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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenssmu ocBoenust aucuuiuiniel "['eomerpus” aBisitoTcss GopMuUpoBaHHE MaTeMaTHYECKOU
KYJBTYpBl CTYJI€HTA, Pa3BUTHE I'€OMETPUYECKOrO0 MBILIUIEHHS, OBJIaJICHUE OCHOBHBIMHU IIpHEMaMH
peLIeHUs] TEOMETPUYECKHX 3a7ad CpeACTBaMH anreOpbl, YCBOCHUE WU JMHEHHOCTH, JISKaIIeH B
OCHOBE 3TOro Kypca, Kak OJAHON M3 caMbIX OOLIMX €CTECTBEHHOHAYYHbBIX HJEH, PaCHIMPSIONIUX
KPYTro30p U O0IIYI0 MaTeMAaTUYECKYIO KYIbTYpY.

2. MecTO AMCHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Huctummuaa "T'eomerpus” OTHOCHUTCS K 00s3aTEIBLHONM YaCTH 00Pa30BATEIIbHOM IPOrPaMMBI.
Jiis ee ycmemrHoro M3y4eHHWs HEOOXOAMMBI 3HAHUS M YMEHHUs, NMPUOOPETCHHbIE B pE3yJbTaTe
OCBOEHUS IIKOJIBHOTO Kypca MaTeMaTHKH, a TakKKe HEKOTOPBIX pa3ieioB U3 KypCOB aireOpbl U
MaTEMaTUYECKOT0 aHAIU3a.

'eomeTpuss  OTHOCHUTCS K 4YHCIYy OOIIE00pa30BaTEIbHBIX MAaTEMAaTUYECKUX KYpPCOB H
ABJIIETCS OCHOBHBIM CpEAM IIE€PEXOJHBIX KypCOB OT IIKOJbHOM MAaTeMAaTUKH K BbICIIEH
MaTematuke. M3yuaemblii B Kypce MaTepuan CHCTEMaTHYeCKH HCIONb3yeTCs [UIsl HarsAHON
WITIOCTPAIMM M KaK MCTOYHHK 0000IIeHNH B Kypcax «Anredpa» m «MaTeMaTH4eCKUid aHam3».
Jucnuniuna sBisieTcst 0a30BOM sl U3yYeHHs BCEX MaTEMaTHUECKUX JUCLUTLINH.

3. [InanupyeMblie pe3y/bTaThl 00y4eHHUs] N0 TUCIHUILINHE, COOTHECEHHbIE C IUIAHNUPYEeMbIMH
pe3yJbTaTaMHi OCBOECHHS 00pa30BaTeIbHOI IPOrPaMMBbI

[Iponecc n3ydeHus AUCIMUILTNHBI HANIPaBIIeH Ha (POPMHUPOBAHUE CIEAYIONTUX KOMITCTECHITHH
B cootBeTcTBUU ¢ ®I'OC BO, OOII BO u npuobperenus ciaeayronmx 3HaHui, yMEHU, HaBbIKOB U
(unm) onbITa AESITENBHOCTHU:

®opmupyemas Nuaukarop nocTukeHust Ilepeuenb
KOMIIeTeH LM KOMIEeTeHLHH IUIAHUPYEMbIX Pe3y/IbTAaTOB 00y4eHHs
(ko u popmyanpoBka) | (koa M (hopMyJTHPOBKA)

OomenpodeccuoHaNbHbIE KOMIIETCHIMT

3HaTh:
OIIK-3 NI-OIIK-3 2 - BO3MOXHOCTH KOOPJAMHATHOTO METOfa
Cnocoben OcymecTBiser JUISL NCCIIEI0OBAaHUSI T€OMETPUYECKUX U
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HEOOXOIUMBIE BBIOMpaeT croco0 ee | OOBEKTOB;
MATEMATHIECKIE pereHus - OCHOBHBIE€ BMJIbl ypaBHEHHUI
METOIBI JUTSt PETIeHHS MPOCTEHIINX TEOMETPHIECKIX 00BEKTOB
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MIPUKJIAIHBIX U | TNIOCKOCTH U TMPOCTPAHCTBA;
TEOPETUIECKHX 33124 - OTIpe/ICTICHAST M CBOWCTBA

MaTeMaTHYeCKUX OOBEKTOB,
HCIIOJIb3YEMBIX B KypCE;

- (hopMyITUPOBKHU YTBEPKACHUH,

METOJIbl UX JI0KAa3aTelbCTBA, BO3MOXKHBIE
cdepbl UX NPUIOKESHUH.




YMmerb:

- HCCIIE0BATH IIPOCTEUILINE
reoOMEeTpUYecKue  OOBEKThl IO  HuX
YPaBHEHUSIM B Pa3JIMYHBIX CUCTEMAX
KOOpZMHAT;

- pemaTh 3aJ1a4u TEOPETUYECKOTO U
IPUKJIAJHOTO XapakTepa W3 Pas3IM4HbIX

paszenos Kypca AHAJIMTUYECKOMN
F€OMETPUH;

- JOKa3bIBaTb YTBCPIKACHHA, OIIMCBIBATH
CTPOEHHUE HEKOTOPBIX KJIaCCOB

F€OMETPUYECKHUX IPYIIIL.

Baanern:

- MaTEMaTUYECKUM aIllapaToM
AHAJIMTUYECKON FEOMETPUU;

- METOJIaMU JJOKA3aTeNIbCTBA YTBEPKACHUI;
- HpI/IMeHeHI/IeM METOI0B aHaHHTH‘ICCKOﬁ
F€OMETPUM U BEKTOpPHOH anredpsl B

CMCKHBIX JUCIHUIIIMHAX.

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBISET 4 3a4eTHBIX eNuHUIbl, 144 akaj. yaca.

Ne Tembl (pa3nenbl) Buabl yueOHbIX 3aHSITHIA, DopMBbI TEKYLLIEr0
n/n AUCHMILUTHHBI, BKJII0Yasi CAMOCTOSITEILHYIO KOHTPOJIsI yCIIeBAEMOCTH
HX cojiepKaHue padoTy CTY/IeHTOB,
H MX TPYI0E€MKOCTh DopMa NPOMEKYTOYHOM
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Coneprkanue pa3iesoB AUCITUTUTHHBL:

1. BBenenue
Hctopuueckuii 00630p pa3BuTusi reomeTpuu. Pons reomerpun B maTematuke. [Ipeamer m meTon
AHATUTUYECKOW T€OMETPHUH.

2. DJieMeHTbI BEKTOPHOM aJredpnl

2.1. HanpaBnenusie oTpe3ku. Bektopbl. CrokeHHe U BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha yucio. JIuHeiiHas 3aBUCUMOCTb BEKTOPOB U €€ CBOiicTBa. ['eomMeTpruecKuil cMbICI JTUHEHHOI
3aBUCHUMOCTH BEKTOPOB Ha IUIOCKOCTH U B MPOCTpaHCTBE. BekTopHOE MPOCTpaHCTBO CBOOOJHBIX
BekTopoB. [ToanpoctpanctBo. bazuc. Pasmeprocts. Koopaunate! BekTopa B apdunHoM Oasuce.
2.2. CkansipHO€ TIPOM3BEICHNE BEKTOPOB Ha IUIOCKOCTH M B MpocTpaHcTBe. OpTOHOPMUPOBAHHEIH
6a3uc. OpTOHOPMUPOBaHHBIN Oa3uc. BrlpakeHHe CKalIspHOrO MPOM3BEAECHUS yepe3 KOOPIUHATHI
BEKTOPOB B OPTOHOpMHpOBaHHOM Oasuce. CBoiicTBa ckayispHOro npousseneHus. Hampasmistomue
KOCHHYCHI.

2.3. OpueHTanuss OpocTpaHCTBA. BekTopHOe mnpousBeneHHe BEeKTOpoB. CBONCTBA BEKTOPHOTO
IMPOU3BCACHUAA. BmpameHI/Ie BCKTOPHOT'O MPOU3BEACHNA BEKTOPOB UCPE3 UX KOOPAUHATHI B IIpaBOM
OpPTOHOPMHUPOBAHHOM 0azuce. IIpuMeHeHne BEKTOPHOTO MPOU3BEACHUS ISl HAXOXKAECHUS TUIOIAAN
napajuiesiorpaMMa 1 TpeyronbHuka. Kpurepuii KouimHeapHOCTH BEKTOPOB.

2.4. CMemlaHHOe TNpOU3BEJICHHE BEKTOPOB. BhlpakeHHE CMENIAaHHOTO MPOM3BEAECHUS BEKTOPOB
yepe3 MX KOOpJAMHATHl B IPaBOM OPTOHOPMUPOBaHHOM 0Oa3uce. CBoicTBa CMENIAHHOIO
npousBeneHus. [IpumeHenue st BblUMCIeHUs o0beMa Mapajulenenuiesna, Terpasapa. JBoitHoe
BEKTOPHOE MPOU3BECHHE.

3. AppuHHAA ¥ IPAMOYT0JIbHASI CHCTEMbI KOOPJAMHAT HA MJIOCKOCTH U B IIPOCTPAHCTBE
[Tonstus adppuHHON W MPSAMOYrOJIHHOM JEKapTOBOM CHUCTEMBl KOOpAMHAT HA IUIOCKOCTH M B
mpocTpaHcTBe. JlImHa OTpes3Ka, AeJIeHUE OTPe3Ka B JaHHOM OTHomeHMH. Ilnomane tpeyronbHuka
yepe3 KOOPIMHATHI €ro BepIINH (Ha INIOCKOCTH).

4. IIpsimasi Ha MJIOCKOCTH
4.1. Tlpsmas Ha uiockoctu. OOmiee ypaBHeHre. YacTHbIie cirydan. Y paBHEHHE TIPSIMOM B OTpE3Kax.
Hampasnsarommii  BexkTop mnpsimMoil. BektopHoe ypaBHeHue npsMod. KaHonHuueckoe u




napaMeTpUUecKue YypaBHEHHs NPSAMOW. YpaBHEHHE NPAMOM C YIVIOBBIM KOA(PPHUIIHMEHTOM.
HopMmupoBanHoe ypaBHEHHE MPSIMOIL. Y paBHEHHUE IPSMOM, MPOXOIAIIEH Yepe3 ABE JaHHbIC TOYKH.
4.2. B3auMHOE DPACIONIOKEHHE JBYX MPSIMBIX HA TUIOCKOCTH. YTOJ MEXIY MPSIMBIMH. Y CIOBUS
[apaJUIeIbHOCTH U NEPIEHANKYIIAPHOCTH NPAMBIX. PaccTOsHME OT TOUKH 10 NMPSAMOM.

4.3. Tlyuyok mpsMBIX Ha IUIOCKOCTH. YpPaBHEHHE Iy4Ka MpPsMBIX Ha IUIOCKOCTH. Teopema o
IIPEJCTaBICHUH YPABHEHUH NIPSMBIX ITyYKa.

5. IlnockocTh M NpsIMast B MPOCTPAHCTBE

5.1. Ilnockocth B mpoctpancTBe. OOmee ypaBHeHue. YacTHple cinydan. YpaBHEHHE IUIOCKOCTU B
oTpe3kax. BekropHoe M mapameTpuyeckue ypaBHEHMs IUIOCKOCTH. HopMHMpoBaHHOE ypaBHEHHE
IUIOCKOCTH. YTOJ MEXIy JABYMS IUIOCKOCTSAMHU. B3auMHOE pacrosioKeHHE JBYX IIIOCKOCTEH B
npoctpaHcTBe. PaccrosiHue 0 TOYKM 10 IIIOCKOCTH. 11ydok miockocTeil B IpOCTpaHCTBE.

5.2. Ilpsamas B mpocTtpaHcTBe. Pa3nuyHble BHIBI YpaBHEHMH MPSIMOH B TPOCTPAHCTBE:
KAaHOHMYECKHE, BEKTOPHOE M IapaMeTpU4ecKue ypaBHEHUs mpsMou. llpsmas kak mnuHusA
IIEPECEUCHMS IBYX IUIOCKOCTEH.

5.3. Yron Mexay NpsMbIMH, Yroid MEXAy HpsIMOW M IUIOCKOCThbIO. B3anmHoe pacmonoxeHue
IpsIMOM U IJIOCKOCTU B IIPOCTPAHCTBE. B3anMHOe pacrnosoKeHue JBYX MPSMBIX B IPOCTPAHCTBE.
PaccrosiHue OT TOUKH 10 MPSMOU B POCTPAHCTBE. PaccTossHNE MEX 1y ABYMS IIPSIMBIMHU.

6. IIpeoOpa3oBaHue KOOPAMHAT HA IJIOCKOCTH M B IPOCTPAHCTBE

6.1. I[IpeoOpa3oBaHre KOOPAMHAT HA TUIOCKOCTH M B MPOCTpaHCTBEe. MaTpuila mepexojia K HOBOMY
6a3ucy. CBsi3b CTapbIX U HOBBIX KOOPJIUHAT.

6.2. ITepexoa OoT OJTHOM NPSIMOYTOJILHOM CHCTEMBI KOOPAMHAT K JAPYrou Ha rutockoctu. [lepexom ot
OJIHOW MPSIMOYTOJILHOM CUCTEMbI KOOPAMHAT K APYrod B MpoCcTpaHCcTBE. OpTOroHaIbHbIE MAaTPHUIIBI
KaK  MaTpuipl Iepexoja OT OJHOIO  OpPTOHOPMHUPOBAHHOrO  0Oa3uca K  JIpyromy
OPTOHOPMHPOBAHHOMY Oazucy.

7. IllossspHbIE KOOPAUHATHI
HOHﬂpHaﬂ CUCTCMa KOOPAHWHAT Ha IIJIOCKOCTH. Css3b MNPpAMOYTOJIBHBIX M IMOJIAPHBIX KOOPAHHAT.
Cdepuryeckue v IUIUHAPUIECKHE KOOPIUHATHI.

8. KpuBrblie BTOpOro nopsigka

8.1. Dmmrmc. Onpenenenue. BeiBoa kKaHOHUYECKOTO ypaBHeHUs. VccnenoBanue GopMbl dIUTHTICA.
OKCLEHTPUCHUTET, (hoKanbHbIE PagUychl M AMPEKTpUCHI urnca. [lapamerpuyeckue ypaBHEHUs
annunca. KacarenbHast k ayuuncy B ero Touke. ONTHYeckoe CBONCTBO AJUTUIICA.

8.2. TumepOona. Omnpenenenue. BpiBox kaHoHMYeckoro ypasHeHus. HccienoBanue (opMel
runepoosbl. DKCHEHTPUCUTET, POKaIbHBIE paglyChl U TUPEKTpUCHI Tunepoonsl. [lapamerpuueckue
ypaBHeHus runepooiisl. KacarenbHas k runepOoiie B ee Touke. ONTHYecKoe CBOWCTBO TMIIEPOOIIBI.
8.3. Ilapaboma. Ompenenenue. BriBox kaHoHHUYecKoro ypaBHeHHs. VccrnemoBanue (GopMer
napabosbl. DKCLIEHTpUCUTET, (OKaTbHBIA paauyc W AupekTpuca mapaboinsl. IlapameTrpuyeckue
ypaBHeHUs napadonsl. KacatenbHas k mapabose B ee Touke. ONTHUYeCKoe CBOMCTBO MapadoIIbI.

8.4. OTHOILIeHNE PACCTOSIHUS MTPOU3BOIBHONM TOYKH AituIica (Tunepoosbl, mapadoisl) 10 Gokyca kK
PAcCTOSIHHIO OT HEe [0 COOTBETCTBYIOLIEH ATOMY (OKyCY IUPEKTPUCHL. YpaBHEHHUS JIUIUIICA,
runepOoIIbl U mapadoibl B HOJSPHBIX KOOPIHMHATAX.

8.5. Knaccu¢ukanusi KpuBBIX BTOpOTo mopsiaka. [IpuBeneHue KBaapaTHuHOH (OPMBI OT IBYX
NEPEMEHHbIX K KaHOHMYECKOMY BHJYy. XapaKTepUCTHUECKOE ypaBHEHHE. | JlaBHbIC HarpaBlICHHS
(rmaBHBIE OcCH) KpuBOWM BToporo mnopsiaka. IIpeoOpazoBaHue KpHBOW BTOPOTO MOpsiaKa IMpU
noBopoTe. LIeHTp cuMMeTpun KpHUBBIX BTOPOro mnopsaka. HaxoxaeHne KaHOHHYECKOH CHCTeMbI
koopauHaT. Kiaccudukanus meHTpabHBIX KPUBBIX BTOpOTro mopsaka. Kiaccuduramus KpuBBIX
BTOPOT'O MOPSI/IKA B HEIIEHTPAJIBHOM (I1apaboIMuecKoM) cayyae.



9. IloBepXHOCTH BTOPOI0 MOPSAIKA

Kanonnueckue ypaBHEHUsI TOBEPXHOCTEH BTOporo nopsiaka. Merox cedenuid. Chepa. DIIUncouni.
[M'unepOonous (OJTHOMIOJIOCTHBIH, JIBYTIOJIOCTHBII). [Tapabomona (3ITUNTHYECKUH,
runepoomyeckuii). Konyc Broporo mnopsiaka. [lunwazmp Broporo mnopsiaka (3JUIMNTHYECKUH,
runepoonnyeckuit, mapadonuueckuii). [loBepxnoctu BparieHusl.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MHA, B TOM YHUCJI€ TEXHOJOIHM 33JICKTPOHHOI'O Oﬁy‘leHHH H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOTMH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06p330BaTeJ'[I:HOFO npouecca mo IMCIHUIIJINHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CAEIYIOIUE 00pa30BaTeIbHBIC TEXHOIOTHU:

BBoaHast 1eKuMA — JaeT IEPBOE LEIOCTHOE NPEACTABICHUE O JUCLHUIIIMHE U OPUECHTUPYET
CTyJEHTa B CUCTEME HM3yuyeHUs NaHHOW IUCUUIUIMHBI. CTYIAEHTBl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aJauaMi Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHUIUIMH U B CUCTEME TOATOTOBKHU B
nenom. Jlaetcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHs HAYKU U MPAKTHKHU, JOCTHKECHUS B 3TOU
cdepe, UMEHA M3BECTHBIX YUYEHBIX, M3J1araroTcsl MEPCIEKTUBHBIE HallpaBlIeHUs HccienoBanuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOIMYECKHE U OPTraHU3alMOHHbIE OCOOCHHOCTH pabOThI B paMKax
JAHHOW JUCUUIUIMHBI, a TakKe JaeTcsl aHalIu3 pPEKOMEHIYyEeMOH y4yeOHO-MEeTOINYECKOU
JIUTEPATYPBL.

AKafieMHYeCKas JIEKIHA ¢ JJIeMEHTAMH JIeKIHMHU-0eceabl — [I0CIEeI0BaTEIbHOE  U3JI0-
JKEHHE MaTepHualla, OCYLIECTBISIEMOE IPEUMYILIECTBEHHO B BHJE MOHOJOra IIPErnojaBaTels.
OneMeHTH! JIeKIuu-0ece /bl 00ecreurBa0T KOHTAKT MPENoAaBaTes ¢ ayIMTOPUEN, YTO 03BOJIAET
IpUBJIEKaTh BHUMAaHHUE CTYAEHTOB K HauOoJiee BaXHbIM T€MaM JUCLMIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBIH Ipoliecc, KOHTPOIUPOBATH TEMIT U3JI0KEHUS Y4eOHOI0 MaTepHrasa B 3aBUCUMOCTH OT
YPOBHSI €70 BOCIIPHUSATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUHU U
HAaBBIKOB I10 3aKPETUICHHIO TIOJYYCHHBIX Ha JICKI[UU 3HAHUU.

KoncyabTauuu — BuJ y4eOHBIX 3aHATHH, SBISIONIMIACA OJHOH W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KoHCymbTamusx 1o mOpoch0e  CTYAECHTOB
paccMaTpUBAIOTCST HauOojee CII0XKHbIE MOMEHTHl IPH OCBOGHHUM Marepuana JUCLUIUIMHBL,
[IPENOIaBaTelIb OTBEYAECT Ha BOMPOCH CTYACHTOB, KOTOpPHIE BO3HUKAIOT Yy HHUX B IIpoLEecce
CaMOCTOSITENIbHON PaOOTHI.

B mpotiecce 00yueHUsT UCTIONB3YIOTCS CIENYIOIIME TEXHOJIOTHH 3JIEKTPOHHOIO 00yueHus 1
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUU:

DJIeKTPOHHBIN yueOHbIii Kypc «AHaauTu4deckas reomerpusi (MKH-1160, UB-160)»
B LMS Duexrponnsiii ynusepcuter Moodle SIpI'Y, B koTopom:

- TOpPEICTaBJIECHbl 3a/JaHusl JJs CaMOCTOSATENbHOW paboThl OOydYaloImUXCs [0 TeMaMm

JUCLUIINHBL,

- OCYIIECTBIIIECTCA MPOBEICHNUE OTAECIBHBIX MEPONPUATHIA TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

CTYJIEHTOB;

- NpEeACTaBJIECHBI TEKCTHI JIEKIIUN 110 OTJEIbHBIM TEMaM JUCIUIUIMHBL

- IpeACTaBJICHBI IIPAaBUJIA IIPOXOKIECHUS IPOMEKYTOYHON aTTECTALMU 110 JUCLIUILIAHE;

- TIPEICTaBJIEH CIUCOK Y4eOHOH IMTEpaTyphl, PEKOMEH1yeMOM i1 OCBOCHHUS JUCIUILINHBL,

- mpexacrtaBieHa uHpopmanus o ¢GopMe U BpPEMEHHM IPOBEACHHMS KOHCYJIbTAlMi IO

JUCLHUIIJIMHE B PEKUME OHJIANH;

- TOCpeAcTBOM  (opymMa  OCYWIECTBIS€TCS  CHUHXpPOHHOE€ U (WJIM)  aCHHXPOHHOE

B3aMMOJIeicTBHE MeXAy OOydaloIMMUCSd U TpernojaBaTeeM B paMKaX H3YYEHHS

JUCLUTIIINHBI.



6. IlepeyeHb JUUIEH3MOHHOTO W (WJIH) CBOGOAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
ofecmeveHHsi, HCMOJIb3YeMOro TMPH OCYIIECTBJIEHHH 00pPa30BaTeJILHOIO mpoiecca o
AMCIHUIIIHHE

B mporiecce ocyiecTBiieHrs 00pa30BaTEILHOTO MPOIECCa M0 JUCIUIUINHE HCIIOIB3YIOTCS:

st GOPMHUPOBAHUS MaTEPHAIOB JUIA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M TIPOBEICHUS
IPOMEKYTOYHOM aTTecTaluu, 1t GOPMUPOBAHHS METOIUYCCKAX MATEPHAJIOB 110 AUCIUILIHHE:

- mporpammbl Microsoft Office;

- n3narenbckas cucrema LaTex;
- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX TNPodecCHOHANBbHBIX ©0a3 JAaHHBIX H HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJIEHHH 00pPa30BaTeJbLHOIO mpouecca Io
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

B nporiecce ocymiecTBiaeHus 00pa30BaTeIbHOrO MpoLecca Mo AUCHUIIIMHE UCTIONb3YeTCs
ABTromaTtusupoBaHHas 6nbianoTeuHo-uHpopmannonnas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4uyeOHOIl  JHUTepaTypbl, PpecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH «UHTepHer» (IpM He00XOAUMOCTH),
PEKOMEHyeMBbIX JJIs1 0CBOCHHS M CHMIIIMHbBI

a) OCHOBHAsI JIMTEpaTypa

1. Anekcanmpos, I1. C. Kypc anaauTrdeckoi TeOMETpHHU U TUHEHHOU alreOpsl | YIeOHUK IS
By30B / II. C. AnekcanapoB. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 512 ¢c. —
ISBN 978-5-8114-8409-6. — TekcT : 31eKTpoHHbIH // JIaHb : 3IEeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/176667 (nara obpamienus: 22.01.2022). — Pexum moctymna:
JUUISL aBTOPHU3. TTOJIb30BATENCH.

2. bexnemumes, /I. B. Kypc anaauTudeckoit reoMeTpuu ¥ JIMHEHHOW ainreOpsl : y4eOHHUK /I BY30B
/ . B. bexnemumen. — 19-e uzn., crep. — Cankt-IlerepOypr : Jlans, 2022. — 448 c. — ISBN
978-5-8114-9223-7. — TekcT : 3neKTpoHHBIH // JIaHb : 2IeKTpOHHO-OUONIHOTeUHast CUCTeMa. —
URL: https://e.lanbook.com/book/189312 (nara obpamenus: 22.01.2022). — Pexum goctyna: s
ABTOPU3. MOJIb30BATENCH.

3. UnbuH, B. A. Ananutndeckas reomerpust : yueonuk / B. A. Uneun, D. I'. [To3Hsk. — 7-e u31.,
ctep. — Mocksa : DUZMATIIUT, 2009. — 224 ¢. — ISBN 978-5-9221-0511-8. — Teker :
ANEKTPOHHBIHN // JlaHb : a5ekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/2179 (mata obparuenus: 22.01.2022). — Peskum A0CTyMA: 175l aBTOPHU3.
IIOJIB30BAaTENEH.

0) AOMOJIHUTEIbHAA JUTEpaTypa

1.T'opnau, b. A. Jluneiinas anrebpa u aHauTHUECKast reoMeTpus : yueOHuk / b. A. T'opmay. —
Cankr-IletepOypr : Jlans, 2021. — 300 c. — ISBN 978-5-8114-2717-8. — TekcT : 3neKTpOHHbI# //
Jlanb : snexTpoHHO-OMbaMoTeunas cucrema. — URL: https://e.lanbook.com/book/167492 (nata
obparmenust: 22.01.2022). — Pexum goctyna: AJiss aBTOPHU3. TTOJIH30BaTEIEH.

2. COOpHUK 3a/1a4 IO aHAJTUTUYECKOW T€OMETPHUHU U IMHEHHOM anredpe : yuebHoe mocodue ams
By30B / JI. A. bexnemumena, /[. B. beknemumes, A. FO. [lerpouy, 1. A. Uybapos. — 9-¢ u3j.,
crep. — Cankr-IlerepOypr : Jlanp, 2022. — 496 ¢. — ISBN 978-5-8114-9224-4. — Texkcr :
ANEKTPOHHBIHN // JlaHb : a5ekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/190976 (nara obparmienus: 22.01.2022). — Pexxum nocrtymna: s
aBTOPH3. NIOJIb30BATEIICH.

3.ArtanacsH JI. C. Ananutudeckas reomerpusi. U.1, AHanuTudeckas reoMeTpus Ha MIIOCKOCTH. /
JI.C.AtanacsH - M.: [Ipocsemenne, 1967. — 300 c.


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

4. I'myxoB M. M. Anrebpa 1 aHamuTH4YeCcKasi reoMeTpusi: yuel. mocodbue ais By30B. / M.M. I'1yxoB;
YMO 1o o6pazoBanuro B 0071. mHGopManroHHoi 6e3onacHocTH - M.: ['enmmoc APB, 2005. - 392 c.

4. Mopenog I1. C. Ananutudeckast reoMmetpus: YueOHuk s By30B. / I1. C.MoxaenoB; M-Bo
BBICII.U cpej.crel.oopa3oBanus - M.: MI'Y, 1969. - 698c.

5. Mogenos I1. C. CoopHuk 3amay no aHanutudecko reomerpun. / I1. C. Moaenos, A. C.
[Tapxomenko - M. ; MxeBck: Perynsipnas u xaorudeckas nuHamuka, 2002. - 384 c.

6. [ToropenoB A. B. Ananutrdeckas reoMmeTpusi: YueOHUK 1t By30B. / A. B.IToropenos; M-Bo
BhIcILY cpej.cren.obpa3zoBanust CCCP - 4-e u3a.,nepepad. - M.: Hayka, 1978. — 208 c.

7. SIonokosa C. Y. Jlekuuu mo Kypcy "AHanuTH4eckas reoMerpus': yued. mocooue s By30B..
Y.1./ C. N. SI6nokoBa; Spoci. roc. ya-T uMm. I1. I'. lemunoBa, Pen.-u3nar. coBer yH-Ta -
Spocnasine: SApl'Y, 2002. - 107 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20020292.pdf

8. Slonokosa C. Y. Jleknuu mo kypcy "AHamuTHdeckas reoMeTpusi': yue0. mocooOue s By30B..
Y.2./ C. U.S6nokoBa; Spoci. roc. yu-T uM. I1. I'. lemunosa, Pen.-uznat. coBet yH-Ta -
Spocnasine: SApl'Y, 2003. - 111 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20030231.pdf
9. SI6nokoBa, C. U., Jlekiuu no Kypcy AHaIUTHYECKas TeoMeTpusi [DIEKTPOHHBIH pecypc] : yueo.
nocobue jyuist By30B. Y. 3, fpocnasns, Apl'Y, 2004, 90c
http://www.lib.uniyar.ac.ru/edocs/iuni/20040498.pdf
B) pecypcbl cetu «AHTEepHET»
1.Onexrponnsie katagoru Hb SApl'Y  http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2.DnektponHas Oubnuoreka yueOHbIX Matepuanon SApl'yY
http://lwww.lib.uniyar.ac.ru/opac/bk_cat_find.php

9. MaTepuanbHO-TexHHYecKasi 0a3a, HeoOXoAUMas JJs OCylUIeCTBJIEHUsSI 00pPa30BaTeILHOIO
npouecca no JUCHHUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmasi sl OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
mpoiiecca 1o AUCIUIUTHHE BKIIOYAET B CBOM COCTAB CIEIUATBHBIC TTOMEIIECHHUS:

- y4eOHbBIC ayAUTOPUU I IPOBEJACHUS 3aHATHH JICKIIMOHHOTO THIIA;

- yueOHbIE ayIUTOPUH AJIs1 IPOBEJCHUS MPAKTUYECKUX 3aHITUN (CEMHUHAPOB);

- y4eOHbIC ayIUTOPUU JJIs IPOBEACHUS TPYIIIOBBIX U UHIUBUYAIbHBIX KOHCYIbTAIINM;

- yaeOHBbIE ayAUTOPUU JUIS TPOBENEHUS TEKYIIEro KOHTPOIs M IMPOMEXKYTOYHOU
aTTeCTaluu;

- IOMEIICHUS IS CAaMOCTOSITEIbHON paboThI;

- IOMEIIEHHUS JIJISl XpaHEeHUs! U NMPOPUIAKTUYECKOTO OOCTYKHBaHHUS TEXHUYECKUX CPEICTB
o0OyueHusl.

CrenuanbHble TOMENIEHUS YKOMIUIEKTOBAaHBI CPEACTBAMU OOYYEHHsI, CIY>KAlIUMH s
npecTaBiIeHus yaeOHoM nH(OpMaLuK OOTBIION ayAUTOPHH.

[Tomemienust Ui caMOCTOATEIHHONW pPabOThl OOYYAIOIIMXCS OCHAIIEHBl KOMIBIOTEPHON
TEXHUKOW C BO3MOXHOCTHIO MOJKIIOUEHUs K ceth «MHTepHeT» W oOecredeHueM J0CTyma K
3NIEKTPOHHOM HH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

Houent kadenpsr anredps
¥ MaTeMaTU4YeCKOM JOTukH, K. ¢.-M. H. M.E. Copokxuna


javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
javascript:
http://www.lib.uniyar.ac.ru/edocs/iuni/20030231.pdf

IMpuaoxenne Ne 1 k padoyeil nporpaMmme QM CHUANINHbBI
«MeToabl U cpecTBa KPUITOrpadpuuecKoi 3aluThl HHPOPMALUI

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYLIero KOHTPOJISl yCIleBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIMHU CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunosBbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTCPHAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYINET0 KOHTPOJIA YCIIEBACEMOCTH

3aganus 1J51 CaMOCTOATEbHON PadoThI
(maHHBIE 3a/1aHUS BBIMOJIHIIOTCS CTYIEHTOM CAMOCTOSITENIEHO
Y TIPENo/IaBaTelieM B 0053aTeIbHOM MOPSIIKE HE TIPOBEPSIOTCS)

3aganus no teme Ne 2 «J1eMeHTHI BEKTOPHOIi ajredpbi»:

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

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

Paznen 2.3: Haiitu mmmHy 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, ecnu u3BecTHO, 4yTO OHAa JIexkHT Ha ocu Oy.

3ananus no teme Ne 3 «Ad¢puHHAS U MPAMOYTOJIbHAS CHCTEMbI KOOPIAHHAT HA MJIOCKOCTH H

B MPOCTPAHCTBE»:

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

2) Jlanbl xopauHathl (3;—4) TOYKM MEpeCceYeHUs] MEIUaH TPEYroJbHUKA U KOOPIMHATHI JBYX €ro
BepiuH: (5; —2) u (—1;0). Haiitu miomaab TpeyroibHHUKA.

3aganus no teme Ne 4 «IIpsimasi Ha MJIOCKOCTH:

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

Paznen 4.2: Hanncate ypaBHeHUE NPsIMOH, poxoaseil yepe3 Touky A(4;—1) u nepneHuKysp-
HOM npsimoii X +2y — 5 =0.

Paznen 4.3: HammcaTh ypaBHEHHE NPSMOM, MPOXOIAIIEH uepe3 TOUYKY MEepeceueHus: MPsIMbIX
2X—y+5=0u X —y + 1 = 0 u neprneHAUKYIApHOHN mpsimoii 6X — Y = 0.

3ananus no teme Ne 5 «Il1ockocTh U psiMasi B MPOCTPAHCTBEY !

Pasznen 5.1: Haittu yron mexny miockoctsiMu 2x —4z+1=0uy+3z—-9=0.

Paznen 5.2: Ilpamas 3amaHa kak nepecedyeHue miockocteit 3x —2y +z—-9=0ux+y—4=0.
Harnncars kKaHOHMYECKUE U TapAMETPUUYECKUE YPABHEHNS JaHHON IIPSIMOM.

Pazmen 5.3: Jana uwetnipexyronsHas nupamuga SABCD, A(1; 0; 0), B(0; 3; 4), C(0; —1; 3),
D(2;-5;2), S(0; 0; =7).

(a) Haiitu o6bem upamust SABCD.



(b) Haiitu BeicoTy SH rpanu SAB.
(c) Haiitu BeicoTy SK mupamuasr SABCD.

3ananus no teme Ne 6 «IIpeoOpa3oBaHne KOOPAMHAT HA MJIOCKOCTH M B IPOCTPAHTCBE !

1) 3amucare GpopmMyibl peodpa3oBanust ahPUHHBIX CUCTEM KOOPAMHAT Ha IUIOCKOCTH B KXK/OM H3
CJIEAYIOLIMX CIIy4aeB, €CIU JIaHbl KOOPAMHATHI HOBOT'O Hayasla ¥ HOBBIX KOOPAWHATHBIX BEKTOPOB B
CTapou CHUCTEME:

a) e1=(4, 3), ¢2=(6, 5), O'(3, -1);

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

2) Han xBaapatr ABCD co cTroponoii, paBHo# a. [lycte HanpaBiiennsie npsimbiec AB u AD sBisitores
OCSIMM KOOpJAMHAT cTapoil cucrembl (AB — niepBas ocb, AD — BTOpast). B kaxziom u3 cienyrommx
CllydaeB Hamucatb (OpMyJibl IpeoOpa3oBaHUs MPSIMOYTONBHBIX JIEKAPTOBBIX KOOPAMHAT, €CIIH 32
HOBbIE KOOPAMHATHBIE OCH NIPUHATHI HAIIPABJICHHBIE IPSMBIE:

a) nepsas ocb AC, Bropas ocs BD,;

6) nmepsas ock CD, BTopas ocs CB.

Bamanus mo teme Ne 7 «IloJisspHbIe KOOPAHHATHD»:

1) TlpsMoyrojbpHas JeKapToBa W IOJSApHAS CHCTEMa KOOPJMHAT CBsI3aHbI TaK JK€, Kak U B
npeapiayiiei 3agade. HalTH mpsMOYrojibHbIE KOOPAMHATHI CIEAYIONIMX TOYEK, SCIH JaHbl HX
noJisipHbIe KoopauHatThl: K(6; 1/2), L(—1; ©/3), M(2; —n/8), N(-3; 0).

2) IMocTpouTs CaeayroNIKe IHHAN B MOJSPHON CHCTEME KOOPAUHAT (@ B3ATh paBHBIM 1):

a) r = ap (apxuMeI0Ba CIIHPAIb),

b) r=a(l — cos @) (kaparounna),

C) r2 = a%cos 2¢ (11eMHHCKaTa),

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

e)r=a(l + 2 cos @) (ynurka ITackais).

3ananus no teme Ne 8 «KpuBbie BTOPOro nopsiika:

Paznen 8.1: CocTaBUTh KaHOHMYECKOE ypaBHEHUE BJUIMIICA, IPOXOJAIIEro uepe3 Touky M(3; —2),
ecliu ero 0oJbIIast MoJIyoCh paBHa 4.

Paznen 8.2 Hammcarh kKaHOHMYECKOE ypaBHEHHE THIEpOOJBI, PACCTOSIHHME MEXAYy (OKycamu
KOTOPOH paBHO 6, @ SKCLIEHTPUCUTET paBeH 2.

Paznen 8.3: Haiitu paccrosinue oT gokyca mapabosibl y2 = —8x g0 mpsmoit 5x +2y — 1 =0.

Pasnen 8.4: Jlan ammunc x2/20+y?/10=1. HamucaTs ypaBHEHHE TOTO JJUIAIICA B HOJIAPHOM CHCTEME
KOOP/IMHAT, NOJIOC KOTOPOH HAXOJIUTCS B OTHOM U3 (POKYCOB IIIMIICA, a MOJISIPHAsl OCh HalpaBJIeHa
B CTOPOHY BTOpOTO (hoKyca.

Paznen 8.5: [IpuBectu cienyromue ypaBHEHUS K KAHOHUYECKOMY BHILY:

a) 4x? — 25y —4x — 10y — 1 =0;

b) x> — 2\3xy — y? + 8 = 0.

3aganus no teme Ne 9 «IloBepXHOCTH BTOPOI0 MOPAIKA:

1) HccrnenoBath METOJIOM CEUYCHHI MOBEPXHOCTH BTOPOTO MOPSIIKA, 33J[aHHYIO B MPSMOYTOJILHON
JIeKapTOBO# CHCTeMe KOOPAMHAT ypaBHeHHeM 2X° - 3y? - 222 - 8x + 6y - 2z - 21 =0.

2) Haiitn mpoekuuio Ha 1IocKocTh OXy JIMHHM TEPECeYeHUsl OJHOIOJIOCTHOTO TUIepOoonaa
X?/16+y?/16-2?/4=1 mnockoCTHIO X = 2Z.

KonTpoubnas padora Ne 1
(mposepka chopmupoBannoctu OIIK-3, unaukaropsr UI-OITK 3.1 u UA-OITK-3_1)

IIpumeps! 3agannii:
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1.

ABCA1B:1C:1 — tpeyronsnas npusma. Haiitn koopaunnatsl BekropoB ACi1, BiC, AiK, rae K
— To4ka nepecedeHus nuaronanen rpanu AA1B1B, u CiE, rne E — Touka, nensmias otpe3ox
BC B ornomenuu a/b, B 6asuce AB, AC, AA1.
Jan Beimykiiblid getsipexyroasauk ABCD, A(2,a), B(-5,-1), C(-b,a-3). Haiitu xoopauHaThl
BepinHbl D, ecnu u3BecTHO, 4TO TOYKa mepeceueHus auaronaneir K memut orpesok AC B
OTHOWIEHHUU Y2, a oTpe3ok BD B otHomenun %. Haittu mnomaas ABCD u yrom mexny
muaroHasimu AC u BD.
OcHoBanme versipexyronbHoi mupamuasl SABCD — mapamnenorpamm ABCD, A(a,0,-1),
B(0,-2,b), D(4,5,-2), S(2,2,2). Haiitu:

a)  koopauHathl TOUkU C;

b)  momans rpanu SBC;

C)  yrou Mexay AuaroHanbio ocHoBauus BD u pebpom SA;

d) o0bem nupamuas SABCD,;

e)  BeicoTy SH mupamubI;

f) KOOpAUHATHI TOUkH H.

KontpoabsHnasi padora Ne 2

(mposepka copmupoBanHocT OIIK-3, ungukaropsr MUJ-OIK 3.1 u UJI-OITK-3 1)

IIpumepsbl 3axaHuMii:

1. HanmcaTh KaHOHMYECKOE YypaBHEHHE TrunepOosibl, mnpoxonsmend uepe3 Touky (1,2),
ACHMIITOTaMH KOTOPO# CITyKat npsimbie Y=X/2 u y=-X/2.

2. Hanmcare ypaBHeHHe HapaboJbl, OCbIO KOTOPOH Ciy’kuT mpsimast X+y+1=0 u koTopas
npoxoaut uepes Touku (0, 0) u (0, 1).

3. ToctpouTh KpUBYIO M HalTH KOOpAMHATHI (POKYCOB, YPAaBHEHHs IUPEKTPUC M ACUMITOT,
eCJIM OHH CYIIECTBYIOT: 9x° + 16y? - 54x + 64y +1 = 0.

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

5. Haiftu ocTpwlii yron Mexmy oOpasyloOIIMMH KoHyca X2+y?-z’=0, 1o KOTOpHIM €ro
nepecekaet riockocts Sx+10y-11z-0.

IIpaBuja BbICTaB/IeHUs OLIEHKH 10 pe3yJbTaTaM KOHTPOJIbHOI padoThl
OreHka 1o pe3yinbTaTaM KOHTPOJBHOW PabOThl CYMTAETCS MO CIEAYIOUIEMY TPUHITHITY:
- IPaBUJILHO BHITIOJIHEHHOE 3a/1aHue (WM MYHKT 3a7aHusl 3 B IEPBOM KOHTPOJLHON paboTe)
— 1 Ga;

- YaCTUYHO BBHITIOJIHEHHOE 33/IaHKe (WM MMYHKT 3aJaHus 3 B TIEPBOM KOHTPOJIBHOM padoTe) —

ot 0,1 1o 0,9 6anna B 3aBUCUMOCTH OT JOJU PEIICHHOTO NMPaBUILHO,

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

Ha6paHHLIX CTYACHTOM 34 BBIIIOJIHCHUC pa6OTBI, OT MaKCMMaJIbHOI'O KOJIMYCCTBA 63.J'IJ'IOB;

- 95%-100% coOTBETCTBYET OLICHKE «OTIMYHOY», He MeHee 80%, HO MeHbIIe 95% - olleHKe

«xopouo», He Menee 60%, Ho meHbIe 80% - OLIEHKE «YyJIOBIETBOPUTEIIHHOY», MEHBIIIUNA MPOLIEHT
COOTBETCTBYET OILICHKE «HEYJOBIETBOPUTEIHHO» (YMEHMS M HaBBIKM Ha JJAHHOM 3Tare OCBOCHUS
JUCLUTUTMHBL HE c(pOPMUPOBaHbI).

2. Cnucok BONPOCOB M 3aJaHU I POBeIeHHUs MPOMEKYTOUHOI aTTecTalnu

CnHcoK BONPOCOB K IK3aMEHY
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10.

11.

12.

13.

14.

15.

DJIeMEHTBl BEKTOPHOW anreOpel B MpocTpaHcTBe. HampaBieHHble OTpe3Kd. BekTopsl.
CnoxxeHue M BBIUMTAHME BEKTOPOB. YMHOXKEHUE BeKTOopa Ha uucio. Jluneiinas
3aBUCUMOCTb BEKTOPOB M €€ CBOMCTBA. ['€OMETpUYECKUN CMBICI JTUHEHHON 3aBHCHUMOCTHU
BEKTOPOB Ha IUIOCKOCTH W B TIPOCTPAHCTBE. BEKTOpHOE MPOCTPAHCTBO CBOOOIHBIX
BekTopoB. IloampocrpanctBo. basuc. Pasmepnocts. Koopnunatel Bekropa B aduHHOM
Oasuce.

CkansipHOE€  INPOM3BEACHHE  BEKTOPOB  Ha  IUIOCKOCTM M B IIPOCTPAHCTBE.
OpronopMupoBaHHblii  6a3uc. OpTOHOPMUPOBAaHHBIA 0a3uc. BrIpakeHne CKaIIpHOTO
IIPOM3BEACHUS Yepe3 KOOPJIMHAThl BEKTOPOB B OPTOHOPMHUpPOBaHHOM Oa3uce. CBoiicTBa
CKAJIIPHOTO IIpou3BeeHus. Harpapistomue KOCUHYCHI.

OpueHranus npoctpaHcTBa. BekTopHoe mnpousBeneHHe BEKTOpoB. CBOHCTBAa BEKTOPHOTO
IIPOU3BENICHUA. BpIpaxkeHre BEKTOPHOTO MPOU3BENCHUS BEKTOPOB Ye€pe3 UX KOOPAHMHATHI B
paBOM OPTOHOPMHUPOBAaHHOM ©Oasuce. I[IpuMeHeHHEe BEKTOPHOTO TPOU3BEACHHS IS
HaXOXJIEHUs IUIOWAJX IapajuleJorpaMMma M TpeyrojabHuKa. KpuTepuil KOJUIMHEApHOCTH
BEKTOPOB.

CMemaHHOE NPOU3BEIEHUE BEKTOPOB. BhIpakeHHE CMEIIAHHOTIO NMPOMU3BEICHMSI BEKTOPOB
yepe3 HUX KOOPAMHATHI B IPaBOM OPTOHOPMHUPOBAHHOM Oa3uce. CBOHCTBAa CMEIIaHHOTO
npousBeneHus. I[lpuMeHeHue A BbIUMCIEHUS oObeMa Napajliesienunesa, TeTpa’pa.
JIBOIIHOE BEKTOPHOE MPOU3BEIAECHHUE.

[TpsimoyronbHas AekapToBa CUCTEMAa KOOPAMHAT HA IUIOCKOCTH M B IPOCTpaHcTBe. J[nuHa
OTpe3Ka, JeJeHUEe OTpe3Ka B JaHHOM OTHomeHuu. Ilnomans TpeyrosbHUKa uepes
KOOPJIMHATBI €0 BEPIIMH (Ha IJIOCKOCTH).

[Tpsimast Ha muiockoctu. OOmiee ypaBHeHHMe. YacTHble ciaydyaud. YpaBHEHUE MpsIMOW B
orpeskax. Hanpasisromuii BekTop npssMoil. BekropHoe ypaBHeHue npssmMoi. Kanonnueckoe
U MIapaMEeTPUIECKUe YpaBHEHHS MPSMON. Y paBHEHUE MPSIMOM C YIIIOBBIM KO3( pUITEHTOM.
HopMupoBaHHOE ypaBHEHUE NPSAMON. YpaBHEHUE NIPSIMOM, IPOXOIALIEH Yepe3 IBE JaHHBIE
TOYKHU.

B3anmHOe pacnonoxeHue AByX NPsSMBIX Ha INIOCKOCTU. YTOJI MEXKIY HPSMBIMU. Y CIOBHS
MapaJUIEIbHOCTH U NEPIIEHAUKYISIPHOCTH MPSAMBIX. PaccTossHME OT TOYKM 10 IIPSIMOM.
[Tydyok mHpsMBIX Ha IUIOCKOCTH. YpaBHEHHE IIy4dKa IpPSMBIX Ha IUIOCKOCTH. Teopema o
IIPEACTABICHUH YPAaBHEHUN NPSIMBIX ITYYKa.

[Tnockocte B pocTpancTBe. OO11ee ypaBHEeHHE. YacTHbIE ciiy4yand. Y paBHEHHE IIIOCKOCTH B
oTpe3kax. BekTopHoe M napameTpHYecKue ypaBHEHMs  IUIOCKOCTH. HopmupoBanHoe
yYpaBHEHUE IIJIOCKOCTH.

Yrom Mexay JAByMs IUIOCKOCTSMH. B3auMHoOe pacrnosiokeHue JAByX IUIOCKOCTEH B
pocTpaHcTBe. PaccTosiHUE 0 TOYKH 10 INIOCKOCTH. 1TydoK MI0CKOCTER B IPOCTPaHCTBE.
IIpsmasgs B mnpocTpaHcTBe. PasnuusHble BUABI YpPaBHEHHMM IIPAMOM B IIPOCTPAHCTBE:
KaHOHMYECKHE, BEKTOPHOE M IapaMeTpUUYecKue ypaBHEHMs npsMoi. IIpsmas xak nmuHuA
[IEPECEUYECHNS] JBYX IUIOCKOCTEH. YTOJl MEXIy NpPSIMBIMH, YroJll MEXAy MpsMON U
IIJIOCKOCTBI0. B3auMHOE pacrionokeHue npsMon U INIOCKOCTU B IPOCTPAHCTBE.

B3anMHOe pacrionoxeHue IByX IPsIMBIX B IPOCTPAHCTBE. PaccTosiHUE OT TOYKHU 10 IPSAMOM
B IIPOCTPAHCTBE. PaccTosiHuE MEXy IBYMS IPSAMbBIMHU.

[IpeoOpazoBaHne KOOpPAMHAT Ha IUIOCKOCTH W B IpocTpaHCTBe. Marpuua nepexoja K
HOBOMY 0a3ucy. CBs3b CTapbIX M HOBBIX KoopauHaT. Ilepexosa oT oaHOI mpsMOyroabHON
CHUCTEMBI KOOPJMHAT K JIPYroi Ha MNIOCKOCTH.

Ilepexox OT OOHOM MPSAMOYIOJIBHOM CHUCTEMBI KOOPAUHAT K JPYrol B IPOCTPAHCTBE.
OpToroHanbHele MaTpUIlbl Kak MaTpHUIbl IE€pexoja OT OJHOTO OPTOHOPMHUPOBAHHOTO
6a3uca K ApyroMy OpTOHOPMUPOBAHHOMY Oa3ucy.

KpuBble BTOpOro mopsaka Ha IJIOCKOCTH. Dmumnc. Omnpenenenue. BeIBoJ KaHOHMYECKOTO
ypaBHeHus. MccrienoBanue GopMmbl IUIHMICA. DKCLUEHTPUCHUTET, (OKaJIbHBIE PATUYChl U
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JTUpeKTpUcHl sumnca. [lapamerpuueckue ypaBHeHHs >iudnica. KacarenbHas K 3JUTHIICY B
ero Touke. ONTUYECKOE CBOMCTBO 3JUIUIICA.

16. KpuBble BTOporo mopsiika Ha Iiiockoctd. [umepbOona. Omnpenenenue. Brion
KaHOHMYECKOro ypaBHeHus. HcciaemoBanue Qopmbl THIepOOSbl.  DKCICHTPUCHUTET,
dokanmpHBIE paaMyCchl UM OUpeKTpuchl rumepOonbl. [lapamerpuueckue  ypaBHEHUS
runepOoibl. KacarenbHas k rumnep0oiie B ee Touke. ONTHYECKOe CBOWCTBO THITEPOOITBI.

17. Kpussle BTOpOro nopsiaka Ha miockoctd. [Tapabona. Onpenenenue. BeiBo KaHOHHYECKOTO
ypaBHeHus. HccnenoBanue (opmbl mapaboiibl. DKCHEHTPUCHTET, (OKAIBHBIA pagnyc H
nupekTpuca napadonsl. [lapamerpuueckue ypaBHeHus napadonsl. KacarensHas k napaboie
B e Touke. ONTHYECKOe CBOMCTBO MapadoIIbl.

18. IlonsipHast cucrtemMa KOOPAMHAT HA IUIOCKOCTH. CBS3b NPAMOYTOJIBHBIX M IOJIIPHBIX
koopauHat. Cheprueckue U MUITHHAPHYECKUE KOOPAHHATHI.

19. OTHomIeHNE pacCTOSIHHSI MPOU3BOJILHOM TOYKH 3JutnIica (TurnepOoibl, mapadossl) 10 Gokyca
K PacCTOSIHHIO OT HEe JO COOTBETCTBYIOIIEH 3TOMY (OKYCY TUPEKTPHCHI. YpaBHECHUS
3IUIMIICA, TUTIEPOOIIBI U TapaboIIb B MOJISPHBIX KOOPIUHATAX.

20. [IpuBeneHne ypaBHEHHS JIMHIUKM BTOPOTO MOPSIKA K KAHOHUYECKOMY BUY U ITOCTPOCHHE €
TOYEK.

21. KanoHuyeckue ypaBHEHHUS MOBEpXHOCTeH BToporo mopsaka. Meroa cedenmii. Cdepa.
Onmuncona. ['unepOonons (0JHOMOIOCTHBIN, IBYIIOIOCTHBIN).

22. TTapabonous (3munTudeckuii, runepooandeckuii). Konyc BToporo nopsiika.

23. Hunmuuap BTOpOro mopsaka (IJUIMITHYECKUN, THIEPOONMYECKUN, MapaOOoIHIecKuil).
[ToBepXHOCTH BpaIICHUSI.

HpaBm]a BBICTABJICHHUA OLICHKHU HA 3K3aMCEHe

B sk3ameHanMoHHBbIe OMJIET BKJIIOYAETCS JiBa TEOPETHYECKMX Bompoca M 3ajnada. Ha
HOJTrOTOBKY K OTBETY JlaeTcsl He MeHee 1 Jaca.

[lo wuroram »5K3aMeHa BBICTABISIETCA OJIHA M3 OLEHOK: «OTIMYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEILHO» UM «HEYI0BIETBOPUTEIHHO.

Ounenka «OT/JIHYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH JAEMOHCTpUpYET TIIyOoKoe u
IMOJIHOC BJIAACHHUEC COACPKAHUCM MaTcpraia H MOHATHHHBIM arrmaparoM IOUCHUIUIMHBI, YMECT
CBA3BIBATH TCOPHUIO C HpaKTI/IKOI\/JI. CTYJIGHT JacT PasBCPHYTHIC, IOJHBLIC U YCTKHUC OTBCTHI HaA
BOIIPOCHl 3K3aMEHALIMOHHOIO OWIIETa M JIOMOJHUTENIBHBIE BOIPOCHI, COOJIIOJAET JIOTUYECKYHO
II0CJIE0BATENBHOCTD IPU U3JI0KEHUU MaTepraa, F[paMOTHO HCIIOJIb3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYAEHTY, OTBET KOTOPOrO Ha B3K3aMEHE B LEJIOM
COOTBCTCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPUAM, HO OTIHNYACTCA MEHBIIISH O6CTO$IT€J'II>HOCTBIO,
NIyOMHOM, OOOCHOBAaHHOCTBIO W TOJHOTOH. B oTBeTe MMEIOT MECTO OTAEIbHbIE HETOYHOCTU
(HeCyIeCTBEHHBIE OMUOKH ), KOTOPBIE UCIIPABIISIOTCS CAMUM CTYJIEHTOM TOCJIE TOTIOJHUTEIBHBIX U
(unM) YTOYHSIIOLIUX BOIIPOCOB dK3aMeHaTopa.

Onenka «Y/10BJIETBOPUTEJIBbHO» BbICTABISETCS CTYJIEHTY, KOTOPBIM JaeT HEIOCTATOYHO
IMOJIHBIC W MOCJICAOBATCIBHBIC OTBETHI HA BOIIPOCHI SK3aMCHAIIMOHHOI'O ouiera u JOITIOJIHUTECIBbHBIC
BOIIPOCBI, HO NPH 3TOM JEMOHCTPUPYET YMEHHME BBIIEIUTH CYLIECTBEHHBIE M HECYIIECCTBEHHbIE
IPU3HAKA W YCTAaHOBUTb IPUUYMHHO-CJIEICTBEHHbIE CBs3U. OTBEThl H3JIaraercd B TEPMUHAX
JUCLUIUIMHBL, HO TPH 3TOM JOIYCKAIOTCA OIIMOKM B OINpPENENEHUH M PACKPBITUM HEKOTOPBIX
OCHOBHBIX TOHATHH, (OPMYJIUPOBKE MOJOKEHUH, KOTOpBIE CTYJIEHT 3aTPYIHSETCS HCIPABUThH
camocTtosTensHo. [Ipu aprymMmenTanuu oTBeTa CTy/I€HT He 0OOCHOBBIBAET CBOM CyXJaeHHs. Ha dacThb
JIOTIOJTHUTEIIBbHBIX BOIIPOCOB CTYAEHT 3aTPyIHAETCS AaTh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoBi1eTBOPUTENbHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH JAEMOHCTPUPYET
pa3po3HeHHble, OeccHCcTeMHbIE 3HaHUS; OECloOpsAJOYHO M HEYBEpEHHO H3JlaraeT MaTepua; He
YMEET BBIIEISTH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COEAMHATh TEOPETHUECKUE IOJOKEHUS C
NPaKTUKOM, JOIMycKaeT rpyOble OMMOKMU MpU ONPENETICHUU CYIIHOCTU PACKPBIBAEMBIX MOHSATHH,
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ABJICHUH, BCJICJCTBUEC HETIOHUMAaHMS MX CYIIECTBCHHBIX M HECYIIECTBEHHBIX IIPU3HAKOB U CBA3CH;
Jla€T HEIOJHBIE OTBETHI, JIOTMKA W IIOCIEAOBATCIBHOCTh M3JI0KEHHUS KOTOPBIX HMEIOT
CyIIECTBCHHbIE W IPUHLUINHAAIBHBIE HApyLIEHUs, B OTBETaX OTCYTCTBYIOT  BBIBOJBI.
JlonosHUTEbHbIE U YTOYHSIOIIME BOIPOCHI 3K3aMEHATOPAa HE NPUBOAAT K KOPPEKLUUU OTBETOB
cryneHTa. Ha OCHOBHYIO 4acTh JOIOJIHUTENBHBIX BOIIPOCOB CTYJEHT 3aTPYAHACTCS 1aTh OTBET WIH
JlaeT HEBEPHBIEC OTBETHI.

Onenka «HeynoBineTBOPUTENbHO» BBICTABISETCS TAKXKE CTYAEHTY, KOTOPBIM B3slI
9K3aMEHAIIMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICs.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«MeToabl U cpeacTBa KpUNTorpaguyeckoii 3a1uThl HHPOPMAITHK

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

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

JlJis yCTenHoro OCBOSHUS TUCIUIIMHBI OUY€Hb BAXKHO PEIICHUE JOCTATOYHO OOJBIIOrO
KOJIMYECTBA 33J1a4, KaK B ayJIUTOPUHU, TAaK U CAMOCTOSTEIHLHO B KaueCTBE JOMAITHUX 3aJaHUU.
[Tpumepsl pemieHus 3anad  pa3OUparOTCsl HA JICKIUAX M MPAKTUYCCKUX 3aHATUAX, MPU
HEOOXOUMOCTH TIO Haubojee TPYIHBIM TEMaM MPOBOMAATCS JOIMOJHUTEIbHBIE KOHCYJIBTAIIUU.
OcHoBHasl 1IeJIb PEIICHUs 3a7a4 — [MOMOYb YCBOUTH (PYHIAMEHTAIbHBIC MOHITHS U OCHOBHBIC
METOJTbI TUCIUTUINHBI.

3amanus U1 CaMOCTOSTEIBHOTO PelIeHUsT (POPMYIIUPYIOTCS Ha JICKIUSAX U MPAKTUICCKIX
3aHATHSIX. B KadecTBe 3aaHuii JUII CAMOCTOSITEIIBHON pa0OThI IoMa CTYJIEHTaM TPEeIararoTCs
3aj]auu, aHAJIOTUYHBIC Pa300pPaHHBIM Ha JICKIUAX U MPAKTUYCCKUX 3aHITUSAX MM HEMHOTO OoJee
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 3aHATHIX WK B popyme (uare) B IVK B LMS Moodle.

Jlnsi caMoCTOSITeIbHON paboThI, B TOM YHUCIIC M MOBTOpa pa300paHHOTO Ha JICKIHUAX U
NPaKTUYCCKHUX 3aHATHIX MaTepHaja, peKOMEHIYETCs HCII0JIb30BaTh MaTEPUAIIbI, BBUIO)KCHHBIC B
OVYK B LMS Moodle «Anamutuyeckas reomerpus (MKH-1150, UB-150)».

B koHIle M3y4YeHHs TUCHUIUIMHBI CTYJICHTBI CIAIOT dK3aMeH. DK3aMEeH MPUHUMACTCS 110
9K3aMCHAIIMOHHBIM OWJIeTaM, KaXKJIblii M3 KOTOPBIX BKIIOYAeT B CeOS JBa TEOPETHYCCKHX
BOTIpoca M 3a1ady. Ha caMoCTOSTEeNbHYIO TTOATOTOBKY K 3K3aMEHY BBIICISICTCS 3 JIHS, B JTO
BpeMs MPEAYyCMOTPEHA W TPYIIIOBasi KOHCYJIBTAIIS.
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