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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

LenssMu OCBOSHMSI JUCHMILIMHBI "AHANIATHYECKAs TeoMeTpHs" SBISIOTCS (OPMHPOBAHUE
MaTeMaTHYeCKOM KyJIbTYpbl CTYAEHTA, Pa3BUTHE TI€OMETPUYECKOTO MBIIUICHUS, OBJIAJIEHUE
OCHOBHBIMHM TpUEMAaMHU PEIICHHs] TEOMETPUYECKHX 3aJad CPEICTBAMU aireOphbl, YCBOCHUE HJIEH
JMHEWHOCTH, JIeXkKalllell B OCHOBE 3TOr0 Kypca, Kak OJHOM M3 caMbIX OOIIMX €CTECTBEHHOHAYYHbIX
U/IeH, pacIIUPSIONIUX KPYTo30p U OOIIyI0 MAaTEMAaTHUYECKYIO KYIbTYpY.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHas JAUCUUILUIMHA OTHOCUTCA K 00s3aTeiabHOM yacTu 00pa30BaTEeNIbHOM MpOrpaMMmbl U
BXOJIUT B Moayib «Matemaruka |», mogmonyns «l'eomerpust u tonosorus». s ee ycrnemHoro
u3ydeHHs HeOOXOAMMBI 3HAHUS M YMEHUs, NPUOOPETEHHbIE B PE3y/IbTaTe OCBOEHUS ILKOJIBHOIO
Kypca MaTeMaTHKH, a TakK€ HEKOTOPbIX pa3JelioB M3 KypCOB ajireOpbl U MaTeMaTHYECKOIO
aHanausa.

AHanutuyeckas reoMeTpusi OTHOCUTCS K 4YHCIy 00I11e00pa30BaTENIbHBIX MaTeMaTHYECKUX
KYPCOB U SBJISIETCSA OCHOBHBIM CpPEIU INEPEXOAHBIX KypCOB OT IIKOJBHOW MAaTEMaTUKHU K BBICILIEH
MareMaruke. M3ydaemplii B Kypce Marepuan CUCTEMATHYECKH HCIIOIb3YETCs Ul HarsJHOU
WITIOCTPAIMM M KaK MCTOYHHK 0000IIeHnH B Kypcax «Anredpa» u «MaTeMaTH4ecKui aHaiu3».
Jucuuminza siBisiercst 6a30BOM ISl U3yYEHHs BCEX MaTEMaTHUECKUX AUCLUILINH.

3. [lnanupyeMblie pe3y/bTaTbhl 00y4YeHHUs] MO0 TUCIHUILINHE, COOTHECEHHbIE C IUIAHNUPYEeMbIMH
pe3yJbTaTaMHU OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

[Ipotiecc n3ydeHus: AUCHUIUIMHBI HAMPABIICH HA (POPMUPOBAHUE CICAYIOMIUX KOMIIETCHIINHI B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus cleaymux 3HaHUi, yMEHUN, HABBIKOB U
(unm) onbITa AESITENBHOCTHU:

®opmupyemas NuaukaTop nocTuskeHust Ilepeuenb
KOMIIeTeH LM KOMIeTeHLH I IUIAHUPYEMBIX Pe3y/IbTAaTOB 00y4eHHs
(ko u popmyanpoBka) | (kKoa M (hopMyJTHPOBKA)
YHuBepcajibHble KOMIIETEHIIUH
YK-1 HN-YK-1.1 3HaTh:
Crioco0eH ocyIecTBIATh | 3HAET IPUHLUUIBI cOOpa, METOABI U COBPEMEHHBIE CPEACTBA U
MTOUCK, KpUTHUECKUN orbopa u 06ob1IeHus TEXHOJIOTMH TIOMCKa HH(POPMAITUH
aHaJINU3 U CUHTE3 nHpOpMAITUH
uHpopmauy, npumerits | U-YK-1.2 Ymern:
CHCTEMHBIA OAXOA A | YMeeT COOTHOCHUTb MIPUMEHSTh METOIMKH ITOMCKa, cOopa u
pEIIEHNUS TIOCTABJICHHBIX | Pa3HOPOJIHBIC ABJICHHS U 00paboTKH HH(POPMAIINH, OCYIIECTBIIST
3a1a4 CHCTEeMaTH3UPOBATh UX B OLICHKY a/IeKBaTHOCTH MH(POPMAaLIUH
paMKax M30paHHBIX BUIOB
npodeccuoHaIbHON
JIeSITEIIbHOCTH
HN-YK-1.3 Bnagers HaBBIKaAMM:
Hmeer npakTHuecKuii novcka nHGopMauu B UHPOPMALIMOHHBIX
OTIBIT PabOTHI C HCTOYHHKAX, aHATH3a U CUCTEeMAaTH3aIN!
UHPOPMALUOHHBIMH nHpOpMaLUH
HUCTOYHUKAMH, OTIBIT
HAYYHOTO MTOHCKA,
CO3JIaHHS HAYYHBIX
TEKCTOB
Oo6umenpodeccuoHalbHbIE KOMIETEHIIUN




OIIK-1

Crniocob6en
KOHCYJIETUPOBATH U
HCIIOJIb30BaTh
¢byHIaMeHTaIbHbIE
3HAaHHA B 001aCTH
MaTeMaTHYECKOTO
aHaJIN3a, KOMIUIEKCHOTO
1 QYHKIIMOHAIBHOTO
aHanu3a anreopsl,
AHAIUTUYECKOMN
TEOMETPHH,
nddepeHTHaTEHOM
TEOMETPHH U TOTIOJIOTHH,
middepeHInaTEHBIX
YpaBHEHUH, TUCKPETHOMN
MaTeMaTHKH U
MaTeMaTHYeCKOMN JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTUYECKOU
CTaTUCTHUKU U cnyqaﬁme
MIPOIECCOB, YHCICHHBIX
METO/I0B, TEOPETUUECKOMI
MEXaHUKHU B
npohecCHOHANBHOMN
JIeSTeIbHOCTH

H-OIIK-1.1

Ob6namaer 6a30BEIMHU
3HAHUSIMU, TTOJTYYCHHBIMU
B 00JacTH
MaTeMaTHIeCKUX U (FUTH)
€CTECTBCHHBIX HAYK

3HaTh:

- BO3MOXHOCTH KOOPJUHATHOTO METO/A ISt
WCCIICIOBAHUS TEOMETPUYCCKUX U
anreOpandecKux

00BEKTOB;

- OCHOBHBIE BU/Ibl YPABHEHHUN IPOCTEUILINX
FCOMETPHUYECKUX OOBEKTOB OCHOBHBIC 337aUu
BEKTOPHOH aJreOpbl M METOJIbI UX PEIICHUS;

- OCHOBHBIC TTOHATHSA ad(OUHHONH TEOMETPHH,
ad(pUHHBIX MPeoOpa30BaHUil MIOCKOCTH U
MIPOCTPAHCTBA;

- OTIpEeJIeNIeHUsI 1 CBOMCTBA MaTeMAaTHIECKUX
00BEKTOB, NCTIOIB3yEMBIX B KypCe;

- (hopMyTHPOBKH YTBEPIKIACHUM,

METOJIbI UX JTOKA3aTebCTBA, BOBMOYKHBIE
chepsl WX MPUIOKEHUH

HN-OIIK-1.2 YMmeThn:

YMeeT UCIoJIb30BaTh UX B | - UCCIICIOBATh MMPOCTEHIIINE TEOMETPHUECKUE

npodecCHOHANTEHON 00BEKTHI IO UX YPABHEHUSIM B Pa3THYHBIX

IEATENBHOCTH cHCTEeMax KOOPJHHAT;
- pelaTh 3a7a4d TEOPETUIESCKOro U
MPUKIIAJHOTO XapaKTepa U3 pa3IHIHbIX
pa3zienoB Kypca aHATUTHIECKON TeOMETPHH;
- JOKa3bIBaATh YTBep)KI[CHI/IH, OIINChIBATH
CTPOCHHME HEKOTOPBIX KJIACCOB
FEOMETPUUYECKHUX TPYIIIT

H-OIIK-1.3 Baagern:

NmeeT HaBbIKK BBIOOpA
METOJIOB pelIeHuUs 3a1a4
npodeccnoHaIbHON
JEeSITETBHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUN

- MaTeMaTU4YCCKUM alIapaTom
AHAJIUTUYECKOU FEOMETPUU;

- METOIaMU JI0Ka3aTeNbCTBA YTBEP)KICHUH;
- IPUMCHCHUEM MCTO/I0B aHAJUTHYECKOM
TreOMETPHH U BEKTOPHOH anreOpsl B
CMEKHBIX AMCHUIUIMHAX

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUTLTHHBI

OO0mmas TpyI0eMKOCTh TUCIUTUIMHBI COCTaBIsIeT 5 3aueTHhIX equHuIl, 180 akaa. Jacos.

Ne Tembl (pa3meJibl) Buabl yueOHbIX 3aHATHH, DopMBbI TEKYHIEr0 KOHTPOJIS
n/n AUCHUILIMHBI, BKJIIOYAsl CAMOCTOSATETbHYIO ycrneBaeMocTH
HX CO/Iep:KaHue paéoTy CTyAeHTOB,
H X TPYI0EMKOCTh ®opma NpoOMeKYTOUHOM
o (B akaieMUYEeCKHX Yacax) aTTecTalMu
3 KontakTnas pagoTa (no cemecmpam)
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1 |BBoanas nexuus 1 2
2 DJIeMEeHTHI BEKTOPHOM 1 5 6 2 10 3amaHust 711 CaMOCTOSATETHFHOU
anredpsl paboTHI
3 |Adodunnas u npamoyronpHas | 1 1 2 6 |3amanus nus




CHUCTEMBI KOOPIUHAT Ha CaMOCTOSITETLHOU Pa0OTHI
IJIOCKOCTH U B IPOCTPAHCTBE

SamaHus i

4 |IIpsiMast Ha MJIOCKOCTH 1 4 4 2 10 N
CaMOCTOSITETIbHOMN padoThI

Saganust It
[TnockocTh 1 ipsiMas B & &

5 DOCTDANCTEE 1 6 6 2 12 |camocTosITEIbHOM PaOOTHI
poctp KonrtponbHas padora Nel
[IpeoOpazoBaHue KOOPAUHAT
peobp PA SamaHus i
6 |Ha IUIOCKOCTH U B 1 2 2 6 .
CaMOCTOSITETbHOM PadoThI
MPOCTPAHCTBE
3amaHus It
7  |[lonspHBIE KOOPAMHATEI 1 2 2 6 A g .
CaMOCTOSITETIbHOMN padoThI
3amanHus s
8 |Kpusble BTOporo nopsaka 1 6 6 2 10 A g .
CaMOCTOSITEITLHOM pabOTHI
IToBepxHOCTH BTOpPOTO 3anammi A
9 P p 1 4 4 12 |camocTosaTensHON pabOTHI

nopsjxa KourponpHas padbora Ne2

2 | 0,5 | 33,5 hk3amen

HUTOI'o 32 | 32 10 | 0,5 [105,5

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Tema 1. BBognas nexuust

Hcropuueckuii 0030p pa3Butus reomerpuu. Poiab reomerpun B Maremartuke. Ilpeamer u
METOJ] AHATUTUYECKON F€OMETPHUH.

Tema 2. J1eMeHTBI BEKTOPHOM aJre0pbl

2.1. HampaBnennsie otpe3kd. Bekropel. CloxkeHHe W BBHIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4Mcio. JIMHEeilHas 3aBMCHUMOCTb BEKTOPOB M €€ CBOMCTBA. |'€OMETpUYECKHI CMBICI
JMHENHON 3aBUCHMOCTH BEKTOPOB Ha INIOCKOCTH M B IPOCTPAHCTBE. BEKTOpHOE MPOCTPAHCTBO
cBoOOHBIX BekTOpoB. IlommpoctpanctBo. basuc. Pasmepnocts. KoopaumnaTsl BekTopa B
adhurHOM Oazmce.

2.2. CkangpHoe TNPOM3BEIEHUE BEKTOPOB Ha IUIOCKOCTM M B  IIPOCTPAHCTBE.
OptoHopMupoBaHHbI  0Oazuc.  OpTOHOPMUPOBaHHBIN  0Oa3uc.  BbIpaxkeHue  cKaIsipHOTO
NPOM3BEACHUS Yepe3 KOOPUHATHI BEKTOPOB B OPTOHOPMHUPOBAaHHOM Oa3uce. CBOMCTBa CKAIIPHOTO
npousBeeHus. Hanpasisiromuye KOCUHYCHI.

2.3. OpueHtanus mOpocTpaHcTBa. BekropHoe mpousBeneHne BeKTOpoB. (CBolicTBa
BEKTOPHOTO TIPOM3BEACHUSA. BpIpakeHHe BEKTOPHOTO MPOU3BEACHUS BEKTOPOB 4Yepe3 HX
KOOP/IMHATHI B IPAaBOM OPTOHOPMHpPOBaHHOM 0Oa3zuce. [IpuMeHeHre BEeKTOPHOTO MPOU3BEAECHUS IS
HAaXO0’KJICHUS IIJIOIIAIN NTapaJljIeiorpaMma 1 TpeyrojabHuKa. Kpurepnii KOJuIMHEapHOCTH BEKTOPOB.

2.4. CMemaHHOE TPOU3BEIEHUE BEKTOPOB. BpIpakeHME CMENIAHHOTO IPOU3BENEHUS
BEKTOPOB uUepe3 MX KOOPAMHATHI B MPaBOM OPTOHOPMUPOBAHHOM Oazuce. CBONCTBA CMEIIAHHOTO
npousBeaeHus. [Ipumenenue s BbluMCleHUs o0beMa Mapajuleenuiesna, Terpasapa. JBoitHoe
BEKTOPHOE IIPOU3BECHUE.

Tema 3. AdpduHHasi ¥ NPsAMOYroibHasi CHCTEMbI KOOPAMHAT Ha IUIOCKOCTH W B
IPOCTPAHCTBE

ITonsatus aduHHON U IPSIMOYTOJILHOM JIEKapTOBON CUCTEMbI KOOPJMHAT HA TUIOCKOCTH U B
npoctpaHcTBe. [[nvHa oTpeska, JejeHrne OTpe3Ka B JaHHOM OTHOLIECHMH. [Inomane TpeyroibHUKa
yepe3 KOOPIMHATHI €ro BepIINH (Ha INIOCKOCTH).

Tema 4. IIpsimast Ha JIOCKOCTH

4.1. Ilpsmas Ha miockoctu. OOIiee ypaBHeHue. YacTHbIe ciaydad. YpaBHEHHE NPSMOU B
oTpe3kax. Hampasnsrommii BekTop mnpsiMoil. BekTopHoe ypaBHeHue mnpsiMol. KanoHmueckoe u
napaMeTpUuecKue YypaBHEHHs NPSAMOW. YpaBHEHHE NPAMOM C YIVIOBBIM KOA(PHHUIIHEHTOM.
HopmupoBanHOe ypaBHEHUE IPSIMOiL. Y paBHEHHE NMPSAMOMN, TPOXOASIIEN Yepe3 JBe JaHHbIE TOUKH.




4.2. B3anMHO€ pacrloOJOKEHHUE [BYX MpPSAMBIX Ha IJIOCKOCTU. YTOJ MEXIY HPSIMBIMU.
VYcnoBus napajyieIbHOCTH U MEPIIEHUKYIISIPHOCTH NMPSMBIX. PaccTossHME OT TOYKH 10 IPSIMOM.

4.3. ITyyok npsIMBIX Ha IUIOCKOCTU. YPaBHEHME ITydKa HPAMBIX Ha IockocTu. Teopema o
MIPEACTABICHUM YPAaBHEHUU MPSMBIX ITYUKa.

Tema S. IL1ockocTh M IpsAAMast B IPOCTPAHCTBE

5.1. IInockocth B mpocTpanctBe. OOmiee ypaBHeHHE. YacTHbIE ciydau. YpaBHEHHE
IJIOCKOCTH B OTpe3Kax. BeKTOopHOEe M mapaMmeTpuyecKue ypaBHEHMs INIOCKOCTH. HopmupoBanHoe
YpPaBHEHUE IUIOCKOCTH. YTOJI MEXAY JBYMs IUIOCKOCTAMH. B3auMHOE pacronoeHue [BYX
IJIOCKOCTEM B NPOCTpaHCTBE. PaccTtosstHne 0  TOYkM 10 IUIOCKOCTU. Ilydok 1mmockocreil B
IIPOCTPAHCTBE.

5.2. Ilpsmas B mpocTpaHcTBe. PasinuHble BUABI ypaBHEHUH NpPSAMON B IPOCTPAaHCTBE:
KAaHOHMYECKHE, BEKTOPHOE M IapaMeTpUYeCKHWe YypaBHEHHMs mnpsaAMou. Ilpsmas kak JuHuA
IIEPECEUCHMS IBYX IUIOCKOCTEH.

5.3. Yron Mexay npsMbIMU, YTOJI MEXAY NPsIMOM U MJIOCKOCTHIO. B3anMHOE pacmnosioxkeHne
IpsIMOM U INIOCKOCTU B IPOCTPAHCTBE. B3anMHOE pacrnosoKeHUe IBYX MPSIMBIX B IPOCTPAHCTBE.
PaccrosiHue OT TOUKH 10 PSAMOM B POCTPAHCTBE. PaccTossHrE MEX Ty IBYMS IPSIMBIMH.

Tema 6. [IpeoOpazoBaHne KOOPAMHAT HA NJIOCKOCTH U B POCTPAHCTBE

6.1. IIpeobpazoBanue KOOpAUHAT Ha TUIOCKOCTH U B MPOCTpaHCTBE. Matpuiia nepexoaa K
HOBOMY 0a3ucy. CBs3b CTapbIX U HOBBIX KOOpP/MHAT.

6.2. Ilepexon OT OAHOW NPSIMOYIOJBHOW CUCTEMBI KOOPIMHAT K JAPYrOod Ha IUIOCKOCTH.
Ilepexonq OT OAHOW NPSAMOYrOJBHONM CHUCTEMbl KOOpPAMHAT K JAPYrod B IIPOCTPAHCTBE.
OpTtoroHanbHble MAaTPHUIBl KaKk MaTPUIBI MEpPexoAa OT OJHOTO OPTOHOPMHUPOBAHHOTO 0Oasuca K
JIpYroMy OpTOHOPMUPOBAHHOMY Oa3ucy.

Tema 7. IlonsipHbIe KOOPAMHATHI

[longpHas cucremMa KOOpIMHAT Ha IUIOCKOCTU. CBs3b MPSMOYTOJIBHBIX M IOJISIPHBIX
koopauHat. Cepudeckue U HUIHMHIPHUECKUE KOOPAUHATHI.

Tema 8. KpuBble BTOpOro nopsiika

8.1. Ommunc. Onpenenenue. BeiBon kaHoHudeckoro ypaBHeHwus. MccnemoBanue (opmbl
DIUIAIICA. DKCIEHTPHUCUTET, (OKAIbHBIE PAAMYChl M TUPEKTPHCHI iuunca. llapamerpuueckue
ypaBHeHus umunca. KacarenpHas K 2JmIcy B €ro Touke. OnNTHYECKOe CBONCTBO JUINIICA.

8.2. I'mnep6ona. Onpenenenue. BeiBoa kaHoHMUeckoro ypaBHeHus. MccnenoBanue Gpopmbl
runepOosibl. DKCIEHTPUCHUTET, (POKAbHbIE PAJUYChl U JUPEKTpUCH] runepOosl. [Tapamerpuueckue
ypaBHeHus runepoosl. KacarensHas k runep6oiie B ee Touke. ONTHYECKOE CBOMCTBO TUTIEPOOIIBI.

8.3. IlapabGona. Onpenenenue. BoiBog kaHoHMYeckoro ypaBHeHus. MccnenoBanue (Gpopmel
napabosibl. DKCHEHTPUCUTET, (POKaNbHBIM paauyc U aupekTpuca napadoisbl. [lapamerpuyeckue
ypaBHeHMs napabossl. KacatenbHas k mapa0ose B ee Touke. ONTHUECKOE CBOMCTBO Mapadosibl.

8.4. OTHOIICHHE PACCTOSHUS MPOU3BOJILHOW TOYKH 3JUtHIICAa (THIEpOOIBI, TapadoiIbl) 10
¢dokyca K pacCTOSHUIO OT HEE JI0 COOTBETCTBYIOIIEH 3TOMY (DOKYCY TUPEKTPHUCHI. YpaBHEHMS
AIITUIICA, TUIIEPOOIIBI U TapadoJIbl B MOJIIPHBIX KOOPAUHATAX.

8.5. Knaccudukanust KpuBbIX BTOporo mnopsjaka. I[IpuBeneHue KBagpaTHUHOW (OPMBI OT
JIBYX NIEPEMEHHBIX K KAHOHUYECKOMY BHU]TY.

Tema 9. IloBepxHOCTH BTOPOro NopsiaKa

Kanonnueckue ypaBHEHHs IMOBEpXHOCTEM BToporo mopsaka. Meroa cedenmit. Cdepa.
Onnuncouna. ['unepbonona (OJHOMONOCTHBIN, IBYMONOCTHBIN). [lapabonoun (SIIUNTHYECKHIA,
runep6onuyeckuii). Konyc Broporo mnopsiaka. Llunuuap BToporo mnopsiaka (3UIMNTHYECKHH,
runepoonuyeckuit, mapadonuueckuit). [loBepxnoctu BparieHus.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM 4YHCJE TEXHOJOTMH JJIEKTPOHHOIO OOyYeHUS H
AUCTAHUMOHHBbIe 00pa3oBaTelbHble TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIEeCTBJEHHH
00pa30BaTeIbHOI0 MPOIEcca Mo TUCHUTIINHE



B nporiecce 00ydeHunst UCTIONB3YIOTCS CeyIOIue 00pa3oBaTeIbHbIC TEXHOIOTHH:

BBoaHas jeknust — 1aeT NEpBOE LEINOCTHOE NPEACTABIEHUE O TUCLHUIUIMHE U OPUEHTUPYET
CTYAECHTa B CHCTEME HM3y4YeHMs NaHHON AUCUUIUIUHBI. CTyAEHTHl 3HAKOMSATCS C Ha3HAaYEHUEM U
3aJjauaMM Kypca, ero pojbl U MECTOM B CUCTeME yYeOHBIX JUCLUIUIMH U B CUCTEME MOJITOTOBKH B
nenoM. Jlaercst kpaTkuil 0030p Kypca, UCTOPHs pa3BUTHs HAyKU U NMPAKTHKHU, JOCTHXKEHUS B 9TOH
cdepe, MIMEHA U3BECTHBIX YYEHBIX, M3J1araloTcs MEpCleKTUBHBIE HalpaBieHus ucciepoBaHuil. Ha
9TOM JIEKIIMM BBICKA3bIBAKOTCSI METOANYECKHE U OPraHU3a[IOHHbIE 0COOEHHOCTH PadOThI B paMKax
JAHHOM JUCHMIUIMHBI, a TaKXe JaeTcsi aHaJIu3 peKOMEHAyeMOoH y4eOHO-MEeTOAMYECKON
JUTEPATYPBHI.

AxkajgeMuyecKas JeKIHUs ¢ 3JeMeHTaMHu JeKInu-0eceabl — I0CIEA0BATEIbHOE H3JI0-
KEHHE MaTepualla, OCYIIECTBISEMOE IPEUMYLIECTBEHHO B BHUAE MOHOJIOIa IIPENojaBaTels.
DNEMEHTHI JIEKIIMHU-0ecelbl 00eCTIeYNBAIOT KOHTAKT MPEToAaBaTelis C ayAUTOPUeH, 4TO TT03BOJISIET
IpUBJIEKaTh BHUMAHHE CTYJIEHTOB K HauOosiee Ba)XKHbIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJICKATb
UX B y4eOHBIN IpoIecC, KOHTPOJIMPOBATH TEMI H3JIOKEHUS YIeOHOr0 MaTepuaia B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPUSTHUS.

IIpakTHuyeckoe 3aHATHE —3aHATUE, IOCBALICHHOE OCBOCHMIO KOHKPETHBIX YMEHHH U
HaBBIKOB 10 3aKPEIJICHUIO [TOJYYEHHBIX Ha JIEKIMHU 3HaHUH.

KoHcyabTanum — BHJ yuyeOHBIX 3aHATHUH, SBIAOLIMKICA OJHOM H3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o npocb0e  CTYACHTOB
paccMaTpruBarOTCA HauOoJjiee CI0KHBIE MOMEHTEI Ipu OCBOCHHH Marcpuajlia IAUCHUIIIINHEL,
npenoaaBarCyib OTBCHYACT HAa BOIPOCHI CTYACHTOB, KOTOPBIC BO3HHUKAKOT Yy HHX B IPOLECCE
CaMOCTOSITENIbHOIN pabOThI.

6. IlepeueHb JIMIIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHAEMOI0 MPOrPaMMHOIO
ol0ecreyeHusi, HCIOJB3YeMOI0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOrO Ipomecca I0
AUCHHILIMHE

B nporecce ocyrecTBiaeHns 06pa30BaTeNIbHOTO MPOIIEcca MO JUCIUTIIINHE UCTIONIb3YIOTCS:

JJI (bOpMI/IpOBaHI/ISI MaTepI/IaJ'IOB JJIA TGKYHICFO KOHTpOJ’ISI yCHeBaeMOCTI/I 158 HpOBGI{GHI/Iﬂ
IPOMEXKYTOUHOM aTTecTauu, 1uis GOopMUPOBAHUS METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

- mporpammbl Microsoft Office;

- u3gareabckasa cucteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBHBIX ©0a3 [JAaHHBIX H HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeJbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HE00X0IUMOCTH)

B nporuiecce ocymecTBiaeHus: 00pa3oBaTeabLHOrO Mpoliecca Mo AUCHUILIUHE UCTIONb3YeTCs
- ABTOMaTu3upoBaHHas 6nbanoTeyHo-uHpopmannonnas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubmroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnroTeuHas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyICHTa»
https://www.studentlibrary.ru


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTtn «UHTepHeT» (IpM HEO0OXOAMMOCTH),
PeKoOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAsI JIMTepaTrypa
1. Anekcannapos, I1. C. Kypc aHanmuTH4YecKoi reOMETpUH M JIMHEHHOW anreOphl : y9eOHUK
st By30B — Cankr-IlerepOypr : Jlans, 2021. https://e.lanbook.com/book/176667
2. bexmemumeBa JI. A., Ilerpouu A. 1O. , Uybapo M. A. COopHuK 3amgad Mo

AHAIMTUYCCKOW TEOMETPUM H JIMHEWHOW anrebpe: ydeOHoe mocobme - Mocksa:
OU3SMATIJINT, 2006. https://www.studentlibrary.ru/ru/doc/ISBN5922100106-
SCNO0000/000.html

0) 10IOJIHUTE/IbHASI JIUTepaTypa
1. Artanacsn JI. C. Ananmutuyeckas reomerpus. Y.l1, AHaiuTudeckass reoMeTpusi Ha
mrockoctu. - M.: [Ipocsenienue, 1967.
2. B. A. Unbun, O. T'. Tlo3Hsk AHanuTHUecKass reoMeTpus: YUYEOHHK I BY30B. - M.:
dusmariur, 2002. https://www.studentlibrary.ru/ru/doc/ISBN9785922105118-
SCNO0000/000.html
3. Mogenog I1. C. Ananutrdeckast reoMeTpus: Y 4eOHUK 1 By30B. - M.: MI'Y, 1969.
4. T1. C. Mopuenos, A. C. ITapxomenko COOpHHK 33724 10 aHATTUTHIECKON TeOMeTpuu. - M.;
WxeBck: PerynsipHas u xaotuyeckas guHamuka, 2002.
5. IloropenoB A. B. AHanutuueckas reoMeTpus: YueOHUK s By30B. - M.: Hayka, 1978.
6. S6nokosa C. U. Jlekuuu mo kypcy "AHanuTuueckas reoMmerpus': yuel. mocobue ains
By30B. U.1. - SIpocaasns: SIpI'Y, 2002. http://www.lib.uniyar.ac.ru/edocs/iuni/20020292.pdf
7. SI6nokoBa C. W. Jlekuuu mo kypcy "AHanmuTudeckas reomerpus': yuel. mocoOue amns
By30B. U.2. - SIpocnasie: SApl'Y, 2003. http://www.lib.uniyar.ac.ru/edocs/iuni/20030231.pdf

9. MaTepuajbHO-TeXHHYeCKasl 0a3a, HEOOXOAUMAsS JJsl OCYIIECTBJIEHUsSI 00Pa30BATEILHOIO
npoiecca no JUCHUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas Jisi OCYIIECTBIEHHUsS 00pa30BaTEIbLHOTO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOW COCTaB ClielUalbHbIE TOMELICHHUS:

- yueOHbIE ayIUTOPUH JJIs1 IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIE ayIUTOPUH AJIsl IPOBEJCHUS MPAKTUYECKUX 3aHITUN (CEMHUHAPOB);

- yueOHbIE ayIUTOPUU AJIs1 IPOBEAECHUS IPYIIIOBBIX M UHAUBUYaIbHBIX KOHCYJIbTALIUN;

- yueOHbIE ayJUTOPUU JUIS TPOBENEHUS TEKYIIEro KOHTPOJS M IMPOMEXYTOUHOH
aTTecTaluu;

- IOMEIIEHHUS Il CAaMOCTOSTENbHON paboThI;

- IOMEIIEHUS JUIsl XpaHEHUs U NMPOPUIAKTUYECKOr0 OOCITYKMBaHUSI TEXHUUYECKUX CPEICTB
00yJeHwusI.

ITomemienuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO TMOAKIIOUEHHs K ceTu «VHTepHeT» M oOecreyeHHeM JIocTyna K
ANIEKTPOHHOM HH(pOpMaIoHHO-00pa3oBaTensHOU cpese AplY.

ABTOpP(BI):

Horuent kadenpsl anredpst
Y MaTeMaTU4YeCcKOM JIOTUKH, K. .-M. H. M.E. Copokuna


https://e.lanbook.com/book/176667
https://www.studentlibrary.ru/ru/doc/ISBN5922100106-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922100106-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785922105118-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785922105118-SCN0000/000.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20020292.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20030231.pdf

IIpunosxkenne Ne 1 k paGoueii mporpamMme M CHHUIIIMHBI
«AHAJIUTHYECKAs] TeOMeTPHsD)

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aATTEeCTAIUM CTY/IEeHTOB
0 AUCHMILIHHE

1. TunoBble KOHTPOJILHbIE 32IaHUSI M HHbIE MaTEePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKyero KOHTPOJIsl YCIeBaeMOCTH

3anaHus 11l CaAMOCTOSITe/ILHOI padoThI
(maHHbBIC 3a/1aHUSI BBIOJIHSIOTCS CTYACHTOM CAMOCTOSITEIBHO
U IIpEeToiaBaTesieM B 0053aTeIbHOM MOPSIKE HE MPOBEPSIOTCS)

3aganus no reme Ne 2 «JjieMeHThI BEKTOPHOIi ajaredpbh»:

Paznen 2.1: Tlposeputh, uto BekTOpbl a=(4;6) u b=(-1;2) cocraBisOT 0a3uC BEKTOPHOTO
POCTPAHCTBA TEOMETPUUECKUX BEKTOPOB INIOCKOCTH U HAWTU KOOPIUHATHI BeKTopa 8=(3;5) B 3TOM
Oasuce.

Paznen 2.2: lanbl BekTopsl: a= 21 + 5] — 4k, b= —1 + 2j + 5k, c= 41 — j — 2k. Haiitu yron mexny
BeKTOpamu 2a+ b u c-b.

Pasgen 2.3: Haiitu mmuny Bbeicotel AH Tpeyrompuuka ABC, ecnmm A(2;1;1), B(-2;0;1) u
C(0;—1;-2).

Paznen 2.4: O6wem terpasapa EFGH pasen 15, F(—1; 0; 0), G(0; 1; 2), H(1; 1; 0). Haiitu
KoopauHaThl ToukH E, ecii u3BecTHO, 4TO OHA JiexkHuT Ha ocu Oy.

3ananus no reme Ne 3 «ApPpuHHAA ¥ PAMOYI0JIbHASI CHCTEMbl KOOPAMHAT HA IJIOCKOCTH M
B IIPOCTPAHCTBE»:

1) Haiitu miomane tpeyronsauka ABC, ecu A(2; —4), B(—1; 3), C(5; —2).

2) HManbl xopauHathl (3;—4) TOYKU MEpecedyeHus] MeUaH TPEyrojbHUKAa U KOOPAWHATHI JBYX €ro
BepiiuH: (5; —2) u (—1;0). Haiftu momaas TpeyroiabHHUKa.

3aganus nmo teme Ne 4 «IIpsimasi Ha IVIOCKOCTH:

Paznen 4.1: Haiftu yron HakinoHa k ocu OX NpsIMOH, OTCEKarollel Ha OCAX KOOPAWHAT OTPE3KU
a=—4ub=3.

Pasznen 4.2: Hanucarb ypaBHeHHE TpsAMOM, mpoxonsauiedl uyepes Touky A(4;—1) u
NEPIEeHIUKYIApHON mpsimMon X + 2y — 5 =0.

Pasnen 4.3: Hamucath ypaBHeHHME NpsIMON, MPOXOASILEH 4Yepe3 TOUKY IMEpPeceueHUs HpPSIMbIX
2X—y+5=0u X —y + 1 = 0 u nepneHAUKyIApHOH npsimoii 6X —y = 0.

3ananus nmo reme Ne S «Ili1ockoCcTh M IpsiMasi B IPOCTPAHCTBE» .

Paznen 5.1: Haiitu yron mexay minockoctssMu 2Xx —4z+1=0uny+3z—-9=0.

Paznen 5.2: Ilpsimas 3amana kak nepecedyeHue miockocret 3x — 2y +z—-9=0ux+y —4=0.
Hanucare kaHOHHYECKHE U TapaMeTpUiecKue ypaBHEHUs JaHHOU MPSIMOIA.

Paznen 5.3: lana uyetsipexyronpHas nupamuga SABCD, A(1; 0; 0), B(0; 3; 4), C(0; —1; 3),
D(2;-5;2), S(0; 0; 7).

(a) Haiitu 06pem tupamuasl SABCD.

(b) Haiitu BeicoTy SH rpanu SAB.

(c) Haiitu Boicoty SK nupamuast SABCD.



3ananus no teme Ne 6 «IIpeodpazoBanue KOOPAMHAT HA MJIOCKOCTH U B IPOCTPAHTCBE»:

1) 3anucate popmyinel mpeodpa3zoBanus aQpHUHHBIX CUCTEM KOOPJIWHAT Ha TJIOCKOCTH B KaXKJIOM U3
CJICAYIOIIMX CIIy4aeB, €CIH JIaHbl KOOPAWHATHI HOBOTO Ha4yaja M HOBBIX KOOPJIMHATHBIX BEKTOPOB B
CTapoil cucreme:

a) e'1=(4, 3), ¢2=(6, 5), O'(3, -1);

0) ¢'1=(1, 0), e'>=(6, 1), O'(2, 5).

2) [an xBagpat ABCD co cropoHnoii, paBnoii a. Ilycts HanpaBnennsie npsimbie AB u AD sBisrotcest
OCSIMH KOOpJMHAT cTapoil cucrembl (AB — mepBas ocb, AD — BTOpast). B kaxiom U3 cienyromnmx
CllydaeB Hamucatb (OpMyJibl IpeoOpa3oBaHUs MPSIMOYTOJNBHBIX JIEKAPTOBBIX KOOPAMHAT, €CIIH 32
HOBBIE KOOPAMHATHBIE OCU MPUHSATHI HAIIPABJICHHBIE MTPSIMbIE:

a) nepsas ocb AC, Bropas ocs BD,;

0) mepsas ocs CD, BTOpas oce CB.

3ananus nmo teme Ne 7 «IlosasipHbie KOOPAUHATHD):

1) IlpsmoyronbHas nekapToBa M MOJSpHAs CHUCTEMa KOOPAMHAT CBA3aHbl TaK K€, Kak U B
npeabiayei 3agade. HailTu mpsMoyroibHbIe KOOPAMHATHI CIEAYIOUIMX TOYEK, €CIH JaHbl HUX
noJsipHble kKoopauHatel: K(6; n/2), L(—1; n/3), M(2; —n/8), N(-3; 0).

2) [Toctpouts cienyromiye JUHUM B MOJSIPHOM cucTeMe KOOPAMHAT (@ B3SATh paBHBIM 1):

a) r = a@ (apxuMe0Ba CIIUpalib),

b) r=a(l — cos @) (kaparounna),

C) r2 = a%cos 2¢ (1IeMHHCKaTa),

d) r = a/¢ (runepOonuyeckas Cliupasb),

e)r=a(l + 2 cos ¢) (ynurka [lackans).

3ananus no reme Ne 8 «KpuBbie BTOPOro mopsiika:

Paznen 8.1: CocTtaBuTh KaHOHHMYECKOE yYpaBHEHHE 3JUIMIICA, IPOXOAIIETo yepe3 Touky M(3; —2),
€cIu ero OOJIbIIas MOIyOCh paBHa 4.

Paznen 8.2: HamucaTe KaHOHMYECKOE YpaBHEHHE TUMEpOOIIbI, paccTosHUE MEXIy (okycamu
KOTOpOM paBHO 6, a SKCLIEHTPUCUTET PaBEH 2.

Paznen 8.3: Haiitu paccrosiHue ot gokyca napabosisl y2 = —8x a0 npsmoii 5x +2y — 1 =0.

Pasnen 8.4: Jlan ammunc X2/20+y?/10=1. HamucaTs ypaBHEHHE TOTO 3JLTHIICA B TOJIAPHOH CHCTEME
KOOP/IMHAT, NOJOC KOTOPOH HAXOIUTCS B OTHOM U3 (POKYCOB JIIUIICA, a MOJIIpHAs OCh HalpaBieHa
B CTOPOHY BTOpOTO (hoKyca.

Paznen 8.5: IlpuBecTu crienyroniue ypaBHEHUS! K KAHOHUYECKOMY BUITY:

a) 4x? — 25y —4x — 10y — 1 =0;

b) X2 — 2\3xy — y> + 8 =0,

3aganus nmo teme Ne 9 «IloBepXHOCTH BTOPOI0 MOPSAKA

1) HccrnenoBaTh METOIOM CEUCHHUIT MOBEPXHOCTh BTOPOTO MOPS/IKA, 3aJaHHYIO B MPSIMOYTOJIbHON
JIeKapTOBOIi CHCTeMe KOOPAMHAT ypaBHEHHEM 2x° — 3y? — 272 — 8x + 6y — 2z — 21 =0.

2) Haiitu npoekimioo Ha MmIockocTh OXy JIMHHM MEPECEUeHUs] OJHOMOJIOCTHOrO TurepOoionaa
X?/16+y?/16-2?/4=1 ma0CcKOCTHIO X = 2Z.

Kontpoabnas padora Ne 1
(mpoBepka chopmupoannoctu OITK-1, unaukaropst M-OI1K-1.1, U-OI1K-1.2, U-OI1K-1.3)

IIpumeps! 3aganmii:

1. ABCA:B:C: — tpeyronsHas npusma. Haittu koopaunatsl BektopoB ACi, B1C, AiK, rne K
— To4ka nepecedeHus nuaronanen rpanu AA1B1B, u CiE, rne E — Touka, nensimmas otpe3ox
BC B ornomenuu a/b, B 6asuce AB, AC, AA1.



2. Jlau Beimykiiblid uetsipexyroiabHuk ABCD, A(2,a), B(-5,-1), C(-b,a-3). Haiitu xoopauHate

BepmuHbl D, ecim m3BecTHO, YTO TOYKa mepecedeHus nuaroHanein K memut orpesok AC B
OTHOILIEHHH Y2, a oTpe3ok BD B orHomenun %. Haiitn mmomans ABCD u yrom mexmay
muaronainsmu AC u BD.
OcHoBanue verbipexyroybHoi nupamuasl SABCD — napamnenorpamm ABCD, A(a,0,-1),
B(0,-2,b), D(4,5,-2), S(2,2,2). Haiitu:

a)  koopauHAaThl TOUKH C;

b)  momans rpanu SBC;

C)  yroi Mexay IuaroHaibio ocHoBanus BD u peOpom SA,;

d)  o6wvem mupamuasr SABCD;

e)  BeicoTy SH nupamusr;

f)  koopmuHatel TOukH H.

KonTpoasnasi padora Ne 2

(mpoBepka chopmupoBanHoctu OIIK-1, unaukaropsr U-OI1K-1.1, U-OI1K-1.2, M-OI1K-1.3)

IIpumepsbl 3axaHuMii:

1. HamucaTh KaHOHHMYECKOE YypaBHEHHE TIHIepOoibl, npoxoxadmeil uepe3 Touky (1,2),
ACUMIITOTAMH KOTOPOH CITyXKaT mpsimbie Y=X/2 u y=-X/2.

2. Hammcare ypaBHeHHe mapaboJbl, OCBIO KOTOPOH CIyKUT mpsimas X+y+1=0 u koTtopas
npoxoauT uepe3 Touku (0, 0) u (0, 1).

3. ToctpouTh KpHBYIO M HalTH KOOPAWHATHI (POKYCOB, YPABHEHHS TUPEKTPHC U ACUMIITOT,
eCJIH OHM CYIIECTBYIOT: 9x° + 16y? - 54x + 64y +1 = 0.

4. CocTaBUTh ypaBHEHHE KacaTelbHOH K smaurncy X2/16+y?/9=1, npoxonsmeii depe3 TOUKY
(0:4).

5. HaiiTu ocTpelii yroi Mexmy oOpasylomMMH KoHyca X>+y?-z?=(0, 1O KOTOpPBIM €ro
nepecekaet miockocTh Sx+10y-11z-0.

IIpaBuja BbICTaBJIeHUS OLEHKH M0 Pe3yJbTaTaM KOHTPOJIbHOM padoThl
Onenka 1o pe3yjapTaTaM KOHTPOJIbHOM pabOThl CYMTAETCS MO CIAEAYIOLIEMY TPUHIIMITY:
- IPaBUJILHO BBHITIOJIHEHHOE 3a/1aHue (MM MYHKT 3a7aHusi 3 B IEPBOM KOHTPOJIBLHON paboTe)
— 1 Ga;

- YaCTUYHO BBIIIOJJHCHHOC 3aJaHUC (I/IJ'II/I ITYHKT 3aJIaHUsA 3B HepBOﬁ KOHTpOJ’IBHOﬁ pa60Te) -

ot 0,1 10 0,9 Gana B 3aBUCUMOCTH OT JIOJIM PEIIEHHOTO MPABUIIBHO;

- Hajic€ BBIYUCICTCA IMPOLCHT, KOTOpLIﬁ COCTAaBJIKICT CYMMApPHOC KOJHUYCCTBO 6aJ'IJ'IOB,

Ha6paHHI>IX CTYACHTOM 34 BBIIIOJIHCHHUC pa6OTBI, OT MaKCMMaJIbHOI'O KOJIMYCCTBA 68.J'IJ'IOB;

- 95%-100% coOTBETCTBYET OLIEHKE «OTIMYHO», He MeHee 80%, HO MeHbIIe 95% - olleHKe

«xopouo», He MeHee 60%, Ho MeHbIIe 80% - OLIEHKE «yIOBIETBOPUTEIIBHOY», MEHBIIUNA MPOLIEHT
COOTBETCTBYET OLIEHKE «HEYAOBJIETBOPUTENHHO» (YMEHHUS M HABBIKM Ha JIAHHOM ATare OCBOCHUS
JTUCIUILIMHBEL He CHOPMHUPOBAHBI).

2. CnMcoK BONPOCOB U 32/IaHUI /151 IPOBeJAeHUsI MPOMEKYTOYHOI aTTecTallNU

Choucok BOIIPOCOB K 3K3aMEHY

1. DnemeHTHI BeKTOpHO# anreOpsl B pocTpaHcTBe. Hanpaiennsie oTpesku. Bekropel. CriokeHue
Y BBIUMTAHHE BEKTOPOB. YMHOXEHUE BEKTOPA Ha 4YMCIO. JIMHEWHas 3aBUCHMOCTh BEKTOPOB U €€
CBOMCTBA. l'eOMeTpUYECKUN CMBICI JIMHEWHONW 3aBHCUMOCTH BEKTOPOB Ha IIIOCKOCTH U B



npocTpaHcTBe. BekTopHOe mpocTpaHCTBO CBOOOAHBIX BekTopoB. IlommpoctpancrBo. basuc.
Pasmepnocts. Koopaunaars! BekTopa B adhpuaHOM Oaszuce.

2. CxansipHOE TpOM3BENEHHE BEKTOPOB Ha IUIOCKOCTH M B MpocTpaHcTBe. OpTOHOPMHUPOBAHHBIN
6a3uc. OpTOHOPMUPOBaAHHBII Oa3uc. BelpakeHue CKalsipHOro MPOU3BEACHUS Yepe3 KOOPAMHATHI
BEKTOPOB B OPTOHOpMHpOBaHHOM Oazuce. CBoiCcTBa CKalIsIpHOTO Mpou3BefeHus. Hampasisromue
KOCHUHYCBI.

3. OpueHtanusi mpocTpaHCTBa. BekTopHoe mpousBeneHHe BeKTOpoB. CBoWCTBa BEKTOPHOTO
IIpOU3BeNeHUsA. BbIpaskeHne BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB Yepe3 UX KOOPIAUHATHI B IIPABOM
OpPTOHOPMHUPOBAHHOM 0azuce. [IpumeHeHne BEKTOPHOTO MPOU3BEACHUS I HAXO0XKICHHS TIOLIA A
napajuieJIorpaMMa 1 TpeyrosbHuKa. Kpurepuii KoJUIMHEapHOCTH BEKTOPOB.

4. CMeliaHHOE NPOU3BEIECHUE BEKTOPOB. BhIpaxkeHne CMEIIaHHOTO IPOU3BEIEHUSI BEKTOPOB Yepe3
UX KOOpJIMHAThl B IIPAaBOM OPTOHOPMHUpPOBaHHOM Oa3uce. CBoicTBa CMENIAHHOTO MPOU3BEACHUS.
[IpumeneHue I BBIYHCICHUS OObeMa Mapalielienumeaa, Terpadapa. JBoiiHOe BEKTOpHOE
IIPOU3BENICHUE.

5. IlpsimoyrosibHas AekapToBa CHCTEMa KOOPJAMHAT Ha IUIOCKOCTHM W B IpocTpaHcTBe. JlinHa
OTpe3Ka, JeJIeHUE OTpe3Ka B JaHHOM OTHOIIECHUH. [Inomanp TpeyroibHuKa 4epe3 KOOPAUHATHI €ro
BEpILUH (Ha IJIOCKOCTH).

6. IIpsimas Ha ruiockoctu. OOmiee ypaBHeHue. YacTHble ciydau. YpaBHEHUE NMPSAMON B OTpE3Kax.
Hanpapnsrommii  BexkTop  npsimoil. BektopHoe ypaBHeHue mnpsmou. KanoHuueckoe U
napaMeTpUuecKue YypaBHEHHs NPSAMOW. YpaBHEHHE NPAMOM C YIVIOBBIM KO3(PHUIIHMEHTOM.
HopmupoBanHoe ypaBHeHHE IPSAMON. Y paBHEHHUE IPSIMON, IPOXOAAIIECH Yepe3 JBe JaHHbIE TOUKU.

7. B3aumMHOe pAacCHONIOKEHHE JBYX MPSIMbIX Ha IUIOCKOCTH. YTOJI MEXIy HPSMBIMU. Y CIIOBHS
NapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH NPAMbIX. PaccTosiHME OT TOUKH 10 MPSAMOIA.

8. Ilydok mpsMbIX Ha IUIOCKOCTH. YpaBHEHHE IIyuyKa MpsMbIX Ha IUIOCKOCTH. Teopema o
IPEJICTAaBICHUN YPABHEHUH NPSIMBIX ITyUKa.

9. Ilnockocts B mpoctpaHcTBe. OOmiee ypaBHeHue. YacTHble ciydau. YpaBHEHHE IJIOCKOCTH B
oTpe3kax. BekropHoe u mapameTrpuueckue ypaBHEHHUs IUIOCKOCTH. HopMmupoBaHHOE ypaBHEHHE
IJIOCKOCTH.

10. Yronm w™exmy JOByMs IUIOCKOCTSMH. B3auMHOE pacmonokeHHe JBYX IUIOCKOCTEH B
IIPOCTpaHCTBE. PaccTossHME O TOUYKH 70 IIIOCKOCTH. [1ydoK IIIOCKOCTEN B IPOCTPaHCTBE.

11. Ilpsmas B mpocTpaHcTBe. Pa3nuuHble BUABl ypaBHEHUH MpsIMOW B MPOCTPAHCTBE:
KaHOHMYECKHE, BEKTOPHOE U IapaMETpUYECKue ypaBHeHHsa npsaAMoi. Ilpsamas kak auHUA
nepecedeHusl IBYX IUIOCKOCTEH. YTOJI MEXIY MPSMBIMHU, YroJd MEXKAY HPSMOM M IJIOCKOCTBIO.
B3anmHOe pacrosoxeHne NpsiMol U INIOCKOCTH B ITPOCTPAHCTBE.

12. B3anMHOE€ pacmojoXeHHe JIBYX MPSMBIX B IPOCTpaHCTBE. PaccTosiHuEe OT TOYKHM 10 MPSIMOH B
IIPOCTPaHCTBE. PaccTosHME MEXy IBYMS IPSIMBIMHU.

13. TIpeoOpa3oBaHue KOOPAMHAT HA TUIOCKOCTH M B TPOCTpPAaHCTBE. MaTpuIla rnepexoja K HOBOMY
6a3ucy. CBsA3b CTapblX M HOBBIX KoopauHat. Ilepexon OT OJIHOW NPSMOYTOJbHOW CHCTEMBbI
KOOPAWHAT K APYroi Ha MIOCKOCTH.

14. Tlepexox OT OJIHOW MPSIMOYrOJBHOM CHUCTEMBI KOOpAMHAT K JApPYrod B IPOCTPAHCTBE.
OpToroHanbHble MAaTPHUIBl KaKk MaTpUIBI MEepexoda OT OJHOTO OPTOHOPMHUPOBAHHOrO Oasuca K
JpyroMmy OpTOHOPMHUPOBAHHOMY Oa3ucy.

15. Kpusble BTOpOro mopsaka Ha IUIOCKOCTH. Oiumrc. OmnpeneneHue. BbIBojg KaHOHHYECKOTO
ypaBHeHus. MccnemoBanue (opMbel amunca. OKCHEHTPUCHTET, (DOKanbHblE paauychl U
qupekTpuckl 3umnca. [lapamerpuueckue ypaBHeHMs 3jumnnica. KacaTenbHas K AJUIMIICY B €ro
Touke. ONTHYECKOE CBOMCTBO IIIMIICA.

16. KpuBsle BTOpOrO mopsiaka Ha MIOocKocTH. ['unepbona. Onpenenenne. BoiBoag KaHOHUYECKOTO
ypaBHeHus. MccrnemoBanue QopMbl runepOoibl. DKCHEHTPUCUTET, (OKaIbHBIE pPAagUyChl U
nupekTpuckl runepOonsl. [lapamerpuueckue ypaBHeHus: runep6ossl. KacatenbHas k runepOoiie B
ee Touke. OnTuyeckoe CBOMCTBO runepOObI.

17. Kpusble BTOporo mnopsijika Ha ruiockoctd. [lapabGona. Onpenenenue. BbiBog KaHOHHYECKOTO
ypaBHeHus. HccnenoBanue ¢opmbl mapaOoibl. OKCHEHTPUCHTET, (OKAIBHBIA paguyc u
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mupekTpuca mapabonsl. [lapamerpuyeckue ypaBHeHwus napaboinbl. KacatenpHas k mapaboiie B ee
touke. ONTHYECKOE CBOMCTBO MapaloJIbl.

18. IMomsipHass cucremMa KOOpPAWMHAT HA IUIOCKOCTH. CBSI3b TPSAMOYTOJBHBIX W IOJIAPHBIX
koopauHat. Cepuyeckue U HUIMHIPHUUECKUE KOOPAUHATHI.

19. OrHomieHHe pacCTOSHUS TMPOU3BOIBHON TOYKH AJuTUIica (THIepOoIbl, mapadoiibl) 10 Gokyca K
pPacCcTOSHUIO OT Hee JO0 COOTBETCTBYIOIIEH 3TOMY (OKYCYy AMPEKTPUCHL. YpaBHEHHS AIUIHICA,
runepOoIIbl U mapabosibl B HOSAPHBIX KOOPHMHATAX.

20. IlpuBenenue ypaBHEHHUs JIMHUW BTOPOTO MOPSAJIKAa K KAHOHUYECKOMY BHJAY U MOCTPOEHHUE €€
TOYEK.

21. KanoHnueckue ypaBHEHHS TOBEpPXHOCTEH BTOporo mopsaka. Meton cedeHuid. Cdepa.
Ommurncona. ['unepbonouns (0HONOIOCTHBIN, TBYITOJIOCTHBIN).

22. Tlapabonoun (yumMNTHYECKHHA, runiepooandeckuii). Konyc BToporo nmopsiaka.

23. Humuaap BTOpOro TmoOpsaKka (DJUIMNTHYECKHHM, THIEPOOTMYECKHA, MapaOOoIMIeCcKHii).
[ToBepxHOCTH BpalieHusl.

3. HpaBnﬂa BbICTABJICHHUA OLICHKH HA 3K3aMCHEC

B sk3ameHanMoHHBIE OMJIET BKJIIOYAETCS JIBa TEOPETHYECKMX Bompoca M 3ajnada. Ha
HOJTrOTOBKY K OTBETY JlaeTcsl He MeHee 1 yaca.

[lo wroram »5K3aMeHa BBICTABISIETCS OJHA M3 OLIEHOK: «OTIMYHO», «XOPOILIO»,
«yJIOBJIETBOPUTEILHOY» UM «HEYI0BIETBOPUTEIBHO.

Onenka «OT/JIHYHO» BBICTABIISAETCS CTYAEHTY, KOTOPBIH AEMOHCTpPUpYET IyOoKoe u
IMMOJIHOC BJIAACHHUC COACPKAHUCM MaTcpraia H MOHATHHHBIM arrmnaparomM AOUCHUIUIMHBI, YMECT
CBA3BIBATH TCOPUIO C HpaKTHKOﬁ. CTy,HeHT Aa€T Pas3sBCPHYTHIC, IOJHBIC W YCTKHUEC OTBCTHI HaA
BOIIPOCHI 3K3aMEHAIIMOHHOTO OHMJIeTa W JONOJHUTEIbHBIE BOIPOCH], COOJIOAAET JIOTHUECKYIO
II0CJIE0BATENIBHOCTD IIPU U3JI0KEHUU MaTepUaa, IpaMOTHO MCIIOJIb3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYAEHTY, OTBET KOTOPOIO Ha SK3aMEHE B LEJIOM
COOTBCTCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPUAM, HO OTINYACTCA MEHBIIIEH 06CTO$[T€J'IBHOCTI)IO,
IyOMHOM, OOOCHOBAaHHOCTBIO M TOJHOTOH. B oTBeTe MMEIOT MECTO OTAEIbHbIE HETOYHOCTU
(HeCyIeCTBEHHBIE OMUOKH ), KOTOPBIE UCIIPABIISIOTCS CAMUM CTYJIEHTOM IOCJIE IOTTOJTHUTEIIBHBIX U
(unM) YTOYHSIIOLIUX BOIIPOCOB dK3aMeHaTopa.

Onenka «Y/10BJIETBOPUTEJIbHO» BbICTABISAETCS CTYJIEHTY, KOTOPBIM JaeT HEIOCTaTOYHO
HOJIHBIE U MOCJIeI0BaTEeNbHbIE OTBETH HAa BOIPOCHI IK3aMEHALIMOHHOTO OUJIETa U JIOTIOJIHUTEIbHbIE
BOIIPOCHI, HO MPU ATOM JEMOHCTPUPYET YMEHHE BBIIEIUTH CYIIECTBEHHBIE M HECYIICCTBEHHbIE
IPU3HAKA W YCTAHOBUTb IPUUYMHHO-CJIEICTBEHHbIE CBs3U. OTBETHl H3JIaraercd B TEpMHUHAX
JUCLUIUIMHBL, HO TPH 3TOM [JOIMYCKAIOTCA OIIMOKM B OINpPENENEHUH M PACKPBITMM HEKOTOPBIX
OCHOBHBIX MOHATHH, (OPMYJIHPOBKE NOJOKEHUH, KOTOpBIE CTYIEHT 3aTpPYyAHSAETCS HCIPAaBUTh
camocTosTenbHo. [Ipy aprymMmeHnTanuu oTBeTa CTYACHT HE 0OOCHOBBIBAET CBOM CyXJeHMs. Ha JacTb
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYIEHT 3aTPyIHSAETCS AATh OTBET MJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/1eTBOPHUTENBbHO» BBICTABISAETCSA CTYAEHTY, KOTOPBIM JEMOHCTPUPYET
pa3po3HEHHbIe, OeccHCTeMHbIE 3HaHUS; OECIOpAJOYHO M HEYBEpEHHO M3JlaraeT MaTepuall; He
YMEET BBIIEISATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COEAMHATh TEOPETHUECKUE IOJOKEHUS C
NPaKTUKOM, JOMycKaeT rpyOble OMMOKM MpPU ONPENETIeHUH CYIIHOCTH PACKPBIBAEMBIX MOHSATHIH,
SIB.]'IGHI/II\/II, BCJICACTBHUEC HCIIOHMMAHHA NX CYIICCTBCHHBIX W HECYIICCTBCHHBIX IMPHU3HAKOB U CBSIS@fI;
Ja€T HCIOJHBIC OTBETHI, JIOTMKa MW IOCJICAOBATCIBHOCTE H3JIOKCHUSA KOTOPBIX HMCIOT
CYIICCTBCHHBIC nu MPUHIOUITNAIBHBIC HapyuiCcHus, B OTBETax OTCYTCTBYIOT BBIBOEI.
HOHOJ’IHHT@J’IBHBIC U YTOUHAIOIIMWE BOIIPOCHI 3K3aMCHATOPAa HE IMPHUBOJAAT K KOPPEKIMHU OTBECTOB
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cTyneHTa. Ha oCHOBHYIO 4acTh JOIIOJHUTEIBHBIX BOIIPOCOB CTYACHT 3aTPyIHSACTCS JaTh OTBET MIIU
JlaeT HEBEPHBIEC OTBETHI.

Onenka «HeynoBineTBOPUTENbHO» BBICTABISIETCS TAKXKE CTYAEHTY, KOTOPBIM B3slI
9K3aMEHAIIMOHHBIN OMIIET, HO OTBEYaTh OTKA3aJICs.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«AHAJUTHYECKAS] T€OMETPUS»

MeToauuyecKue YKa3aHud QJId CTYACHTOB IO OCBOCHUIO TUCHUIIJIMHBI

OcHoBHOW (hopMOIi U3JTOKEHHUST y4eOHOTO MaTepralia 0 JAUCHUILUINHE « AHAITMTHYECKAsS
TEOMETPHSI SIBJISIFOTCSI JICKIIUHM; MO BCEM TEMaM MPEAYCMOTPEHBI MPAKTUYECKUE 3aHSITHS, HA
KOTOPBIX MPOUCXOAWT 3aKPEIUICHUE JICKIIMOHHOTO MaTepualia IMyTeM MPUMEHEHHsS €ro K
KOHKPETHBIM 3a7ja49aM U 0TpabOTKa HABBIKOB PaOOTHI C MATEMATUYECKUM allapaToM.

JlJis yCTenmHoro OCBOSHUS AUCIUILINHBI OY€Hb BaXXHO PEIICHUE JOCTATOYHO OOJIBIIOTO
KOJIMYECTBA 33J]1a4, KaK B ayJUTOPUHU, TAK U CAMOCTOATEIHHO B KAUeCTBE JOMAITHUX 3a/JaHUU.
[Tpumepsl pemieHus 3anad  pa3OUparOTCsl HA JICKIUAX M MPAKTUYCCKUX 3aHATUAX, MPU
HEOOXOUMOCTH TIO Haubojee TPYIHBIM TEMaM MPOBOMAATCS JOIMOJHUTEIbHBIE KOHCYJIBTAIIUU.
OcHoBHasl 1IeIb pEIIeHUs 3a7ad — [MOMOYb YCBOUTH (PYHIAMEHTAIbHBIC TIOHATHUS U OCHOBHBIC
METOJTbI TUCIUTUINHBL.

3amanus U1 CaMOCTOSTEIBHOTO PelIeHUsT (POPMYIIUPYIOTCS Ha JICKIUSAX U MPAKTUICCKIX
3aHATHSIX. B KadecTBe 3aaHuii JUII CAMOCTOSITEIIBHON pa0OThI IoMa CTYJIEHTaM TPEeIararoTCs
3aJ1auu, aHAJIOTUYHBIC Pa300PAHHBIM Ha JICKIIUSAX U MPAKTUYECKUX 3aHATUSAX WIH HEMHOTO OoJiee
CJIOJKHBIC, KOTOPBIC SIBJIIFOTCS PE3YJIbTaTOM OOBEMHEHUS HECKOIBKMX 0a30BbIX 3a1ad. [TomHbIi
CIMCOK 3aJIlaHMii JUTsl CAMOCTOSITEIILHON paboThI 110 TeMaM (pa3JienaM) JUCHUIUIMHBI IPUBEIICH B
OYK B LMS Moodle «Aunanutuueckass reomerpus (MKH-1150, WB-1BO)». Bompocsl,
BO3HHUKAIOIIAE B TMpOIECCe MM [0 HWTOraM pEHICHUs OSTUX 3a]a4, MOXHO 3a/aTh Ha
KOHCYJIbTAIMSX M MPAKTHYCCKUX 3aHATHAX Wid B popyme (dare) B OVK B LMS Moodle.

Jlnisi caMOCTOSITeTIbHON pabOThl, B TOM YHKCIIC M MOBTOpa pa300paHHOTO Ha JICKIUSIX U
NPaKTUYCCKHUX 3aHATHAX MaTepHaja, PeKOMEHIYeTCs UCIOIb30BaTh MAaTePUAIIbI, BEUIOKEHHBIC B
OVYK B LMS Moodle «Anamutuyeckas reomerpus (MKH-1150, UB-150)».

B koHIle M3y4YeHHs TUCHUIUIMHBI CTYIEHTBI CHAIOT dK3aMeH. DK3aMeH IMPUHUMAETCS 110
9K3aMCHAIIMOHHBIM OWJIeTaM, KaXIblii M3 KOTOPBIX BKJIIOYACT B CeOS JBAa TCOPCTHUCCKHUX
BOTIpoca M 3a1ady. Ha caMoCTOSTEeNbHYIO TTOATOTOBKY K 3K3aMEHY BBIICISICTCS 3 JIHS, B JTO
BpeMs MPEAYyCMOTPEHA W TPYIIIOBasi KOHCYJIBTAIIS.
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