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1. MecTo mucuuniaunbl B crpykrype OIT

JlucuuiuiiHa «AHAJIMTHYECKAs: TEOMETPHUS» BXOJUT B 00s3aTENIbHYIO YacTh Y4eOHOTO IIaHa 1o
nporpamme OakanaBpuara 1o HamparieHuio nmoarotoBku 44.03.05 Ilemarormueckoe obpazoBanue (c
IBYMS IPO(QMISIMU TIOATOTOBKH).

TpeboBanuss K BXOIHBIM 3HAHUSAM, YMEHHMSIM M KOMIICTCHLUSAM CTyAEHTa (HOPMHUPYIOTCS Ha
OCHOBE IPOrpaMMBbI CpeIHETro (TI0JIHOT0) 001Iero oopa3oBaHus 0 MaTEMATHKE.

JucuuminHa «AHaIUTUYECKas TEOMETPUS» SIBISIETCS MPEALIECTBYIOIIEH MPAKTUYECKH ISl BCEX
MaTeMaTUYeCKUX AUCUUIUINH. [IproOpeTeHHble B pe3yabTaTe U3y4yeHHUs AUCLUILIIMHBI 3HAHUS, YMEHUS
Y HaBBIKH HCIIOJB3YIOTCS MPAKTUYECKH BO BCEX 0€3 MCKIIOYECHUS MATEeMaTHYECKUX IUCIUILTMHAX,
MOJYJISIX M TpaKTHKaX, Hampumep, Takux Kak «luddepeHnmanpHas reoMeTpusi U TOMOJOTH,
«OCHOBaHUs TEOMETPUNY, « ITIEMEHTapHasi MaTEMaTHKa U Jp.

OTmeTHM, YTO I€OMETPUYECKUE METOJbl HCCIIEIOBAHUS HAXOJAT IIMpoOYaillee MPUMEHEHHE
MIPaKTUYECKH BO BCEX €CTECTBEHHBIX HAyKax, a TakXke B pa3IUYHbIX OO0NacTAX TEXHUKH, B
SKOHOMMUYECKUX HCCIENOBaHUSAX U Jp. BoT mouemy Kypc aHaJIUTUYECKOM TI'€OMETPUM 3aHUMaeT
BA)KHOE€ MECTO B IIPEIMETHON MOATOTOBKE 10 OCHOBHOM 00pa3oBaTeNbHOM IporpaMMe HampaBiIeHHS
noarotoBku 44.03.05 Ilexarornyeckoe oopazoBanue (¢ AByMs NPOPHIIMHU IOJTOTOBKH).

2. [lnanupyembie pe3yJbTaThbl 00y4eHHUsI 10 U CUHUILIIMHE

Komnerenuus NHauKkaTopbl 10CTHKEHUS
OIIK-8. CnocobGeH| 3HaTh: 00BEKT, MpEAMET, OCHOBHbIC KATETOPHH, IPHUHIIMIIBI,
OCYyHICCTBJIATh 3aKOHOMEPHOCTH, CTPYKTYypy IE€JarorM4ecKkod HayKW; CYIIHOCTb,
NeAarorunicCcKyro CTPYKTYpY, AWHAMHKY IIEJOCTHOTO TIEJAaroru4eckoro  IIpoIlecca;

ACATCIIBHOCTE Ha OCHOBE| cOCTOSIHME M TEHJEHIUU Pa3BUTHUS OTCYECTBEHHBIX U MEXKIAYHAPOIHBIX
cneummeme HAy4YHBIX| rearorm4eckuXx M ICHXOJOTMYECKHX MCCICIOBAaHMI; METOI0JIOTHIO
SHaHUH [1€1arOTUYECKOTO HCCIIEIOBAHNS, 0COOEHHOCTH, JIOTHKY,
3aKOHOMEPHOCTH, (OPMBI, METOJIBI M CPEACTBa Mpollecca OOydeHUs
BOCITUTaHMSI; OCHOBBI TICUXOJIOTUH JIMYHOCTH, OCHOBHBIE TEOPETHUECKUE
MOAXOAbl K TMOHMUMAaHHUIO (eHOMEeHa JIMYHOCTH; TIO03HABaTEJbHbIE
MIPOLIECCHI, UX CBOMCTBA, 3aKOHOMEPHOCTH M POJIb B UHTEJUIEKTYAJIbHON U
TBOPUYECKON JESITETbHOCTH; OOIETEOPETUYECKHE OCHOBBI METOJMKH
npenojaBaHus npeameTa B o0beMe, HeoOX0MMOM JIJIsl OCYIIECTBICHUS
NEearorTHYecko JAeATeIbHOCTH; CTPOCHHE U (PYHKUHMU OpraHus3Ma,
OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHUSA YeJI0BEKa, obmue
3aKOHOMEPHOCTH U BO3PAaCTHbIE OCOOEHHOCTH (YHKIIMOHUPOBAHUS
OCHOBHBIX CHUCTEM OpraHHU3Ma YYalluXcs; THTHEHUYECKUE TpeOOBaHUS K
opraHu3anuy  oOpa3oBaTENBLHOTO IMpollecca U THUTMEHYy Y4eOHOro
polecca; MHCTPYMEHTAIbHBIE CPeACTBa MHPOPMAIIMOHHBIX TEXHOJIOTHH.
YMeTh: IPUMEHSITh TEOPETUUECKHUE 3HAHUS B PELICHUU MeJaroruuecKux
3a/1a4; MJIaHUPOBATh, MPOCKTUPOBATh U OCYILECTBISATH MeNarOru4eCKHii
OpoIEecC B  Pa3lUMYHBIX THUMAX O0Opa30BaTENbHBIX  YUPEKICHUI;
OTPENENATh CTPYKTYPY M METOJOJOTHIO MPOBEICHUS TeIaroru4eckoro
UCCIIEJIOBAHMS;  aJIeKBaTHO  LEJsAM  BBICTpauBaTh  y4eOHBI |
BOCIIUTATEIbHBIN MPOIIecC, BBIOMPAas COOTBETCTBYIOMINE (DOPMBI, METOIbI
U CpEICTBAa €ro OCYIIECTBJICHHs; HCIOIb30BaTh B TEIaroru4yeckoiu
NESITeNbHOCTH M MEXKIUYHOCTHOM  B3aUMOJICHCTBUU  COBPEMEHHBIE
JNOCTIIKEHHS]  TICUXOJIOTMYECKON  HAyKHh; yUYWUTHIBaTh  BO3PACTHBIE
(duznonornueckre 0COOEHHOCTH yJalluXCs B IEIarornyeckoM MpoIiecce;
UCTIONIb30BaTh  MH(GOPMAIMOHHBIE  TEXHOJOTHH  JUIsl  PEIICHUS
npodeccroHAbHBIX 3a/ad.

Bnagers: kaTeropuanbHBIM - alllapaToM  MEAaroTHYeCKOW  HAyKH;
HaBBIKaMU PEIICHUS MEeJarorMu4ecKux 3ajad; crnocodaMu MmiIaHuPOBAHUS
OCYILIECTBIIEHUSI 00pa30BaTEIBHOTO MpOIEcca; CIoco0amMu MPOBEICHUS
MeJaroruuecKoro dKCIepuMeHTa; GopMaMu U METOJAMH OCYIIECTBICHUS




y4eOHOIl W  BOCHHUTATENBbHOW pabOThl; MNpUEMaMHU H  METOJaMHU
IICUXOIMATHOCTUKH JUYHOCTH, U3Yy4CHUS ocobeHHocTeN
npodeccuoHamTbHON JIeATEIIbHOCTH; HaBBIKAMU OpraHu3anuu

MEIaTOTHYECKOW  JISITETbHOCTH C TO3UIMA COXPaHEHHsS 3I0POBBS;
MeTOJaMH MPO(UIAKTUKH HAapyHIeHHH (U3MYECKOTO pa3BUTHS U
MOBBIIICHUS AJANTAlHOHHBIX PE3EPBOB OPraHU3Ma; METOJAMHU OKa3aHUS
nepBon JOBpadeOHOM MIOMOIIIH; METOIaMHU PUMEHEHUS
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX B 00pa30BaTEIbHOM ITpOIIecce.

MK-5. Cnocoben
HCIIOJIb30BAThH Hay4yHbIE
3HaHUS B I[PEIMETHOMN

oOmact (MaremaTruka) B
nporecce  (HOpMUPOBAHUS
MPEIMETHON KOMIIETEHIUN
oOyuarouuxcs B paMKax
peanmzanun OCHOBHOM
00111€00pa30BaTENHHOM
MIPOTPaMMBI

3HaTbh: COBPEMEHHOE COCTOSIHUE U MEPCHEKTUBbI PAa3BUTHUS MATEMaTUKU
KaKk y4eOHOM [MCUUMIUIMHBI, HaIpaBJICHUS Pa3BUTUS  LIKOJIHHOIO
MaTeMaTHYeCKOTO 00pa30BaHUs, TEOPETHUYECKHE OCHOBBI OOyYECHUS
MaTeMaTHKe, IPUHIMIIBI [IOCTPOEHUSI METOAUYECKON CUCTEMbI 00y4eHUs
MaTeMaTHKe, OCHOBHBIE JIMHHUU ULIKOJIBHOTO Kypca MaTeMaTHKH, HX
CTPYKTYPY, COAEpKAHUE U POJib, ITaNbl ((OPMUPOBAHUS MaTEMAaTHYECKUX
MOHATHM, METOJWYECKHE TMOAXOAbl K H3YYEHHIO OCHOBHBIX TEM
LIKOJIBHOTO Kypca MaTeMaTHKH;

Ymern: aHAIM3UPOBaTh M HUHTEPIPETHPOBATb  COJEp)KaHUE
MaTeMaTHYeCKUX MOHATHI, TeopeMm, 3ajaay, pa3padarbiBaTh (pparMeHTbI
YPOKOB, OpraHM30BbIBaTh 00pa3oBaTelIbHBIA  Tpolecc 00ydeHHUs
MaTeMaTHKe, KOHCTPYUPOBaTh METOJMKY BBEACHMS MOHATHH, W3ydeHUs
TEOpeM, peLIeHHs 3a/1a4;

Bnagerb:  OCHOBHBIMM  IpUEMaMH  OpraHU3alMU  JESTEIbHOCTH
UIKOJIBHUKOB IO H3Y4YEHHMIO MAaTe€MaTUKM, HaBbIKaMH pa3pabOTKu
METOJMKH M3Y4YEHHsS YaCTHBIX BOMNPOCOB OOY4YEHHS MaTeMaTuKe,
HCCIIeIOBATEIbCKUMH METOIaMU B TPO(ECCHOHATILHON esITEIbHOCTH.

IK-7. Cnocoben
MaTeMaTHYeCKH KOPPEKTHO
CTaBUTh

€CTECTBEHHOHAyYHbIE
3aJjauyl M KJIACCHYECKUe
3a/1aun MaTeMaTHKH,
CTpOTO JI0Ka3aTh
YTBEPXKICHUE,
chopMynupoBaTh
pe3yInbTar, YBUJIETh
CIIECTBUSL  MOJYYEHHOTO
pe3ynbprara

3HaTh: 0a30Bble MPUHIMUIIBI TOCTAHOBKU €CTECTBEHHOHAYUHBIX 3a/1a4 U
KJIACCMYECKUX 3aJad MAaTeMaTUKU, ONPEICIICHNUS OCHOBHBIX MOHATHI U
JI0Ka3aTeNIbCTBA TEOPEM IO OCHOBHBIM pa3jiejiaM MaTeMaTHKU;

YMeTh: pemiath OCHOBHBbIE THIIBI MaTEeMaTHMYECKUX 3ajad, J10KazaTb
yTIBepXkAeHUEe, CHOPMYIUPOBATh PE3YIbTaT, YBUACTH €TO CIEICTBUS;
Baagerb: mnepBUYHBIMM HaBbIKAMU MPUMEHEHUS MaTeMaTHYeCKOTO
anmapara K pEIIeHHI0 KOHKPETHBIX 3aJady W3 pa3luyHbIX oOyacTei
MPUKIATHON MaTeMaTHKU U UHPOPMATHUKHU.

3. Conepskanue TUCHUILIAHBI

KOOpI[I/IHaTBI HA IVIOCKOCTH M B IMPOCTPAHCTBE. HpHMOYFOHBHaH ACKapTOBa CHUCTCMaA

KOOpJAHMHAT Ha IINIOCKOCTHU

H B IIPOCTPAHCTBC. KOOpI[I/IHaTBI TOouku. Paccrosnue MCKAY ABYM:

TOYKaMH. IICJICHI/IC OTpC3Ka B 3aaHHOM OTHOIICHHM. ypaBHeHI/Ie JIMHUH, IIOBCPXHOCTH. HOJ’IHPHHC

KOOpAUWHATBI Ha IIJIOCKOCTH.

Iapaniaeabubiii nepenoc. Bexkropswl. [lapamiensHblii nepeHoc U ero cpoucrsa. Ilonsatue
BekTOopa. Moayns Bekropa. CoHanpaBieHHbIE U IPOTUBOHAIIPABJICHHBIE BEKTOPHI. PaBHBIE BEKTOPHI U
ux cpoiictBa. Koopaunatel Bekropa. Omnepanyy CI0KEHHs BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha

JIECTBUTEIIPHOE YHCIO0 H

HX CBOMCTRA. CKaJ'IprHOC MMPOU3BCACHUC BCKTOPOB U C€I0 CBOICTBA.

KommutanapHble 1 HeKOMILIaHapHbIE BEeKTOpbl. KpuTepuil komruianapHOCTH Tpex BeKTOpoB. Teopema
00 OJIHO3HAYHON PA3JIOKUMOCTH MPOU3BOJIBHOTO BEKTOpa MPOCTPAHCTBA MO TPEM HEKOMIIJIAaHAPHBIM
BekTopaMm. OpTbl. BekTopHOE 1 cMelIaHHOe TPOU3BEACHUE BEKTOPOB.

Addunnas cucrema koopauHat. Addunnas (oOmas) cucremMa KOOpJUHAT HA TUIOCKOCTH U B
npoctpaHcTse. [IpaBast u neBas cucTeMbl KOOPAMHAT Ha MJIOCKOCTH U B MpocTpaHcTBe. OpueHTalus
napbl BEKTOPOB Ha INIOCKOCTH U TPOWKH BEKTOPOB B IpocTpaHcTBe. [IpeoOpazoBaHme KOOpAUHAT.




IIpsimas Ha nu1ockocTH. Paznuynble BUABI ypaBHEHUs NPAMON Ha IUIOCKOCTH. ['eomeTpruueckoe
UCTOJIKOBaHUE ypaBHeHHs ax+by+Cc=0. PacrosioxeHue npsMoil OTHOCHTEIBHO CHCTEMbI KOOPJWHAT.
B3anMHOe pacnosiokeHue IByX IpsMBIX. PaccTosHHME OT TOYKM A0 IPSAMOWM. YIOoil MEXAy IBYMs
IPSIMBIMHU (Ha IJIOCKOCTH).

IInockocts B mpocrpaHcTBe. PasnnuHble BHUIBI YpaBHEHMsI IUIOCKOCTH. [ eomerpuueckoe
UCTOJIKOBaHue ypaBHeHusi ax+by+cz+d=0.Paccrositnne oT TOYKM 1O IUIOCKOCTH. Pacmosioxenue
IIJIOCKOCTH OTHOCUTEIBHO CHCTEMBI KOOPAMHAT. B3aMMHOE pacIosoKEeHHE ABYX IIOCKOCTEH. YTO1I
MEXAY IBYMS IUIOCKOCTSIMHU.

IIpsimasi B npocrpancTBe. PaznuyHble BUIBI ypaBHEHUS NPSAMOW B MPOCTpaHCTBE. B3anmMHOe
PacroJIOKEHUE ABYX MPSMBIX; YTOJI MEXY ABYMsI IPSIMbBIMH; YTOJI MEKIY IPSIMON U IJIOCKOCTBIO.

Jlunuu BTOporo mopsiaka. OrnpeneneHusi, KAHOHUYECKHE YPaBHEHHS WU CBOMCTBA JJUIMIICA,
runepOosbl U mapabosibl. DKCHEHTPUCUTET 3JUIUIca u runepOonbl. TlocTpoeHne Toyek siumIica,
runepOosipl U 1mapadosibl ¢ MOMOILBIO HUPKYIS U JIMHEWKH. YHUPHUIMPOBAHHOE YpaBHEHHE IS
AIIUIICA, TUNEpOOosbl U Mapabosbl. YpaBHEHHE W JUHUS BTOpOro nopsjaka. [lpuBenenue ypaBHeHuUs
BTOPOTO NOpPsKa K KaHOHMYecKoMy Buy. Kiaccudukanus muHUM BTOpOro nopsaxa.

IloBepxHocTn BTOpOro mopsaka. llwinHapuyeckue W KOHUYECKHME  IMOBEPXHOCTH.
[ToBepxnoctn Bpamenus. [loBepxHoctn BTOporo mnopsaka. llepecedueHne NOBEPXHOCTH BTOPOTO
nopsiika ¢ IulockocThio. Kiaccudukanuss mnoBepxHocTedl BToporo mnopsaka. I[IpsMosnHelinbie
oOpa3yrolre MoBepXHOCTENH BTOPOro Mopsiaka.

IIpeoOpa3oBanusi 1IOCKOCTH W mpocTpaHcTBa. [loHsATHEe mMpeoOpa3oBaHUs TIOCKOCTH.
WNuBapuanTtHele TOYKM MpeoOpazoBaHus. VHBapuanTHble cBoicTBa. ['pynna mnpeoOpazoBaHuit
mwiockoctu.  AdduHHble npeoOpazoBaHus miaockoctd. Pox  adduHHOrO  mpeoOpazoBaHUS.
[TepcnexktuBHO-adduHHBIE TIpeoOpazoBaHus TIOCKOCTH. JIBwkeHmsi 1uiockoctu. [IpeoOpazoBanust
mo00us U TOMOTETHH TIoCKoCTH. [IpeobpazoBanus mpocTpaHCTBA.

AdduHHbIE U eBKJIHUI0BbI N-MepHbIe NMpocTpaHcTBa. AQPUHHBIE U €BKIMIOBBI N-MEPHBIC
HpocTpaHcTBa. K- MEpHBIE IUTOCKOCTH. [ HITEPIIOCKOCTH.

KBaapatuunbie ¢gopmbl u kBagpuku. Ksanpatuunsie Gopmbl. Panr kBaapatudHOil (GOpMBI.
Hopmanwaeie kBaapatuunbsie ¢opmbl. Wunexc. Ksampuku. Ilentp. IlenTpanbHas KBagpuka.
Munuanpudeckas kBaapuka. Konndeckas kBaapuka. HopmanbHoe ypaBHEHMS KBaJPUKU

4. TeMaTH4YeCKHIi IJIaH

1 cemecTp

Ne Pa3nensr u Bcero DopMbI 3aHATUH

n/m TEMBI 4acoB | JICKIIUU PaKTUYECKUE CaMOCTOSITENIbHAS
3aHATHUS paborta

1 | KoopauHatel Ha MIOCKOCTU U B 24 8 8 3

MIPOCTPAHCTBE
2 | [lapannenpHbIit MePeHoC. | 5, 8 8 3
BekTopsl

3 AddunHasg cuctema KOOpAUHAT 18 4 6 8

4 | Ilpsimast Ha MIJIOCKOCTH 17 4 4 9

5 [InockocTh B IpOCTpaHCTBE 18 4 4 10

6 [Ipsimast B mpocTpaHCTBE 16 4 2 10

7 OKk3aMeH 27 _ _ 27

UTOI'O | 144 32 32 53+27
2 cemecTp

Ne Paszpgensl u Bcero DopMbl 3aHATHI

/i TEMBI YacoB | JIGKIIMH | TMPAKTUYECKHE CaMOoCTOATENbHAs
3aHSTHS pabota

1 | Jluaum BTOpPOTO MOpSAAKA 20 8 8 4

2 | IloBepxHOCTH BTOpPOTO MOPSIAKA 20 8 8 4

3 [IpeoOpazoBanust twiockoctu u | 20 8 8 4




POCTPAHCTBA
4 | AbdunHBIE W EBKIHIOBBI N- 12 4 4 4
MEpHBIE MPOCTPAHCTBA
5 | KBagparuunsle bopmbI u 9 4 4 1
KBaJIPUKH
6 | Ox3ameH 27 — — 27
UTOIO | 108 32 32 17+27

5. Buabl o0pa3oBaTe/ibHOM 1eSITeJIbHOCTH
3aHATHSA JeKIIHOHHOT0 THIIA

1 cemecTp
1-2. TlpsimoyrojibHasi [eKapTOBa CHCTEMa KOOPAMHAT HAa IIOCKOCTH M B TMPOCTPAHCTBE
[IpsimoyrosbpHas AekapToBa CUCTEMa KOOPAMHAT Ha TNIOCKOCTH M B IPOCTpaHCcTBe. PaccTosHne Mexny
IBYMsI TOUKamu. /lenenue oTpeska B 3a/JaHHOM OTHOILIEHUU.
3-4. YpaBHeHHsl JIMHUM W TOBEPXHOCTH. YpPaBHEHHWE JMHUM Ha TUIOCKOCTH. YpaBHEHHE
MOBEPXHOCTU B mpocTpaHcTBe. [lonsipHas cuctema KOOpAMHAT Ha IUIOCKOCTH. CBSI3b NOJISIPHOU
CUCTEMBI KOOPJMHAT C IEKapTOBOW. Y PaBHEHUs HEKOTOPBIX JIMHUM B MOJISPHOM CUCTEME KOOPINHAT.
5-6. MMapanaeabHblii mepenoc. OnpeelieHne mapauieIbHOTO MepeHoca TUIOCKOCTH M TPOCTPAHCTBA.
OcHOBHBIE TE€OMETPUYECKHE CBOMCTBA MapaijiebHOro mnepeHoca. OCHOBHbIE anredpandeckue
CBOICTBA MapajyiebHOTO TIepeHoca.
7-8. Bekropsl. [lonstie Bekropa. J[nmHa Bekropa. KommmHeapHbie BekTopbl. KoopauHATEI BEKTOpA.
Onepanun Hax Bekropamu. KomrutaHapHele M HeKoMIUIaHapHble BeKTOpbl. Opthl. CkamspHOE
MIpou3BeIeHNE BEKTOPOB. BekTopHoe npoun3BeeHre BeKTopoB. CMelaHHOe MPOU3BEAEHNE BEKTOPOB.
9-10. A¢pdunnasn (odmasi) cucrema KoopaAuHat. ApduHHas cucTeMa KOOpIWHAT Ha TUIOCKOCTH U B
MPOCTpPaHCTBE. 3amava 0 AByX adGUHHBIX CUCTEMax KOOpanHaT. MaTpwuiia mpeoOdpa3oBaHusl.
11-12. IlpssMasi HA TUIOCKOCTH. Pa3znmuyHble BHUIBI YpaBHEHHUS NPSMON Ha IUIOCKOCTH. B3ammHoe
PacroJio’KeHUe ABYX MPSIMBIX Ha MJIOCKOCTU. PacCTOsIHME OT TOUKH JI0 MPSMOM.
13-14. TlnockocTh B MpoCTPpaHCTBe. PaznuyHbie BUBI YpaBHEHHS TJIOCKOCTH. PaccTosiHue OT TOUKH
710 MI0cKoCTU. B3anMHoe pacnosioxkeHue IByX INIOCKOCTEH. YT0I MEeXIy ABYMS MIOCKOCTSAMHU.
15-16. lIpsmasi B npocTpancTBe. Pasnuynble BUAbI ypaBHEHHS MPsSMOM B MpocTpaHcTBe. B3aumHoe
pacroio’KeHue JBYX MPsIMBIX B MPOCTpaHCTBE. B3anMHoe pacnonoxeHue npsMoil U MIOCKOCTH. YTOJ
MEXAY ABYMS IPSIMBIMU. YTOJI MEXAY MPSMOM U IUIOCKOCTBIO.

2 cemecTp
1-2. Duaaunme. Omnpenenenue osmurca. CpoiictBa dumunca. @DOKychl, BEPIIMHBI, IOJIYOCH.
OkcnentpucuteT. ['unepbona. Onpenenenue runepoosibl. ColicTBa Tunep00bl. OKYChI, BEPIINUHBI,
MOJIyOCH. ACUMIOTOTHI. DKCLIIEHTPUCHUTET. PaBHOCTOpOHHSIS rumepboa.
3-4. Ilapa6oaa. Jluuuu BTOporo nmopsaka. Omnpenenenue napadossl. CBoiicTBa mapaboisl. Dokyc,
BepIIMHA. YHUDUIMPOBAHHOE ypaBHEHUE Ui JJUIMICA, TUnepOosnbl U napabosbl. JIMHUKM BTOPOro
MOPSIIKA.
5-6. HuimHapuyeckue u KoHu4ecKkue nopepxnoctu. IlopepxnocTu Bpamenus. L{unnaapudeckue
noBepxHocTu. Yactueie cnydan. Konuueckue moBepxHoctH. YactHeie ciyyan. lloBepxHoctu
BpaueHus. [loBepxHoctu, 06pa3oBaHHbIE BpallleHUEM JIMHUI BTOPOTO MOpPsIKa.
7-8. IloBepxHocTH BTOporo mnopsiaka. OrmpeneneHue IMOBEPXHOCTH  BTOPOTO  MOPSIIKA.
[Munuuapuyeckue MOBEPXHOCTH BTOporo mopsjka. KoHumdeckne MOBEPXHOCTH BTOPOrO MOPSIKA.
Onnuncouasl. [Tapabonouas!. ['unepOosonsl.
9-10. IIpeodpa3oBanusi miaockocTH. I[IpeoOpazoBanus miockoctH. OtoOpaxenus. Kommosunums
orobpakenuil. ['pynna npeoOpazoBanuil. AdduHHbIe MpeobdpazoBaHus MIOCKOCTU. [lepcrnekTHBHO-
apdunHbIe MpeoOpa3zoBaHus iockocTH. JlBmwxenus. JBmxenus | u Il pomga. I'pynna nBuxeHH.
[Tonobue. 'omoreTHs.
11-12. IlpeoOpa3oBaHusi mnpocrpaHcTBa. IlpeoOpasoBanust  mpoctpaHcTBa.  AdQuHHBbIE
npeoOpa3oBaHus IpocTpaHcTBa. [IBrkenus npoctpancTBa. Kinaccudukanus qBuKeHuUi.




13-14. A¢pdunnbie U eBKJIUIOBBI N-MepHbIe NMpocTpaHcTBa. AdQuHHOE N-MEpHOE MPOCTPAHCTBO.
CoiictBa adpuHHOTO N-MEpHOTO MpocTpaHcTBa. [InockocTu B apUHHOM N-MEPHOM MPOCTPAHCTBE.
I'mnepmiockoctu. I'uneprnosepxHoctu. EBKIIMI0BBI N-MEpPHBIE IPOCTPAHCTBA

15-16. KBaapaTuunble opmbl U kBaapuku. KBagpatuunsie ¢popmbl. Panr kBagpatuyHON (OpPMEI.
Hopmanbusie kBanpatuuneie  ¢opmbl. Munexc. Ksaapuxu. Ilentp. LleHTpanpnas kBajpuka.
[Munuuapuueckas kBaapuka. Konndeckas kBaapuka. HopmanbHOE ypaBHEHUs KBaJPUKU.

3angarus CEMUHAPCKOIo THIIA

1 cemectp

1-2. lIpssMoyroJibHasi 1eKAPTOBA CHCTEeMA KOOPANHAT HA IUVIOCKOCTH U B IPOCTPAHCTBeE.
[IpsimoyrosnbpHas AekapToBa CUCTEMa KOOPAMHAT Ha IUIOCKOCTH M B IPOCTpaHCTBE. PaccTosHue Mexny
IBYMsI TOUKaMu. /leneHne oTpe3ka B 3alaHHOM OTHOLIEHUH.

3-4. YpaBHeHUs1 TMHUYU U TIOBEPXHOCTH.
VYpaBHEeHHE TUHUH Ha IJIOCKOCTU. YpaBHEHUE TIOBEPXHOCTH B MpocTpaHcTBe. [lonspHble KOOpAUHATHI.
CBsi3b MOJSAPHON CUCTEMBI KOOPJAMHAT C JI€KapTOBOW. YpaBHEHUS HEKOTOPBIX JUHUI B MOJISPHOMN
CHUCTEME KOOpPJIMHAT.

5-6. I[apajnenbHblii epeHocC.
Omnpenenenre mapayuieIbHOTO IMEpeHoca IUIOCKOCTH U MpocTpaHcTBa. OCHOBHBIE T€OMETPUUYECKUE
CBOJCTBa MapajiesbHOTO nepeHoca. OCHOBHBIE anredpanveckre CBONCTBA MapalieIbHOrO MepeHoca.

7-8. BekTopbl.
[Tonstue Bektopa. Jlnuna Bektopa. Konmnuueapusie BekTopbl. KoopauHarsl BekTopa. Onepauuu Hajg
BekTopamu. KommiaHapHple W HEKOMIUIaHapHble BeKTOpbl. Optbl. CKansipHOE MNpPOU3BEACHUE
BEeKTOpOB. BekTopHOE mpounsBeieHne BeKTopoB. CMelIaHHOE TPOU3BEICHHE BEKTOPOB.

9-10. A¢ppunnasn (o61as) cucreMa KOOPAMHAT.
AddunHas cucremMa KOOpIWHAT Ha IUIOCKOCTH M B TPOCTPAaHCTBE. 3amavya o JBYX ad@dUHHBIX
cucTeMax KoopAauHat. YacTHble ciiydyau npeoOpazoBaHusi KOOpAUHAT. MaTtpuia npeoOpa3oBaHusl.

11-12. IpsiMmasi HA MJIOCKOCTH.
Paznuunble BUABI ypaBHEHHUs NPsSMOM Ha IJIOCKOCTU. B3auMmHOE pacrmolioskeHue NBYX MPSMBIX Ha
IJIOCKOCTH. PaccTosiHME OT TOYKH 10 IPSIMOM.

13-14. I110cKkOCTH B MPOCTPAHCTBE.
Paznuunble BuUABI ypaBHEHHS IUIOCKOCTH. PaccTosHMe OT TOUYKM [0 IUIOCKOCTH. B3ammHoe
PacroJio’KeHUE ABYX MJIOCKOCTEH. YO MEXIY ABYMS IJIOCKOCTSMHU.

15-16. IIpsimasi B mpocTpaHCTBe.
Paznuunble BUIBI ypaBHEHMsI MpSAMON B MpocTpaHcTBe. B3amMHoe pacnosioskeHue ABYX MNPSMBIX B
pocTpaHcTBe. B3anMHOe pacnosnoxeHne NpsMoi U MIIOCKOCTU. YTOJ MEXKIY ABYMS MPSIMBIMU. YTOJ
MEXIy MPSMOH U IIIOCKOCTHIO.

2 cemecTp

1-2. Daunce. IKCHEeHTPUCHTET IJLIUTICA.

Onpenenenue smiunca. CpoiicTa aunca. @oKychl, BEPLUIMHBL, OIYOCH. DKCLHEHTPUCUTET.

3. 'mnep6oJia. ACHMNITOTHI THIIEPOOJIBI.

Omnpenenenne runepbonbl. CpoiictBa runep0Oosbl. MDOKyChl, BEpIIMHBIL, MOJIYOCH. ACHMIITOTSHI.
OkcueHTpucuteT. PaBHOCTOpOHHSA runepOoa.

4. Tlapa6oJia. JIMHUM BTOPOT0 NOPSIAKA.

Onpenenenune napadossl. CoiicTBa napabossl. Pokyc, BepiinHa. YHUPUIIMPOBAHHOE YpaBHEHHE /IS
3IUIMIICA, TUIepOO0IIbl U Tapadosibl. JIMHUK BTOPOTO MOpSIKA.

5-6. IuamHapuYecKue U KOHHYecKkHe nopepxHocTu. [loBepxHocTn BpameHnus.
[unuuapudeckue noBepxHOcTH. YacTHble cimydan. Konmdeckue moBepxHOCTH. YacTHbIE clydau.
IToBepxnoctu BpameHus. [Ipumepst.

7-8.  IloBepxHocTH BTOpOro nopsiika. IloBepxHocTu BpaieHusl.

Onpenenenne MOBEPXHOCTH BTOPOTO MNOpsAka. L{MIMHApHYECKHE TOBEPXHOCTH BTOPOTO IMOPSIKA.
Konnueckue noBepxHOCTH BTOPOro nopsiaka. dmnuncounssl. [Tapadonounast. I'unepOoaonp.
9-10. ITpeoOpa3oBaHus NJIOCKOCTH. [ BH:KEHH.



[Ipeo6pazoBanmst miockocTH. OToOpaxkenus. Kommosuius otoOpaxkenuit. ['pymma mpeodpa3oBaHMIA.
Adounnsie mpeobpazoBaHus IMIOCKOCTH. [lepcriektuBHO-adduHHBIE TPEOOpa3oBaHMs TUIOCKOCTH.
Hewxenus | u Il poga. I'pynna asmwxkenuii. [Tono6ue. ['omoTeTus.

11-12. TIpeoOpa3oBaHus NPOCTPAaHCTBA. /|BUKeHUSI IPOCTPAHCTBA.
[IpeoOpazoBanusi  mpocTpancTBa. AdduHHBIE npeoOpa3oBaHUs  NPOCTPAHCTBA.  JIBHIKEHHS
npoctpancTBa. Knaccudukanus apmwkennii. [Togoous.

13-14. Ap¢punnble W €eBKJIHAOBBI N-MepHble NPOCTPaHCTBA. EBKIHAOBBI N-MepHbIE

NPOCTPAaHCTBA.

Adodunnoe n-mepHoe mpoctpaHcTBo. CBoiicTBa ahPUHHOTO N-MEpHOTO MpocTpaHcTBa. [lmockocty B
appuHHOM N-MepHOM mpocTpaHcTBe. [ 'mneprutockoctu. ['mmeproBepxHoctn.  Ompenenenue
eBKJIM0Ba MpocTpaHcTBa. CBONCTBA €BKJINA0BA IPOCTPAHCTBA.

15-16. KBagpaTtuuHbie (popMbI U KBAAPUKH.
KBanparuunbie ¢popmel. Panr kBaapatuunoil ¢popmbl. HopmanbHble kBagpatuunbie Gpopmbl. UHaEKC.
Ksagpuku. Ilentp. LlenTpanbHas kBagpuka. [lunmmHapudeckas kBajapuka. KoHnueckas KBaapuKa.
HopmanbsHoe ypaBHEHUS KBaJIpUKU

[IpakTrueckue 3aHsATHS pa3paboTaHbl B TOCOOMSIX:

1. Cypuna H.H., Illaroxun H.JI. — AnHanutuueckas reomerpust Ha ruiockoctH. CmoneHck. CITIY.
2005.

2. bopucosa H.H., llaroxun H.JI. — AHanutndeckas reomerpusi B npoctpanctse. Cmonenck. CI'TTY.
2006.

CamocrosiTesibHas padoTa
Texymas camocTosTenbHas padoTa HaNpaBJieHa Ha YrIIyOJIeHHE W 3aKpeIuieHHue 3HAHUN CTYJCHTOB H
pa3BUTHE HMX MpaKTUUYeCKHX yMmMeHHil. OHa 3akiiouaeTcss B paboTe C JIEKIIMOHHBIMU MaTepHuallaMu,
MOUCKE U 0030pe JTUTEPATYPhl U AMEKTPOHHBIX HCTOYHUKOB, MHPOPMAIINH 10 3aJJaHHBIM TEMaM Kypca,
omepexarolel caMOCTOSTENbHON paboTe, B H3yUYEHUU TEM, BBIHECEHHBIX Ha CaMOCTOSTEIbHYIO
MpopabOTKy, MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHSM.

CamocTodaTenbHas BHeayqUTOpHas paboTa CTYAEHTOB COCTOUT B: MPOPAOOTKE JEKIMOHHOTO

MaTepuasa, COCTaBICHUN KOHCIIEKTa JIEKIIUH M0 TeMaM, BBIHECEHHBIM Ha CaMOCTOSITENIbHOE N3YUEHHUE;
BBITIOJIHEHUH JIOMAITHUX 3a/IaHUM.

3aaHus 411 CaMOCTOSATEILHOW paboThI
- -

1. Haiitu yron mexnay Bextopamu BAu BC | ecim A(5;2;1); B(2;4;2); C(1;0;7) . CnenaTh yepTex.

- -
2. Haiitu yron mexay sekropamu AB u AC | ecim A(2;-1;3); B(1;2;3); C(1;- 3;3). CnenaTh yepTex.
3. Haiitu o6beM mmpammisl, mocTpoeHHoil Ha Bekropax: a={3;-1;2}; b={2;1,0}; c={1,0;4 }.
Cnenatb 4epTeK.
4. Haiitu tutomaab TpeyrojibHUKA, TOCTPOSHHOTO Ha BEKTOpaX:
a={3;-2;1} u b={2;- 4;1}. Cnenatp yepTex.
5. Haiiti miomiaap napaiesorpaMMa, nmocrpoenHoro Ha Bekropax: a ={-1;2;3 }, u b ={2;- 1;4}.
Cnenatp yepTex.
6. Haiitu oObemM mapaiutesnenunena, mocrpoennoro Ha Bekropax: a ={1;0;-5}; b ={2;-3;7}; ¢ ={2;-
1;0}. Cnenatp yeprex.
7. Haiiti miomans napajuienorpaMma, mocTpoeHHoro Ha Bekropax: a={5;0;1}, u b={- 2;1;-1}.
Cnenatp 4epTex.
8. IIpsmsble 2x+y—1=0 u 4x—y—11=0 sBisAtOTCS CTOpOHAMM TpeyroJibHUKa, a Touka P(1; 2) — Toukoi
nepeceueHus] TpeTbeld CTOPOHBI C BBICOTOM, omylieHHOW Ha Hee. COCTaBUTh ypaBHEHHME TpPEThEi
cTopoHbl. Crienarh 4epTex.
9. lpsimas 5x—3y+4=0 siBiseTcst OTHON U3 CTOPOH TPEYroJbHUKA, a MpsiMble  4x—3y+2=0 u 7x+2y—
13=0 ero BeicoTamMu. COCTaBUTh ypaBHEHUS ABYX JAPYTHUX CTOPOH TpeyroibHuKa. Caenarb 4epTex.



10. Touku A(3; -1) u B(4; 0) sBASAIOTCA BEpIIMHAMH TPEYTOJIBHUKA, & TOYKA D(2; 1) — Touxoit
nepeceyeHus ero Mmeauad. CocTaBUTh ypaBHEHUE BBICOTHI, OITYLIEHHOW U3 TPEThel cTopoHsbl. Crenarb
YEPTEXK.

11. Mpsimeie 5x—3y+14=0 u 5x—3y-20=0 sBisrorcs ctopoHamu pombOa, a mpsimas  x—4y—4=0 — ero
nuaroHaiibio. CoCTaBUTh ypaBHEHHUS IBYX JIPYTUX CTOPOH poMOa. Crenarh 4epTex.

12. Ha npsimoii 4x+3y—6=0 HaiiTu TOUKy, paBHOynaneHHyto ot touek A(1l; 2) u B(-1; —4). Cnenatp
YEepPTEXK.

13. HaiitTn KOOpAMHATHI TOYKH, CUMMETpU4HOW Touke A(S; 2) oTrHocuTenpbHO mpsmoi x+3y—1=0.
Cnenatp 4epTex.

14. TIpsimbie x—3y+3=0 u 3x+5y+9=0 sBiusAtOoTCS CTOpPOHAMHU Mapajuienorpamma, a Touka P(3; —1) —
TOYKOW mepecedeHus ero aquaroHaneid. CocTaBUTh YpaBHEHUS JIBYX APYTUX CTOPOH NapauIeIorpaMM.
Cnenatp 4epTex.

15. Touku A(4; 5) u C(2;-1) sBast0OTCS AByMs IPOTUBOMOJIOKHBIMU BEpUIMHAMH poMOa, a mpsMas X—
y+1=0 — oxHOI U3 ero ctopoH. CoCTaBUTh YpaBHEHMSI OCTAJIbHBIX CTOPOH poMOa. Crienarh yepTex.

16. Jlunus 3a1aHa ypaBHeHHEM I = (@) B MOJISPHON cucTeMe KoopauHat. HailTu ypaBHeHHE TaHHOM

JUHHUH B JIEKaPTOBOM MPSIMOYTOJIBHOM CHCTEME KOOPANUHAT, Y KOTOPOI HAa4Yaslo COBITAAET C MOJFOCOM,
a MOJIOKUTENIbHAS TTOJTYOCh a0CIMCC — ¢ TOJISPHOM 0cho. CaenaTh YepTeK.

1 4 10
0) r=——- B) I=

a) r= : =—.
1-cosep 2+ COoSp

" 1+cosg’

6. Kputepuu olieHMBAHUA Pe3yJIbTATOB OCBOCHUS IMCUUILJIMHBI (MOLYJIs1)
6.1. OnleHOYHbBIE CPEACTBA U KPUTEPUN OLIEHMBAHUS I TEKYIIel aTTecTalun

Oo0pa3zen KOHTPOJILHOM PadOTHI
1 cemecTp
1. CocraBuTh ypaBHEHHE MHOKECTBA BCEX TOUEK IUIOCKOCTH, PAaBHOYNAIEHHBIX OT ToUeKk A(l; 2)
u B(0; -1). Uto nmpencraBiseT co00i 3TO MHOKECTBO?
2. Haiitu BekTOpHBIM criocoOom muiomiaab TpeyronpHiuka ABC n 00b6ém mupamunst OABC (0 —
Haydayo koopauHar), ecinu A(1; 2; 3), B(-2, 1, 0), C(-1; 3; 1).
3. Haiitu yron mexny npsmeiMu 3X— 2y +5=0 u X + 5y — 1 = 0 Ha miockocTH.

4. CoctaButh Qopmyibl nepexoaa ot ahdUHHOM cucTeMbl KOOpaUHAT A, AB, AC x aduHHOU

cucreme koopaunat C, CA, CB, ecnmu ABC — npou3BoJIbHBIN TPEYTOJIbHUK.

2 cemecTp

1. HpI/IBCCTI/I YPpaBHCHUC JIMHHUU K KAHOHUYCCKOMY BHUAY. OHpCI[CJ'II/ITB BU/J JINHHU.
4% +y* +8x—2y—11=0.
2. OnpenenuTs BUJ IOBEPXHOCTH BTOPOTO MOPSIAKA

2 + 2y +22° + 2xy —2yz + 2x2— 1 = 0.
3. CoctaBuTth Gopmyny adhduHHOTO PeodpazoBaHus, MepeBoAsIIero Touku A u B B Touku Aj u By
COOTBCTCTBCHHO, €CJIM U3BCCTHO, YTO TOYKaA C aBngercs HHBapHaHTHOﬁ OTHOCHUTCIIBHO 3TOT'O
npeoOpa3oBaHMsL.

A(L; 1), B2; -1, A(7: 2), Ba(1; 1), C(0; %).

X' =2x+1
4. OxapakTepu30Bath MPeO0OPa3OBAHHE | .
y =2y-1
Kpurtepun oneHMBaHusl KOHTPOJILHOMH padoThI
1. Hopwmsl onleHrBaHus paboThI
Ne n/nn CTpyKTypHas 4acTh KOHTPOJIBHOM paboThI KosmmuectBo 6ayuios (*)
1 [IpaBuIbHO peann30BaH Kakblii METOJI pelIeHus 1 Gamn
2 AHanu3 pe3ynbpTaToB 2 Gaia




(*) Bo3moskHa rpaganus B 0,25 6asa.
2. llIxana orieHHBaHMS paOOTHI:

N

4.

1

2

=

/1 Ornenka KonuuectBo 6amios
1 | OtnuunHo 4,75-5
2 | Xoporio 3,75-4,5
3 | YoBneTBOpUTEIHLHO 3-3,5
4 | HeynoBiieTBOpUTEIHHO MeHee 3

OO0pa3ubl NpaKTUYECKHUX 3aJaHUi

1 cemecTp
IIpakTnueckoe 3ausiTue 1-2. Bekmopwl na niockocmu u 8 npocmpancmee
TeopeTnuecKrne BOIPOCHI

UTo Ha3bIBaETCSl BEKTOPOM HA IIOCKOCTH (B MPOCTPAHCTBE)?

Kakwue Ba BekTOpa Ha3bIBalOTCS PaBHBIMU?

B yeM coCTOMT reoMeTpHYecKrid CMBICT JIMHEMHOW 3aBHCUMOCTH M JIMHEMHOW HE3aBHCUMOCTH

BEKTOPOB?

UYTo Ha3bIBaETCA YrJIOM MeX1y BekTopamu? Kakue BEeKTOpbI Ha3bIBAKOTCS OPTOrOHAIBHBIMU ?
3aoanue

. Hanst pu Touxun A(=3; 4), B(2;1), C(3; - 2).

a) Haiture xoopaunarsl Bektopos AB, BC, AC u ux moaynm.

0) Haiimure xoopaunatel Toukn K , nexameit na otpeske AB u nensmeii ero B ornomenun 1:3,
cuuras or Touku A.

B) Haiinure nnuny memuansl AM tpeyronsanka ABC .

r) Beruncnure xocunyc yrina BAC .

1) Beraucnure nnomans tpeyronsauka ABC u pmuny ero seicots: AH |

e) Haitmure mmuny 6uccexkrpucsl AN tpeyromsauka ABC .

%) Jokaxute, uro eciu D(=1;—2), To awmaromanm uetwipexyromphuka ~ABCD

MEePIEeHIUKYIISAPHBI.

. [Ipn kakom 3HaueHuun napameTpa M BEKTOPHI a(m; =3 2) 51 b(l; 2;— m) OpPTOrOHAJIbHBI?

IIpakTnyeckoe 3ausiTue 3-4. CxansapHoe, 6eKmopHoe u cCMEUaHHoe NPOU36e0eHUsl 6eKNMOPOs8
TeopeTnyecKkue BOMPOCHI
JlaiiTe onpeesieHre CKIIPHOMY IPOU3BEICHUIO JIBYX BEeKTOpoB. Ha3oBUTE ero cBoMCTBA.
Uro Ha3pIBaeTCs BEKTOPHBIM IPOU3BEICHHEM JIBYX BekTOpoB? KakumMu cBOWCTBaMH OHO
oOnazaer?
JlaiiTe ompeneieHHEe CMEMIAHHOTO IPOM3BEACHHUS TpPeX BEKTOpOB. KakvMMmu CBOMCTBAMH OHO
oOnazaer?

3aoanue

1. JHawbl Bepmuusl TpeyrombHoit mupammael  A(3;—15), B(4;2;-5), C(—4;0;3) wu

D(;0;-2).

2

a) Haiiimre xoopaunars sexktopos AB, AC, AD, BC u ux moxynn.
6) Berunciure miomans tpeyronsiuka ABC |

B) Beruncimre kocunyc yrina BAC .

r) Haiigure o6sem mupamuasr ABCD .

n) Haiimure iy seicotel AH mupamunsr ABCD .

. Jansr sepmuns Tpeyronsanka A(L —2), B(3;-1), C(-L5).

a) Haiinure croponst AB, AC u BC.



6) Haiinure nuny memuanst AM tpeyronsuuka ABC .
B) Berunciute kocunyc yrma BAM .
r) Berunciure mwiomans tpeyronsanka ABC u mmny ero seicotsr AH .
23 Jlannl Bepumnbl Tpeyronbaoit mupamuasl S(0; 0; 0), A(2; -1, 3), B(-2;2;0), C(-4; 2;1).
a) Haiimure mmanst pedep SA, SB u SC..
6) Berauciure mwiomans rpann SAB .
B) Haiimure 06bem mupamuasr SABC .
r) Haiinure mmany Beicotsl SH mupamuasr SABC .

IIpakTuyeckoe 3ausiTue 5-6. Ypasuenus npsmou na niockocmu. Paccmosuue om mouxu 00 npsamotl

Teopernyeckne BOIPOCH
1. Kaxue Buabl ypaBHeHH npsiMoil Ha TIockocTy Bel 3Haete?
2. Kak mo oOummM ypaBHEHHUSIM TPSMBIX OTIPEACITHUTD, MEPIICHIUKYISAPHBI 1 oHU? [lapanienbHbl om
onu? Kakoii yrosn mexay HUMH?

3aoanue
1. TocTpoiiTe mpsiMbIie, 3aannbIe ypaBHeHusamu: Y =2X —3; X —3y +5=0; XT_l=y—+13;
X=t,
2(x+2)-3(y-1)=0;
(-390

2. Hanumwure ypaBHEHUs MPSMOM:
a) mpoxosuteit uepes toukn A(=1 3) u B(2;1);
6) npoxoasmeii uepes Touxy C(0; — 2) nmapannensho npsamoit X+ Yy —2=0;
B) npoxoaseii yepes Touky D(L; —1) nepnenaukynsapuo npamoit Y = 2X.
3. Haiiaure yron, o6pasosanmbiii npsamoit 2X —3y —1=0
a) C TMOJIOKUTEIILHBIM HaIIPaBJICHUEM OCH a0CITHCC;
6) ¢ mpsmoit X+ 2y —3=0.

IIpakTHyeckoe 3ausaTHe 7-8. Paccmosnue om mouxku 00 npsamou
TeopeTrnyeckne BOIPOCHI
1. ITo kakoit hopmMyse MOKHO HAWTH PACCTOSTHUE OT JAHHOM TOYKH J0 3aJaHHOM 0OIIUM ypaBHEHHUEM
npsAMOit?

3aoanue
1. Cpern mpsambix 3X—2y +17=0, 6Xx—-4y—-9=0, 6x+4y—-5=0, 2x+3y-16=0
YK@KUTE TIEPIEHAMKYIAPHBIE M TapauielbHble. Halijume paccTosHHE MEKIy NapauIelbHbIMU
IPAMBIMH.
2. Haiinure touky nepeceuenus npsambix 2X —3Y —8=0u x+2y+3=0.

3. lanbl koopaunaThl Bepunn tpeyronsiuka ABC @ A(=3;4), B(2;1), C(3;-2).

a) Hanumute ypauenus croporsl BC | eicorst AH 1 mequansr AM |
6) Haitmure koopaunats! ocHosanuss H Beicotst AH u ee nuny.

IIpakTuuyeckoe 3ansitue 9-10. Vpasnenus niockocmu u npamoii 6 npocmpancmee
Teopernueckne BONPOCH
1. Kakue Buabl ypaBHEHHI MI10cKOCTH BBl 3HaeTe?
2. Kak no o0mum ypaBHEHHMSIM IUIOCKOCTEH OINpeNeNnTh, NepneHAMKYIApHbI 1 oHU? [lapannensHsl
11 oHn? Kakoii yroa Mexy HuMn?

3aoanue



1. Hanumure ypaBHEHUs MII0CKOCTH:

a) mo tpem toukam A(-1; 3;—2), B(2;11) u C(-3;10);

6) no touke F (L, —3;0) u sexropy nopmamu n(=1; 0;1)

B) npoxomsmei uepe3 Touku M (0; —1;1) u N(3; 2; —1) u mapamnensHoit ocu OZ ;

r) npoxosmeit uepes Touky K (L1, —3) u mapamnensroit miockoctu OYz.
2. Cpemn mnockocren 3X—2Y+2+17=0, X+2y+z-9=0, 6Xx—-4y+2z-5=0,
X+3y—2—-6=0 ykaxure nepnenmuKynspHbe ¥ NapalenbHble. Haiiure paccTosHME MEXIY
NapauIebHBIMK IUIOCKOCTAMH. HallIuTe yros Mesk 1y nepecekaromnMUCs TIOCKOCTMH.

IpakTuueckoe 3ausaTue 11-14. Paccmosnue om mouxu 0o niockocmu. Yeon mexcoy npsamovimu
Teopernyeckre BONpOCkI
1. Kakx MOXHO HaWTH paccTOsSTHME€ OT JaHHOM TOYKH JO0 3aJaHHOW OOIIMM YpaBHEHHEM
I0CcKoCTU?
2. Kakwue BupI ypaBHEHH MPsMOH B mpocTpaHcTBe Bor 3HaeTe?
3. Kak o xkaHOHHMYECKUM YpaBHEHHSIM IMPSIMBIX B IPOCTPAHCTBE OMPEICIIUTh YTOJI MEXK, Ty HUMU?
3aoanue

1. Hanmcars ypaBHeHHe miockocTth, mpoxoasmiei gepes Touky P (11, —2) u mepnenmukynspryro
mwiockoctsim 3X— Y —2+10=0u X+3y+2z=0.
2. HanuimnTe KAHOHUYECKOE U MApaMETPUUYECKOE YPAaBHEHHS TTPSMO:

a) mpoxosuteit uepes toukn A(—1;0;2) u B(2;-11);

6) npoxoasmeit uepes Touxky K(1; —1; 2) napannensso npsmoit g = yTH' = %
B) mpoxosmieii uepes touky D(2;1; 2) nepnenmukynspuo miockoctn 3X — Y +2Z +1=0.
x-=1 y z+4 X+y-2z=0,

2 2 3 " X-3y+z+2=0.
X-—2 y+1 z+3

2 1

3. Haiimure yroj Mexxay npsiMbIMU

4. Haiiiute TOUKy repecedeHus IpsaMoit ¢ miockocthio 2X+ Y —Z+3=0.

IIpakTHyeckoe 3ausaTHe 15-16. Kpusvie émopoco nopsioka na niockocmu
Teopernyeckne BOPOCHI

1. Yro HaseiBaeTcs suncoM? Kakoii BUI MMeeT ero kaHoHU4ecKoe ypaBHenue? HasosuTe cBoiicTBa
SILIMIICA.

2. Jaiite ompenenenue runepOonbl. Kakoil BUI MMeeT ee kaHOHMYeckoe ypasHeHue? Hasosure
CBOMCTBA rUIIEPOOIBL.

3. JMaiite ompenenenue mapaGonbl. Kakoif BUI MMeeT ee KaHOHMYecKoe ypasHenue? HazouTe
CBOICTBa MapaGoIbL.

3aoanue
1. Hanumure KaHOHMYECKOE ypaBHEHMe oiiumca, mpoxopsmero depes touky A(L25;1) u

umeromero skcuentpucurer, pasubiii 0,6 . Haiimure cymmy paccrosnuit ot Touku A 10 Gokycos

snurnca. [Toctpoiite s5utnnc, ero GOKychl U TUPEKTPUCHL.
2. CocTaBUTh KaHOHMYECKOE YpaBHEHHME THIEpOOJIbI, €CIM €€ aCHUMIMTOTHI 3aJaHbl YpaBHEHHUSIMHU

y =10,6X u runep6ona npoxoautr uepes touxky M (10; —3\/§). Haiinure dokychl runepOossi,
JIMPEKTPHUCHI U SKCLEHTPUCHTET.



3. Ioctpoiire mapaboiy y2 = 6X. Haiigure Qoxyc u aupekTpucy napaboiisl. YOeauTech, 4To TOYKa

N(2; 2\/§) HPHMHAICKHUT NapaboJie U paBHOYAAIEeHa OT (POKyCa ¥ JUPEKTPHCEHL.
4. TlocTpoiiTe KpuBbIE

a) X2 +4y? —6x+8y=3;
6) 16x° —9y® —64x +54y —161=0;
B) y2 —8y =4x.

Kputepun oneHuBaHusi BbINOJHEHHS MPAKTUYECKUX 3aJaHUI
1. Hopwmsl orieHMBaHus KaX10M 1a00paTopHOil pabOThHI:

Neni/nt CrtpyKTypHas 4acTh pabOThI KosnuectBo 6ayuios (*)
1 OTBeT Ha TEOPETUYECKHE BOIPOCHI IO 1 Gann
TeMe 1ab0paTOpHON PabOTHI
2 JleMOHCTpalys BbINOJIHEHHUS] KOHKPETHOTO 2 Ganna
3aJaHNA, MPEUIOKEHHOTO JUISt
CaMOCTOSTEIBHOTO pereHus K
nabopaTtopHoi paboTe

(*) ¢ BO3MOKHOCTBIO Tpananuu 1o 0,25 6ana.
2. llIkxama omenuBanHus. OIleHKa «3a4TE€HO» 3a JTAOOPATOPHYIO PabOTy BBICTABISACTCS, €CIIU
HaOpaHO HE MEHee 2 OANIJIOB, B IPOTUBHOM CiTy4ae 3a padOTy BBICTABIISIETCS «HE 3aUTCHOY.

6.2. OnleHOYHbIE CPEACTBA U KPUTEPUN OLIEHMBAHUS VIS IPOMEKYTOYHOI aTTeCcTaluu

1 cemecTp

Bonpocs! 17151 MOATOTOBKH K IK3aMeHY
. Jlenenue oTpeska B 3aJaHHOM OTHOIICHUH.
. PaznuHble BUIBI ypaBHEHHS JTMHAW HA TUIOCKOCTH H TIOBEPXHOCTH B TPOCTPAHCTBE.
. CBsI3b ME@X/1y MTOJIIPHBIMH U TIPSIMOYTOJIbHBIMHU JIEKAPTOBBIMH KOOPIUHATAMH HA TUIOCKOCTH.
. AnireOpandeckue CBOMCTBa MapalIeIbHOTO TIepeHoca.
. CBolicTBa orepanuu ClI0KEHHS BEKTOPOB.
. CBOMCTBA CKaISIPHOTO YMHOKEHHS BEKTOPOB.
. Kpurepuii koMIiaHapHOCTH BEKTOPOB.
. CBOICTBa BEKTOPHOTO TIPOU3BEICHUS BEKTOPOB.
. CBOHCTBA CMEIIaHHOTO MPOU3BEICHHUS BEKTOPOB.
. CBolicTBa OpUEHTAINH MTapbl HEKOJUTMHEAPHBIX BEKTOPOB Ha MJIOCKOCTU U TPOUKHU
HEKOMILUIAaHAPHBIX BEKTOPOB B MIPOCTPAHCTBE.
10. I[IpsiMoyrompHast JeKapTOBa CUCTEMa KOOPMHAT KaK YacTHBIN ciydail apuHHOA.
11. [IpeoOpa3oBaHue MPSAMOYTOJIBHBIX ICKAPTOBBIX CUCTEM KOOPIAUHAT.
12T'eomeTprueckoe HCTOJIKOBaHUE ypaBHeHHs ax + by + ¢ = 0.
13. Yron Mex 1y NpsIMbIMH Ha TUIOCKOCTH.
14. T'eomeTprUecKOe UCTOJIKOBaHKUE ypaBHeHus aX + by + cz+d = 0.
15. B3anMHO€E pacnoJio;KeHUE ABYX MJIOCKOCTEN.
16. Yroa Mexay AByMs NPSMBIMU B IPOCTPAHCTBE.

O 0 11O n K LW

Oo0pa3sen 3K3aMeHALIMOHHOT 0 OnJIeTa

1. Onpenenenue u CBOMCTBA CMEUIAHHOTO MTPOU3BEIEHUS BEKTOPOB.

2. 'eomeTprueckoe UCTOJIKOBaHKE ypaBHEeHuUs ax + by + cz + d = 0.

3. CocTaBUTh YpaBHEHHE MPSAMOM, Tpoxoasaiiel yepes Touky A (1; 2) u
a) MapaJljIesIbHOM,
0) nepneHIuKyIIpHOI

npsimoit 3X—y +7=0.



4. CocTaBUTh ypaBHEHHE IJIOCKOCTH, Ipoxosiie uepe3 Touky A (1; 2; 3) u nepneHaAuKyIsipHON
. x-1 +2
psIMOM X=2_¥*e_, 3
3 2
Kpurtepun oneHuBaHus 0TBeTa HA IK3aMeHe
1. Hopwmsl olileHMBaHUs OTBETA

Neri/rt CtpykTypHas 4acTh Ouiera KonnuectBo 6amion
1 TeopeTrnueckuii Bonpoc 2 Oana
2 Maremaruueckas MOJEIb 1 Gasn
3 Peanu3zanus pemenus 3agauu 2 Oanna

(*) Bo3moskHa rpamanus B 0,25 Gasia.
2. lllkana orieHMBaHMS PAOOTHI:

/1 Ornenka KonuuectBo 6annos
1 | OmmusHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YaoBneTBopuTEIHEHO 3-3,5
4 | HeynoBieTBOpUTEIHHO MeHee 3
2 cemecTp

Bomnpocs! /151 NOATOTOBKHU K IK3aMeHY
1. Onpenenenusi, KAHOHUYECKHE YPaBHEHHUS U CBOMCTBA 3JUIUIICA, TUIIEPOOJIBI U TapaloJIbI.
2. DKCUEHTPUCUTET 3JUINIICA U TUIIEPOOJIBI.
3. YHuUIMpoBaHHOE YpaBHEHUE AILTUTICA, THIIEPOOJIBI U TapabOoJIb.
4. VYpaBHeHMe W JIMHMS BTOpPOro mnopsnaka. IlpuBeaeHwe ypaBHEHHST BTOpPOroO MOPSAKA
KaHOHUYECKOMY BHUJTY.
5. Kimaccudukanus TMHAN BTOPOTO MOPSIIKA.
6. [lunuuapuyeckre 1 KOHMYECKHE MOBEpXHOCTH. [IoBEpXHOCTH BpalieHus.
7. IloBepxHOCTH BTOpOTO Nopsiaka. [lepeceuenre moBepXHOCTH BTOPOTO MOPSIAKA € MITOCKOCTHIO.
8.Kimaccudukanusi moBepXHOCTEH BTOPOTO MOPSIIKA.
9. IlpsamonuHeliHbIe 00pa3yIOIIKe TOBEPXHOCTEH BTOPOTO MOPSIIKA.
10. Ionstue npeobpazoBanus IIOCKOCTH. VIHBapraHTHBIE TOUKH MpeoOpa3oBaHusl.
11. I'pynna npeoOpa3oBaHMii INIOCKOCTH.
12. Adbdunnabie mpeodpazoBanus mwiockoct. Pox agdunHoro npeodbpazoBanusi.
13. IlepcniekTuBHO-adGUHHBIE TPEOOPa30BAHUS TUIOCKOCTH.
14. JIBr>KeHHS TIOCKOCTH.
15. I[IpeoGpazoBanus MO100MS ¥ TOMOTETHH INIOCKOCTH.
16. [IpeoOpazoBaHus MPOCTPAHCTBA.
17.AbduHHbIC ¥ €BKIMIOBBI N-MEPHBIC TPOCTPAHCTBA. K- MepHbBIE MIOCKOCTH. [ HITEPIIIOCKOCTH.
18. KBagpaTtuunbie GOpMbI i KBAJIPUKHU.

Oo0pa3en 3k3aMeHAMOHHOI0 O1JIeTa
1. Kimaccudukanus TMHANE BTOPOTO MOPSIKA.
2. I'pynma npeoOpa3oBaHHii MIOCKOCTH.
3. IlpuBecTu ypaBHEHUE TMHUU K KAHOHUUECKOMY BHY. OTpeleInTh BUL TMHUU
4% +y* - 8x + 2y —15=0.
x' =3x-1
/

y :3y+1'

Kpurtepun oneHuBaHus 0TBETAa HA JK3aMeHe
1. Hopwmbl onieHUBaHMs OTBETA

4. . OxapakTepu3oBaTh IpeodOpa3zoBaHue

Nen/mt CTpyKTypHas 4acTh Ouiera KomnnuaectBo 6annoB
1 Teopernueckuii Bonpoc 2 Ganna
2 MaremaTtuueckast MOAEIb 1 Gamn
3 Peanuszanus pemenus 3agauu 2 Gaia




(*) Bo3moskHa rpaganus B 0,25 6asa.

N

2. IlIxama oneHUBaHUS paOOTHI:

/1 Ornenka KonuuectBo 6amios
1 | OtnuunHo 4,75-5
2 | Xoporio 3,75-4,5
3 | YoBneTBOpUTEIHLHO 3-3,5
4 | HeynoBiieTBOpUTEIHHO MeHee 3

7. IlepeyeHb OCHOBHOI1 1 I0NIOJIHUTEJIbHOM y4eOHOI JIUTepaTyphl

7.1. OcHOoBHas1 qUTEpaTypa
[Tono B. JI. AnanuTuueckass reomMeTpus: Y4€OHHMK U TPAKTHUKYM ISl aKaJeMHYeCKOIro
OakanaBpuata / B. JI. ITomos, I'. B. Cyxoukwii. — 2-e u3., nmepepad. u gomn. — M.: M3natenscTBo
IOpaiit, 2022. — 232 c. — (Cepus : bakanasp. Akagemuueckuii kypc). — ISBN 978-5-534-03003-7.
— Pexxum nocryna: www.biblio-online.ru/book/SDE8BF32-7795-4199-9C4A-7DA0853CCAF2.
[TpuBanos U. . Ananutnueckast reomeTpusi: yaeOHuk ms By3oB / M. W. IlpuBanos. — 40-e u3.,
crep. — M.: UznmarensctBo FOpaiit, 2022. — 233 c. — (Cepus : bakanasp u cnenmanucr). — ISBN
978-5-534-01262-0. — Pexum goctyma: Www.biblio-online.ru/book/10F7DA5C-D6D9-4E7D-
9650-5527BEOD2D9F.
Pesnnuenko C. B. Ananutuyeckas reomeTpus B mpuMepax U 3agadax B 2 4. Yacts 1: yueOHUK U
MPaKTUKYM JUIs akajeMudeckoro Oakanaspuara / C. B. Pe3nnuenko. — 2-e u3., ucmp. u 1or. — M.
WznarensctBo Opaiit, 2022. — 302 c. — (Cepust : bakanaBp. Axkagemuueckuii kypc). — ISBN 978-
5-534-02936-9. — Pexum moctyma: www.biblio-online.ru/book/538035CC-4A44-40BE-AA2C-
4F4AB1B04DDDy7.
Pesnnuenko C. B. Ananutudeckas reoMeTpusi B IpuMepax u 3agavyax B 2 4. Yactp 2: yueOHUK U
MPaKTUKYM IS akajieMudeckoro Oakanaspuata / C. B. Pesunuenko. — 2-e uzn., ucnp. u gom. — M.:
NznarensctBO FOpaiit, 2022. — 288 c. — (Cepust: bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-
534-02938-3. — Pexum pgoctyma: www.biblio-online.ru/book/A6C6EDBD-FOA0-4939-8A99-
24745744BEG6D.

7.2. lonoJTHUTEIbHAS JIUTEPATypPa
Aprynos b.U., bank M.b. DnemenTtapnas reomerpus // M. IIpocsemenne. 2001.
[Toropenos A.B. I'eomerpus // M.: Hayka. 1983.
Mogenos I1.C., [Tapxomenko A.C. // COopHUK 3a1a4 110 aHATUTHYECKON reomerpun // M.: Hayka.
1975.

Nneun B.A., [To3nsk O.I'. Aranutuueckast reomerpus // M.: @uzmartiaut. 2004.

7.3. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn «UHTEepHEeT»

1. DnexTponHas 6ubmuoreka https://www.biblio-online.ru

2. DneKkTpoHHO-OubInoTeHas cuctema http://znanium.com
3. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;
4. Oobmepoccuiickuii maremaruueckuii moprtar MATH-NET URL: www.mathnet.ru:

5. HanmoHanbHBIN OTKPBITBIN yHUBEpcUTeT (intuit.ru);

6. HatmonanbHas miatdopma oTKpseIToro obpasosanus (opened.ru).

8. MaTepuaibHO-TeXHHYECKOE OOecnedeHne
YueOHasi ayiuTopusi /sl NPOBEIACHHS 3aHATHI JEeKIHOHHOTO M CEMHHAPCKOr0 THIA,

TPYNNOBBIX M HMHANBUAYAJIBHBIX KOHCYJbTALMH, TEKYyIIero KOHTPOJIA H HPOMEKYTOYHOM
aTTecTalyy, OCHAILEHHAs CIEAYIOIUM 000pyI0OBaHUEM: CTaHAapTHas yueOHas mebernp (28 yueOHBIX
MOCAJJOYHBIX MECT), CTOJI M CTYJ JUIs penojasareis — no 1 mr., kadeapa st tekropa — 1 mr., Jocka
HACTEeHHas TpexdJeMeHTHas — | IIT., HaloJbHBI MOOMIBbHBIM NpoeKIHoHHbIH 3kpaHn DA-LITE — 1
T., MyIbTHMeaunanpoekrop BenQ — 1 mr., HoyrOyk Lenovo — lwmr., xkononku Genius — 1 mT.,
NePCOHAIILHBIE KOMITBIOTEPHI, 00bETMHEHHBIE B CETh C BBIX0I0M B MHTEepHeT, — 16 1mIT.


http://www.biblio-online.ru/book/10F7DA5C-D6D9-4E7D-9650-5527BE0D2D9F
http://www.biblio-online.ru/book/10F7DA5C-D6D9-4E7D-9650-5527BE0D2D9F
http://www.biblio-online.ru/book/538035CC-4A44-40BE-AA2C-4F4B1B04DDD7
http://www.biblio-online.ru/book/538035CC-4A44-40BE-AA2C-4F4B1B04DDD7
http://www.biblio-online.ru/book/A6C6EDBD-F0A0-4939-8A99-24745744BE6D
http://www.biblio-online.ru/book/A6C6EDBD-F0A0-4939-8A99-24745744BE6D
http://www.intuit.ru/department/mathematics/
http://www.mathnet.ru/

ITomemenne UIsi cCaMOCTOSITEIbHOM PadOThl — KOMITBIOTEPHBIA KJIACC C JOCTYIIOM K CETH
«UuTepuer» u QUOC Cmonl'V.

9. IlporpamMHoe o0ecnieyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuien3us
66975477 ot 03.06.2016 (6eccpouHo).
PTC Mathcad 15.0 (JIuuensus 449732)
OoOyuarommmcsi  obecrieden  goctyn kK  OBC  «Opaiity, nmoctym B DIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCHUTETA.



