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1. MecTto mucummiuebl B cTpykType OIL

JucuumirHa «AHAIMTHYECKasi TEOMETPHUSI» BXOIUT B 0053aTENIbHYIO YacTh YUeOHOTO IUIaHa 110
nporpamme OakanaBpuara 1o HampasieHHIO moarotoBku 44.03.05 Ilenaroruueckoe oOpasoBaHue (C
ABYMSI TPO(GHUISIMHA TIOJATOTOBKH).

TpeOoBaHus K BXOJHBIM 3HAHHSM, YMEHHSM W KOMIETEHIHUSM CTyAeHTa (OPMHUPYIOTCS Ha
OCHOBE IPOrpaMMbl cpeiHero (MoJIHOro) o0Iero 0Opa3oBaHusl 0 MaTeMaTHKe.

JucruninHa «AHaTUTHYECKAs TEOMETPHS» SBISETCS TPEIIISCTBYIOMIECH MPAKTUIECKH JUIS BCEX
MaTeMaTH4eCKuX AUCHMIUIMH. [IpHoOpeTeHHble B pe3yabTaTe H3ydeHHs TUCIUIUTNHBI 3HAHUS, YMEHHUS
M HaBBIKM HCIOJIB3YIOTCS HMPAKTHYECKH BO BCEX 0€3 MCKIIIOYEHHS] MAaTeMaTHYECKUX IUCHUIUIMHAX,
MOJAYJISIX M TPAaKTHKaX, Hampumep, TakuxX Kak «JluddepeHnmanbHas TeoMeTpusi W TOMOJOTHS»,
«OCHOBaHUS TeOMETPHUNY», «DIIEMEHTApHAs MaTeMaTHKa» U JIp.

OTMeTuM, YTO TEOMETPUYECKHE METOBl HMCCIEIOBAHUS HAXOJAT IMIMpoYaiiiiee MpUMEHEHHE
MPaKTUYeCKH BO BCEX €CTECTBEHHBIX HAyKaX, a TakKe B Pa3IMYHBIX OOJNACTSIX TEXHUKH, B
HSKOHOMHYECKUX HCCICOBAHUAX W Jp. BOT moyeMy Kypc aHaIMTUYECKOW T€OMETPHUU 3aHMMAET
BaXHOE MECTO B MPEIMETHOH MOATOTOBKE IO OCHOBHOI 00pa3oBaTeibHOM MporpaMMme HarpaBlICHUS
noaroroeku 44.03.05 [Nenaroruueckoe odopazoBanue (¢ AByMs IPOQUISIMU [TOITOTOBKH).

2. Ilnanupyemble pe3yJbTaThl 00y4eHHsI 10 TUCHUILINHE

Komnerenums NHauKkaTopbl J0CTHKEHUS
OIIK-8. CnocoOeH| 3HaTh. 00BEKT, MpPEAMET, OCHOBHBIC KATETOPHUH,  PUHIIHIIBL,
OCYIICCTBIIATD 3aKOHOMEPHOCTH, CTPYKTYypy II€JarOrM4eCKOM HayKW,; CYLIHOCTb,
NeaarorniecKyro CTPYKTYpPY, AWHAMHUKY ILIEIOCTHOTO II€JAarOrHYEeCKOro  Imporecca,

ACATCIIBHOCTE Ha OCHOBE| cOCTOSIHUE U TEHICHUMU Pa3BUTHUS OTEUYECTBEHHBIX U MEXIYHAPOIHBIX
CHCHHEUTBHHX Hay49HBIX| jearoridecKux ¢ IICUXOJIOTMYECKHUX HCCIIEIOBAaHUNA, METONOJIOTHIO
3HaHHH ME€IArOTUYECKOTO HCCIIEOBAHUS, 0COOEHHOCTH, JIOTHKY,
3aKOHOMEPHOCTH, (OPMBI, METOJIBI M CPEJACTBa Mpoliecca OOydeHUus W
BOCIIMTAHUSI; OCHOBBI IICHXOJIOTUH JTUYHOCTH, OCHOBHBIE TEOPETUUYECKUE
MOAXOABl K TOHUMaHWIO ()EHOMEHA JIMYHOCTH, TO3HABATEIIbHbIE
MPOIIECCHI, UX CBOMCTBA, 3aKOHOMEPHOCTHU U POJIb B MHTEIUICKTYaIbHON 1
TBOPYECKON JEATEIHHOCTH; OOIIETEOPETUUECKHE OCHOBBI METOJIUKH
MpernoaBaHus mpeaMeTa B o0beMe, HEOOXOIUMOM JUIsl OCYIIECTBICHUS
MEearoTHYeCKO JIeATEeIbHOCTH; CTPOCHHE U (DYHKIMU OpraHu3Ma,
OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHS YEJIOBEKA; obmne
3aKOHOMEPHOCTH M BO3PACTHbIE OCOOCHHOCTH (DYHKIIMOHUPOBAHHUS
OCHOBHBIX CHUCTEM OpraHHU3Ma YYalluXCs; THTHCHHYECKUE TPEeOOBAHUS K
opranm3anui  0o0pa30BaTeNLHOTO TMpollecca M THUTHEHY Y4eOHOTO
npolecca; MHCTPYMEHTANIbHBIE CPEACTBAa NH(DPOPMALIMOHHBIX TEXHOJIOTHl.
YMerhb: IPUMEHATh TEOPETUUECKUE 3HAHUS B PELIEHUU MEAaroru4eckux
3a/la4; MJIAHUPOBATh, MPOCKTHUPOBATh U OCYIIECTBISATH MENarorH4eCcKHii
OpolecC B  Pa3NUYHBIX THUMAax 0Opa30BaTENbHBIX  YUPEKICHUIA;
OTIPENeNATh CTPYKTYPY M METOJOJOTHIO MPOBEICHHS TeIaroru4eckoro
UCCIICZIOBAHMS;,  aJleKBaTHO  LENSAM  BBICTpaWBaTh  yuyeOHBIA U
BOCIIUTATEIbHBIN MpoIIecC, BEIOMPasi COOTBETCTBYIOMINE (POPMBI, METOIbI
U CpelCTBAa €ro OCYILIECTBICHUS; HCIOIb30BaTh B IEJAaroruuyeckoiu
NESTeTbHOCTH W MEXJIMYHOCTHOM B3aUMOJICCTBUU  COBPEMEHHBIE
JTOCTIDKCHHSI  TICHUXOJIOTHYECKOW  HAayKW;  yYHUTHIBAaTh  BO3PACTHBIE
(buzmoornueckrue 0COOEHHOCTH YJaIIUXCs B TIEIarOTHYECKOM MPOIIECCE;
UCIIOJIb30BAaTh  MH(POPMAIMOHHBIC  TEXHOJOTHH  JUIS  PEIICHUS
npodeccHoHaNBHBIX 3a/1a4.

Baanerb. KareropuanapHbIM  alllapaTOM  IE€JAroru4eckoil  HayKy;
HABBIKaMU PEIICHUS MeJarorHuecKux 3a1ad; crocodaMu MIaHuPOBAHUS U
OCYILIECTBJIEHHUSI 00pa30BaTEIBHOrO TMpOIecca; CIocodamMu MPOBEACHUS
MeAarorMYecKoro dKCIepuMeHTa; popMamMu M METOJAAMH OCYIIIECTBICHUS




yuyeOHOIl W  BOCHUTATENbHOW paboOThl; MpUEMaMHU M  METOJaMHU
[ICUXOIUArHOCTUKH JIMYHOCTH, U3Y4CHUS ocoOeHHoCTeH
npoeccuoHATBHON JIeSATEIbHOCTH, HaBBIKAMU OpraHu3aluu

NeJaroru4eckoil  JIeATEIbHOCTH C TMO3ULUN COXPAaHEHUS 3]I0POBbS;
METOJaMU MPO(PMIAKTUKN HapyHIeHHH (U3HYECKOTO pa3BUTUA U
MOBBIIICHUS aJaNITAIIMOHHBIX PE3ePBOB OpPraHM3Ma; METOJaMU OKa3aHUs
nepBoi JO0BpayeOHOM MOMOIIH; MeTOoJIaMU MIPUMEHEHUS
MH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX B 00pa30BaTEIbHOM MPOIIECCE.

IIK-5. Crniocoben
UCII0JIb30BaTh Hay4YHbIE
3HaHUS B NPEAMETHOM

obmactn (MaTeMaTHka) B
npoiiecce  HOPMHUPOBAHHUS
MIPEIMETHON KOMITETEHINN
oOyyaronmxcs B paMKax
peanm3anuu OCHOBHOU
0011e00pa3oBaTeIbHOM
MIPOTPaMMBbI

3HATB. COBPEMEHHOE COCTOSIHHE W TEPCIEKTHBBI Pa3BUTHS MAaTEMaTHKH
KaKk y4eOHOW JWCHMIUIMHBI, HANpaBICHUS PA3BUTHS IIKOJIHHOTO
MaTeMaTH4YeCKOTO 00pa3oBaHUs, TEOPETHUECKHE OCHOBBI OOYYEHUS
MaTeMaTHKe, IPUHIUIIBI IIOCTPOCHUSI METOTUIECKON CUCTEMBI O0yUIEeHUS
MaTeMaTHKe, OCHOBHBIC JMHHUM WIKOJBHOTO Kypca MaTeMaTHKH, WX
CTPYKTYpPY, COACPKaHUE U POJIb, STANbl (JOPMUPOBAHUS MATEMATHYECKIX
NOHATUH, METOAMYECKHE TMOAXOABl K H3YUYEHUIO OCHOBHBIX TEM
IIKOJIBHOTO Kypca MaTeMaTHKH,

YMerb:  aHAIM3MPOBAaTH M MHTEPIPETHPOBATH  COJAEp)KaHHE
MaTeMaTUYeCKUX IMOHATHHA, TeopeM, 3ajad, pa3pabaTbiBaTh (parMeHTHI
YPOKOB,  OpraHM30BbIBaTH OOpa30BaTENbHBIA  Ipolecc OOydeHus
MaTeMaTuKe, KOHCTPYUPOBaTh METOJIMKY BBEACHHUS MOHATHH, MU3ydeHUs
TEOpeM, pelIeHus 3a/1a4;

BiageTb:  OCHOBHBIMH  NIpHEMaMH
IIKOJIGHUKOB 10 M3YYEHHI0O MAaTeMaTHKH, HaBbIKAMU pPa3pabOTKu
METOJMKM W3y4eHUS YaCTHBIX BONPOCOB OOy4YEeHUS MaTeMaTHKe,
MICCIIEA0BATEIbCKUMHI METOIaMH B Po(heCCHOHATBHON AESTEIBHOCTH.

OpraHu3anuvu ACATCIIbHOCTHU

nK-7. Cnocoben
MaTeMaTHYECKH KOPPEKTHO
CTaBUThH

3HaTh. 0a30BLIe IMPUHIUIIBI ITOCTAHOBKKW €CTCCTBCHHOHAYYHBIX 3aJad U
KIIACCHYCCKHUX 3aaa4 MaTCeMaTHKH, OIPEACICHUA OCHOBHBIX MMOHATHI H
J0Ka3aTeIbCTBA TCOPEM 110 OCHOBHBIM pa3/ciiaM MaTECMaTUKU,

€CTCCTBCHHOHAYIHbIC YMerb: pemarb OCHOBHBIE THIIBI MaTEMAaTHYECKUX 3a]ay, J0Ka3aTh
3ajlaim M KIACCUYCCKHUEC| yrpeprkacHHE, CHOPMYINPOBATH PE3Y/IbTAT, YBUIACTH €0 CICICTBUS;
3ajaqu MaTEMaTUKH, BjaneTh: TEPBUYHBIMA HABBIKAMH TPHUMEHEHHS MaTEeMaTHYECKOTO
CTporo AOKa3aThb| ammapara K PENICHUIO KOHKPETHBIX 3aa4 M3 Pa3InIHBIX oOacTei
YTBCPXKICHHC, NPUKIIAHOW MAaTEeMaTUKN U HH(POPMATHUKH.

copMyIupoBaTh

pe3yibTar, YBHJICTh

CIIEZICTBUSL  IOJIyYEHHOTO

pe3yibTara

3. ConepsxaHue TMCIUILTHHBI

KoopaumHathl Ha IJOCKOCTH W B mpoctpaHcTBe. [IpsMoyronbHas aekapToBa cHucTeMa

KOOpZAHMHAT Ha INIOCKOCTHU

n B IIPOCTPAHCTBE. KOOp,I[I/IHaTBI TOuku. PaccrosHue MCKAY OBYM:I

TOYKaMH. I[eJ'IGHI/Ie OTpE3Ka B 3a/laHHOM OTHOIICHHMU. YPaBHeHI/Ie JIMHUH, ITOBCPXHOCTHU. HOJ'IHprIe

KOOPAUHATBI Ha IIJIOCKOCTH.

MMapajneabHblii nmeperHoc. Bexkropwl. [lapamienshHbiii mepeHoc u ero cpoiicTBa. lloHsitue
BekTopa. Moaynb Bektopa. CoHanpaBieHHbIE U IPOTUBOHAIIPABIIEHHBIE BEKTOPHI. PaBHBIE BEKTOPHI U
HX CBOMCTBA. KOOp)II/IHaTI)I BCKTOpaA. Onepam/m CJIOKCHHUSA BEKTOPOB M YMHOXCHHA BCKTOpPA Ha

NEUCTBUTEIILHOE YHUCIO H

ux cBoiicTBa. CkalsipHO€ NPOU3BEIEHHE BEKTOPOB M €ro CBOICTBA.

KomrmianapHele 1 HEKOMIUTaHAPHBIE BEKTOPBI. KpuTepuii KOMILIAaHApHOCTH TpeX BEKTOPOB. Teopema
00 OJHO3HAYHOW Pa3I0KUMOCTU MPOU3BOJBHOIO BEKTOPA MPOCTPAHCTBA MO TPEM HEKOMILIAHAPHBIM
BekTopam. OpTbl. BekTopHOE U cMelIaHHOE MPOU3BECHUE BEKTOPOB.

A¢ddunnas cucrema koopauHat. Adpdunnas (o0mias) cucreMa KOOPAUHAT HA TUIOCKOCTH U B
npocrpaHcTBe. [IpaBas u neBasi cucTeMbl KOOPAMHAT Ha IUIOCKOCTH U B mMpocTpaHcTBe. OpHUeHTanus
napbl BEKTOPOB Ha INIOCKOCTH U TPOWKM BEKTOPOB B pocTpaHcTBe. [IpeobpazoBanne KOOpAUHAT.




IIpsimas Ha nu1ocKkocTH. PasnuuHble BUIBI ypaBHEHUS NIPSIMOM Ha IUIOCKOCTH. I'eoMerpuyeckoe
UCTOJIKOBaHUE ypaBHeHMs1 aX+by+C=0. PacrnosoxeHue npsiMoil OTHOCHTEIILHO CUCTEMbI KOOPIUHAT.
B3aumHoe pacnonokeHue AByX HpsMbIX. PaccTosiHME OT TOUKM A0 OPSIMOM. Yroia MexAy IByMs
npsiMbIMH (Ha MJIOCKOCTH).

IInockocTe B mpocrpancrBe. PasznuuHble BUIBl YpaBHEHHs IUIOCKOCTH. ['eoMerpuueckoe
UCTOJIKOBaHUE ypaBHeHHsi axX+by+cz+d=0.PaccrosiHe oT TOYkM 10 IUIOCKOCTH. PacmosoxeHue
IUIOCKOCTH OTHOCHUTEJIBHO CHUCTEMBI KOOPAMHAT. B3auMHOE pacmnosokeHue IBYX IUIOCKOCTEH. YTou
MEXY IBYMs TUIOCKOCTSIMHU.

IIpsamass B nmpocTpancTBe. PaznuuHbie BUABI ypaBHEHHS MPsIMOM B MpOCTpaHCTBE. B3aumuoe
PaCIIOJIOKEHUE ABYX NPSAMBIX; YTOJ MEXAY ABYMS IMPSIMBIMH; YroJl MKy PSMOU U MJIOCKOCTBIO.

Jlnnuu BTOporo mopsiaka. OnpeneneHus, KaHOHMYECKHWE YpaBHEHHUS U CBOICTBa 3JUIMIICA,
runepOosbl U napadosbl. DKCUEHTPUCHUTET AUuMnca U runepoonsl. [locTtpoeHue Todek 3iuiuIca,
rurnepOosibl ¥ 1apaboyibl ¢ MOMOIIBI0 HUPKYIS U JHHEWKU. YHUQHIMPOBAHHOE YpaBHEHHE IS
ayuHIica, THIepOoIbl U mapaboiibl. YpaBHEHHE W JIMHUS BTOpOro mopsiaka. [IpuBeneHne ypaBHEHUs
BTOPOTO MOPs/IKAa K KaHOHWYEecKoMy Buay. Kiaccudukanus TuHUE BTOPOTO MopsiKa.

IloBepxHocTn BTOpOro mopsaka. llunuHapuueckue W KOHUYECKHE IIOBEPXHOCTH.
IToBepxnoctu Bpamenus. IloBepxHoctu BTOporo mnopsaka. lIlepeceueHue MOBEPXHOCTH BTOPOIO
nopsaka ¢ TUIockocThio. Kitaccudukanuss moBepxHoOcTedl BTOporo mnopsaka. I[IpsiMonuHeiHble
o0pa3yroIiye NOBEpXHOCTEH BTOPOro MOPsIKa.

IIpeoGpa3zoBanusi IUIOCKOCTH W mpocTpaHcTBa. [loHsTHe npeoOpa3oBaHUs IIOCKOCTH.
WuBapuanTHble TOYKHM TnpeoOpa3oBaHus. VHBapuaHTHble cBoiicTBa. ['pymma mnpeoOpa3oBaHuii
miockocTH. AdduHHBIE NpeoOpa3oBaHUs IMIOCKOCTH. Pox  addurHOrO mnpeoOpazoBaHMs.
ITepcnexTuBHO-apPuHHBIE MpeoOpa3oBaHUs IUIOCKOCTH. JIBMKeHMs miockocTu. IIpeoGpazoBaHus
no1o0us ¥ roMoTeTuH miockoctu. [IpeobpazoBaHus NpocTpaHCTBA.

AdduHHbIE M eBKJIHIOBBI N-MepHbIe MpPOcTpaHcTBA. ADPUHHBIE U €BKIUIOBHI N-MEpHBIE
npocTpaHcTBa. K- MepHbIe IOCKOCTH. [ MITepIUIOCKOCTH.

KBagpaTuunsie ¢popmbl u kBaapuku. Ksagpatuunsie ¢popmbl. Panr kBaapaTHuHON (POPMBI.
Hopmanbubie kBaapatuunbie ¢opmbl. Muaekc. Ksagpuxu. Llentp. LlenTpanbhas kBaapuka.
[unuanpuueckas kBaapuka. Konndeckas kBaapuka. HopmanbHoe ypaBHEHUs KBaJJPUKH

4. TeMaTH4YeCKHUH IJIAH

1 cemecTp
Ne Paszpnensl n Bcero DopMBbI 3aHATHI
n/m TEMBI YacoB | JIEKIHMH MIPAKTHYECKUE CaMOCTOSITENIbHAS
3aHATUSA paboTa
1 Koopaunatsl Ha MIOCKOCTH U B 18 8 8 2
IIPOCTPAHCTBE
2 | [MapamienbHbIit MepeHoc. | 1 gq 8 8 3
Bekropsl
3 | AddunHas cucrema KOOpIUHAT 13 4 6 3
4 | Ilpsimast Ha MJIOCKOCTH 11 4 4 3
5 [InockocThs B mpoCTpaHCTBE 11 4 4 3
6 [Ipsimas B mpocTpaHCTBE 9 4 2 3
7 DK3aMeH 27 — — 27
NTOT'O | 108 32 32 17+27
2 ceMecTp
Ne Paszpensl n Bcero DopMBI 3aHATHI
/11 TEMBI 4acoB | JICKIIMH | TMPAKTUYCCKHE CaMOCTOSITEIIbHAS
3aHATHS paboTa
1 | JIuHuU BTOPOTO MOPSIKA 20 8 8 4
2 | [ToBepxHOCTH BTOPOTO MOPSIAKA 20 8 8 4
3 [IpeoOpazoBanust twuiockoct u | 20 8 8 4




POCTPAHCTBA
4 | AbdunHble W EBKIMAOBHI N- 12 4 4 4
MEpHBIE IPOCTPAHCTBA
5 | Kagparuunsle (bopmbl " 9 4 4 1
KBaJIPUKU
6 OK3ameH 27 - — 27
UTOT'O | 108 32 32 17+27

5. Buabl o0pa3zoBaTe/ibHOM 1eSITeIbHOCTH
3anaTus JICEKIIMOHHOI'O TUIIA

1 cemecTp
1-2. IlpsimoyroJibHasi [1eKapTOBa CHCTeMa KOOPIAMHAT HA IJIOCKOCTH M B NPOCTPAHCTBE
[IpsimoyrosbHas AekapToBa CHCTEMa KOOPJAMHAT Ha IJIOCKOCTU U B MPOCTPAHCTBE. PaccTosiHue Mexy
IByMs TOUYKaMu. /leneHne oTpe3ka B 3aJaHHOM OTHOILLIEHUM.
3-4. YpaBHeHMsl JIMHUM W TOBEPXHOCTH. YpaBHEHHE JHMHUM Ha IUIOCKOCTH. YpaBHEHHE
MIOBEPXHOCTU B npocTpaHcTBe. llonsipHas cucrema KOOpAMHAT Ha IUIOCKOCTH. CBSI3b NOJSPHOU
CUCTEMBI KOOPAUHAT C I€KapTOBOU. Y PaBHEHUS HEKOTOPBIX JIMHUN B IOJISPHOU CUCTEME KOOPAUHAT.
5-6. IMapaaueabHblii nepeHoc. OnpeseneHne napauielbHOr0 NepeHoca MIOCKOCTH U MPOCTPAHCTBA.
OcHOBHBIE TEOMETPUYECKHE CBOMCTBAa mapajjieabHOro mnepeHoca. OcCHOBHblE aireOpandeckue
CBOICTBA MMapaJIJIENIbHOTO MEPEHOCA.
7-8. Bekropsl. I[lonarue Bekropa. [Inuna Bektopa. Komnmuneapusie BekTopbl. KoopanHaTel BeKTOpa.
Onepauuu Hajx Bekropamu. KoMiutaHapHele M HEKOMIUIaHapHble BeKTOpbl. Opthl. CkansipHOe
MIPOU3BEJIEHUE BEKTOPOB. BekTopHOE Mpon3BeaeHne BEeKTOpoB. CMeElIaHHOE MPOU3BEACHUE BEKTOPOB.
9-10. Adpdunnas (odman) cucrema KoopauHat. AdQduHHasT CHCTEMa KOOPIMHAT HA TUIOCKOCTH U B
MPOCTPaHCTBE. 3a7ada o ABYX aQpUHHBIX CUCTeMaX KOOpAuHAT. Martpuiia mpeoOpa3oBaHus.
11-12. Ilpsamasa Ha miuockocTH. Pa3nuuHble BUABI YpaBHEHMsI MPSIMOM Ha IUIOCKOCTU. B3anmHoe
pacroJjio’KeHue IByX IPsIMBIX Ha MJIOCKOCTU. PaccTosiHuE OT TOUKU A0 MPSIMOM.
13-14. IlnockocTh B MpocTpaHCcTBe. Pa3iaiuHble BUABI ypaBHEHHS TUIOCKOCTH. PaccTosiHUE OT TOUKH
JI0 TJIOCKOCTHU. B3anMHoO€e pacrnosokeHue AByX IJIOCKOCTEN. YT0a MEXIYy ABYyMs MIOCKOCTSAMU.
15-16. Ilpssmasi B mpocTpaHcTBe. Paznuynable BUABI ypaBHEHUS MPSMON B MPOCTpaHCTBe. B3anmHuoe
pacIOJIOKEHNE ABYX NPSMBIX B IMPOCTPaHCTBE. B3anMHOE pacrosoKeHue npsiMoi U MIOCKOCTU. YTOJ
MEXAY IBYMS IPSIMBIMU. YTOJI MEXAY MPSAMOI U INIOCKOCTBIO.

2 ceMmecTp
1-2. Daaunc. Omnpenenenue osmmnca. CpoictBa smumnca. @DOKycbl, BEpLIMHBI, IOIYOCH.
OkcuentpucureT. ['unepbona. Onpenenenue runep6onsl. CoiicTBa runep0osibl. GoKychl, BEPUIMHEI,
MOJIyOCH. ACUMITOTHL. DKCIIEHTPUCHUTET. PaBHOCTOpOHHSIS rumepboia.
3-4. Ilapa6oaa. Jlunun BTOporo mopsinka. Onpenenenue napadomnsl. CoiicTBa mapabobl. Dokyc,
BepIIMHA. YHUQPHUIIMPOBAHHOE YpaBHEHHE JUIS JJUIMIICA, TUIEPOOJbl U mapadosbl. JIuHUM BTOPOTO
HopsiIKa.
5-6. uauHapuyeckue u KoHn4Yeckue nopepxnoctu. [lopepxnocrn Bpamenus. [{umuaapuueckue
noBepxHoctu. YactHeie caydau. Konudeckue mnoBepxHocTU. YacTHbie caydau. I[loBepxHocTH
BpameHus. [loBepxHocTH, 00pa3oBaHHBIC BPALICHHEM JIMHUI BTOPOTO MOPSIIKA.
7-8. TloBepxHocTH BTOporo mopsiaka. OmnpenencHre MOBEPXHOCTH BTOPOTO  IMOPSKA.
[lunmuHApUYECKHEe TMOBEPXHOCTH BTOPOTO Mopsaka. KoHWYeckne MOBEPXHOCTH BTOPOTO IOPSIKA.
Onmuncounsl. [lapadononast. ['umnepOomons.
9-10. ITpeodGpa3zoBanusi mjaockoctu. [IpeobOpazoBanus tiockocTH. OtoOpakenus. Kommozurms
orobpaxxenuii. ['pynna mpeoOpazoBanuil. AdduHHbIE MpeoOdpazoBaHus MIOCKOCTU. IlepcnekTHBHO-
addunnble peobOpazoBaHus miockocTu. J[Bmwxenus. JBwxkenus | u |l poga. ['pynma aBMKeHHI.
[Tonobue. 'omoreTus.
11-12. IlpeoOpa3oBanusi mpoctpaHcTBa. [IpeoOpa3zoBanus  mnpoctpaHcTtBa.  AdduHHBIE
npeoOpa3oBaHus MpocTpaHcTBa. [IBrkeHus npoctpancTBa. Kiaccudukanus aABH>KeHUH.




13-14. A¢pdunnbIe U eBKJIUAOBBI N-MepHbIe NMPOCTPAHCTBA. AQPHHHOE N-MEPHOE MPOCTPAHCTBO.
CaoiicTtBa appuHHOTO N-MEpHOro mpocrpancTBa. [Inockoctu B appuHHOM N-MEPHOM MPOCTPAHCTBE.
I'uneprnockoctu. I'unepnoBepxHocT. EBKIMI0BBI N-MEpHBIE IPOCTPAHCTBA

15-16. KBaapaTtuunbie (popMbl 1 kBagpuku. Ksaaparuunsie Gpopmbl. Panr kBagpatuuHoil GopMsl.
Hopmanbueie kBaapatuunble ¢opmbel. Wunexc. Kagpuku. Llentp. LleHTpanpHas KBagpuka.
[unuaapudaeckas kBaapruka. Konndeckas kBagpuka. HopmanbHoe ypaBHEHHST KBAIPHUKH.

3aHATHS CEMUHAPCKOIr0 THIIA

1 cemecTp

1-2. IlpsiMoyTroJIbHAs IeKAPTOBA CHCTEMAa KOOPIMHAT HA MJIOCKOCTH M B MPOCTPAHCTBE.
[IpsimoyrosbHas AekapToBa CCTEMa KOOPAMHAT Ha IJIOCKOCTU U B MPOCTPAHCTBE. PaccTosiHue Mexy
IByMs TOUKaMu. /leneHue oTpe3ka B 3aJaHHOM OTHOILLIEHUH.

3-4. YpaBHeHUsl IUHUHN ¥ TOBEPXHOCTH.
VYpaBHEHME TMHUH HA IIJIOCKOCTH. Y paBHEHUE IOBEPXHOCTH B pocTpaHcTBe. [lomsipHble KOOpAUHATHI.
CBs13p MOJSAPHON CUCTEMBI KOOPJAMHAT C JE€KapTOBOM. YpaBHEHHS HEKOTOPBIX JUHHUM B MOJSPHOMN
CUCTEME KOOPJMHAT.

5-6. [lapasesbHBIN EPEHOC.
Omnpenenenue mapajiebHOTO IEPEHOCA IUIOCKOCTH M IpocTpaHcTBa. OCHOBHBIE I€OMETPUYECKHE
CBOMCTBA MapauIedbHOTo nepenoca. OCHOBHBIE allre0OpandecKue CBOMCTBA MMapalIeIbHOTO MEPEHOCA.

7-8. BeKTOpBI.
[Tonarue BekTopa. [lnuHa BekTopa. KonnuneapHsie BekTopsl. KoopauHatel BekTopa. Onepanuu Haj
BekTopamu. KomiulanapHele W HeKOMIUIaHapHble BeKTOpbl. OpTbl. CkansgpHOe NpOMU3BEIECHHUE
BEKTOPOB. BekTopHOe mpoun3BeseHue BeKTopoB. CMelIaHHOE TPOU3BEJCHNE BEKTOPOB.

9-10. Adppunnas (061Iast) cucTeMa KOOPAHHAT.
AddunHas cucremMa KOOpAWHAT HA IUIOCKOCTH M B MPOCTpPAHCTBE. 3amadya o JBYX adUHHBIX
cucTeMax KoopAuHat. YacTHble ciiyyau npeoOpazoBaHusi KoopAUHAT. Martpuia npeoOpa3zoBaHusl.

11-12. IIpsimasi HA NJIOCKOCTH.
Pa3znuunble BUABI ypaBHEHHUs NPSMON Ha IJIOCKOCTU. B3auMHOe pacrosiokeHHe JBYX MHPSMBIX Ha
IUIOCKOCTH. PacCTOsIHME OT TOYKH 10 IPSIMOM.

13-14. Il;1ocKkoCTH B MPOCTPAHCTBE.
Pasnuunble BBl ypaBHEHMsS IUIOCKOCTH. PaccrosHMe OT TOYKM [0 IUIOCKOCTH. B3anmuoe
PacCIIOJIOKEHUE JBYX IUIOCKOCTER. YTOJI MEXY ABYMS IJIOCKOCTSIMHU.

15-16. Ilpsimasi B IPOCTPAHCTBe.
Paznuunble BUIBl ypaBHEHUs NPSAMOIN B IIPOCTpaHCTBE. B3auMHOE pacnojoKeHHE ABYX NPSAMBIX B
IIPOCTpaHCcTBE. B3auMHOe pacnonokeHne NpsMO U MJIOCKOCTU. YTOJ MEXAY ABYMsI IIPSIMBIMU. YTOI
MEX 1y NPSMO U IJIOCKOCTBIO.

2 cemecTp

1-2. Dutunce. IKCUEHTPUCHTET JIJIHIICA.

Omnpenenenne aunca. CoricTsa auunca. @oKychl, BEPIIUHBL, T0JIYOCH. DKCIICHTPUCHTET.

3. 'mnep6oJia. ACHMIITOTHI THIIEPOOJIBI.

Omnpenenenne tunepoonsl. CpoiicTBa rumnepOosabl. DOKYCHl, BEPIIMHBI, MOTYOCH. ACHUMIITOTHI.
OKcueHTpUcUTeT. PaBHOCTOPOHHSAA runepooa.

4. Mapa6osa. IMHUM BTOPOTO MOPSIAKA.

Onpenenenne napadonsl. CBoiicTBa nmapadossl. Pokyc, BeplinHa. YHUUIUPOBAHHOE YpaBHEHHE /IS
AIIIUICA, TUNepOosIbl U Tapaboibl. JINHUK BTOPOTO MOpsAKa.

5-6. IuauHApHYecKHe U KOHHYecKHe MoBepxHOCTH. [ToBepXxHOCTH BpaleHH .
[unuuaapuueckue nosepxHocTH. YactHele ciydan. Konudeckue nosepxHocTH. YacTHble ciaydawu.
IToBepxHoctu BpameHus. [Ipumepst.

7-8. IloBepxHocTH BTOpOro nopsiaka. IloBepxHocTu BpauieHus.

OmnpeneneHre MOBEPXHOCTH BTOPOro nopsaka. LlmimHapuyeckue NOBEPXHOCTH BTOPOrO IMOPSIKA.
Konnueckue noBepxHoCTH BTOpOro nopsiaka. dmmuncounsl. [Tapadonouast. ['unepboaonast.
9-10. IIpeodpa3zoBanus MIOCKOCTH. I BHIKeHHUSI.



ITpeobpaszoBanus miuockoctu. Otobpaxkenus. Komnosunus otobpakenuil. I'pynma npeodpazoBaHHid.
Ad¢unnble mpeobpa3zoBaHus MIOCKOCTH. llepcrnekTnBHO-ad(uHHBIE MPeoOpa3oBaHUsl IMIOCKOCTH.
Heuxenus | u |l poga. I'pynna nemwxkenuit. [loqodue. 'omoTeTHs.

11-12. IIpeoOpa3oBanus npocTpaHcTBa. /[BUKeHUsI IPOCTPAHCTBA.
IIpeoOpasoBanusi mpoctpaHcTBa. AdQuHHBIE npeoOpa3oBaHUs  MPOCTpAaHCTBA.  JIBHXKeHHUs
npoctpancTea. Kiaccuduxanus apuxenuii. I[logobus.

13-14. AppunHble M EBKJIMIAOBBI N-MepHble MNpocTpaHcTBa. EBKJINA0BBI N-MepHbIE

NPOCTPAHCTBA.

AddunHoe N-mepHoe mpocTpaHcTBO. CBolicTBa adUHHOTO N-MEpPHOTO TpocTpaHcTBa. [lmockocT B
abdurHOM N-MepHOM TpocTpaHcTBe. [umepruiockoctu. ['mmepnoBepxHoctu. OmpeaeneHue
eBKJIMA0BA IpocTpaHcTBa. CBOMCTBA €BKIINI0BA NPOCTPAHCTBA.

15-16. KBagpatuunsie () OpMbI M KBAAPHKH.
KBanpatuunsie popmel. Panr kBagparndanoit ¢popmsl. Hopmansable kBagpaTuanbie Gopmer. MHAEKC.
Ksagpuku. ILlentp. llentpanbHas kBaapuka. [unuuapuueckas kBajgpuka. KoHudeckas KBajapuka.
HopmanbHoe ypaBHEHMS KBaJIpUKH

[TpakTueckue 3aHATHSA pa3padOTaHbl B TOCOOMSIX:

1. Cypuna H.H., [latoxun H.JI. — Ananutnueckass reomerpus Ha miaockoctd. Cmoinenck. CITIV.
2005.

2. bopucosa H.H., Illatroxun H.JI. — Ananutuyeckas reomerpus B npoctpancrse. Cmonenck. CITIY.
2006.

CamocTosiTesibHasi padoTa
Tekymas camocrosiTeNbHas paboTa HampaBlieHa Ha yriyOJleHre U 3aKperieHue 3HaHUM CTYIEHTOB U
pa3BUTHE HMX MpakTUYecKuX ymeHuil. OHa 3akitoyaeTcsi B paboTe ¢ JIEKIMOHHBIMH MaTepHallaMu,
MOMCKe U 0030pe JTUTEPATYPHl U ANEKTPOHHBIX HICTOYHUKOB, HH(POPMAIUH 110 3aJJaHHBIM TeMaM Kypca,
omepexarolield caMOCTOSITENIbHOM paboTe, B H3yUYEHUU TEM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
POpaboTKy, MOATOTOBKE K TAOOPATOPHBIM 3aHSATHSIM.
CamocrosiTenbHas BHEAYIUTOPHAsT paboTa CTYAEHTOB COCTOMT B: MPOPAOOTKE JIEKIIMOHHOTO
marepuajia, COCTaBJICHUU KOHCIICKTA J'ICKIII/IfI 10 TEMAaM, BBLIHECECHHBIM Ha CaMOCTOSATCIIBHOC HSY‘-ICHI/IC;
BBIIIOJIHEHUM TOMAIIIHUX 3aJaHUMN.

3amaHus Ui CAaMOCTOSTENILHON PabOThI
® ®
1. Haiitu yron mexny Bextopamu BAu BC | eciu A(5;2;1); B(2;4;2); C(1;0;7) . CrenaTs yepTe.

® ®

2. Haiitu yron mexay sekropamu AB u AC | eciu A(2;-1;3); B(1;2;3); C(1;- 3;3). CruenaTs uepTex.
3. Haiftu o0bemM mupamuabl, TOCTPOSCHHONW Ha BEKTOpAaX: c'z={3;-1;2}; b={2;1,0}; ¢ ={1,0;4 }.
Caenatp yepTex.

4. HaiiTu tuiomaap TpeyrojabHUKa, TOCTPOSHHOTO Ha BEKTOpax:

c'z:{3;- 2;1} u b={2;- 4;1}. Cnenatp yepreiK.

5. Haiitu 1miomaap mapaieorpaMMa, MOCTPOSHHOTO Ha BEKTOpaXx: é:{-l;2;3 }, u b={2;- 1;4}.
Crnenatp yepTex.

6. Haiitu oObeM mapajuienenurena, MOCTPOSHHOTO Ha BEKTOPAX: c'z={1;0;-5}; b ={2;-3;7}; c':={2;-
1;0}. Cnenath uepTei.

7. Haiit IUomans IapaiuIeiorpaMMa, IOCTPOeHHOTo Ha Bektopax: a={5;0;1}, u b={- 2;1:-1}.
Cnenatp 4epTex.

8. Ipsimbie 2x+y—1=0 u 4x—y-11=0 sBIsIFOTCS CTOPOHAMH TPEyrosibHUKA, a Touka P(1l; 2) — Toukoii
MIEPECEYEHMsI TPEThEHl CTOPOHBI C BBICOTOM, OMylIeHHOM Ha Hee. COCTaBUTh ypaBHEHHE TpETheil
cTopoHbl. Cienarb yepTex.

9. lIpsimast 5x—3y+4=0 siBrsieTCst OJJHOM U3 CTOPOH TPEYrojbHUKA, a mpsiMble  4x—3y+2=0 u 7x+2y-
13=0 ero BricoTamu. COCTaBUTh YpaBHEHUS JIBYX JAPYTUX CTOPOH TpeyrojbHuKa. Crenars 4epTex.



10. Touku A(3; -1) u B(4; 0) sBisifoTCS BEpIIMHAMH TPEYrOJIbHUKA, a TOYKA D(2; 1) — Toukoii
nepeceueHust ero Meauan. CoCTaBUTh ypaBHEHUE BBICOTHI, OIYIIEHHOM U3 TpeThel cTopoHbl. CraenaTh
YepTeK.

11. IIpsmbie 5x—3y+14=0 u 5x—-3y-20=0 sBistorcs cropoHamu pomOa, a npsimast  x—4y—4=0 — ero
nuaroHansio. COCTaBUTh YpaBHEHUS IBYX IPYTHX CTOPOH poMOa. Caenarth yepTek.

12. Ha npsimoii 4x+3y—6=0 Haiitu TOuKy, paBHOymaieHHyto ot Touek A(1; 2) u B(-1; —4). Cnenats
YepTexX.

13. Haiitu KoOpAMHATHI TOYKH, cummeTpuuHoii Touke A(D; 2) ortHocuTenbHO mpsmon x+3y—1=0.
Crenatp yepTex.

14. Tpsmbie x—3y+3=0 u 3x+5y+9=0 sBisitorcss cTOpoHaMu napauienorpamma, a touka P(3; -1) —
TOYKOH mepecedeHust ero auaroHaneil. CocTaBuTh ypaBHEHUS JBYX APYTHUX CTOPOH MapalieIorpaMM.
Cnenatb 4epTeK.

15. Touku A(4; 5) u C(2;-1) sSBISAIOTCS NByMSI POTHUBOTIOJIOKHBIMU BEPIIMHAMH pOMOa, a TpsiMast X—
y+1=0 — ogHO# u3 ero ctopoH. COCTaBUTh YpaBHEHUS OCTAILHBIX CTOPOH pomba. Crienars 4epTex.

16. Jlunus 3aaHa ypaBHeHHeM I = r(J) B MOJSpHOM cucteMe KoopauHat. Haiitu ypaBHeHUE TaHHOM
JVHHUU B AEKAPTOBOM MPSIMOYTOJIBHOM CHCTeMe KOOPAMHAT, Y KOTOPOIl Hayajio COBMAJAET C MOJIIOCOM,

a MOJIOKUTEIIbHAS TI0JIYOCh a0CIMCC — € MOJIAPHOHN ochlo. Cenarh 4epTex.

1 4 10
a) r=—. o) r=——-—. B) I =——.
1+cosy 1-cosy 2+cosy

6. Kputepun oueHuBanus pe3yJibTATOB OCBOEHUS TUCHUILTMHBI (MOIYJIs)
6.1. OeHo4YHbBIE CPeICTBA M KPUTEPHH OLIEHMBAHHUS VIS TeKylIel aTTecTaluu

Oopa3zen npoBepo4YHOIi padOTHI
1 cemecTp
1. CocraBuTh ypaBHEHHE MHOXECTBA BCEX TOUEK MIOCKOCTH, PABHOYIAIEHHBIX OT Touek A(1; 2)
u B(0; -1). Yto mpencrasisieT co00ii 3T0 MHOKECTBO ?
2. HaiiTi BEKTOpHBIM criocoboMm rwronia s Tpeyroibinka ABC n 006ém mupamuast OABC (0 —
Havayo koopaunar), eciu A(1; 2; 3), B(-2, 1, 0), C(-1; 3; 1).
3. Haiitu yrom mexay npsMeiMu 3X— 2y +5=0 u X + 5y — 1 = 0 Ha IOCKOCTH.

4. CocrtaButh Gopmyisl mepexoaa ot adGUHHON CUCTEMBI KOOPAWHAT A, AB, AC x adduHHOMI

cucteme koopaunar C, CA, CB, ecnu ABC — npou3BOJIbHBIN TPEYTrOIbHUK.

2 cemecTp

1. ITpuBecTu ypaBHEHHUE IMHUU K KAHOHMYECKOMY BHly. ONpenenuTh BUI TMHHH.
A% +y* +8x—2y—11=0.
2. OnpeaenuTh BU MOBEPXHOCTH BTOPOTO TOPSIIKA

2xC + 2y + 22° + 2xy - 2yz + 2x2 - 1 = 0.
3. CoctaButh hopmyny adpduHHOTO TPpeoOpazoBanHusl, epeBoAAIIero TOukn A u B B Touku A; u B
COOTBETCTBEHHO, €CJIM U3BECTHO, UTO To4Ka C SBISICTCS MHBAPUAHTHOM OTHOCHUTENBHO 3TOTO
npeoOpazoBaHMs.

A(1; 1), B(2; -1), A1(7; 2), Bi(1; 1), C(O; %).

ix =2x+1
4. OxapakTepHu30BaTh IPe0Opa3OBaHUE |

Ty'=2y-1
Kpurtepuu oueHuBaHus NpoBePOYHOIi padoThI
1. Hopwmsl ouieHuBanus paboThl
Ne n/m CTpyKTypHas 4acTh KOHTPOJIBHOM PabOThI KosimuectBo 6ayuios (*)
1 IIpaBUIBHO peanM30BaH KaXAbld METOJ PEIICHUS 1 6ann
2 AHanu3 pe3ynbpTaToB 2 bauia




(*) Bosmoskna rpananus B 0,25 Oana.
2. lllxana onienuBaHus pabOTHI:

n/m OrneHka KomaunuectBo 6amioB
1 | Ortanuno 4,75-5
2 | Xopomio 3,75-4,5
3 | Y0BJIE€TBOPUTEIHHO 3-3,5
4 | HeymnoBieTBOPUTEIHHO MeHee 3

O0pa3ubl NPaAKTHYECKUX 3a1aHU I

1 cemecTp
IMpakTHyeckoe 3anaTHE 1-2. Bexmopvi Ha NIOCKOCIU U 8 NPOCMPAHCMEE
TeopeTnueckrue BOOPOCHI

1. UYro Ha3bIBaeTCS BEKTOPOM Ha IUIOCKOCTH (B POCTpaHCTBE)?

2. Kakue 1Ba BeKTOpa Ha3bIBAIOTCS] paBHBIMU ?

3. B 4em coCTOMT TeoMeTpUdecKHil CMBICT JTUHEWHOW 3aBHCHMOCTH W JMHEWHOW HE3aBHCHUMOCTH
BEKTOPOB?

4. UYro Ha3bIBaeTCA yriioM MeX/1y BekTopamu? Kakue BeKTOpbl Ha3bIBAIOTCSl OPTOrOHAILHBIMU ?

3aoanue

1. Mauw tpu Tourkn A(-3;4), B(2;1), C(3; - 2).

a) Haiinure xoopmunatel Bextopos AB, BC, AC u ux moxymu.

6) Haiinure xoopaunarsl Touku K | nexameit na orpeske AB u nensmeit ero B otHomennu 1: 3,
cumTast oT Touku A.

B) Haitmure nmmny menmansr AM tpeyronsanka ABC.

r) Berunciure xocunyc yrna BAC.

1) Berancnure nnomans tpeyronsauka ABC u nnmuny ero Beicorst AH .

e) Haitnure nmany 6uccexrpucsi AN tpeyronsuuxka ABC .

k) Jlokaxute, uro ecim D(-1,-2), To gmaromamum uersipexyromsamka ABCD

MEPIEHUKYJIPHBI.

2. TIpu kakoM 3HaueHnH mapamerpa M Bextopsl A(M; = 3; 2) u b(L; 2; - M) oproronansus?

IIpakTuyeckoe 3ausatue 3-4. Cxanaproe, 6eKMOpHOe U CMEUAHHOE NPOU3BEOEHUSl BEKMOPO8
TeopeTnyeckre BOIPOCHI
1. [aiite onpenenenre CKaIsipHOMY IIPOU3BEICHHUIO IBYX BEKTOPOB. HazoBuTE €ro cBoiCTBA.
2. Uto Ha3pIBaeTCs BEKTOPHBIM IMPOU3BEACHHEM JABYX BeKTOpoB? Kakumu CBOWCTBaMU OHO
o0Omamaer?
3. JlaiiTe ompeaencHHE CMEIIAHHOTO IPOU3BEACHHUS TpeX BEKTOpOB. KakuMmMu CBOMCTBaMH OHO
oOnagaer?

3aoanue
1. Jamws Bepmmubsl Tpeyrodphoit mmpamuasl  A(3;-1,5), B(4;2;-5), C(-4;0;3) u

DL 0; - 2).

a) Haiinure xoopmunats! Bektopos AB, AC, AD, BC u ux moxymu.
6) Berauciure nnomans tpeyronsauka ABC.
B) Borunciure kocunyc yrna BAC.
r) Haitqure o6nem mapamuasr ABCD .
1) Haiimure 1yinHy BBICOTHI AH MUPaAMUBI ABCD.
2. Jlansi Bepumnsl Tpeyronsauka A(L - 2), B(3;-1), C(-15).
a) Haiinure cropoust AB, AC u BC .




6) Haitmure nnuny meauansl AM tpeyronsauxka ABC .
B) Boruncimre kocunyc yrna BAM .
r) Borunciure miomans tpeyronbiuka ABC u anuny ero seicorsr AH .
23 Jlansr Bepmmnsl Tpeyronsroi mupamuast S(0; 0;0), A(2; -1; 3), B(-2;2;0), C(-4;2;1).
a) Haitmure umnnsl pedep SA, SB u SC.
0) Beruncnute nomans rpann SAB.
B) Haiigure 06wem nupamuasr SABC .
r) Haiigure iy Beicotsl SH mupamuasr SABC.

IIpakTyeckoe 3auaTHe 5-6. Ypasnenus npsimoil na niockocmu. Paccmosinue om mouku 0o npsamoi

Teopetnyeckne BOIPOCHI
1. Kakue BUABI ypaBHEeHHI IPSIMO# Ha MIIOCKOCTH BbI 3HaeTe?
2. Kak mo oOuiM ypaBHEHUSIM TPSMBIX OTIPEACIHTD, MEPICHINKYISAPHBI I oHU? [lapanensHsl am
onu? Kaxkoii yroa Mexxay HUMu?

3aoanue
. x-1_y+3
1. TlocTpoiite npsmble, 3ananuble ypaBHenusamu: Y =2X - 3; x -3y +5=0; T = 1 ;
2x+2)-3(y-1)=0; T
y ’ ':‘y =-1-2t.

2. Hanumure ypaBHEHHUS TIPSMOIA:
a) mpoxosuieit uepes Toukn A(-1;3) u B(2;1);
6) npoxonasmeii uepes Touky C(0; - 2) nmapannensho npsamoit X +y -2=0;
B) npoxoaseii yepes Touxky D(L; - 1) nepnenmuxynsapuo npsmoit Y = 2X.
3. Haiiaure yron, o6pasosanusiii npsamoit 2X — 3y -1=0
a) C MOJIOKUTEIbHBIM HATIPaBJIEHUEM OCH aOCILIHCC;
6) c mpsimoit X + 2y -3=0.

IIpakTH4eckoe 3ansitue 7-8. Paccmosanue om mouku 00 npamou
Teopernyeckne BOIPOCH
1. Mo xaxoii popMyse MOKHO HalTH pAaCCTOSTHUE OT JAHHOW TOYKHU JI0 3alaHHON OOIIMM ypaBHEHHEM
npSAMOit?

3aoanue
1. Cpemn mpameix 3X -2y +17=0, 6x-4y-9=0, 6x+4y-5=0, 2x+3y-16=0
yKaXuTe TepHeHJUKyIspHble M MHapamienbHble. Haifiute paccTosHme Mekay mHapaiiebHbIMH
IPAMBIMH.
2. Haiinure Touky nepecedenus npambix 2X —3Y -8 =0u x+2y+3=0.

3. laus! koopaunaThl Bepmut Tpeyronsauka ABC: A(-3;4), B(2;1), C(3; - 2).

a) Hanmmmre ypasuenus croponst BC |, Beicorst AH 1 mennaner AM .
6) Haiimure koopaunarsl ociosanus H Beicorsr AH 1 ee mmuny.

IIpakTuueckoe 3anstue 9-10. Vpasuenus nrockocmu u npsmou 6 npocmpancmee
Teopernyeckne BOIPOCHI
1. Kakue BUIBI ypaBHEHHH TUIOCKOCTH Brl 3HaeTe?
2. Kak mo o0mmum ypaBHEHHSM TUIOCKOCTEH OIpeNeNnTh, NepeHAuKYAsIpHbI 11 oHu? [lapannensHel
mu onn? Kakoit yron mexy HUMu?

3aoanue



1. Hanuimure ypaBHEHHMS IUIOCKOCTH!

a) mo tpem toukam A(-1;3; - 2), B(2;1,1) u C(-3;1,0);

6) o touxe F(L; - 3; 0) u Bexropy Hopmamu N(-1; 0;1)

B) npoxoseit uepes toukn M (0; - 1;1) u N (3; 2; - 1) u mapawiensroit ocu OZ;

r) npoxosnieii yepes Touky K (l; 1 - 3) Y MapaJiyieJIbHON MIIOCKOCTH Oyz.
2. Cpemu mmockocreit 3X-2y+z+17=0, x+2y+z-9=0, 6x-4y+2z-5=0,
X+3y-2Z-6=0 ykaxure mepneHAuKyIspHbE W MapauleibHble. HallauTe paccTosHue MEXIy
HapasuIebHBIME IUIOCKOCTAMH. Haliiure yros Mexy mepecekaromuMucs mIOCKOCTIMH.

IIpakTuyeckoe 3ausatue 11-14. Paccmosanue om mouxu 0o niockocmu. Y201 mexcoy npamvimu
Teopernyeckrie BONPOCHI
1. Kak MOXHO HaliTH pacCTOSIHME OT JaHHOM TOYKM JO 3aJaHHOW OOLIMM ypaBHEHUEM
TUIOCKOCTH?
2. Kakwue BubI ypaBHEHHIA IPSIMOH B TpocTpaHCcTBe Bol 3HaeTe?
3. Kak mo kaHOHMYECKUM ypaBHEHHSM MPSMBIX B IIPOCTPAHCTBE ONPEACTUTD YrOJl MEXIY HUMU?
3aoanue

1. Hanmcars ypaBHeHue IiockocTH, npoxossmeii uepes touky P (L1, - 2) u nepnenmuxynspryro
miockoctsim 3X - Y -Z2+10=0u x+3y+2z=0.

2. Hanumivre KaHOHMYECKOE M TAPAMETPHYECKOE YPABHEHHUS IPAMOIA:
a) mpoxosuieit uepes Toukn A(-10;2) u B(2;-11);

X
6) npoxonsmeii uepes Touxy K (1, -1 2) mapannensno npsamoit — = 2—— = —;

B) mpoxonsmiei yepes touky D(2;1; 2) nepnenmukynspuo miockoctn 3X — Y +22 +1=0.
x-1_ y z+4 ix+y-2z=0,

“2 27 3 " ix-3y+z+2=0

X-2_y+1 z+3

2 1

3. HaifmuTe yrom Mexmay mpsiMbIMA

4. HaiiguTe TOUKy nepecedeHus npsimoi c mockocThio 2X + Yy -2 +3=0.

IpakTuyeckoe 3ausaTue 15-16. Kpusvie émopozo nopsioka na niockocmu
TeopeTnyeckue BOOPOCHI

1. UYro HazwiBaercs suncom? Kakoil Bua nMeeT ero kaHOHMYecKoe ypaBHeHue? HazoBure cBoiicTBa
AIUIUIICA.

2. Jlaite ompenenenue rumnepOonbl. Kakoil Bua nMeeT ee KaHOHHMYeCKoe ypaBHeHue? HaszoBute
CBOICTBa rUNIEPOOIIBI.

3. Jlaiitre ompenenenue mnapabosbel. Kakoit Bua mMeer ee KaHOHHMUYeCKoe ypaBHeHume? Hazomute
CBOMCTBA MapadoJIbI.

3aoanue
1. Hanummre kaHOHMYeCKoe ypaBHeHMe dimmrica, npoxoasmero uepes Touky A(L25;1) u

umeromero skcuenrpucuteT, papubiii 0,6 . Halimure cymmy paccrosumii ot Touku A 10 ¢okycos

anunca. [loctpoiite amurc, ero pokycsl U AUPEKTPUCHI.
2. CocraBUTh KaHOHUYECKOE YpPaBHCHHUC FI/IHep6OJ'ILI, €Clin €€ ACHMIITOThI 3aJaHbl YPaBHCHUSIMMU

y =+0,6X u runep6ona mpoxomut uepes touky M (10; - 3\/§) Haiigute (Qokychl rumnep6oIb,
JIMPEKTPUCHI U SKCLEHTPUCHTET.



3. IlocTpoiite nmapabomy y2 = 6X. Haiinure (okyc u mupexTpucy napabosbl. YOeuTeCh, YTO TOYKa
N (2; 2\/§) NPUHAIISKUT MapaloJie U paBHOYIaleHa OT (POKyca U JUPEKTPUCHI.
4. IloctpoiiTe KpUBBIE

a) x> +4y% - 6x+8y=3;

6) 16x? - 9y? - 64x + 54y -161=0;

B) Y2 -8y = 4x.

Kpurepuu onieHuBaHMs BbINOJIHEHUS NMPAKTHYECKUX 3aJaHUI
1. Hopwmsbl olileHuBaHuUs Kax 101 J1abopaTOpHON pabOTHI:

Neri/it CTpyKTypHasi 4acTh pabOThI KosmuectBo 6ayuioB (*)
1 OTBeT Ha TEOPETUYECKHE BOIPOCHl IO 1 6ann
TeMe J1abopaTopHON PabOTHI
2 JlemMoHcTpanys BBIIOJIHEHHUSI KOHKPETHOIO 2 Gama
3aaHu, MIPEUIOKEHHOTO TSt
CaMOCTOSTEIIEHOTO peuieHus K
n1abopaTopHoii paboTte

(*) ¢ Bo3MOkHOCTBIO Ipaganuu 1o 0,25 6amna.
2. llkanma onenuBanus. OICHKA «3a4T€HO» 3a JTaOOPATOPHYIO PabOTy BBICTABISETCS, €CIIH
HaOpaHo He MeHee 2 0aJUIoB, B IPOTUBHOM CIIyYac 3a pabOTy BBICTABISETCS KHE 3a4TECHO.

6.2. OueHo4YHbIe CPeCTBA U KPUTEPHUHU OLleHUBAHMS /ISl IPOMEKYTOUYHOI aTTecTanuu

1 cemecTp

Bonpocs 17151 MOATOTOBKH K IK3aMeHY
. Jlenenue oTpeska B 3aJaHHOM OTHOIICHUH.
. PazimuHble BUABI YpaBHEHHUS JIMHUU HA IIOCKOCTH M IIOBEPXHOCTH B IIPOCTPAHCTBE.
. CBsI3p MEX/TY TIOJISIPHBIMU | IIPSIMOYTOJTBHBIMU JIEKAPTOBBIMU KOOPAMHATAMH Ha TIOCKOCTH.
. AnreOpandeckue CBOWCTBA MMapajuIeIbHOTO MepeHoca.
. CBoiicTBa onepanuy CI0XKEeHHsT BEKTOPOB.
. CBoliCcTBa CKAISIPHOTO YMHOKEHUSI BEKTOPOB.
. Kpurepuii KOMILUIaHApHOCTH BEKTOPOB.
. CBolicTBa BEKTOPHOTO TPOM3BEICHHS BEKTOPOB.
. CBolicTBa CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.
. CBolicTBa OpUEHTAINH MTaphl HEKOJLTMHEAPHBIX BEKTOPOB Ha MIOCKOCTU U TPOUKHU
HEKOMIIJIAaHAPHBIX BEKTOPOB B MPOCTPAHCTBE.
10. [IpsiMoyroJibHAsS IeKapTOBa CHCTEMa KOOPAMHAT KaK YacTHBIN ciydait apdunHOM.
11. IIpeoOpa3oBaHue MPSAMOYTOJIBHBIX JEKAPTOBBIX CHCTEM KOOPIUHAT.
12T ecoMeTpryecKkoe HCTOIKOBaHKE ypaBHeHus aX + by + ¢ = 0.
13. Yros Mexay NpsSMbIMU Ha IJIOCKOCTH.
14. I'eomeTpruecKOe UCTOJIKOBAaHKE ypaBHeHHs ax + by + ¢z + d = 0.
15. B3aumHoO€ pacroyioxkeHue AByX MI0CKOCTEH.
16. Yron Mex Ity AByMs PSIMBIMH B IIPOCTPAHCTBE.

OO NNOOTEWN

Oo0pa3en 3K3aMeHALMOHHOT0 O1JIeTa

1. Onpenenenue 1 CBOWCTBA CMEIIAHHOTO NMPOU3BEACHUS BEKTOPOB.

2. l'eomeTpuuecKkoe HCTOKOBaHKUE ypaBHeHus aX + by + cz +d = 0.

3. CocTaBHTh ypaBHEHUE MPSIMOH, poxosiiei yepe3 Touky A (1; 2) u
a) MmapasuIe/IbHOMH,
0) mepreHIuKYIIPHOI

npsimoit 3X—y +7=0.



4. CocTaBUTh YpaBHEHHUE IUIOCKOCTH, IPOXoasmieil uepe3 Touky A (1; 2; 3) u neprneHIuKyIsapHoOit

psIMON x-1. y+2:z—3.
3 2

KpuTtepuu onieHuBaHus 0TBETA HA IK3aMeHe
1. Hopwmsbl olleHMBaHUs OTBETA

Nori/mm CTpyKTypHas 4yacTh OmiIeTa KonuyectBo 6amios
1 Teopernueckuii Bompoc 2 Gamta
2 Maremaruueckass MOJIENb 1 Gaiut
3 Peanuzamus pemeHus 3agauu 2 Gamta

(*) Bosmoskna rpaganus B 0,25 6aa.
2. llIkana orieHuBaHMs paOOTHI:

/1 Ornenka KonuyectBo 6amios
1 | Orinuuso 4,75-5
2 | Xoporio 3,75-4,5
3 | YnoBnerBopurensHO 3-3,5
4 | HeynoBneTBOPUTEIHHO MeHee 3
2 ceMmecTp

Bonpocs! 17151 NOATOTOBKH K IK3aMeHY
1. Onpenenenusi, KAHOHMYECKUE YPABHEHUS U CBOMCTBA AJIIUIICA, TUIIEPOOJIBI M ApadoJIbI.
2. DKCLUEHTPUCHUTET 3JUTUIICA U TUIIEPOOJIbI.
3. YHudumupoBaHHoe ypaBHEHHUE AIUIUICA, THIIEPOOIIBI U MapadoIbl.
4. VYpaBHeHMe U JMHUSA BTOporo mopsaka. llpuBeaeHue ypaBHEHUS BTOpPOro HOpsAKA
KaHOHUYECKOMY BUJY.
5. Knaccudukanust TMHUA BTOPOTO MOPSIKA.
6. [lununapuyeckre 1 KOHUYECKHE MOBepXHOCTHU. [I0BEpXHOCTH BpallleHHUs.
7. IloBepxHOCTH BTOpOTO MOpsiaKa. [lepeceueHne moBepXHOCTH BTOPOTO TOPSIIKA C IIIOCKOCTHIO.
8.Knaccugukarys moBepXHOCTEH BTOPOTO TOPSIIKA.
9. [IpssmonuHeiiHBIe 00pa3yIOIIKe TOBEPXHOCTEH BTOPOTO MOPSIKA.
10. INousaTHe npeodbpazoBaHus IUIOCKOCTH. VIHBapuaHTHBIE TOUKU TIPpeoOpa3oBaHusl.
11. I'pynna npeoOpa3oBaHUii MJIOCKOCTH.
12. Addunnbie npeodbpazoBanus mwiockoct. Pox apdunnoro nmpeodbpazoBanusi.
13. IlepcnexTuBHO-aGuHHBIE TPEOOPA30BAHUS IIOCKOCTH.
14. JIBu>xeHus MIOCKOCTH.
15. IIpeoOpa3oBanus mog0OMs U TOMOTETUH TIIOCKOCTH.
16. IIpeoOpa3oBaHus MPOCTPAHCTBA.
17. ApdunHBIE U EBKINIOBBI N-MEPHBIE TPOCTPAHCTBA. K- MEpPHBIE TNIOCKOCTH. [ MIepIiockocTy.
18. Kanpatuunsie (pOpMbI U KBATPHKH.

Oo0pa3en 3K3aMeHAIMOHHOT0 OMJIeTa

1. Knaccuduxanus JMHUN BTOPOTO MOPSIIKA.

2. I'pynna mpeoOpa3oBaHMiA TITIOCKOCTH.

3. HpI/IBeCTI/I YPaBHCHUEC IMHUU K KAHOHHUYCCKOMY BHY. OHpC}I@J’II/ITB BU A JIMHUN
4% +y*-8x +2y-15=0,

Ix’ =3x-1
4. . Oxapakrepu3oBaTh IpeodpaszoBanue j :
Ty =3y +1
Kputepuu oneHnBanus 0TBeTa Ha IK3aMeHe
1. Hopwsl ouileHuBaHus OTBETA

Neri/mn CrpykTypHas yacTh Omiera KonnuectBo 6amioB
1 | Teopernueckuii BOpoc 2 Gaa
2 Maremaruyeckasi MOJIENb 1 Gann
3 Peanuszanus penienus 3agauu 2 baia

K



(*) Bosmoskna rpananus B 0,25 Oana.

™=

2. IlIxama oneHMBaHUS paOOTHI:

n/m OrneHka KomanuectBo 6amioB
1 | Ortanuno 4,75-5
2 | Xopomio 3,75-4,5
3 | Y0BJIE€TBOPUTEIHHO 3-3,5
4 | HeymnoBieTBOPUTEIHHO MeHee 3

7. IlepeyeHb OCHOBHOI M 1OMOJTHUTEIbHON YUeOHOM JTUTEPATYPBI

7.1. OcHoBHAasl JUTEpaTypa
[Tono B. JI. AnanuTuueckas reomeTpusi: Yy4e€OHMK M TNPAKTUKYM JUISI aKaJeMHUYECKOTO
OakanaBpuara / B. JI. TTonos, I'. B. Cyxoukuii. — 2-¢ u3n., nepepab. u jgom. — M.: M3narenbcTBo
[Opaiit, 2022. — 232 c. — (Cepus : bakanasp. Akanemudeckuit kypc). — ISBN 978-5-534-03003-7.
— Pexxum moctymna: www.biblio-online.ru/book/SDE8BF32-7795-4199-9C4A-7DA0853CCAF2.
[TpuBanos U. U. Ananurudeckas reomerpus: yueOHuk st By3os / U. W. Ipusanos. — 40-¢ u3n.,
crep. — M.: UznarensctBo Opaiit, 2022. — 233 c. — (Cepus : bakanaBp u crnenuanuct). — ISBN
978-5-534-01262-0. — Pexum poctyma: Www.biblio-online.ru/book/10F7DA5C-D6D9-4E7D-
9650-5527BEOD2D9F.
Pe3znnuenko C. B. AHanuTudeckas reoMeTpus B IpUMepax U 3a1adax B 2 4. Yacth 1. yueOHUK U
HPaKTUKYM [UIs akagemudeckoro Oakanaspuara / C. B. Pe3nuuenko. — 2-e u3[., ucnp. u aom. — M.:
UsznarensctBo KOpaiir, 2022. — 302 c. — (Cepus : bakanaBp. Akagemudeckuii kypc). — ISBN 978-
5-534-02936-9. — Pexum mocryma: Www.biblio-online.ru/book/538035CC-4A44-40BE-AA2C-
4F4B1B04DDDy.
Pesnnuenko C. B. Anaitrdeckas reoMeTpusi B MpuMepax U 3anadax B 2 4. Yactp 2: yueOHUK U
NPaKTUKYM JUTs akajgeMudeckoro Oakanaspuara / C. B. Pe3snndenko. — 2-¢ u3 1., UCHp. u J01. — M.:
N3narensctBo FOpaiit, 2022. — 288 c. — (Cepust: bakanasp. Akanemudeckuii kype). — ISBN 978-5-
534-02938-3. — Pexum pgoctyma: Www.biblio-online.ru/book/A6C6EDBD-F0A0-4939-8A99-
24745744BEG6D.

7.2. lonoTHUTE/ILHAS JIATEPATYpPA
AprynoB b.U., bBank M.b. Dnemenrapnas reomerpus // M. I[Ipocsemienue. 2001.
[Toropenos A.B. I'eometpus // M.: Hayka. 1983.
Mogenos I1.C., [Tapxomenko A.C. // CoopHuk 3aaa4 mo aHanutudeckoit reomerpuu // M.: Hayka.
1975.
Wnbun B.A., Tlo3usk D.I'. Ananutuueckas reometpus // M.. ®uszmatiut. 2004.

7.3. IlepeuyeHb pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «HTepHET»

1. DnexkrponHas 6ubnmmoTeka https://www.biblio-online.ru
2. DnekTpoHHO-O0MOIMoTeuHas cucrema http://znanium.com

3. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;
4. O6mepoccuiickuit Mmatemarndeckuii noprat MATH-NET URL: www.mathnet.ru:

5. HanmonanbHBIN OTKPBITHIA yHUBEpcuTeT (intuit.ru);
6. HanmonaneHas riatgopma OTKpeITOro oopasosanus (opened.ru).

8. MaTepuaibHO-TeXHUYeCKOE ofecneueHne
YyeGHasi ayiuTopusi Jisi POBeAeHHUs] 3aHATHI JEKIHOHHOIO W CEMHHAPCKOr0 THIA,

rPYNNOBBIX M HMHAMBUAYAJIBHBIX KOHCYJIbTAIMI, TEKYIIero KOHTPOJSI M MPOMEKYTOYHOMH
aTTecTaluy, OCHAIICHHAS CICAYIOIUM 000pYyIOBaHUEM: CTaHAapTHas yueOHas MeOeinb (28 yueOHbIX

MOCA/I0YHBIX MECT), CTOJ M CTYJI JJIs mpernoaaBarens — no 1 mr., kadeapa s gekropa — 1 mr., gocka
HACTEHHAasl TpexXdJieMeHTHast — 1 1IT., HamoJbHbI MOOMIBHBIA NpoekunoHHbIM 3kpaH DA-LITE - 1
mT., MyiapTEMeauanpoekrop BenQ — 1 mr., HOyrOyk Lenovo — lmr., komonku Genius — 1 .,
NepCOHAIbHBIE KOMIIBIOTEPHI, 00bEMHEHHBIE B CETh C BbIX0/10M B HTepHeT, — 16 mT.


http://www.biblio-online.ru/book/5DE8BF32-7795-4199-9C4A-7DA0853CCAF2.
http://www.biblio-online.ru/book/10F7DA5C-D6D9-4E7D-
http://www.biblio-online.ru/book/538035CC-4A44-40BE-AA2C-
http://www.biblio-online.ru/book/A6C6EDBD-F0A0-4939-8A99-
https://www.biblio-online.ru/
http://znanium.com/
http://www.intuit.ru/department/mathematics/;
http://www.mathnet.ru/

IHomemenue AJisi CaMOCTOSATENbHON PadOThl — KOMIIBIOTEPHBIA KJacC € JIOCTYIIOM K CETH
«HUuTeprer» u DQUOC Cmonl'V.

9. IporpamMmmMHoe obecrieueHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), muren3us
66975477 ot 03.06.2016 (6eccpouno).
PTC Mathcad 15.0 (JIunensus 449732)
OO6yuaromumest  obecrieueH  goctyn kK  OBC  «fOpaiit», moctym B 3JICKTPOHHYIO
nH()OPMaITMOHHO-00Pa30BATEIBHYIO CPETy YHUBEPCUTETA.



