOPOTO 3aJ[aHbl BEKTOpaMu d U
b, UMEIIUMH B 0azuce {el,ez} KOOpJAUHATEL A = (2, 2) 51
b= (— 1 4). Haitn  pnuubl guaroHamed © yINIBL - 3TOrO

rapajuiesorpaMmma.
3.5. Jlns HEKOTOphIX TPEX BEKTOPOB a, b, ¢ BBINOJHAETCS PaBEHCTBO

[a,b]+[b,c]+[c,a]=0. Ilokasats, 4TO BeKTOpa g b, ¢ SBISIOTCS

KOMIUTAaHAPHBIMHU.
3.6. Kaxoe MHOXKECTBO X BEKTOPOB yIOBIETBOPAET ypaBHEHHIO [x,a]=bh,

rae d u D ects HEKOTOpbI€ (PMKCUPOBAHHBIE BEKTOPHI?

(a.c) (ad)
(b.c) (b.d)

3.7. Jloka3aTbh TOXIIECTBO: (a,b] [c,d]) =

4. TlpsimMble JJUHUM U TUIOCKOCTH.

4.1. Ha nnockoctu nansl Touku L(—6, 0) u N (0, 8). 3anucars ypaBHenue
IIPSAMOM, IPOXOIAIICH Yepe3 CeperHy OTpe3Ka LN u orcexaromeit Ha
ocu OX Brpoe GonbLmit 0Tpe3ok, 4eM Ha OCH Oy

4.2. Ha miockocTH JaHbl KOOpIWHATHI BepmHH TpeyroiabHnka POR:
P(0,5); Q(-3,1); R(l, —2). Haiitn nnvHy BBICOTBI TPEYTOJIbHHKA,

ONYILIEHHON U3 BEPILIMHBI R.



4.3. Haiitn paccrosnue d,, OT TOYKH M ¢ pamuyc-sexropom [y no

IPSIMOU L, sananmnoii B HOpMaJIbHOM hopMe ypaBHEHUEM (r, n) =D.

4.4. V3BectTHbl koopauHatThl BepimmH Tetpasapa ABCD: A(2, -1, 3),
B, -3,5), C(6,2,5) u D(3,—2,-5). Haitu ummHy BBICOTHI,
OMyIIeHHOW 13 BepmmHbl D Ha rpans ABC.

4.5. C nomomupbio ornepanuid BEKTOPHOW aireOphl 3amucaTh ypaBHEHUE
IUIOCKOCTH I = I, +au +bv B Buge (r,n)=D.

4.6. CoCTaBHTb ypaBHEHHE IIIOCKOCTH, oTcekaromeii Ha oct OZ orpesox
C=-5u HEPIEHAUKYISAPHOM K BeKTopy N = (-2, 1, 3).

4.7. HaiTu pacCTOsHUE MEKIY ABYMs apauIebHBIMK IPAMBIMA L, ¥ L,

3aJJlaHHBIMU YPaBHEHUSIMU [r,a] = b1 U [r,a] = b2.

5. KpuBble BTOPOro mopsjaka.
5.1. 3anucaTh KaHOHMYECKOE YpPAaBHEHHME DIUIUIICA, CHUMMETPUYHOTO
OTHOCUTEJIBHO KOOPJAMHATHBIX OCEH U TMPOXOMASIIET0 Yepe3 TOYKU

L(3v2, 242)u N(6, 0).
5.2. Jloka3aTb, 4YTO TPOMU3BEACHHE PACCTOSHUNA OT JO00M TOUYKH

FI/IHCp6OJH>I JI0 €€ aCUMIITOT €CTh BEJIMYMHA IIOCTOSHHAS.
5.3. CocTaBuTh YPaBHCHUA KaCaTCJIbHBIX K OKPYXKHOCTH

X2 + Y% + 4x —8y + 2 = 0, IPOXOAALIMX Yepe3 HAYaI0 KOOPAHHAT.

5.4. Jlano ypaBHeHue smmunca x?/a?+z%/c? =1, J€XKaIero B MIOCKOCTH
y =0. Ilomy4nts ypaBHEHHE OJUIMIICOMIA BPAIICHHS, IOIyYCHHOTO
BpalllEHUEM DTOIO dJIIMIIca BOKpYT ocu Oz .

6. IloBepXHOCTH BTOPOIro MOpPsiaKa.
6.1. JlaHo ypaBHEHHE OCH L KPYyIJIOro mWIuMHApa: X=9-t, y=4-2t,
z=T7+2t, W KOOPOMHATBI TOYKH M,(L -2,3), JIe)KaIen Ha €ro

nmoBepXHOCTH. CoCTaBUThL ypaBHEHHWE IWIMHIpPA B JCKAPTOBBIX
KOOpIHAaTax.

6.2. CocTaBUTh BEKTOPHOE YpaBHEHHE IPSMOr0 KPYroBOro KOHyca C
BEPIINHON B TOUKE Mo(ro) 1 OCBIO 1 =1, +at, 3Hasd, YTO YrOJI MEXKAY €To

oOpazymoliei 1 OChl0 paBeH (.
6.4. MeTtoauyeckre MaTeprabl, ONMPECIISIIOITNE TPOIEyPhl OIECHUBAHUS

1. Tlonoxenue «O MNPOBEACHUM TEKYLIErO KOHTPOJS YCIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTectanuu oOyuatomuxcs B HHI'Yy, yrBepxknennoe mpukazom
pexkropa HHI'Y ot 13.02.2014 No55-O/.

2. Tlonoxenue o ¢oHAE OIEHOYHBIX CPEACTB, YTBEPKICHHOE IMPUKA30M
pexropa HHI'Y ot 10.06.2015 Ne247-O/1.
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7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUIINHbI

a) OCHOBHAs JTUTEPATypa:

1. J.B. bexnemuieB, Kypc aHanmuTuueckoil reoMeTpuy M JIMHEHHOM anreOphl,
M.: Hayka, 1987, 320 c. ®ong dynmamentanpHor OmOmmorekun HHIY,
aboHeMeHT (pusnueckoro dakynpreta, 30 dK3.

2. B.A. Unwbun, D.I'. Tlo3usak, Ananutudeckas reomerpus, M.. Hayka, 1988,
224 c. ©ong OynnamentanbHoi oudanoreku HHI'Y, 26 aks3.

3. A.B. Xomunkwnii, A.B. TenexxaukoB, COOpHUK 3a1ad MO aHATHTHYICCKOU
reomerpun, H. Hosropox: MHW3g-so HHI'Y, 2008, 71 c¢. ®oHx
OdynnamentansHoit  Oubnmorekm HHI'Y, aGonemenT  (u3mdeckoro
¢akynbrera, 30 9K3.

4. JI.A. bexnemumena, A.YO. IlerpoBuu, M.A. Uybapos, COopHHUK 3ama4 IO
aHAJIMTHYECKOW reoMeTpHuH U JIMHeWHoU anredpe, M.: Hayka, 2003, 496 c.
®ona Oynnamentanbaoi 6momorexku HHI'Y, 30 sks.

5. J.B. Knerenuk, COopHUK 33724 110 aHATUTHYECKOM reomeTpuu, M.: Hayka,
1986, 224 c. ®oun dynmamentanbHoi OmOmmoreku HHI'Y, aGonemeHt
dusnueckoro ¢axynprera, 30 9K3.

0) ZOMOJHHUTEILHAS IUTEpPaTypa.
1. A.B. IloropenoB, Ananutuueckas reomerpusi, M.. Hayka, 1968, 176 c.
®onn OynnamentanbHor ondmmorexku HHI'Y, 24 sk3.
2. O.H. IlyGepOumiep, 3agaun U ynpaxxHEHUS 1O aHATIMTUYECKON reOMeTpuH,
CIIO.: Jlanw, 2007, 336 c. https://e.lanbook.com/book/430

B) IporpamMmHoe obecneuenne u MHTepHEeT-pecypChl:
Hurtepuet-pecypenl @ynnamentansaoit oudmmorexku HHIY
http://www.lib.unn.ru/.

8. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIIUHBI

MartepuanbHO-TEXHUYECKOE  OOecleueHrue JUCHUIUIMHBI ~ O00YCIIOBJIEHO
HaJIM4YMEM Y4YeOHBIX ayIuTOpUil i1 TPOBEICHUSA 3aHATHH, OO0OpPYAOBaHHBIX
CHeuaIu3upOBaHHON MeOEbI0, MEJTOBBIMH MJIM MAarHUTHO-MAapKEPHBIMU JOCKaMU
JUTSL TIpeficTaBiieHnss yueOHoM mHpopmanuu Oombiioi ayautopuu. Pecypc mena u
MapKepoB JJI JOCKU B yU€OHBIX ayAUTOPUSIX PETYISIPHO BO30OHOBIISAETCS.

[ToMemennss a1 caMOCTOATENIbHONW paboThl oOydaromuxcsa (Ha ©Oasze
®ynnamentanbHoil Oubmnorekn HHI'Y) ocHailieHbl KOMIOBIOTEPHOM TEXHUKOM C
noJKitoueHueM K cetu «VHTepHeT» M obecrieueHHueM JO0CTyNa B 3JIEKTPOHHYIO
uHdopmaImoHHo-obpaszoBarenbuyto cpeaxy HHI'Y.

[Iporpamma coctaBiena B cooTBeTcTBUU C TpeboBanusimu DPI'OC BO mo
HarpasyieHuo moaroroBku 03.03.02 dusuka.
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ABTOD:

JIOLIEHT Kadeapbl TEOPETHIECKON (PU3NKH
dbuznyeckoro GakyabTeTa,
K. ().-M. H., IOIICHT | Xomunkwuii J1.B. /

Penensenr:

H.o. 3aB. xadenpoit TeopeTrueckoit Pu3nku
dusznyeckoro gaxkyapTeTa,
1. .-M. H., TOIIEHT / Bypnos B.A. /

[TporpaMmma onmoOpeHa Ha 3acefaHud  Y4eOHO-METOAMYECKOHM KOMHCCHUU
¢usnueckoro paxyinprera HHI'Y ot 30 aBrycra 2017 roma, mporokon Ne 6/H

[Ipencenarens
VY4yeOHO-MeTOIMUECKON KOMUCCUU
¢usnaeckoro axynprera HHI'Y | Cno6nsixos B.B. /
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