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1. MecTo ¥ nesiu AucUIUIMHBI B cTPpYKTYype OIIOII

JucuuminHa «AHaauTUYeCKasi TeOMETpUs» OTHOCUTCA K 0a30BOM yacTu
b1.b 610ka b1 «Jlucuurminnasl (MOIYJIN)», SIBISETCS 00s3aTEIBLHOMN NI OCBOCHUS,
MPEnoacTCsl Ha IEPBOM oy 0OyUeHHs, B IEPBOM CEMECTPE.

I{enssMu OCBOEHMS TUCHUIUIMHBI «AHAIUTHYECKAS] TEOMETPHS SABJISIFOTCS:

e OBJAJCHHE METOJAMHM HCCIEAOBAHUS MATEMATHYECKMX M TIE€OMETPUYECKHUX
MojieJel OOBEKTOB M MPOLECCOB B OKPY’KAIOLIEM MHpE, OCHOBAHHBIX Ha
NPUHIMIAX AHATUTUYECKOW I'€OMETPUH, COCTOSIIMX B NPUMEHEHUM METoAa
KOOpPJIMHAT IIPU OMKUCAHUU T€OMETPUUYECKUX OOBEKTOB;

® OCBOCHHME CTYJEHTaMU HayaJl MaTeMaTUYECKOro arrapaTa JMHEHMHOU anreopsbl
Ha MpUMeEpe MPOCTHIX 3a/1ad AHATIMTUYECKON F€OMETPUH, B TOM YHUCJIE OCHOB
TEOPHUHM JIMHEHNHBIX U KBAAPATUYHBIX 00pa30B;

® BbHIPAa0OTKA Yy CTYJEHTOB MPAKTUYECKUX HABBIKOB OINHMCAHUS CIIOKHBIX
IPOLECCOB M 3aKOHOMEpHOCTeH (M3MKM Ha S3bIKE AJE€KBATHBIX WM XOPOILIO
U3BECTHBIX MAaTEMaTUYECKUX U T€OMETPUYECKUX MOJEIEH.

2. CTpyKTypa M coaepkaHue JTUCHUILIUHBI

O0beM AUCHUIIUHBL « AHATUTUYECKAs] TEOMETPHUSD) COCTAaBIsET 4 3a4eTHBIX
eIMHUIIBI, Bcero 144 daca, U3 KOTOPBIX 66 4acOB COCTaBIIIET KOHTAKTHas paboTa
oOydaromierocsi ¢ mnpenojasateiieM (2 yaca — MEpPONPHUATHS IPOMEKYTOUHON
aTTecTtaluu; 32 Jaca 3aHATHS JIEKIIMOHHOTO THUMA, 32 Jaca 3aHSITUS CEMUHAPCKOTO
TUna (MpaKTUYECKUEe 3aHATHS), B TOM YHUCJIE 2 yaca — MEPONPUSITHUS TEKYIIEro
KOHTPOJISI YCIEBAeMOCTH), 78 YacOB COCTaBJISIET CaMOCTOsATENIbHas pabora
oOyuaromierocs (42 yaca camocTosITeNIbHas paboTa B TeueHne ceMmecTpa, 36 4acoB
caMOCTOsITeIbHAsI paboTa MPHU MOATOTOBKE K MPOMEKYTOUHOM aTTeCTAIUN ).




COI[GD)KaHI/Ie JUCTTMITIIMHBI «AHanuTUYecKas recoOMCTpUA»

HaunmeHoBaHUe H KPaTKoe cOlepsKaHue
Pa31esI0B H TeM TUCHUTLIUHBI

Bcero
(4acshi)

B TOM YHUCIJIC

KOHTaKTHas padora (padora Bo

B3aMMO/IefiCTBHM C MpenojgaBarTejieM) B

TEYECHHUE ceMeCTpa, 4achl,

N3 HUX

3anaTus
JeKIMOHHOI'0

THIIA

SaHaTusa
CEMHHAPCKOT0
THIIA

3anaTus
JIa0opaToOpHOro

THIIA

Bcero

CamocTosiTeibHasi padoTa

B TCUYCHHE CEMECTPA, YaAChI

1. Beegenne. MeTox KOOpaAMHAT.
JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.
Jenenue oTrpeska B 3aJTaHHOM
OTHOLICHUU. Y PaBHEHUE KPUBOM Ha
miockocTH. [lonsipHble KOOpaAUHATHI Ha
mockocTy. Lunuuapuueckue u
ceprueckre KOOpINHATHI B
npocrpanctie. [lapamerpuueckue
ypaBHEHUA KpUBOM. Touka nepeceyeHus
KpUBBIX.

15

2. CucreMbl JHHEHHBIX YPABHEHUH
BTOPOI'0 U TPeThero NopsiaKa.
[TonsiTne matpuiibl. PopmyJIbl JIs
OIIpeAEIUTENIEN MaTPULL BTOPOTO U
TpeThero nopsiaAKoB. CUCTEMBI JIMHEHHBIX
ypaBHEHU BTOPOTO U TPETHETO
nopsiakoB. @opmyiiel Kpamepa niis
pEIIeHUs CUCTEM C KBaIpaTHOM
MaTpuiei KodhGUIMEHTOB.

11

3. BekTopHas aiareopa.

[TonsiTue BekTopa. JInHelHbIEe onepanuu
HaJl BeKTOopaMu. JInHeiHas
HE3aBUCUMOCTb U 0a31C B BEKTOPHOM
npocrpascTse. [lepexon oT ogHOTO
0a3uca K ApyroMy Ha INIOCKOCTH U B
npoctpancTBe. CKansipHOe
IIPOU3BEICHNAE BEKTOPOB.
OproHopMupoBaHHbIi 6a3uc. Bekroproe
Y CMEILIAaHHOE NTPOU3BEACHUE BEKTOPOB.
YcnoBus KOMILIAHAPHOCTH U
KOJUIMHEApPHOCTH BEKTOPOB.
[TpunoxeHus BEKTOPHOH anreOpbl K
BBIUHCJICHUIO IUIOIAJe 1 00bEMOB.

19

12

4. llpsimMble JIMHUM U TJIOCKOCTH.
YpaBHeHUs NEPBOIl CTENIEHU
OTHOCUTEJILHO KOOPJMHAT: MpsiMast
JIMHUS Ha MJIOCKOCTH M IJIOCKOCTD B

19

12




IIPOCTPAHCTBE. Y paBHEHMSI IPSAMOU
JIMHUU HA IJIOCKOCTH. YTOJI MEXKIY
MIPSAMBIMU. Y CIIOBHSI TAPAJUIETIBHOCTH U
NEPIEHIUKYJISIPHOCTH IBYX NPSIMBIX.
PaccrosiHME OT TOUKM 10 IPSIMOM HA
10cKocTH. OCHOBHBIE 33/1a4M Ha
IIPSAMYIO Ha IJIOCKOCTH. [Iy4oK npsiMBIX.
IInockocTh U npsiMasi B IPOCTPAHCTBE.

KoopanHatHbIEe M BEKTOPHBIE YPABHEHUSL.

[TapannenpHOCTH IIIOCKOCTEN B
npoctpanctie. [IpsiMast kak TuHUS
MepecevyeHust ABYyX MIOCKOCTEM.
OcHOBHBIC 33124 HA MJIOCKOCTh U
MpsIMYIO B MPOCTpaHCTBE. PaccTostHue ot
TOYKH J0 INIOCKOCTH M OT TOYKH 10
MIPSIMOM.

5. KpuBble BTOPOro nopsiaka.
[TonsTre anredpanyecKoi TMHUH U
anreOpandecKoil TOBEPXHOCTH.
[MuinHaapuYeckre 1 KOHUYECKHe
noBepxHocTu. KoHnueckue ceueHus,
OCHOBHBIE CBOICTBa, ypaBHEHUS B
MOJIAPHBIX KoopanHaTax. Kanonnueckue
YPaBHEHMS JJIIUIICA, TUIIEPOOIIBI U
napaOouibl. BelBoa U3 ypaBHEHMI B
HOJISIPHBIX KOOpAUHATAX. DJUIUIIC,
runep6oia u napadosa Kak
anreOpandecKkye JUHUU BTOPOTO
nopsiaka. OCHOBHBIE CBOWMCTBA ILIUIICA,
runepOosbl U napaboisl. POKyCHl U
nupekTpuckl. KacaTenbHble K 3JUIHIICY,
runepoOoie u napadoue.
[TapameTpudeckoe ypaBHEHHUE JILIUIICA.
DNIUIC KaK MPOEKLUs OKPY>KHOCTH Ha
IUIOCKOCTb M JIJIMIIC KaK CEUYECHUE
Kpyrioro uununapa. [lepeceuenue
KPHUBOW BTOPOTO MOPSKA U MPSMOM.
ACUMIOTOTHYECKUE HANIPABICHMUSI.

19
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6. IloBepXHOCTH BTOPOT0 MOPSAKA.
OnpeneneHre NOBEPXHOCTH BTOPOTO
MOPsIIKa B JIEKAPTOBOM CUCTEME
KoopauHaT. LleHTpasibHble TOBEPXHOCTH
HaXOXXIACHUC LCHTPA IMTOBECPXHOCTH.
CranzapTHOE yNpOILIEeHUE YpaBHEHHUS
MIOBEPXHOCTU BTOPOTO MOPsIIKa Yepe3
MIOBOPOT CUCTEMbI KOOPHMHAT.
Knaccudukanus neHTpaabHbIX
MIOBEPXHOCTEH BTOPOTO MOPSAIKA.
Knaccudukanus HeneHTpaabHbIX
MIOBEPXHOCTEH BTOPOTO MOPSIKA.
[IpsiMmonuHeitHBIE 00pa3yroITHe
MIOBEPXHOCTEH BTOPOTO MOPSIKA.

23

16




MHBapuaHTBI TOBEPXHOCTEH BTOPOIO
nopsaka. MccienoBanve ypaBHeHUs
ITOBEPXHOCTHU C IOMOIIBIK) UHBAPUAHTOB.

B 1.4. TeKymmii KOHTPOJIb 2 2 _

HpOMe)KYTOLIHaﬂ arrecrauud — 3K3aMCEH

3. O6pa3zoBaTesibHbI€ TEXHOJIOTMH

1) Urenue nekiui;

2) CONMpPOBOX/ICHUE JIEKIIMI HATMCAHUEM U BBIBOJIOM (POPMYII, MOCTPOCHUEM
rpaduKoB, U300paKEHNEM PUCYHKOB Ha JI0CKE;

3) MeToIMKa «BOIMPOCHI U OTBETHDY;

4) BBITIOJIHEHHE MPAKTHUYECKOTO 3aJaHus Y IOCKU;

5) unauBUayalbHas paboTa HaJl MPAKTUYECKUM 3a/IaHUEM;

6) paboTa B mapax HaJ MPaKTUUYECKUM 3aJJaHUEM;

7) paboTa B MalbIX rpymnmnax Haj MPaKTUYECKUM 3aJaHHEM;

8) MeToauKa «MO3TOBOU IITYPMY.

4. YueOHo-MeTOoaMYeCKOe  o0ecledyeHHMe  CAMOCTOSITEIbHOW  padoThI
00yJarmuxcs

CamocrosiTennbHast  paboTa  oOydarolmuxcs MpeanojiaraeT  HU3ydeHHUe
KOHCIIEKTOB JIEKLWW, BBIJICJIEHHBIX Pa3JeloB OCHOBHOW JHUTEpPAaTypbl, a TaKKe
JOTOJHUTENBHOW  JINTEPATypbl,  BBIINOJHEHHUE  NPAKTUYECKUX  3aJIaHUM,
OTBEYAIOIIMX M3y4YaeMbIM pa3jiesiaM JUCUUIIMHBI, TOJTOTOBKY K MPOMEXYTOYHOU
aTTeCTALUH.

IlepeyeHb ~ OCHOBHOM W [IONOJHUTEIBHOM  JUTEpaTypbl  JJ
CaMOCTOSITETILHOTO M3y4eHHMsI MpUBEIEH B M. 7 Hacrosueil Pabodeil mporpammel
JUCLUUILUIAHBIL.

KoHTposibHBIE BOIPOCHl JUIsI NPOMEXYTOYHOM aTrTecTalv, HPHUMEpPHI
MPAKTUYECKUX 3aJaHui TpUBEIACHBI B M. 6.3 Hacrtosmer Paboueit mporpammbl
JUCUUIUIUHBI.

5. Ilnanupyemble pe3yabTAaThl O0y4YeHHMsl MO AMCIHUIIAHE, COOTHECEHHbIE C
IUVIAHUPYEMBIMH Ppe3yJbTaTaMH OCBOEHHSI 00pa30BaTeJbHOM TNPOrpamMMbl
(koMIeTeHUMSIMH BBINIYCKHUKOB)

I[lnanupyembie pe3yJbTaThbl 00y4eHHS 10
@DopMupyeMble KOMIETEHIIMH
JTHCITHIIJIHHE
OMK-1: CnocobeH npumeHsTb 6a3oBble JemoHcTpaLma cnocobHOCTU NPUMEHATD
3HaHMA B 061aCTU PU3NKO-MATEMATUYECKMX U | Ba3oBble 3HaHWUsA B 061acTn GU3MKo-
(nnn) ectecTBeHHbIX HayK B cdepe cBoel MaTeMaTUYeCcKMX 1 (Mn) ecTecTBEHHbIX HayK B
npo¢$eccMoHaNbHOM AeATENbHOCTU chepe cBoel NpodeccnoHabHOM AeATENbHOCTH

6. @oHI OIEHOYHBLIX CpPeACTB /JIsi NPOMEKYTOYHOH aTTecTAlMH IO
JTUCIHUILINHE

6.1. Onucanue 1mKan OUEHUBAHMS PE3YJIbTaTOB OOYUYEHHMS MO JUCLHUIUIMHE




[IpomexxyTouHOM — aTTecTanued Ui JUCHUILUIMHBI  «AHAIUTUYECKAs
TEOMETPUS» SABIIAETCS IK3AMEH.

Ilo uroraMm nK3aMeHa BBICTABIIAETCS OLIEHKA 10 CEeMHOAUIBHOM IIKaje:
oucHku «lInoxo» nm «HeynoBneTBOpUTEIBbHO» 03HAYAIOT OTCYTCTBUE aTTECTALUU,
OLICHKU «Y IOBJIETBOPUTEIBHO», «Xopomo», «OdeHbp xopomo», «OTIHYHO» U
«IIpeBoCX0IHO» BBICTABIIAOTCS IIPU YCIIEIIHOM IPOXO0XKICHUHU aTTECTALMH.

6.2. IIpoueaypsl U KpUTEPUU OLICHUBAHUS PE3YJIHTATOB O0YUYEHUS MO TUCIUIUINHE

Jlyist olleHMBaHUSI PE3yibTATOB OOYYEHHS B BHJE 3HAHUU MCIOIB3YIOTCS
CJIEIyIOLIYE IPOLETYyPbl U TEXHOJIOTUU:
® UHIUMBHUAYaJIbHOE coOeceoBaHue (MMPOMEKYTOUHAS aTTECTaIINs).
KoHTposibHBIE BONPOCH JUIsl UHJIMBHUAYAIbHOTO COOECEI0OBAHMS MPECTABICHBI B
n. 6.3 Hacrosmen Pabouel mporpaMmbl TUCHUTIIIAHBI.
Jlns olieHUBaHUS pe3yibTaTOB OOy4YeHUsS B BHUJE YMEHUW U HABBIKOB
UCIIOIB3YIOTCS CIAEAYIOLIME MPOUENYPHI U TEXHOJIOTUU:
® BBINIOJHEHUE MPAKTHYECKUX 3aJJaHUi (TEKYIIH KOHTPOJb, IPOMEXKYTOUHAs
aTTecTaius).
[IpuMepbl NOpakTUYECKUX 3aJaHUW Uil TPOBEACHUS TEKYIIEr0 KOHTPOJIA U
NPOMEXKYTOUYHOM aTTeCTallMM MpeacTaBieHbl B 1. 6.3 Hacrosimeid PabGoueit
MpPOrpaMMbl JUCHUILIAHBI.

Kpurepusmu oneHrBaHUS SBISIIOTCS MOJHOTA 3HAHWUW, HAIMYUE YMEHUW U
BJIaJICHUI (HABBIKOB), NMEPEUMCIEHHBIX B M. 5 Hacrosuieil Paboueil mporpamMmbl
JTUCIIUILIAHEL.

«Ilnoxo» — oOywarommuiics HE NPOJEMOHCTPUPOBAT HUKAKMX 3HAHHU 00
OCHOBHBIX TEOPETHUYECKHUX paszfenax Kypca, HE I0Ka3ajl HHKAaKuX YMEHHUU U
HABBIKOB BBITIOJTHEHUS MPAKTUYECKHUX 3aJaHUN;

«HeynoBJjIeTBOpUTEJIBLHO» —  OOydJamOnmuidcs  HE  IPOJEMOHCTPHPOBAI
npeACTaBiIeHUsT 00 OCHOBHBIX TEOPETHUYCCKHX pas3Jeiax Kypca, HE IOKa3al
MHUHUMAJIBHO  JOIYCTUMbI YPOBEHb YMEHHUM W HABBIKOB  BBINOJHECHUSA
MPAKTUYECKUX 3aJaHUM;

«Y10BJIETBOPUTEJIBHO» — OOYYAIOMIMIICS NPOAEMOHCTPUPOBAT U3JIOKEHHUE
(bOpMyIMPOBOK OCHOBHBIX TEOPETUYECKUX IMOJIOKEHUN Kypca U YCHEIIHO MoKa3al
YMEHUSI W HaBbIKM BBIIOJIHEHUS TNPAKTUYECKUX 3aJaHui 0a30BOTO ypOBHSA
CJIOHOCTH;

«Xopomo» — 00yJaronIuiics MPOAEMOHCTPUPOBAII CBA3HOE U3JI0KEHHE OCHOBHBIX
TEOPETUUYECKUX TMOJOKEHUNH Kypca W YCHEUIHO I[I0Ka3ajl YMEHHUSI W HAaBBIKU
BBITIOJIHEHUS CTaHJAPTHBIX IPAKTUICCKUX 3aJaHUMN;



«O4yeHb XOpOIIO» — OOYYAIOIIMKCA MPOJEMOHCTPUPOBAT CBA3HOE H3JI0KECHHE
IPAKTUYECKU BCEX TEOPETUUECKUX MOJOKEHUHM Kypca U YCIEIIHO OKa3aJl yMEHUs
Y HaBbIKU BBINIOJIHEHUSI CTAaHIAPTHBIX IPAKTUUECKUX 3aaHUM;

«OTIHYHO» — 06yanOMHﬁCH MPpOACMOHCTPUPOBAJI CBA3HOC H3JIOKCHHC BCCX
TCOPCTUUCCKUX I10JIOXKCHU I KypCa M YCICIOHO IIOKa3aJl YMCHHA W HABBIKU
BBITIIOJIHCHUS IMTPAKTHYCCKUX SaﬂaHI/Iﬁ IMOBBINICHHOI'O YPOBHA CJIIOKHOCTU,

«IIpeBocx0aHO» — OOydaroOlUiCcs MTPOJEMOHCTPUPOBAI YPOBEHb 3HAHUI B
o0beMe, TPEBBINIAIONIEM  CTAaHAAPTHYIO  MporpamMMy  TOATOTOBKH, U
IIPOJAEMOHCTPUPOBAJ TBOPUYECKUM MOAXO/ K BBIIIOJHEHUIO NMPAKTUYECKUX 3aJaHUN
MOBBIIIEHHOTO YPOBHSI CI0KHOCTH.

6.3. TunoBble KOHTPOJBbHBIE 3aJaHUsl WM HHbIE MaTepuaibl, HEOOXOIUMbBIC IS
OIIEHKH PEe3yJIbTaTOB 00yUYEHUSI

6.3.1. Ilpu mnpoBeneHUH MNPOMEKYTOUHOM aTTECTAUH  OOYyUYaIOIIUMCS
MpeajiaraloTcs  CIEAYIOIIMe  KOHTPOJBHBIE  BOOPOCHI,  OXBATHIBAIOIIHE
porpamMmy JTUCUHUITUHBI « AHATUTUUYECKAsI TEOMETPHUS):

1. [lexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. JlelieHHe OTpe3ka B 3aJaHHOM
OTHOLIECHHUU. Y PaBHEHNUE KPUBOU HA IIJIOCKOCTH.

2. lonapuble kKoopauHATHl Ha MiockocTu. Llunuuapuyeckue u chepuyeckue
KOOPAMHATHI B IIPOCTPAHCTBE.

3. OnpenenuTend U CUCTEMBI JIMHEMHBIX YPABHEHUN 2-TO M 3-TO IMOPSIKOB.
®opmyasl Kpamepa.

4. Tlonatne Bekropa. JImHewHble onepaunu. JIMHeWHas HE3aBUCHMOCTb H

Oasuc.

Ilepexon ot ogHOroO 6aszuca K IpyroMy Ha IJIOCKOCTH U B IPOCTPAHCTBE.

CkansipHoe npousBeieHue BeKTopoB. OpTOHOPMUPOBAHHBIN Oa3uc.

BekTopHOE U CMEIIaHHOE ITPOU3BEEHUE BEKTOPOB.

VY ¢10BUSA KOMIUIAHAPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB.

VYpaBHEHUs NEpBOM CTENEHU: NpsiMasi JIUHUSA Ha INIOCKOCTH U IJIOCKOCTh B

IIPOCTPAHCTBE.

10. YpaBHeHusT nOpsiMOM JIMHUM Ha IJIOCKOCTH. YTOJ MEXAY MPSIMbIMH.
VYcnoBus napaieabHOCTH U IEPIIEHIUKYJISIPHOCTH IBYX IIPSAMBIX.

11. PaccTosiHue OT TOYKM A0 MpsIMOM Ha IUIOCKOCTH. OCHOBHBIE 3aJladyd Ha
IIPSMYIO Ha TUIOCKOCTH. 1TydoK npsimMbIX.

12. IInockocte M mpsiMass B mIpocTpaHcTBe. KoopaWHATHBIE M BEKTOPHBIE
YpaBHEHUS.

13. ITapannenpHOCTh IUIOCKOCTEM B mpocTpaHcTBe. lIpsmas kak nuHUA
[IEPECEUYEHHUS IBYX INIOCKOCTEM.

14. OcHOBHBIE 3a7ja4M HA IUIOCKOCTh U NPSIMYIO B IpocTpaHcTBe. PaccTosiHue
OT TOYKH /10 IVIOCKOCTH U OT TOYKHU 1O NPSIMOM.

N



15. Anrebpandeckue TMHUU U IOBEPXHOCTH. LIMIMHIPHI M KOHYCHI.

16. Konnueckue ceuenus, ypaBHEHUS B MOJISAPHBIX KOOPJANHATAX.

17. KanoHnueckue ypaBHEHMs 3IUIuIica, runepOonibl U mapaboiibl. BeiBog u3
YpaBHEHUH B MOJIIPHBIX KOOPAUHATAX.

18. Dnnunc, runepbosia W mapabosa Kak aiareOpanvyeckue JIMHUU BTOPOIO
HOpsJIKa.

19. OcHOBHBIE CBOWCTBA JJUIMICA, TUNEpOOdbl M mapabonbl. DOKycsl U
JUPEKTPUCHI.

20. KacarenbHbI€ K 2JUTHIICY, TUTIEPOOJIC U MapadoJie.

21. IlapameTpuyeckoe ypaBHEHHE DJUIMIICA. OJIJUIMIC KaK  MPOEKIUs
OKPY’KHOCTH Ha INIOCKOCTh U 3JUIMIIC KaK CEYEHUE KPYTJIOT0 LIWIMH/IPA.

22. Ilepeceyenue KpUBOM BTOPOrO MOpAIKAa U MPSIMOM. ACHMIOTOTHYECKHE
HaIIpaBJICHMUS.

23.1ToBepxHOCTH BTOPOTO nopsAaka. LleHTp noBepxHoCTH.

24. CranmapTHOE ynpoOIIEHUE YPAaBHEHUS IOBEPXHOCTH BTOPOTO MOPAIAKA Yepes3
OBOPOT CUCTEMBI KOOPJIMHAT.

25. Knaccudukanus eHTpaJIbHbIX MOBEPXHOCTEN BTOPOIO MOPSIIKA.

26. Knaccudukaiys HeLIeHTPaJbHbIX MOBEPXHOCTEN BTOPOIO MOPSIAKA.

27. IpsmonuHeliHbpIe 00pa3yIolre MOBEPXHOCTEH BTOPOTO MOPSIKA.

6.3.2. IlpuMepbl MNpPAKTUYECKUX 3aJaHUN I NPAKTUUYECKUX 3aHATHM,
CaMOCTOSATENLHON padOThl 00yYarONTUXCsl, MPOBEACHUS TEKYIIETO KOHTPOJIS |
IIPOMEKYTOUYHOU ATTECTALINU:

1. BBenenune. MeTox KOOpAMHAT.
1.1. HMansl Toukn A(3,—1) u B(2,1). Onpenennuts xoopAauHaTel TOUKU M ,

CUMMETPUYHOU TOYKE 4 OTHOCUTEIBHO TOUYKU B, U KOOPAUHATHI TOUKHU
N, CHAMMETPUYHOMN TOYKE B ortrocurensro Toukn A

1.2.  CocraButh YpaBHEHHE r€OMETPUYECKOTO MecTa TOYEK,
paBHOYAQIEHHBIX OT ABYX JNAHHBIX TOUCK 7, (-2,4) U M,(6,8)-

1.3. Touka M co CKOpPOCTBIO V paBHOMepHO amkercs mo npsmoit ON |
KOTOpasi pPABHOMEPHO BpaIllaeTCsl BOKPYT TOUKU (O (Hayajaa KOOPAUHAT) C

TIOCTOSIHHON  YIJIOBOH cKopocThio (0. Tpaekropust toukn M Ha
miockoctH (,0,() HaspiBaercsi crnupainbio Apxumena. CocraBuTh €€

YPaBHEHHUE B MOJSPHBIX KOOPAUHATAX.

2. CucremMbl JIUHEHHBIX YPABHEHH BTOPOT0 U TPEThEro MopsijaKa.

0 1
2.1. YOpocTUTh BBIpaKEHUE _ :
cosa sinf 1
sina cosf 1
2.2. PemmTth cuctemMy ypaBHEHUI 2% thn T =4



2.3. Pemmnts cucteMy ypaBHeHuit ) 2% — 3% +4x3 =0,

3. BekrtopHas aiareodpa.
3.1. Ha miockocTu IaHbl BEKTOPbI e :(2, —3) H e, :(1, 2). Haiitn

pasnoxeHue Bektopa a = (9, 4) 1o Bextopam {e,,e, }.
3.2. JlaHpl TpuM HEKOMIUIAaHApHBIX BEKTOpa a,b,c¢c, U TpU  BEKTOpA

I=2a-b—-¢, m=2b-c-a ¥ n=2¢c—a—b. SIBIAIOTCA JI1 BEKTOPHI
1, m, n komuaHapusiMu? Ecnu a, To yka3aTh, Kakasl JIMHEHHas CBS3b

MEXy HUMHU CYIIECTBYET.
3.3. IlokasaTtp, 4To mpH JIOOBIX BEKTOpax a, b, ¢ BEKTOPBl A U

d =(a,c)b —(a,b)c ABIAIOTCA NEPIECHAUKYIAPHBIMU.

3.4. Ha mockocTH qaHbl [Ba BEKTOpa e, U e,, IPHIEM | e, |= J2, le, =1,
a yroj MeXIy NaHHBIMU BEKTOpamu ¢ = /4. Ha mockoctd Takxke
IIOCTPOEH IapajuieIorpaMM, CTOPOHBI KOTOPOr'O 3aaHbl BEKTOpaMu d U
b, umeiomumu B Gasuce {e,e,} koopmumari a=(2, 2) =u
b= (— 1, 4). Haiitmu  mnuHbl  OuaroHaned YW youIBL  3TOIO

napajiesorpamma.
3.5. Jlns HEKOTOPHIX TPEX BEKTOPOB a, b, ¢ BBIIOJIHAETCS PAaBEHCTBO

[a,b]+[b,c]+[c,a]=0. Ilokazarb, uTO BEKTOpPa a b, ¢ SBIAIOTCA
KOMILTaHAPHBIMHU.

3.6. Kakoe MHOXECTBO X BEKTOPOB yJOBJIETBOPSAET yPaBHEHHIO [x,a]=b,
rie 4 u b ectb HekOTOpBIE PUKCHPOBAHHBIE BEKTOPHI?

3.7. Jloka3aThb TOXJIECTBO: ([ ,b],[ , d])— (a,c) (a,d)

“|(b,c) (b,d)

4. IlpsiMble JIMHUM M TVIOCKOCTH.

4.1. Ha mnockoctu ganel Touku L(—6,0) u N(0, 8). 3anucars ypaBHEHHUE
pAMOli, mpoxoasmeii yepes cepenuny orpeska LN u orcexaromeii Ha
ocu OX BTpOE GONBIINIT OTPE30K, YeM Ha OCH Oy.

4.2. Ha mnnockocTu naHbl KOOPIMHATHI BEpUIMH TpeyroiabHuka PQOR:
P(0,5); O(-3,1); R(,—2). Haiitu nuuHy BBICOTHI TPEYIOJIbHHKA,
ONYLIEHHOW U3 BEPLIUHBI R.

4.3. Haiitu paccrosiuue d,, OT TOYKH M ¢ pagmyc-BekTopom Iy mo
npsmoit L, sananuoii B HopmanbHo# popme ypasrenueM (r,n)=D.

4.4. M3BecTHBl KOOpIWHATHI BepIMH Terpadapa ABCD: A(2,-1,3),
B({1,-3,5), (C(6,2,5 u  D@3,-2,-5). Haitu pnuHy BBICOTHI,
OIyLIEHHOW U3 BEpIMHbI D Ha rpanb ABC.



4.5. C nomolplo ornepauuid BEKTOPHOM anreOphl 3amucarb ypaBHEHUE
INIOCKOCTH ¥ =¥, + au + by B BUzC (r,n) =D.

4.6. CoCTaBHTh ypaBHEHHE IIOCKOCTH, oTcekaromeii Ha ocu (JZ otpesox
c=-Su NEPIEHIUKYIISIPHON K BEKTOpY m = (—2, 1, 3).

4.1.  Haiitu paccTOsIHUE MEXKIY ABYMsI IIapaIeIbHBIMU MPSIMBIMA [, U L,

3aJlTaHHBIMH YpPaBHCHUSAMU [r,a] = bl 4| [r,a] = bz'

5. KpuBblie BTOpPOro nopsiaka.
5.1. 3anucarb KAHOHUYECKOE YpaBHEHUE OJJUIMIICA, CHUMMETPUYHOTO
OTHOCUTEJILHO KOOPAMHATHBIX OCEM M MPOXOIAIIEIOo uepe3 TOUKHU

L(3+2, 24/2)u N6, 0).
5.2. Jloka3aTp, 4YTO MPOMU3BENCHHE PpACCTOSHUNA OT JHOO0OM TOYKH

runepOoibl A0 €€ aCUMIITOT €CTh BEJIMYMHA TOCTOSTHHASL.
5.3. CocraButh YpaBHEHUS KacaTelbHbIX K OKPY>KHOCTH

x* +y? +4x -8y +2 =0, IPOXOIAILINX Yepe3 HAuano KOOPAUHAT.

5.4. JlaHo ypaBHEHHUE dJUIMIICA x> /az + 72 /02 —1, JeXKaIIEro B IJIOCKOCTHU
y =0. IlomyuuTs ypaBHEHHE DJUIMIICOMJA BPAIIEHHUs, IOTYYEHHOIO
BpallleHUEM 3TOr0 dJIIUIICa BOKPYT ocu Oz .

6. IloBepxHOCTH BTOPOI0 MOPSAAKA.

6.1. JlaHo ypaBHenume ocu L Kpyrjioro miMHmpa: x=9—f, y=4-2t,
z=T7+2t, U KOOPAWUHATHI TOYKHU M,(1,-2,3), JIe)KaIle Ha €ro
noBepxHOCTH. COCTaBUTh YypaBHEHUE UUIUHIApAa B JAEKAPTOBBIX
KOOpAWHATAaX.

6.2. CocTtaBUTh BEKTOPHOE YpaBHEHHUE MPSIMOr0 KPYroBOro KOHycCa C
BEPIIMHOM B TOYKE M (r,) U OCBIO r =r, +at, 3Has, YTO YTOJI MEXY €ro

o0Opa3yroliei 1 OChI0 paBeH (X .
6.4. Meroanueckne MaTepHuabl, ONPEACISIIOIINE TPOLEAYPbl OLICHUBAHUS

1. Tlonoxenue «O NPOBEAECHUM TEKYILIETO KOHTPOJIA YCIEBAEMOCTH U
IPOMEKYTOUHOM arrectauuu obyuaromuxcss B HHI'Y», yrBepxkaennoe npukazom
pekropa HHI'Y ot 13.02.2014 Ne55-O/.

2. Tlonoxenue o (POHIE OLIEHOYHBIX CPEACTB, YTBEPKICHHOE IMPUKA30M
pexropa HHI'Y ot 10.06.2015 Ne247-O/1.

7. YueOHO-MeTOAM4YeCcKOe U MHPOPMAIIHMOHHOE o0ecriedeHHue TUCHUIITIMHBI

a) OCHOBHAs AUTEpaTypa:
1. J.B. bexnemumien, Kypc ananuTuyeckoi reoMeTpun U JIMHEWHON alreOpsl,
M.: Hayka, 1987, 320 c. ®onn @ynaamentansHoit Oubnuorexku HHI'Y,
abonemeHT (puznueckoro daxkynbTeTa, 20 3K3.,
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OnekTpoH. naH. — MockBa : ®@uszmariut, 2008. — 307 c¢. — Pexum
nocrtyma: https://e.lanbook.com/book/48199.

2. B.A. Unbun, D.I'. [To3HsK, AHATUTAYECKAS] TEOMETPUS,

M.: Hayka, 1988, 224 c. ®oun @ynaamentanbHoi oubmuoreku HHI'Y, 20
9K3. http://www.lib.unn.ru/php/details.php?Docld=490049,

DNekTpoH. aaH. — MockBa : ®@usmariut, 2009. — 224 c¢. — Pexum
noctymna: https://e.lanbook.com/book/2179.

3. JI.B. Xomunkuii, A.B. TenexuukoB, COOpHUK 3a/ad IO aHATUTHYECKOU
reometrpun, H. Horopoxa: M3n-so HHI'Y, 2008, 71 c.

AJlpec pecypca B UHTEpHETE:
http://www.unn.ru/books/met_files/Angeom.pdf.

®onn dynpameHtanbHOM Oubmmorekm HHI'Y, aGonemeHT ¢du3nueckoro
¢dakynbTeTa, 20 3K3.

4. JI.A. beknemumeBa, A.1O. Ilerposuu, U.A. YybapoB, COOpHUK 3amad 1o
AHATMTHYECKONW TeOMETpHUH W JIMHEWHOU anredpe, M.: Hayka, 2003, 496 c.
®onn OynnamentanbHor oudnuorexkn HHI'Y, 20 3k3.
http://www.lib.unn.ru/php/details.php?Docld=376783

5. J.B. Knerenuk, COOpHUK 3a7]a4 110 aHAIUTUYECKON T€OMETPUH,

M.: Hayka, 1986, 224 c¢. ®onng dynmamentanbHoi OuOmmorexkn HHIY,
aboHemeHT (pusnueckoro daxkynpTeTa, 20 3K3.,

OnektpoH. naH. — Cankt-IlerepOypr : Jlans, 2017. — 224 ¢. — Pexum
noctyma: https://e.lanbook.com/book/92615.

0) IONOJHUTEIbHAS TUTEPATYpa:

1. Manko ILE., IlomoB A.I'., KoxxeBuukoBa T.fl. — Briciias maremaTuka B
yIopaXHeHUAX M 3aaadax: B 2 4. Y. 1. — M.: Beicmas mxkona, 1999. — 304 c.
®ona Oynnamentansuoit oudimuoreku HHI'Y, 10 sk3.
http://www.lib.unn.ru/php/details.php?Docld=30239

2. A.B. TloropenoB, Ananutuueckass reometpusi, M.: Hayka, 1968, 176 c.
®onn Oynnamentanbaor oudnuorexkn HHI'Y, 10 3k3.
http://www.lib.unn.ru/php/details.php?Docld=44657

3. O.H. Lly6epOumiep, 3agaun U yrpaxHSHUs IO aHATUTUYECKON TE€OMETPHH,
CII6.: JIans, 2007, 336 c. Pexxum nocrymna: https://e.lanbook.com/book/430.

B) IporpamMmHoe obecrnieuenne u MHTepHET-peCcypChI:
HurtepHet-pecypenl @ynnamentansHoit oudmuorexu HHIY
http://www.lib.unn.ru/.

8. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne I1CIUTITHHbI

MarepualbHO-TEXHUYECKOE  O0O€eCleyeHne JIUCHUILIMHBL  OOYCIIOBIIEHO
HaJIMYUEeM Y4YeOHBIX ayJIuTOpUi MJi1 TPOBEICHUS 3aHATHH, O000pYJOBaHHBIX
CHeUaIU3UPOBAHHON MEOEbI0, MEJTOBBIMU MJIM MarHUTHO-MAPKEPHBIMU JOCKaMU
JUISL ipeficTaBieHus: yueOHoM nHdopmanuu O6oabioi ayautopuu. Pecypc mena u
MapKepoB AJIsl JOCKU B yUEOHBIX ay JUTOPHUSIX PETYJIIPHO BO3OOHOBIISAETCS.
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[Tomemenust s camMoOCTOSITENbHOM pPaboThl  oOywaronuxcs (Ha 0ase
OynpamentansHoi 6mbnuorexkn HHI'Y) ocHamieHbl KOMIOBIOTEPHON TEXHUKOW C
MOJKIIF0UeHEeM K ceTu «VHTepHeT» M obecrneueHueM JO0CTyma B IIEKTPOHHYIO
uH(opMalmonHo-o0pazoBarenbHyo cpeay HHI'Y.
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[Iporpamma cocTaBie€Ha B COOTBETCTBUU C TPEOOBAHUSIMU CaMOCTOSATEIBHO
ycranoBienHoro HHI'Y o6pasoBarenpHOro crapaapra BeIcIIero oOpa3oBaHHUs IO
HarnpasiaeHnto noarotoBku 03.03.02 dusuka.

ABTOD:
JOLIEHT Kadeapbl TEOPETUYECKON (HU3UKU

buzudeckoro GakyabTeTa,
K. (p.-M. H., TOIIEHT / Xommukuii J1.B. /

Penenszenr:

3aB. kadeapoit TeopeTuueckoi GU3NKH
buzudeckoro GakyabTeTa,
1. ¢.-M. H., IOLIEHT / Bypnos B.A. /

[Iporpamma omoOpena Ha 3acefaHud  Y4eOHO-METOAMYECKOW  KOMHUCCUU
¢usnueckoro paxynprera HHI'Y ot « » 2021 ropna,
npotokoa Ne 6/H.

[Ipencenarens
Y4yeOHO-MEeTOANYECKON KOMUCCUU
¢usnueckoro pakynbrera HHI'Y / IlepoB A.A. /

13



