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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Henssmu ocBoeHust aucuuiuivHbl "T'eomerpus” ABISAIOTCS (OPMUPOBAHUE MAaTEMATUYECKOM
KYJBTYpBl CTYJI€HTA, Pa3BUTHE I'€OMETPUYECKOrO0 MBILIUIEHHS, OBJIaJICHUE OCHOBHBIMHU IIpHEMaMH
pellIeHns] TEOMETPUUECKUX 3a]1ad CPEACTBAaMM alireOpbl, YCBOCHUE WJEH JIMHEWHOCTH, JIEXKAILIEH B
OCHOBE 3TOr0 Kypca, Kak OJHOH M3 caMbIX OOLIMX €CTECTBEHHOHAYYHbIX WJEH, pacHIMpSIOLIMX
KPYTro30p U O0IIYI0 MaTeMAaTUYECKYIO KYIbTYpY.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucrunmuaa  "['eomerpusa" OTHOCHUTCA K 00s3aTeNbHOM 4YacTH  0Opa3oBaTEIbHOM
nporpaMMmel. {7 ee yCHEemrHOro HM3y4deHws] HeOOXOMUMBI 3HAHUS U YMEHUS, MPHOOPETEHHBIC B
pe3yNbTaTe OCBOCHHS IIKOJIBHOIO Kypca MaTEeMaTHKH, a TaKKe HEKOTOPHIX pa3fesioB U3 KypcoB
anreOpbl 1 MATEMAaTUYECKOTO aHAJIH3a.

['eomeTpus OTHOCUTCS K YHCITy 00111€00pa30BaTeIbHBIX MaTEMaTHUYECKUX KYPCOB U SIBISIETCS
OCHOBHBIM CpE€IM TEPEeXOJHBIX KypCOB OT IIKOJbHOM MaTeéMaTHKU K BBICHIEH MaTeMaTHKeE.
W3ydaemsblil B Kypce MaTepuan CUCTEMaTHYEeCKH UCIIOJIb3YeTCs ISl HATJISTHOW MILTIOCTPAIK U KaK
HMCTOYHHK 0000I1IeHNH B Kypcax «Anredpa» u «MaTtemaTudecKuid aHanu3y. JUCIUIUIMHA SBIISETCA
0a30BOIi U1 U3YYEHHSI BCEX MAaTEMAaTUYECKUX JTUCIUILINH.

3. [IlnanupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Iponiecc n3yueHust JUCUMIUIMHBI HAaNpaBjieH Ha (JOpMUPOBAHHE CIEAYIOIIUX KOMIIETEHLUHN
B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTtenust cieayommx 3HaH| i, yMEHHUM, HaBbIKOB U
(w1n) ombITa NEATETBHOCTH:

Dopmupyemas
KOMITeTeHLUSsI

NuaukaTop 10CcTHKEHUS
KOMIIeTEeHIINH

Ilepeyenn
TUVIAHNPYEeMBbIX Pe3yJbTAaTOB 00y4eHus!

(koa u opmyJIHpPOBKA)

(kox u hopMyJIIPOBKA)

Oo6umenpodgeccuoHalbLHbIE KOMIIETEHITUN

OIIK-3

Cnoco0eH MCIoIb30BaTh
HEe00XOIMMBbIC
MaTeMaTHYECKHE METOIBI
JUTSL PETIIEHUS 3a/1a4
poheCCHOHATBHOMN
EATENBHOCTH

H-0OIIK-3.2
OcymiecTBiseT
MOCTAaHOBKY 3a]1auH,
BEIOHpaeT crocob ee
peleHus

H-0OIIK-3.3

[Ipumensier
MaTeMaTHYECKHH anmapar
JUISL pEeUICHUsI TPUKIIaTHBIX
U TEOPETHYECKUX 3a1a4

3HaTh:

- BO3MOXHOCTH KOOPJIMHATHOTO METOJIa JIJIs
UCCJICJIOBAHHUS T€OMETPUUCCKUX U
anredpanvdeckux 0ObEKTOB;

- OCHOBHBIE BU/Ibl YPABHEHUH TPOCTEUILINX
FEOMETPHUYECKUX OOBEKTOB OCHOBHBIC 3a/1aUM
BEKTOPHOH anreOphl M METOJIbI UX PEIICHUS;
- OCHOBHBIE MTOHATHA ad)(YUHHON TEOMETPHH,
ad(pUHHBIX PeoOPa30BaHUN MIIOCKOCTH U
MIPOCTPAHCTBA;

- OTIpeJIeNICHUs] 1 CBOMCTBA MaTEMATHYECKUX
00BEKTOB, UCIIOJIB3YEMBIX B KypCe;

- hOpMYIHPOBKH YTBEPIKACHHUH, METOBI UX
JTIOKa3aTelIbCTBA, BO3MOXHEIE c(hephl UX
MIPUIIOKEHUH.

Ymersn:

- HCCJIeIOBATh MPOCTEHIIINE TeOMETPUUECKUE
OOBEKTHI 10 WX YPABHEHUSM B PA3TUIHBIX
CUCTEMax KOOPJUHAT;

- pemaTh 33Ja9u TEOPETUIECKOrO 1
MIPUKJIATHOTO XapaKkTepa U3 Pa3IndHbIX




pa3ienoB Kypca aHATUTHUYECKOU T€OMETPUY;

- TOKa3bIBaTh YTBEPKICHHUS, OTIICHIBATH
CTPOCHHE HEKOTOPBIX KJIACCOB
FEOMETPUUYECKUX TPYIIIL.

Baagern:

- MaTeMaTHUIEeCKUM anapaToM aHATHTHIECKOM
TEOMETPUH,;

- METOJIaMU JI0Ka3aTeNbCTBA YTBEP K ICHHUIA;

- MPUMEHEHUEM METO0B aHATUTHICCKOM
TCOMETPHH U BEKTOPHOU aJIreOphl B CMEIKHBIX
JUCIIUIUIMHAX.

4. O0beM, CTPYKTYPA U co/ieprKaHue THCHUTITHHbI

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 4 3a4eTHRIX equHUIbI, 144 akas. Jaca.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHATHIH, DopMBbI TEKYLIETO
n/n AUCUMILINHBI, BKJIIOYAsI CAMOCTOSITETBLHYIO KOHTPOJIS1 yCIIeBAeMOCTH
HX colep:KaHue padoTy CTyAeHTOB,
H UX TPYI0E€MKOCTh dopMa NpOMeKYTOYHOM
(B akajileMH4eCKHUX Yacax) aTTecTanuu
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AdduHHAS 1 TPIMOYTOJILHAS 3amaHus I
3 |cHcTeMBbI KOOPAMHAT Ha 1 1 2 3 |caMOCTOSTEIBHONU
IUIOCKOCTH U B IPOCTPAHCTBE paboThI
SagaHus s
4 |IlpsmMas Ha MJIOCKOCTH 1 4 4 2 S5 |caMOCTOSTENbHOM
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SagaHus It
5 [TnockocTh 1 nipsiMast B 1 6 6 5 6 CaMOCTOSITEIIbHOM
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[IpeoOpa3oBaHure KOOPAUHAT 3amaHus s
6 |Ha MIOCKOCTH U B 1 2 2 3 |caMOCTOSsITENbHOM
MPOCTPAHCTBE paboThI
SagaHus It
7 |IlonstpHBIE KOOPAMHATHI 1 2 2 3 |camocTOATENHHOMN
paboThI
3amaHus st
8 |Kpusble BToporo nopsaka 1 6 6 2 5 |caMoCTOSTENbHOU
paboThl
9 [MoBepxHOCTH BTOPOTO 1 4 4 6 3ananus s
nopsiiKa CaMOCTOSITEIIbHOM




paboTh
KontponbHas pabora Ne2

2 105 | 33,5 [3k3amen

HUTOI'O 32 | 32 10 | 05 ] 69,5

Couepmaﬂne pa3ae/;ioB ITMCHUIIJIMHBI:

1. BBoaHast iekuusi

Hcropuueckuii 0030p pa3Butusa reomerpuu. Ponab reomerpun B Matemartuke. Ilpenmer u meron
AHATUTUYECKOW T€OMETPHUH.

2. DJ1IeMeHTbI BEKTOPHOI ajaredpbl

2.1. HanpaBnenusie oTpe3ku. Bekropbl. CroxeHne U BHIYMTAHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha uyucino. JIuHeilHas 3aBUCHUMOCTb BEKTOPOB M €€ CBOMCTBA. ' €eOMETpHUYECKHl CMBICI JIMHEHHOU
3aBHCUMOCTH BEKTOPOB Ha IUIOCKOCTH M B MPOCTPAHCTBE. BeKTOpHOE MPOCTPaHCTBO CBOOOIHBIX
BekTopoB. [ToanpocrpanctBo. baszuc. Pasmeprocts. Koopaunats! BekTopa B ad(puHHOM Oasuce.
2.2. CkanspHOe NPOMU3BEIEHUE BEKTOPOB HA IIJIOCKOCTH U B IpocTpaHcTBe. OpTOHOPMUPOBAHHBIN
6a3uc. OpTOHOPMUPOBaHHBIN Oa3uc. BrlpakeHne CKalspHOrO MPOM3BEAECHUS yepe3 KOOPIUHAThI
BEKTOPOB B OPTOHOpMHpOBaHHOM Oazuce. CBoiicTBa ckajiipHOro npoussenaeHus. Hanpasnstonue
KOCHHYCBI.

2.3. Opuenranus MOpoOCTpaHCTBA. BekTopHoe mpowu3BeneHrne BEKTOpoB. CBONCTBa BEKTOPHOTO
IIpou3BeieHus. BoIpakeHne BEKTOPHOrO NMPOU3BEACHHS BEKTOPOB UEPE3 UX KOOPAUHATHI B IPABOM
OpTOHOpPMHpPOBaHHOM Oazuce. [IpuMeHeHne BEKTOPHOTO MPOU3BEACHUS AJI HaXOKICHUS TUIOIIA 1
napajuieJIorpaMMa U TpeyroyibHuKa. Kpurepuil KoJuIMHEapHOCTH BEKTOPOB.

2.4. CMemaHHOe MPOU3BEACHHE BEKTOPOB. BbIpa’keHHE CMEIIAHHOTO IMPOU3BEACHUS BEKTOPOB
yepe3 MX KOOpJIMHATBI B IPaBOM OPTOHOPMHpPOBaHHOM Oasuce. CBoOICTBa CMEIIAaHHOTO
npousBeneHus. [IpuMeHeHne IS BBIYMCICHHS oObeMa MapajuieNenuiiena, TeTpadapa. J[BoitHoe
BEKTOPHOE IPOU3BEICHHE.

3. Adp¢punHass M NPAMOYT0JIbHASI CHCTEMbI KOOPAMHAT HA NJIOCKOCTH U B IPOCTPAHCTBE
[Tonsatus ad¢puHHON W MPSIMOYrOJIbHOM JEKapTOBOH CHUCTEMBbl KOOPAMHAT HAa IIJIOCKOCTH U B
npoctpaHnctBe. JlmHa oTpes3ka, AejieHue OTpe3ka B JaHHOM OTHoueHuH. [lnomans TpeyroibHuka
yepe3 KOOPMHATHI €ro BepIINH (Ha INIOCKOCTH).

4. lIpsimasi HA MJIOCKOCTH

4.1. Ilpsamas Ha rutockoctu. Obuiee ypaBHeHue. YacTHble ciaydyand. Y paBHEHUE NPSIMOM B OTpe3Kax.
Hanpapnsrommii  BexkTop npsimMoil. BektopHoe ypaBHeHue mnpsmod. KaHoHmueckoe u
napaMeTpUuecKue ypaBHEHHs NPSAMOW. YpaBHEHHE NPAMOM C YIVIOBBIM KO3 HHUIIMEHTOM.
HopMupoBaHHOE ypaBHEHHE NIPSAMON. Y paBHEHHE IPSIMON, IPOXOSAIIEH Yepe3 ABE NaHHbIE TOUKH.
4.2. B3aumHOE pacnojio’K€HHE JIBYX MNPSMBIX Ha IUIOCKOCTH. YTOJI MEXIY NPSMbIMH. Y CIOBUS
NapaJuIeIbHOCTH U NEPIEHANKYIIPHOCTH NPAMBIX. PaccTOsHME OT TOUKH 10 NPSAMOH.

4.3. Ilyyok mnpsMBIX Ha IUIOCKOCTH. YPaBHEHME IydyKa MNpsSMbIX Ha IJIockocTu. Teopema o
IIPEJICTaBICHUH YPABHEHUH NPSIMBIX ITydKa.

5. IliiockocTh U npsiMasi B IPOCTPAHCTBE

5.1. IInockocts B mpoctpaHcTBe. Obmiee ypaBHeHHe. YacTHbIE cllyyau. Y paBHEHHME IJIOCKOCTH B
oTpe3kax. BekropHoe M mapaMeTpuuecKkue ypaBHEHHUS IUTIOCKOocTH. HopmupoBaHHOE ypaBHEHUE
IUIOCKOCTH. YTOJ MEXIy JABYMs IUIOCKOCTSAMHU. B3auMHOE pacrosiokeHHe IBYX IIJIOCKOCTEH B
npoctpaHcTBe. PaccTosiHue 0 TOYKM 10 TIOCKOCTH. [TydoK MmmockocTeil B pOCTpaHCTBE.

5.2. Ilpsmas B mnpocTpaHCTBE. PasznuuHble BUABI YpPAaBHEHUM MPSIMOM B TNPOCTPAHCTBE:
KaHOHMYECKHE, BEKTOPHOE U TIapamMeTpuyeckue ypaBHeHus mnpsMoil. I[lpsmas kak guHUS
NepECEYEHMs IBYX IIJIOCKOCTEM.

5.3. Yron Mmexay mpsMbIMH, YroJl MEXAY MPAMOM M IUIOCKOCThIO. B3amMHOe pacmosiokeHune
IPSIMON U TNIOCKOCTH B IIPOCTPAHCTBE. B3anMHOE pacrnosoKeHUe BYX NMPSAMBIX B IPOCTPAHCTBE.
PaccTosiHMe OT TOUKH 10 IPSAAMOIL B MpocTpaHCcTBe. PaccTosiHMe MeX Ay ABYMS MPSIMBIMHU.

6. IIpeoOpa3oBaHMe KOOPAMHAT HA MJIOCKOCTH M B IPOCTPAHCTBE




6.1. IIpeoOGpazoBaHre KOOPAWHAT Ha IUIOCKOCTH M B MPOCTpaHCTBE. MaTpulia rnepexojia K HOBOMY
6a3ucy. CBsi3b CTapbIX U HOBBIX KOOPJIUHAT.

6.2. Ilepexon oT 01HOM IPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT K APYroi Ha miockoctu. Ilepexon ot
OJIHOI MPSIMOYTOJIBHOM CUCTEMBI KOOPAMUHAT K JAPYroil B mpoctpaHcTBe. OpTOroHaNbHbIE MAaTPUILIBI
Kak  MaTpuibl — Iepexoja OT  OJHOTO  OPTOHOPMHPOBAHHOro  0asuca K  Jpyromy
OPTOHOPMHPOBAHHOMY Oazucy.

7. IlonsipHble KOOPAMHATHI

[TonsipHas cucremMa KOOpAWHAT Ha IIIOCKOCTU. CBSI3b MPSIMOYTOJIBHBIX U TMOJIIPHBIX KOOpPIUHAT.
Cdeprueckue u HUIMHAPHYECKUE KOOPAHHATHL.

8. KpuBblie BTOpOro nopsijaka

8.1. Dmmunc. OnpenencHue. BeiBox KaHOHUYECKOTO ypaBHEHUs. VccnenoBanue GopMbl AJLTUTICA.
OKCIEHTPUCHUTET, (OKaNbHBIE PAAMYChl U JUPEKTPHUCH 3Jummrca. [lapamerpuueckue ypaBHEHHS
anmunca. KacarenbHast K 35umncy B ero Touke. ONTHYECKOe CBOMCTBO AJLUIUIICA.

8.2. T'mmepOoma. Omnpenenenue. BwiBom kaHoHuWyeckoro ypaBHeHus. MccnenoBanue QopMbl
runepooIibl. DKCIEHTPUCHUTET, (POKATBHBIE PANYChl U JUPEKTpUCH runepooinsl. [lapamerpudeckue
ypaBHeHus runep6oisl. Kacatenbnas k runepOoiie B ee Touke. ONTHYECKOE CBOMCTBO IMIEPOOIIBI.
8.3. TlapabGoma. Ompenenenue. BpiBox kaHOHHMUYeCKOoro ypaBHeHus. MccnemoBanue (GopMer
napaboiibl. DKCHEHTPUCUTET, (POKaNbHBIM paauyc W aupekTpuca mnapabonbl. [lapamerpuueckue
ypaBHeHus napabdonsl. KacatenbHas k mapadose B ee Touke. ONTHYECKOE CBOMCTBO MapadoJIbl.

8.4. OTHOIIEHHE PACCTOSIHUS TPOU3BOJIBHON TOYKH AjutuIica (Turepoossl, napadoisl) 10 Gokyca K
pPacCTOSIHUIO OT HEE 10 COOTBETCTBYIOIIEH 3TOMY (DOKyCYy AMPEKTPUCHL. YpaBHEHHs DSJUIUIICA,
rUnepOoIIbl ¥ TapaboIbl B MOJIAPHBIX KOOPAMHATAX.

8.5. Knaccudukanus kpuBbIX BTOporo mopsiaka. [IpuBenenune KBaapaTWdHOH (GOpPMBI OT JABYX
MEPEMEHHBIX K KaHOHMYECKOMY BHJy. XapaKTepHCTUYECKOe ypaBHeHHe. [J1aBHbIC HampaBlIeHUS
(rmaBHBIE OCH) KpHBOW BTOporo mnopsiaka. I[IpeoOpasoBanue KpuBOW BTOPOTO MOpPSAIKA IPHU
noBopote. LleHTp cuMMeTpuH KpHUBBIX BTOpPOro mopsijaka. HaxoskaeHne KaHOHMYECKOH CHCTEMBbI
koopauHaT. Knaccudukanus meHTpaibHBIX KPUBBIX BTOpPOTro mopsiaka. Kiaccuduranus KpuBBIX
BTOPOTO MOPSAKA B HELIEHTPAILHOM (11apaboInyecKoM) cirydae.

9. [loBepXHOCTH BTOPOI0 MOPSAIKA

KanoHnveckue ypaBHEeHUs TOBEpXHOCTEH BTOporo nopsaka. Meroa ceuenuit. Cdepa. Dmmumncous.
['unepb6onony (OZTHOTIOJIOCTHBIH, JIBYTIOJIOCTHBIH). [TapaGononn (anmMnTUYecKuil,
runepoonnyeckuit). Konyc Broporo mnopsaka. Lunuaap BToporo mnopsjaka (JUTMOTHYECKHH,
runepboandyeckuit, mapadbonmdeckuit). [lopepxHOCTH BpalieHus.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOI'Md, B TOM 4YHCJI€ TEXHOJOIUuU IJICKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOIMH, HCHOJbB3YEMbBIC IIPU OCYIIECCTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuMIlJIinHe

B npouiecce 06yueHust HCHOIB3YIOTCS ClleAyolne 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBoanasi 1ekuMs — JaeT epBOE LUEIOCTHOE MPEACTABICHUE O JUCHUILIMHE U OPUEHTUPYET
CTyJICHTa B CHUCTE€ME€ HM3yUYeHMs JaHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C Ha3HAYCHUEM U
3a/la4yaMH Kypca, €ro poJibi0o  MECTOM B CHCTeME YUeOHBIX JUCIUIUIMH U B CUCTEME MOJTOTOBKH B
nenoM. JlaeTcs kpaTtkuii 0630p Kypca, HCTOpUS Pa3BUTHS HAYKH U MPAKTUKHU, TOCTHKEHHUS B ITON
cdepe, UMEHa U3BECTHBIX YUYEHBIX, M3J1araloTcs MEepPCIeKTUBHBIE HAlpaBieHUs HcciaenoBaHuil. Ha
ATOM JIEKIIMU BBICKA3BIBAIOTCS METOJIMYECKUE U OPTaHU3AIMOHHBIE 0COOEHHOCTH PabOTHI B paMKax
JAaHHOW JUMCHUIUIMHBI, a TakkKe JaeTcsl aHalu3 pPEKOMEHIyeMOl y4yeOHO-MeTOINYEeCcKOM
JUTEPATYypPHI.

AkaneMuyeckasi JIEKIUSI ¢ JIeMEHTaMH JIeKIMH -  0ecelbl — IOCIIEI0BATENbHOE
U3JIO)KEHUE MaTepuaia, OCYIIECTBISIEMOe NMPEUMYIIECTBEHHO B BHJE MOHOJOra IpEernoaaBaTers.
DneMeHTHI JIeKIMHU-0ecelbl 00eCTIeYnBAIOT KOHTAKT MPEToAaBaTens ¢ ayIMTOpUeH, YTO TIO3BOJISET
MPUBJIEKaTh BHUMAHUE CTYJCHTOB K HamOoJee BaXHBIM T€MaM JHCIMIUIMHBI, aKTUBHO BOBJIEKATH



UX B y4eOHBIN IpoIiecC, KOHTPOJIMPOBATH TEMI H3JI0KEHUS YIeOHOr0 Marepuaia B 3aBUCUMOCTH OT
YPOBHS €TI0 BOCIIPUATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBSAIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUH U
HaBBIKOB I10 3aKPEIUICHUIO ITOIYYCHHBIX Ha JICKIIUY 3HAHUMH.

KoncyabTauum — BHJ y4ueOHBIX 3aHATHH, SBISIONIMNICA OJHOH H3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTanmusx 1o npocb0e  CTYAECHTOB
paccMaTpUBAIOTCST HauOojee CII0KHbIE MOMEHThl TP OCBOGHUHM Marepuana JUCLUIUIMHBL,
[IPENOIaBaTeNIb OTBEYAECT HA BOIPOCHI CTYACHTOB, KOTOPbIE BO3HHUKAIOT y HUX B IIpolecCe
CaMOCTOSITENIbHON PaOOTHI.

6. IlepeueHb JIMIEH3MOHHOT0 MW (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YyeMOI0 MNPH OCYHIECTBJIEHHHM 00pa30BaTeIbHOIO Ipouecca Mo
AUCUHUIINHE

B mporiecce ocymiecTBiaeHUsT 00pa30BaTEILHOTO MPOIIecca MO UCIUILTUHE HCIIOIB3YOTCS

st (POPMUPOBAHUST MATEPUAIOB JIJISi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W TPOBEICHUS
POMEKYTOYHOU aTTEeCTAIMH, ISl POPMUPOBAHUS METOIUUYCCKUX MATEPUAIIOB 110 TUCIUILTHHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBbHBIX ©0a3 [JaHHBIX H HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX IPH OCYLIECTBJEHUH 00Pa30BaTeJbLHOI0 Mpouecca mo
AUCHHILINHE (PU HE00X0IMMOCTH)

B npornecce ocymecTiaeHus: 00pa3oBaTeIbHOIO MPOLECCa 0 AUCHUIUINHE UCIOIb3YETCS:

- ABroMaTtu3upoBaHHas OubnuoreyHo-uHdopmanumonHas cuctemMa «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnexTpoHHas OubnmoTeyHas cucrema «Jlanpy https://e.lanbook.com

- DnektpoHHas OubroTevyHas cucrema «tOpaiit» https://urait.ru

- DnekTpoHHas 6ubnuoreyHas cucreMa «KOHCYJIbTaHT CTyIEHTa»

https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HEOOXOAUMOCTH),
PEKOMEHYyEeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI

a) OCHOBHAS JIUTEpaTypa
1. Anekcangpos II. C. Kypc aHanutuueckoil reoMeTpuu U JMHEWHON anreOpbl: y4eOHHK
st By30B — Cankrt-IlerepOypr: Jlans, 2021. https://reader.lanbook.com/book/176667
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By30B. U. 3, fpocnasis, SApl'Y, 2004. http://www.lib.uniyar.ac.ru/edocs/iuni/20040498.pdf

9. MaTepuanbHoO-TexHHYecKasi 0a3a, HeoOXoAUMAas JJs OCylIIeCTBJIEHUsSI 00pPa30BaTEILHOIO
npoiuecca no JMCUMIINHE

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXOoIMMas JUIs OCYHIECTBICHHS OOpa30oBaTEIbHOTO
npoliecca 1o AUCLUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIC TOMELCHUS:

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHSI 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHbIe ayTUTOPHUH ISl TIPOBEICHHSI TPAKTHYECKHIX 3aHATHH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEIEHUS IPYNIIOBBIX U MHAMBUYAIbHBIX KOHCYJIbTAIU;

- yueOHbIE ayaUTOPUM ISl TIPOBEACHHS TEKYIIero KOHTPOIS H  MPOMEKYTOUYHOU
aTTeCTAIlNH;

- IOMEUICHHUS JJIsl CAMOCTOSITENIbHON pabOThI;

- IOMEUICHUS U XpaHEHHs] ¥ MPO(PUIAKTHUECKOTO OOCTY)KMBAHUSI TEXHUYECKUX CPEACTB
o0OyueHusl.

CrnenuanbHble TOMEIIEHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUEHMs, CIYXXaLUIUMU JUIs
npeJcTaBieHus yaeOHoM nHdopmanuy 00IbIION ayAUTOPHH.

[TomemieHuss A CaMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO TOAKIIOYEHHS K ceTH «VHTepHeT» M oOecredeHneM 0CTyma K
ANIEKTPOHHOU MH(OpMAIMOHHO-00pa3oBaTebHOM cpeae SApl'Y.

ABTOp(BI):

JoueHT kadenpsl anredps
Y MaTeMaTU4YeCKOM JIOTUKH, K. ¢.-M. H. M.E. Copokuna
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«I"'eomeTpus»

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

3aganus 1Js1 CaMOCTOATEIbHON PadoThI
(IIaHHBIG 3aJaHUA BBIITOJIHAKOTCS CTYI[GHTOM CaAMOCTOATCIBbHO
Y TIPENo/IaBaTesieM B 0053aTeIbHOM IMOPSIIKE HE TIPOBEPSIOTCS)

3aganus no reme Ne 2 «JjieMeHTbI BeKTOPHOIi ajaredpbi»:

Pasgen 2.1: IlpoBepurtb, uro BekTOpbl a=(4;6) m b=(-1;2) cocraBasiOT 0a3Kc BEKTOPHOIO
IPOCTPAHCTBA TEOMETPUUECKUX BEKTOPOB INIOCKOCTH U HAWTH KOOPIUHATHI BeKTOpa 8=(3;5) B a3TOM
Oazuce.

Paznen 2.2: anbl Bektopel: a= 2i + 5j — 4k, b= —1 + 2j + 5k, c= 41 — j — 2k. Haiitu yron mexmy
BekTopamu 2a+ b u c-b.

Paznen 2.3: Haiitu jumHy Bbicothl AH Tpeyroiphuka ABC, ecim A(2;1;1), B(—2:;0;1) wu
C(0;—1;-2).

Paznen 2.4: O6vem terpasapa EFGH pasen 15, F(—1; 0; 0), G(0; 1; 2), H(1; 1; 0). Haittu
KoOpauHaThl TOUkH E, eciii u3BecTHO, 4TO OHA JiexkuT Ha ocu Oy.

3ananus no reme Ne 3 «ApPpuHHAA ¥ PAMOYI0JIbHASI CHCTEMbl KOOPAMHAT HA IJIOCKOCTH M

B IPOCTPAHCTBE»:

1) Haittu nnomans tpeyronsauka ABC, eciu A(2; —4), B(—1; 3), C(5; —2).

2) Hdanbl xopauHatel (3;—4) TOYKU MEpecedyeHus] MeMaH TPEyrojbHUKA U KOOPAWHATHI JBYX €ro
BepiinH: (5; —2) u (—1;0). Haiftu nomans TpeyroiabHHUKa.

3aganus no teme Ne 4 «IIpsimasi Ha MJIOCKOCTH:

Pasznen 4.1: Haiitu yron HakimoHa k ocu OX IpsIMOM, OTCEKArOUIEW Ha OCAX KOOPIMHAT OTPE3KH
a=4ub=3.

Paznen 4.2: Hanmcate ypaBHeHUe NMPsIMOM, MpoxoAsiei yepes Touky A(4;—1) u nepneHiukysp-
HOM npsimoii X +2y — 5 =0.

Paznen 4.3: Hanucarp ypaBHEHHE NpAMOM, NPOXOIALIEH Yepe3 TOUKY IEPECEYEHMs MPSMBIX
2X—y+5=0u X -y + 1 = 0 u neprneHAUKYIApHOHN mpsimoii 6X — Y = 0.

3aganus no reme Ne 5 «IliockocTh U NpsiMasi B POCTPAHCTBE»:

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

Paznen 5.2: Ilpsimas 3amana Kak nepecedyeHue miockocre 3x — 2y +z—9=0ux+y—4=0.
HanucaTte kaHOHMYECKHE U TApAMETPUUYECKUE YPABHEHUS TaHHOM MPSAMOM.

Paznen 5.3: Jlama detwipexyrompHas 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 mupamuasr SABCD.

(b) Haiitu BeicoTy SH rpanu SAB.

(c) Haiitu Boicoty SK nupamuast SABCD.



3aganus no teme Ne 6 «IIpeoOpa3oBaHue KOOPAMHAT HA IVIOCKOCTH M B IPOCTPAHTCBE» .

1) 3anucate popmyiel mpeoOpa3zoBanus aQGUHHBIX CUCTEM KOOPIWHAT Ha TJIOCKOCTH B KaXKJIOM U3
CJICAYIOIIMX CITy4aeB, €CIIHM aHbl KOOPAWHATHI HOBOTO Hayaja M HOBBIX KOOPJIMHATHBIX BEKTOPOB B
CTapoil cucreme:

a) e'1=(4, 3), ¢2=(6, 5), O'(3, -1);

0) e'1=(1, 0), e'2=(6, 1), O'(2, 5).

2) an xBagpat ABCD co cropoHnoii, paBnoii a. [lycts HanpaBnennsie npsimbie AB u AD siBisrotcest
ocAMHU KoopauHaT crapoil cuctemsl (AB — nepBas ocs, AD — Bropas). B kaxxqoM u3 cnegyrommx
cllyyaeB Hamucatb (pOpMyJbl MpeoOpa3oBaHMs NPSIMOYTOIBHBIX JIEKapTOBBIX KOOPAWHAT, €CIIH 32
HOBbIE KOOPAMHATHBIE OCH IIPUHATHI HAIIPABJICHHBIE IPSMBIE:

a) nepsas ocb AC, Bropas och BD,;

0) nmepsas ock CD, BTopas ocs CB.

3ananus nmo teme Ne 7 «IloasipHbie KOOPAUHATHD):

1) IlpsamoyronpHas jaekapToBa W IHOJSpHAas CUCTEMAa KOOpPAMHAT CBA3aHbl TaK, 4YTO HA4yallo

KOOpAWHAT COBIIAAACT C ITOJKOCOM, a OCb Ox —C HOJ'IS[pHOfI OCBhbIO, OCH Oy IIOJIy4acTCs IMOBOPOTOM

0
ocu OX pa 90 MIPOTUB YaCOBOH CTpenku. HailTu mpsMoyTobHBIE KOOPAMHATHI CIICAYIONMIUX TOYCK,
€CJIM JTaHbl UX MoJsipHbIe KoopauHatel: K(6; m/2), L(—1; n/3), M(2; —n/8), N(=3; 0).

3ananus no reme Ne 8 «KpuBbie BTOPOro mopsiika:

Paznen 8.1: CocTaBuTh KaHOHHMUYECKOE YpaBHEHHE 3JUIMIICA, TPOXOAIIEro uepe3 Touky M(3; —2),
€cIu ero OOJIbIIas MOJIyOCh paBHa 4.

Paznen 8.2: HamucaTh KaHOHMYECKOE YpaBHEHHE TUIEPOOIIbI, paccTOsSHUE MEXIy (okycamu
KOTOpOM paBHO 6, a SKCLEHTPUCUTET PaBEH 2.

Pasnen 8.3: Haiitu paccTosinue ot okyca mapabomnsl Y= —8x 1o npsmoit 5x + 2y — 1 =0.

Pasnen 8.4: Jlan smmanc x2/20+y?/10=1. HamucaTh ypaBHEHHE TOTO JJUIMIICA B TIONSAPHON CHCTEME
KOOPJMHAT, MOJIF0C KOTOPOM HaXOUTCS B OJJHOM U3 (DOKYCOB AJIIUIICA, a MOJIAPHAS OCh HAIpaBlieHa
B CTOPOHY BTOpOTo (hokyca.

Paznen 8.5: [IpuBecTu cneayroniye ypaBHEHHUS K KAHOHHUECKOMY BUTY:

a) 4x? — 25y —4x — 10y — 1 = 0;

b) x> —2xy—y*—4=0.

3aganus nmo teme Ne 9 «IloBepXHOCTH BTOPOI0 MOPSAKA

1) Ompenenuth, Kakyl MOBEPXHOCTh BTOPOIO TMOPSAKA 3aJacT B MPSIMOYTOJbHOH JIeKapTOBOI
cucTeMe KOOpAMHAT ypaBHenue 2x% — 3y? — 222 — 8x + 6y + 4z — 21 = 0.

2) HaiiTh  JNHMHUIO TIEPECEYCHHUS OJHOIMOJOCTHOTO THIEepOoIonIa X?/16+y?/16-2%/4=1
IUIOCKOCTBIO X = 27— 1.

KonTposbnas paGora Ne 1
IIpumeps! 3aganuii:

1. Tpu mocnegoBaTenbHbIE BEPIIMHBI TPANEIUN HaXoAsTes B Toukax A(-3,-2,-1), B(1,2,3),
C(9,6,4).

Haiitu yeTBepryro Bepimmny tpanenuu /I, Touky M nepeceuenus auarosaiei u Touky H
nepecedeHusi 00KOBBIX CTOPOH, €CIU JANuHa cTOpoHbl Al paBHa 27.

2. HaiiTi BeKTOp, OTydYaroIUiics IPU OpTOrOHABHOM MTPOSKTHPOBaHMY BekTopa a = (5,9,2)
Ha MPSMYIO C HaPaBJISIOMINM BekTopoM € = (1,3,-2).

3. B maHHO# cucTeMe BEeKTOPOB BBIOpaTh 0a3uC U HAUTH KOOPIUHATHI OCTAIbHBIX BEKTOPOB B
3TOM Oasuce:



a, = @11L-1), a,=(1-11), a,=(200,), a, =@1L1), a;=(404).

4. Haiitu nnuny BbicoThl TeTpa3dapa ABC/L, onymennoi u3 Bepiunsl J| Ha rpans ABC, eciu
A(0,1,1), B(2,3,0), C(1,-1,1), [(1,2,0).

5. Haiitu BekTOp C, NEepHEeHIUKYIISpHBINA K BekTopy a = (0,1,1), oOpa3yromuii ¢ Bekropom b
=(1,1,0) yron 7/4, umeromuii quny 1 1 HanmpaBJIeHHBIH Tak, 4YTOOBI Tpoiika a, b, ¢ Gbina
MPaBO.

6. Bektoper a u b obpasytor yron 27/3. 3mas |a|=1u |b|=1, BEYHCINTH
([2a+b,a+2b], [2a+b,a+2b]).
OTBeThI K 32/1a4aM:

1. 1(21,10,2)6 M(6,4,11/4), H(3.,4,5);

2. p =2e¢ =(2,6,-4);

3.ay,a,,a, — Basuc, a; = (1,1,0), a: = (0,2,2);

KonTpoabsnas padora Ne 2
IIpumeps! 3aganmii:

1. Jlano ypasuenne 2X—9Y —2=0 cropons Tpeyronsuuka u ypasaenus X~ Y —1=0,
2X+7y—=26=0 yieqpan, BRIXOAAMINX U3 BEPIIHH TPEYTONbHHUKA, EKAIMX HA JAHHOM
cropoHe. CoCTaBUTh YpaBHEHUS JIBYX JAPYIMX CTOPOH TPEYroJbHUKA.

2. 2. Jlano ypaBHeHHE CTOpPOHBI pomba X +8Y+21=0 y YPaBHEHHUE €T0 IUaroHalIu

X+3y+6=0. HanucaTh ypaBHEHHS OCTANBHBIX CTOPOH poMOa, 3Hast, 4To Touka (4,0) JexuT
Ha CTOPOHE, NapAJIEIbHON JaHHOM.

3. lansl BepmuHbI Tpeyronbauka A(-6,-3), B(-4,3), C(9,2). Ha BHyTpeHHeil Ouccekrpuce yria
A HalTH Takyro Touky M, uToObl ueThlpexyroiabHuk ABMC okasancs Tpaneuuen.

OtBernl K 3212a4aM:
1. 2x—y—2=0, 2x+y—14=0;
2. x+8vy—4=0, dx — Ty +34=0, dx—Ty+9=10;
3. M, (2,5), M,(14,17).
Konrpoabnas padora Ne 3
IIpumeps! 3aganmii:
1. Haiitu oproronamsuyio npoekmuio toukn P (=11 ma mmockocrs SX—3Yy +62+56 =0.

2. HaiiTu paccTostHuE MEXKLY AByMs paAMbiMu: X +3Y —22-8=0, 2X+6y-132+2=0 y



X=-1+t, y=1-t, z=2+21.

3. YCcTaHOBUTH B3aMMHOE PACIOJIOKEHUE INIOCKOCTEN; €CIIM OHU IIEPECEKAIOTCS IO MIPSIMOM, TO
HAaWTH apaMeTPUUECKUE YPABHEHUS ITOM MPSIMOM:

x=1+u-v, y=-1-u+2v, z=1+2u-—v,
X=2+4+Vv, y=5+u+4v, z=34+U+7V

OTBeTHI K 3a1a4YaM:
1. (—4,2,—5);
10
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3. MIOCKOCTH napajganelbHEI.

KonTpoubnas padora Ne 4
IIpumepsbl 3axaHuMii:

1. Hanmucath ypaBHEHHE JTMHUH BTOPOTO TOPsIKa, 3Has ee Gokyc (4,0), COOTBETCTBYIONIYIO My
nupexTpucy X=9 mTouky (-10,2) Ha >ToM nmuHuK. HaiiTn BTOpoii (OKYC U BTOPYIO AUPEKTPHUCY.

2. Hamwmcatp ypaBHEHUE PaBHOCTOPOHHEH rUnepOobl, 3Has ee Gokyc (-1,-1) u acumnroty

X—y+4=0.

3. Onpenenuth THN KPUBOM, HAMTH €€ KaHOHMUYECKOe ypaBHeHUEe. HailTu riaBHble ocu u
KaHOHUYECKYIO CUCTEMY KOOpJUHAT:

4x?* +24xy+11y® +64x+42y +51=0.
OTBeTHI K 3a1a4YaM:

x+4)F P
u_ I = 1_1- Fz[—lzrﬂj, 5::_’1’ = —13:

72 5]
2. (x+5) = (v+1)*=8  —(x+1)*+(y-3)°=8
le yIZ ,
3. T'unepbona — —t = 1, uentp cummerpuu 0'(1, —3), riaaBHBIC HApaBICHHS
! 3 4 I 4 3
3aJ1al0TCs BEKTOpaMU e = (E ’E) , ey = (_E ’E)'

HpaBnna BBICTABJICHUS OLICHKH 110 pe3yjJabTaTaM KOHTpOJ’leOﬁ paﬁoTbl

Ornenka no pe3yapTaTaM KOHTPOJIBHOM paboThl CYMTAETCS MO0 CIEAYIOIIEeMY IPUHIIUITY:

- IPaBUJILHO BBHITIOJIHEHHOE 3aaHue (WIM MYHKT 3a7aHus 3 B IEPBO KOHTPOJIBHOU paboTe)
— 1 Gam;

- YaCTUYHO BBHITIOJIHEHHOE 33/1aHKe (WM MMyHKT 3a7aHusl 3 B MEPBOM KOHTPOJIIBHOU paboTe) —
ot 0,1 1o 0,9 6anna B 3aBUCUMOCTH OT JOJU PEIICHHOTO MPaBUIILHO;

- Janee BBIYUCIAETCS MPOIEHT, KOTOPBIM COCTaBISET CyMMapHOE KOJIHYECTBO OalljioB,
HaOpaHHBIX CTYJEHTOM 3a BBITIOJIHEHHE Pa0OTHI, OT MAKCUMAJIBLHOTO KOJIMYECTBa 0aJlIoB;

- 95%-100% COOTBETCTBYET OIIEHKE «OTIUIHO», He MeHee 80%, HO MeHbIIe 95% - oleHKe
«xopouo», He Menee 60%, Ho meHble 80% - OLIEHKE «YyIOBIETBOPUTEIIHHOY», MEHBIIIUMA MPOLIEHT



COOTBCTCTBYCT OLICHKC «HCYIOBJICTBOPUTCIIBHO» (YMCHI/ISI WU HABBIKM Ha AJAaHHOM J3Tall€ OCBOCHMUS
JTUCIUATIIINHBI HE CPOPMUPOBAHBI).

2. CircoK BOIIPOCOB M 3aJ1aHUI 1JIsl IPOBEAEHUS NPOMEKYTOUYHOM aTTecTalluu
Cnncok BONPOCOB K IK3aMeHY

1. DneMeHTHI BEKTOpHOH anreOpsl B mpocTpancTBe. HampasiaeHHsie oTpe3ku. BekTopel. CrioxkeHue
Y BBIYUTAHHUE BEKTOPOB. YMHOXKEHUE BEKTOPA Ha 4UCIO. JIMHEWHAs 3aBUCHMOCTb BEKTOPOB U €€
CBOMCTBA. l'eoMeTpuYeCKUid CMBIC]I JIMHEWMHOW 3aBHCUMOCTH BEKTOPOB Ha IJIOCKOCTH U B
IpocTpaHcTBE. BekTopHOE mpoCcTpaHCTBO CBOOOAHBIX BekTOpoB. IloampoctpanctBo. basuc.
Pasmepnocts. Koopaunartel BekTopa B apduHHOM Oazuce.

2. CxansipHOE TpOM3BEIECHHE BEKTOPOB Ha IUIOCKOCTH W B MpocTpaHcTBe. OpTOHOPMUPOBAHHBIN
6a3uc. OpToHOpMUPOBaHHBIN Oa3uc. BelpaxkeHHe CKalspHOrO MPOU3BENEHUS Yepe3 KOOPAHHATHI
BEKTOPOB B OPTOHOpPMHpOBaHHOM Oa3uce. CBoOMCTBa CKalsipHOro npousBeneHus. Hampasisromue
KOCHUHYCBI.

3. Opuenranusi mpocTpaHCTBa. BekTopHoe mpowusBeneHUe BeKTOpoB. (CBOICTBa BEKTOPHOTO
pou3Be/IeHUA. BripakeHre BEKTOPHOTO MPOU3BEICHUSI BEKTOPOB Y€Pe3 UX KOOPAMHATHI B PABOM
OpTOHOpMHpPOBaHHOM Oazuce. [IpumMeHeHne BEKTOPHOrO MPOU3BEACHUS AJI HaXOKICHUS TUIOIIA 1
napajuiejaorpaMmma u TpeyrojbHuka. Kpurepuii KoJsmmHeapHOCTH BEKTOPOB.

4. CmeliaHHOE NPOU3BEICHUE BEKTOPOB. BhIpaxeHne cCMEIaHHOr0 IPOU3BEIEHUSI BEKTOPOB Uepe3
UX KOOpJAWHATHI B MPAaBOM OPTOHOPMHUPOBAHHOM Oazuce. CBOICTBA CMENIAHHOTO IPOU3BEICHUS.
[IpumeHeHre IS BBIYHCICHUS OObeMa Mapajuiesienuiena, Terpadapa. JIBoWHOE BEKTOPHOE
MIPOU3BEJICHUE.

5. IlpsimoyrosibHasg AekapToBa cHUCTEMa KOOPJIMHAT HAa IUIOCKOCTM M B IIpocTpaHcTBe. JlinmHa
OTpe3Ka, JIeJIEHUEe OTpe3Ka B JaHHOM OTHOLIeHUHU. [lnomanp TpeyrojibHUKaA Yepe3 KOOPAUHATHI €ro
BEpILUH (Ha IJIOCKOCTH).

6. Ilpsimast Ha mmockoctu. OOmee ypaBHeHHe. YacTHble ciiydau. YpaBHEHHE MPSMOM B OTpe3Kax.
Hanpapnsarommii  BexkTtop npsimMoi. BekTopHoe ypaBHeHue npsamon. KaHoHudeckoe H
napaMeTpUuecKue YypaBHEHHs NPSAMOW. YpaBHEHHE NPAMOM C YIVIOBBIM KO3 HHUIIHMEHTOM.
HopmupoBanHoe ypaBHEeHHE IPAMON. Y paBHEHHUE MPSMON, TPOXOASAIIEH Yyepe3 ABE JaHHbIE TOUKH.

7. B3aumMHOe pAaCHONIOKEHHE JBYX MPSIMBIX Ha IJIOCKOCTH. YTOJI MEXIY HPSMBIMU. Y CIIOBHS
MapaJUIEIbHOCTH U NEPIIEHIUKYIISIPHOCTH NMPSAMBIX. PacCTossHME OT TOUKM 10 IPSIMOM.

8. Ilydok mpsMbIX Ha IUIOCKOCTH. YpaBHEHHE IIyyKa MpsMbIX Ha IUIOCKOCTH. Teopema o
MPEJICTaBICHUH YPAaBHEHUH NPSIMBIX ITy4Ka.

9. IlnockocTts B mpocTpaHcTBe. OOmiee ypaBHeHHe. YacTHble ciiydau. YpaBHEHHME IJIOCKOCTU B
oTpe3kax. BekTopHoe M mapameTpHyecKue ypaBHEHMsS IUIOCKOCTH. HopMupoBaHHOE ypaBHEHHE
IJIOCKOCTH.

10. Yronm w™exay JByMs IUIOCKOCTSMH. B3anMHOe pacmonokeHHe JBYX IUIOCKOCTEH B
pocTpaHcTBe. PaccTossiHME 0 TOYKM 10 INIOCKOCTH. 1TydoK MII0CKOCTER B IPOCTPaHCTBE.

11. Ilpsmas B mpocTpaHcTBe. PasnuuHble BUABl ypaBHEHUH MpsIMOW B MPOCTPAHCTBE:
KaHOHMYECKHE, BEKTOPHOE U IapaMETpUYECKUE ypaBHEHHs npsaAMoi. Ilpsamas kak auHUA
MIEPECEUEHMS JIBYX IUIOCKOCTEH. YTOI MEXKIAY MNPSAMBIMH, YroJl MEXAYy HNPSAMOM M IUIOCKOCTBIO.
B3anMHOe pacmnonokeHue npssMOU U IIIOCKOCTH B IIPOCTPAHCTBE.

12. B3auMHOE€ pacrnojOXKeHHEe IBYX MPSMBIX B IPOCTPAHCTBE. PaccTosiHWE OT TOYKH IO MPSIMOU B
IIPOCTPaHCTBE. PaccTosiHME MEXY IBYMS IPSIMbBIMHU.

13. TIpeoOpa3oBaHue KOOPAMHAT HA TUIOCKOCTH M B TIPOCTpPaHCTBE. MaTpuIla rmepexoja K HOBOMY
6a3ucy. CBs3b CTapblX M HOBBIX KoopauHat. Ilepexol OT OJHOW MPSIMOYTOJBHON CHUCTEMBI
KOOPJWHAT K APYroi Ha MIOCKOCTH.



14. Tlepexox oOT OOHOW NPSAMOYrOJBHOM CHCTEMBI KOOPIMHAT K JAPYroil B INPOCTPAHCTBE.
OpTtoroHanbHble MAaTPHUIBl KaK MaTPULBI MEpexoAa OT OJHOTO OPTOHOPMHUPOBAHHOrO 0Oa3uca K
JPyromy OpTOHOPMHUPOBAHHOMY 0a3ucy.

15. Kpusble BTOpOro mopsaka Ha IuiockocTH. Diuwurc. OmnpeneneHue. BblBojg KaHOHHYECKOTO
ypaBHeHus. MccnemoBanue (opMbel munca. OKCHEHTPUCHTET, (DOKanbHbIE paguychl U
TupeKkTpuckl siunnca. [lapamerpuueckue ypaBHeHus siuidiica. KacaTenbHas K 3JUIMIICY B €ro
Touke. ONTHYECKOE CBOMCTBO ILIMIICA.

16. Kpusble BTOporo nopsiaka Ha riockoctd. ['unep6ona. Onpenenenve. BoiBoa KaHOHUYECKOTO
ypaBHeHus. HWccnemoBanue ¢(OpMBI TUIEPOOIBI. DKCIEHTPUCHTET, (OKAIbHBIC pPAIUyChl U
nupekTpuckl runepOonsl. [lapamerpuueckue ypaBHeHus rumnepOounbl. KacarenpHas k runep6osie B
ee Touke. OnTuvyeckoe CBONCTBO rUNEpOOIIbI.

17. Kpusble BTOpOro mnopsijka Ha ruiockoctd. [lapaGona. Onpenenenue. BbriBog KaHOHHYECKOTO
ypaBHeHus. HccienoBanue Qopmbl Tapaboiibl. DKCIEHTPUCUTET, (OKaIbHBIA paguyc U
nupekTpuca mapabonsl. [Tapamerpuueckue ypaBHenus napaboisbl. KacarenbHas k mapaboiie B ee
Touke. ONTHYECKOE CBOMCTBO MapadoIIbI.

18. IlomsipHast cucremMa KOOpAMHAT HAa IUIOCKOCTU. CBA3b MPSAMOYTOJbHBIX U  HOJSPHBIX
koopauHat. Cheprudeckue v MUIHHIPHISCKUE KOOPAMHATHI.

19. OrtHomeHue paccTOSHUS MPOU3BOIBHON TOUKH Auumca (Tunepoosbl, mapadoisl) 10 pokyca K
pPacCTOSIHUIO OT HEE 10 COOTBETCTBYIOIIEH 3TOMY (DOKYCY AMPEKTPUCHL. YpaBHEHHs D3JUIUIICA,
rUnepOoIIbl ¥ TapaboIbl B MOJIAPHBIX KOOPAUHATAX.

20. TlpuBeneHue ypaBHEHUs JIMHUW BTOPOTO TOPSIKA K KAHOHHMYECKOMY BUIY M IOCTPOCHHUE €€
TOYEK.

21. KanoHmueckne ypaBHEHHUS TOBEpXHOCTEH BTOporo mopsiaka. Merox cedenuit. Cdepa.
Onnuncoua. ['unepbonons (0AHONOIOCTHBIN, TBYIOIOCTHBIN).

22. Tlapabonouy (3/UIMIITHYCCKUH, TUIepOoandeckuii). Konyc BTOporo mopsiika.

23. Humuuaap BTOporo mopsaka  (JUIMNTHYECKUM, THHEpOONTMYECKUH, MapaOOIMUeCKHi).
IToBepxHOCTH BpaleHUS.

HpaBmIa BBICTABJICHHUSA OLICHKHU HA 3K3aMCHE

B 5k3aMeHanmoHHble OWJIET BKIJIIOYAETCS JBa TEOPETHUYECKMX Bompoca M 3agada. Ha
MOJrOTOBKY K OTBETY JlaeTcsl He MeHee | yaca.

Ilo wrToram »5K3aMeHa BBICTABISIETCA OJHA U3 OLEHOK: «OTJIMYHO», «XOpOIIOY,
«YAOBIETBOPUTEIBHO)» UITU «HEYIOBIETBOPUTEIBHO.

Ounenka «OT/JIHYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH JAEMOHCTpUpYET TIiIyOoKoe u
IIOJIHOE BJIQJICHUE COJEP/KAHUEM MaTepualla M IOHATHUIHBIM anmnapaToM AUCLMILIMHBL, yYMEET
CBSA3BIBATh TEOPHIO C MpakTUKOH. CTyneHT JaeT pa3BepHYyTbIE, MOJHbIE M YETKHE OTBEThl Ha
BONPOCHl 3K3aMEHALMOHHOTO OWJIeTa M JIONOJHUTENbHBIE BOIPOCHI, COOJIIOJAET JIOTHYECKYIO
MOCJIEI0BATENBHOCTD IPU U3JI0KEHUU MaTepuaa, TpaMOTHO MCIOIb3YET TEPMUHOJIOTHIO.

Ounenka «Xopomo» BBICTABISAETCS CTYAEHTY, OTBET KOTOPOIO Ha B3K3aMEHE B LEIOM
COOTBETCTBYIOT YKa3aHHBIM BBIILIE KPUTEPUSAM, HO OTJIMYAETCS MEHbIIEH OOCTOATENbHOCTBIO,
IyOMHOM, OOOCHOBAaHHOCTBIO M TOJHOTOH. B oTBeTe MMEIOT MECTO OTAEIbHbIE HETOYHOCTU
(HecylIiecTBEHHbIE OLIMOKH ), KOTOPBIE UCIIPABIISAIOTCS CAMUM CTYJIEHTOM TOCIIE JONOTHUTENbHBIX U
(M) YTOUYHSIOIIMX BOIIPOCOB K3aMEHATOpA.

Onenka «Y10BJIETBOPUTEJIbHO» BbBICTABISETCS CTYJIEHTY, KOTOPBIA JaeT HEeIOCTaTOYHO
MOJIHBIE U TOCTIeIOBAaTEIbHbIE OTBETH HAa BOIPOCHI IK3aMEHAIIMOHHOTO OMUJIETa U JIOTIOJIHUTEIbHbIE
BOIPOCHI, HO MPH ITOM JIEMOHCTPUPYET YMEHHE BBIIEIUTH CYLIECTBEHHBIE M HECYIIECTBEHHbIE
NpU3HAKA W YCTAHOBUTh NPUYUHHO-CJIEJICTBEHHbIE CBsi3u. OTBETHl H3JAraercsi B TEPMHHAX
JUCLUIUIMHBL, HO TPH 3TOM [OIYCKAIOTCA OIIMOKM B OIpPENENEHUH M PACKPBITMH HEKOTOPBIX
OCHOBHBIX NOHSTUN, (OPMYIUPOBKE MOJIOKEHUH, KOTOpbIE CTYAEHT 3aTpPyJHSETCS] HUCIPaBUTh
camocrosTenbHo. [Ipu aprymeHTanuu oTBeTa CTyAEHT He 00OCHOBBIBAeT CBOU CykJeHus. Ha yacth
JIOTIOJTHUTEIIbHBIX BOIIPOCOB CTYAEHT 3aTPyIHSAETCS AATh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.



Onenka «HeynoB/1eTBOPHUTENBbHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH JEMOHCTPUPYET
pa3po3HEeHHblE, OecCHUCTEMHBbIE 3HaHUS; OECMOpSIOYHO W HEYBEPEHHO H3JaraeT Marepual; He
YMEET BBIJIEISTH INIABHOE U BTOPOCTENEHHOE, HE YMEET COCAUHITh TEOPETHUUECKUE IOJIOKEHUS C
MPAKTUKOM, MOMyCKaeT rpyOble OMIMOKH MpU ONpeAeNIeHUH CYIIHOCTH PACKPHIBAEMBIX MOHSTHUH,
SBJICHUH, BCJICJICTBUE HETIOHUMAHHS MX CYHIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBS3EH;
JaCT HEMOJHbIE OTBETHI, JIOTMKA U IIOCIEA0BaTEIbHOCTh H3JIOKEHUS KOTOPBIX HMEIOT
CYLIECTBEHHbIE ¥ MNPUHIUIHAIbHbIE HApYIIEHHs, B OTBETax OTCYTCTBYIOT  BBIBOBI.
JlononHuUTENbHBIE U YTOYHSIOIIKME BOINPOCH 3K3aMEHATOpAa HE IMPHUBOJIAT K KOPPEKIUH OTBETOB
cTyaeHTa. Ha OCHOBHYIO 4acTh JOTIOJHUTEIbHBIX BOIIPOCOB CTYAEHT 3aTPyIHSAETCS JaTh OTBET UJIU
JTaeT HEBEPHBIC OTBETHI.

Onenka «HeynoBineTBOPUTENbHO» BBICTABISETCS TAKXKE CTYAEHTY, KOTOPBIM B3slI
9K3aMEHAIlMOHHBIN ouer, HO OTBEYaTh OTKa3aics.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«[CeomeTpusi»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

OcHoBHOIT (hopMOH M3JIOKEHUST y4eOHOro Martepuaia mo aucuuiuimHe «['eomerpus»
SIBIISTIOTCSL JICKIIMM, IO BCEM TEMaM IPEIyCMOTPEHbI MPAKTUYECKHE 3aHSATHs, Ha KOTOPBIX
IPOUCXOIUT 3aKPEIUICHHE JICKIMOHHOTO Marepualia MyTeM IPUMEHEHHs €ro K KOHKPETHBIM
3ajauaM 1 0TpabOTKa HABBIKOB Pa0OTHI C MATEMATHYECKHM alapaToM.

JIsist yCHEeHOro OCBOSHUS TUCIMILIMHBI OY€Hb BAKHO PEIICHHE JOCTATOYHO OOJIBIIOTrO
KOJIMYECTBA 3aJ1a4, Kak B ayJUTOPUHU, TAK U CAMOCTOSTENILHO B KAaUeCTBE JOMAITHUX 3aJaHHA.
[Mpumepbl pemeHust 3amad  pa3OUparOTCss HA JICKIHUAX M NPAKTUYCCKUX 3aHATUAX, TPU
HEOOXOMMOCTH 10 Hambosiee TPYJHBIM T€MaM IMPOBOASTCS JOMOJIHUTEIbHBIE KOHCYJIbTAIHUH.
OcCHOBHas LieJIb PEIICHHUs 33[a4 — [OMOYb YCBOUTH (DYHIIAMEHTAJIbHBIC TIOHSITUS U OCHOBHBIC
METO/IbI TUCIUILTHHBI.

3ajaHus Ui CAMOCTOSTEIILHOTO pelieHus GOPMYIUPYIOTCS Ha JISKIUSIX M MPAKTUUICCKIX
3aHATUSAX. B KauecTBe 3allaHuil JUIs CAaMOCTOSITEILHOW PabOThI JOMa CTYAEHTaM TpPeJIaratoTcs
3aJlauu, aHAJIOTUYHbBIC Pa300pPAHHBIM Ha JICKIUAX U MPAKTUYCCKUX 3aHITUSAX MM HEMHOTO OoJiee
CJIO’KHBIC, KOTOPBIE SIBJISTIOTCS PE3YIbTaTOM OOBEAMHEHHS HECKOIBKIX 0a30BbIX 3a1ad. [TomHbrit
CIHMCOK 3aJIlaHUi JUTsl CAMOCTOSITEIILHON PaboThI 10 TeMaM (pa3ienaM) JUCHUIUIMHBI IPUBEIICH B
OYK B LMS Moodle «Ananutuueckass reomerpus (MKH-1150, WB-1BO)». Bompocsl,
BO3HHUKAIOIIAE B TMpOIEcCe MM [0 HWTOraM peHIeHUs STUX 33434, MOXHO 3a/JaTh Ha
KOHCYJIbTAIMSX M MPAKTHYCCKUX 3aHATHAX Wid B popyme (dare) B OVK B LMS Moodle.

Jlnist caMOCTOSITEIbHOM paboThI, B TOM YHMCIIE M MOBTOpa pa300paHHOTO Ha JIEKIUAX U
NPaKTHYECKHUX 3aHATHUSIX MaTepualia, PeKOMEHYeTCs UCIOJIb30BaTh MaTePUaIIbl, BBIIIO)KCHHBIC B
OVYK B LMS Moodle «Anamutuyeckas reomerpus (MKH-1150, UB-150)».

B KkoHIle U3y4eHUs] TUCHUILUIMHBI CTYJCHTBI CAAIOT 3K3aMeH. DK3aMeH IPUHUMACTCS 110
DK3aMEHAIIMOHHBIM OWJeTaM, KaXIblii M3 KOTOPBHIX BKIOYAaeT B ceOsl JIBa TEOPETHUYCCKUX
BOIpoca U 3a7ady. Ha caMOCTOATENbHYIO MOATOTOBKY K 3K3aMEHY BBIIENSIETCS 3 JHS, B 3TO
BpEMsl IPEIYCMOTPEHA M TPYIIIOBasi KOHCYJIbTAIHUS.



