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MNOSICHUTEJIBHAS 3AITMCKA

VyebHas aucuuiuinHa «['eoMeTpus» 3aHUMAET KIIOYEBOE MECTO B HAYaJIbHOM
Kypce 00ydeHHsl CTyJeHTOB-MaTeMaTUKOB, IOCKOJIBKY €€ NOHATHA U 0a30Bble (DAKTHI
HaxXOMST IpPUMEHEHHWEe B JAPYI'MX MaTeMaTHYECKMX JMCUMILIMHAX, TaKUX Kak
«InddepeHumanbHas reoMeTpus U Toosorusny, «AuddepeHnuanbabie ypaBHEHUSA,
«Anrebpa 1 Teopust yuceny, «MaTeMaTHUeCKUN aHaTIU3».

Ilenu u 3axa4m yueOHOM AUCUHUIJIMHBI

Iensamu u3ydeHus yueOHOU UCUUILINHBI «I ' €eOMeTpus» ABIAIOTCA:

—  VYruy6ieHHoe u3ydeHHe (GUryp epBOro U BTOPOTO MOPIIKOB B TPEXMEPHOM
€BKJIM0BOM ITPOCTPAHCTBE U HA €BKJIUIOBOU IIJIOCKOCTH;

—  OcBoeHHE HOBBIX Ul CTYJEHTOB MHOTOMEPHBIX €BKIMIOBBIX U ah(HUHHBIX
IPOCTPAHCTB U U3yueHHe PUIyp IEpBOro U BTOPOIo NOPSIKOB B 3THX [IPOCTPAaHCTBAX;

—  Hzyuenue adUHHBIX MpeoOpa3oBaHUil M IBWKEHUH B ad@UHHBIX U
€BKJIMIOBBIX MPOCTPAHCTBAX;

— OsBnajgeHre OCHOBHBIM METOJOM HCCIEJOBAaHMUS B AaHAJIUTHUYECKOH
reoOMeTPUU — METOJJOM KOOPAUHAT;

—  IlonxydeHue CTyJEHTaMHU JOCTATOYHBIX 3HAHUH, HABBIKOB U YMEHUH B 00J1aCTH
AQHAIUTUYECKOM TE€OMETPHHM JJIS MX HCIIONb30BAHUS NPU U3y4eHHHM [APYTHUX
MaTeMaTUYECKUX AUCLUILIMH.

JIJist MOCTHOKEHMS DTUX 1IeJIel pelIatoTcs Clelylolue 3aJa4Hu:

—  BBoauTCs MOHATHE I'EOMETPUYECKOro BEKTOpa KaK Kjacca SKBHBAJIEHTHBIX
HalpaBJIeHHBIX OTpPe3KOB. M3maraercss BeKTOpHas airedpa, HCHONb3yeMas B
JaNbHENIIEM KaK OCHOBHOM MHCTPYMEHT IMMOCTPOCHUS aHAIUTUYECKOW FeOMETpUU;

—  UsyyaroTcst GUrypsl epBOro ¥ BTOPOro MOPSAKOB, SIBISIOIIMECS OCHOBHBIMU
00BEKTaMH MCCIIeIOBAHUS B aHATUTUUECKON reOMETPUH;

—  OmnpenessiioTcss OCHOBHBIE THIIBI T'€OMETPUYECKUX NpeoO0pa3oBaHui U
IPOBOJUTCS HAEs PAcCMOTPEHMs pPa3IMYHBIX TIE€OMETPUH KaK COBOKYIIHOCTH
WHBApUAHTOB TON WJIM UHOW IpyIIIbl IpeoOpa3oBaHUM.

Ha gayanpHOM 3Tare, IS CBSI3U CO IIKOJBHOM M€OMETpHUel, paccMaTpUBaeTCs
TpeEXMepHOe €BKINA0BO MpOocTpaHcTBO E’. C TOYKM 3peHus BbICLIEH MaTeMaTHKU
BCECTOPOHHE M3Y4alOTCsl BEKTOPBI, MPSIMbIE U TIOCKOCTH, (GUTyphl BTOPOIO MOpPsIKA.
Jlanee wm3ydarorcss adQuHHBIE Mpeobpa3oBaHMs M IBIKEHUS IUIOcKocTed E° u
poCTpaHcTB E’, KOTOpbIe HAXOIAT LIMPOKOe IPAKTUUECKOe MIPUT0KEHUE, HATPUMED
B KOMITBIOTEpHOM rpaduke. 3aBepiaet Kypc «/ eomempusay U3y4eHUE MHOTOMEPHBIX
apGUHHBIX ¥ EeBKIMIOBBIX IPOCTPAHCTB, BKJOYas (DUIYpbl IEPBOrO M BTOPOIO
nopsakoB, adduHHBIE NpeoOpa3oBaHMsT U OCHOBBI ap(UHHOW M EeBKIMI0BOM
reOMETPHUHU.

B Teuenwe Bcero nmpolecca OOy4YEHUs] TMPOUCXOIUT CUCTEMATHUECKOE
H3ydYeHHe TeOMETPUYECKUX IMpeoOpa3oBaHU, NMPOBEJEHUE TEOPETUKO-IPYIIIOBOIO
B3IJIs1a HA TEOMETPHIO.

MecTo y4yeOHOH IMCUHMIIIMHBI B CUCTEME TTOATOTOBKHY CIEIIUAINCTA C BBICIIUM
oOpa3zoBaHUEM.

VuebHast aucuuIUIMHA «[ €OMeTpus» OTHOCHUTCS K MOAYII0 «Anredpa u
reOMETPHUS» TOCYJAPCTBEHHOTO KOMIIOHEHTA.
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Nzyuyenue pucuuruvusl «/ eomempus» B TEUEHUE BCEro CpPoKa OOydeHHs
IIPOXOAUT BO B3AMMOCBSI3H C U3y4aeMbIMU NapajuiesIbHO JUCHUILTHHAMMU: «Beedenue
8 cneyuanbHocms, «Aneebpa u meopus uuceny, «Mamemamuueckutl aHanus».

TpeOoBaHUs K KOMIIETEHIIUAM

OcBoenue yueOHOM AMCUUIUIMHBI «['eoMeTpum» JOMKHO 00eCIEYUTh
bopmMupoBaHue cienyroleli 6a30Boii npodeccHoHANILHONH KOMIETEHIIHH

BIIK. IlpumeHATH OCHOBHBIE ajnreOpanyeckue W reOMeTPUYECKHE ITOHSTHS,
KOHCTPYKIIMM M METOAbl IPU pELIEHUH TEOPETUYECKUX U  IPHUKIATHBIX
MaTeMaTUYeCKUX 3a1a4.

B pesynbraTe ocBoeHuUs y4eOHON NUCUUIUIMHEI CTYACHT JOJIKEH:

3HATh:

- BeKTOpPBI B E°, onepaiiu HaJl BEKTOPaMH;

- BIUIMIICH], TunepOosbl, mnapaboibl, SJUTUIICOWABI, TUMEPOOTOUIBI,
napabosou/Ibl, UX KAHOHUYECKHE ypaBHEHUS U CBOMCTBRA;

- MOHSTHS n-MepHOTro adh(UHHOTO U €BKJIMI0BA MTPOCTPAHCTB; ahGUHHEBIE
penepbl U KOOPAMHATBHl TOYEK; K-MEPHbIE IUIOCKOCTU M (DUTYpPBI BTOPOTO MOpPsIKa,
IpyIIIbl FTEOMETPUUECKUX NTpeoOpa3oBaHul;

yMeTh:

— BBIIIOJIHATH ~ONEpallMM  HaJ BEKTOpaMM; 3aluchiBaTh oOIIHEe M
rapaMeTpU4YeCcKUe YpaBHEHHUs IUIOCKOCTEM B Pa3IMYHBIX ITPOCTPAHCTBAX, OTIPENEIIATh
UX B3aMMHOE PACIIOJIOKEHUE; HAXOAUTh PACCTOSIHUSI MEXY TIIIOCKOCTSIMH;

- 1o o011IeMy ypaBHEHHUIO GUTyphI BToporo nopsaka B E* u E* omnpenensits
ee THUIl, pa3Mephl, PaCIOJIOKEHHE OTHOCUTEJIBHO CHUCTEeMbl KOOPAMHAT; NMPHUBOIUTH
obuiee ypaBHEHUE QUIypbl BTOpPOro mopsiaika B ad@UHHOM MPOCTPAHCTBE K
HOpMaJlbHOMY BUIY;

HMeTb HaBbIK:

- BJIaZeTb METOAOM KOOpJAMHAT TMpU peLIeHWd OCHOBHBIX 3a/ay
aHAJIUTUYECKOU FreOMETPHUHU.

CrpykTypa y4eOHOH AUCUHNIHHBI

JucuunnnHa usydaercss B 1 u 2 cemectpax. Bcero nHa m3ydenue ydyeOHOI
OUCUHUIUIAHBI «] €OMeTpus» OTBEICHO:

1 cemectp:

— JUIsl OYHOM (OpPMBI MONyHYeHHs BBICHIET0 oOpa3oBaHus — 198 dacos, B TOM
yucie 72 ayIUTOPHBIX Yaca, U3 HUX: JIEKLMU — 36 yacoB, tabopaTopHbie 3aHATHSI — 30
4acoB, YIPaBIIsIeMasl CaMOCTOsITeNIbHasl paboTa — 6 4yacos.

TpynoeMKoCTh y4eOHOU JUCHUILIMHBI COCTABISIET 6 3a4€THBIX €IMHUII.

dopma NpoMeKyTOUHOU aTTecTalluu — dK3aMeH.

2 cemecTp:

— JUIs OYHOH (OpMBI MOTydeHMs BbICIIEro obpazoBaHus — 116 yacos, B TOM
yucie 68 ayIUTOPHBIX Yaca, U3 HUX: JIEKLUHU — 34 yacoB, 1abopaTopHble 3aHATHS — 30
4acoB, yIpaBisieMasl caMOCTosITelbHast paboTa — 4 4acos.

TpynoeMKOCTb y4eOHOU JUCHUIIIMHBI COCTABIISET 3 3a4€THBIX €IMHHIL.

dopma NpOMEXyTOUHOM aTTecTalluy — dK3aMeH.



COAEP KAHUE YYEBHOI'O MATEPUAIJIA
Pa3znen 1. BexkTopsl

Tema 1.1. Beeoenue.

Ponp reoMerpun B MaTeMaTuKe M ee MNPWIOKeHUsX. llpenmeT u MeTonbl
aHAJUTUYECKON reOMEeTPHH.

Tema 1.2. [Ionamue eéekmopa.

HanpaBneHnHble  OTpe3ku. BexkTopbl Kak  KJacChl  3KBHUBAJIEHTHBIX
HalpaBJIeHHbIX OTpe3koB. JlnuHa BekTopa. OTKIaablBaHHWE BEKTOpa OT TOUKH.
Benuuuna yrna mexnay Bektopamu. KojnuHeapHble W KOMILIAaHAPHBIE CUCTEMBI
BEKTOPOB.

Tema 1.3. /Tuneiinvie onepayuu Hao0 6eKMOPaAMU.

CrnoxeHue BEeKTOPOB, CBOMCTBA ONEpallMy CI0XKEHHUS. Y MHOKEHHUE BEKTOPOB
Ha 4yucia, CBOUCTBA 3TOU onepanuu. JIuHeliHble KOMOUMHAIUU BEKTOPOB.

Tema 1.4. IIpoekuuu.

OnpeneneHrdss U OCHOBHBIE CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHUS Ha
MJIOCKOCTH U B IPOCTPAHCTBE.

Tema 1.5. bazucel u Koopounamel 6eKmopoe.

JInHeNHO 3aBUCUMBIE U JIMHEHHO HE3aBUCHUMbIE CUCTEMBbI BEKTOPOB. basucel u
KOOpAMHATHI BEeKTOPOB. OpueHTalus IPsIMOi, IJIIOCKOCTH U ITPOCTPAHCTBA.

Tema 1.6. [lonununeunvle onepayuu Ha0 6eKMoOpamu.

CkanspHoe NMpoU3BEAEHUE BEKTOPOB. BEeKTOpHOE Mpou3BeJeHUE BEKTOPOB.
CwmemanHoe mnpousBefeHUe BeKTOpoB. Popmynsl npeoOpa3zoBaHUs KOOpPAMHAT
BEKTOPOB.

Pa3zagen 2. IlpsiMble U MJIOCKOCTH

Tema 2.1. Cucmemol koopounam. Quzypsl u ypagHeHus

Addunnbie pemnepbl (AEKapTOBBI CUCTEMBl KOOpPJAWHAT) Ha MPSIMOM, Ha
IJIOCKOCTH U B mpocTpaHcTBe. KoopauHaTel TOUKM B JJAHHOM — perepe.
OpTOHOPMHPOBaHHbIE penepbl (IPSIMOYTOJbHbIE JEKApPTOBBI CHCTEMBl KOOPAMHAT).
[TonsipHble, chepudeckue W HMUIMHIAPHUYECKUE CUCTEMBI KoopauHaAT. DopMyIbl
npeobpa3oBanus ahPUHHBIX KOOpIUHAT TO4YeK. J[Ba OCHOBHBIX crocoba 3aIaHus
burypsi: napametpuzanus GUTYpsl U 3aaHue GUTYPHI C ITOMOIIBIO YpaBHEHHUS.

Tema 2.2. Ilpsaimsie na nnockocmu E*.

Paznuynble BUIBI ypaBHEHUN NPSAMON Ha TIockocTU. OnpeiesieHue B3auMHOTO
pacrojoKeHue ABYX IPSMBIX Ha IJIOCKOCTU MO UX ypaBHEHHUSIM. [1ydok MpsMbIX.
@opMyabl A7 BEIYMCIECHUS PACCTOSIHUS OT TOUKU O MPSIMOM M BEIUYMHBI yria
MeXAy NOpsIMbIMU. ['eoMeTpuyecKkuil CMBICT JHUHEHHOrO HepaBeHCTBA C JBYMS
HEU3BECTHBIMHU.

Tema 2.3. [Inockocmu u npameie 6 npocmpancmee E°.

Paznuunble BUABI ypaBHEHHMH ILIOCKOCTH B HpocTpaHcTBe. OmnpeneneHue
B3aMMHOI'0 PACIOJIOKEHUE BYX IIJIOCKOCTEW MO MX ypaBHEHUSIM. PaznuuHble BUIBI
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ypaBHeHUN TMpsMoil B mpocTpaHcTBe. OnpenesneHue B3aWMMHOTO pPaCIONIOKEHUE
NPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE IO HMX YpaBHEHUsM. DopMynbl ais
BBIUMCJICHHUSI PACCTOSIHMM OT TOUKM A0 HpPSIMOM M OT TOUKM 0 IIJIOCKOCTH B
POCTpaHCTBE. [ eOMeTpHUeCKUit CMBICI JIMHEHHOIO0 HEPABEHCTBA C 3 HEM3BECTHBIMU.

Pasgen 3. ®urypbl BTOPOro nopsiaka

Tema 3.1. Danunc, cunepboaa, napabdona.

DIIUNC — pa3fiduHble OMpeJe/ieHus], KaHOHUYECKOe ypaBHEHHUE, (OKYCHI,
dKCIeHTpUCUTET. [ umepbona — onpeaeneHrne, KAHOHUUECKOEe ypaBHEHHUE, (POKYCHI,
DKCIEHTPUCUTET, AaCUMMTOTHL. JupexTpuckl smaunca u runepOonsl. Ilapabona —
KaHOHHMUYECKOe ypaBHeHHe, Gokyc u aupekTpuca. [lapamerpuyeckue 3aaaHus
SIIAIICA M TUIEepOO0bl. Y paBHEHUs 3JLIMICA, TUIIepOOIbl M apabosibl B MOJISPHBIX
KoopauHataX. KacaTenpHble K 3JUIMICY, Tunepbosie, mnapabose. Onrtudeckue
CBOMCTBA 3JIIUIICA, TUIIEPOOJIBI, 1apadoIbI.

Tema 3.2. @uzypvt 6mopo2o nopaoka Ha niockocmu E*.

O61iee ypaBHeHHE GUTYpPBI BTOPOro MOPsAKA Ha MIOCKOCTH, IPUBEAEHUE €ro
K KaHOHHMYECKOMY BUY. JleBsITh TUMOB (GUTYp BTOPOTO MOPsiAKa Ha MIOCKOCTH.

Tema 3.3. @uzypot spawenun. L{ununopuueckue u KOHUYecKue Quzypol.

durypsl BpallleHUs, UUTHHIPUYECKIE U KOHUYecKrue GUrypsl B IpOCTPaHCTBE.
[IpeoOpazoBaHue cKaTHsl MPOCTPAHCTBA U Iepexoi OT (Uryp BpallleHus BTOPOro
nopsiika K purypam o61iero Buja. DJITUIICOUIBI BPALLEHUs, TPEXOCHbIE 3JIUIICOUIBI.
DanunTryeckue napadosiouasl. OJHOTOIOCTHBIE U ABYIOJOCTHBIE THUIIEPOOIOUIHI.
L{1IuHAPEI BTOPOTO MOPsIIKa — SJUTUITHYECKUH, Tapadonuueckuit, runepOoInuecKui.
Konycsl BToporo nopsaxa.

Tema 3.4. @uzypsi 6mopozo nopsaoka é npocmpancmee E°.

[Tonstue ¢uUrypsl BTOPOro IMOpsiAKa B IPOCTPaHCTBE. MeTon CedeHM
UCClIeJOBaHUS. (POPMBI MPOCTPAHCTBEHHOUM (DUTYpHI HA MIpUMeEpe TUIepOoInYecKOro
napabononna. Onucanue GUryp BTOPOro NopsiaKa B IPOCTPAHCTBE, UX KAHOHUYECKUE
ypaBHeHHUs. [IpsMonuHeiliHble o00pa3ylolide OJHOMOJIOCTHOro Trumepbosonsa Hu
runepOorueckoro mapabosnouga. [lmockue cedeHMs] NPOCTPAHCTBEHHBIX (QUIYP
BTOPOT0 MOPSAKA.

Pa3zgea 4. ApdpunHbie npeodbpazoBaHUs U ABHKEHH S

Tema 4.1. Appunnsie npeobpazosarnus niockocmu E* u npocmpancmea E’
Omnpenenenue, MpUMepbl M OCHOBHBIE cBoWcTBa ad@UHHBIX Mpeodpa3oBaHUN
TUIOCKOCTA W TIpOCTpaHcTBa. JIMHEeNHBI omeparop, WHAYIUPOBAHHBIA ad(OUHHBIM
npeobpazoBanueM. KoopauHaTHoe BblpakeHHe ad@hUHHOro mnpeoOpa3zoBaHUs.
["eoMeTpuyecKud CMBICI ONpeneauTeNst MaTpuibl ahhUHHOTO Mpeodpa3oBaHUs.

Tema 4.2. /lsusxncenua naockocmu E* u npocmpancmea E°.

Omnpenenenve, NpUMepbl W OCHOBHBIE CBONCTBA JBIKEHUH IIJIOCKOCTH U
npoctpaHcTBa. KoopaunatHas 3anuch ABuxkeHus. OnucaHue NBUKEHUU IIOCKOCTH

2 3
E’ u npoctpanctra E°.



Pasgen 5. ApdunHbIe IpocTpaHCcTBa

Tema 5.1. Onpedenenue, npumepsvt U npocmeiuiue ceolcmea aP@hunnozo
npocmpancmaa.

[TonsTre apPUHHOTO MPOCTPAHCTBA U €0 IPOCTEUILINE CBOMCTBA, BBITEKAIOIIINE
13 akcuom. [Ipumepsrl. ApudpmeTrdeckoe ahPuHHOE TPOCTPAHCTBO.

Tema 5.2. IInockocmu ¢ aghpunnom npocmpancmee.

[Tonstue k -MepHOi miockocTH B adpduaHOM mpocTtpancTBe A". HauanbHas
TOYKA M HalpaBIsOllee IMPOCTPAHCTBO IUIOCKOCTU. AdQQUHHBIE MpsiMble H
rurnepruiockocTh. Ilepeceyenue miockoctet, adpprHHas 000104Ka MHOXKECTBA TOUYEK.
AbduHHO He3aBUCHMMBIE CHUCTEMBbl TOYeK. TWUIBI B3aWMHOIO PACIONOXKEHHA IBYX
rIocKocTel B ahpUHHOM MPOCTPAHCTBE. XapaKTepUCTUKA MTapbl IUIOCKOCTEN.

Tema 5.3. Cucmemst Koopounam 6 aphunnom npocmpancmee. YpasHeHusn
nJ10CcKoCmel.

AddunHsle pemepbl W KOOPAMHATBHI TOYEK B a(@PUHHOM IPOCTPAHCTBE.
®opmynbl TpeobOpazoBaHusi KoopauHaT. OOluMe U mHapaMeTpudecKkue ypaBHEHUS

miockocth B apduuHOM mpoctpanctBe A", OmpenenieHue  B3aMMHOTO
pacroJio)keHrue ABYX IJIOCKOCTEH.

Tema 5.4. Aphunnvre omoobpasicenus.

[Toustue adduHHOrO oTOoOpaXkeHus: apdUHHBIX MpocTpaHcTB. OnHOpPOIHAS
qacTh adhGuHHOTO 0TOOpaxkeHUs. O6pa3 MIOCKOCTH NpH ahPUHHOM OTOOpaKEHUH.
KoopaunatHas 3amuck addunHOro otobOpaxenus. Wzomopdusm addUHHBIX
npocTpaHcTB.  ABTOMOpdu3Mbl  (apduHHBle npeoOpazoBaHus)  adPUHHOrO
npocTpaHncTBa. AQGUHHO SKBUBaIeHTHBIE GUTypbl. ['eomeTpus adhGUHHOMN rpyIIIbL.

Tema 35.5. bapuuenmpuueckue JIUHEUHblE KOMOUHAUUU HMOYEK U
oapuuyenmpuueckue KoopoOUuHamol.

bapuuenTpuueckue  nuHeHHble ~— KoMOMHAUMKU ~ TOo4YeK  aPUHHOTO
npocTpaHcTBa. LIeHTp TshKecTr cucTeMbl MaTepUalbHBIX TOUeK. bapuiieHTpudeckue
KOOPIMHATHI TOYEK OTHOCUTENHHO ap(GUHHO HE3aBUCUMOM CUCTEMBI TOUEK.

Tema 5.6. Ilapannenenunedsl U CUMHIAEKCHL 8 6eU{ECMBEHHBIX APPUHHbBLX
npocmpancmeax. Beinykisie gpuzypol.

n -MepHBIA MapasJesenune] B BelleCTBeHHOM ahp(@UHHOM MPOCTPAHCTBE U
€ro dJIEMEHTHI. 1 -MEPHBII CUMILIEKC B BeILIECTBEHHOM ah(pUHHOM NMPOCTPAHCTBE U
ero sjeMeHThl. IloHsiTue BBIMYKIOW (QUryphl, OpuUMephbl. Brimykias 000y04YKa
MHOXECTBa TOYEK.

Tema 5.7. @uzypst 6mopozo NOpAOKA 6 euleCmEeHHbIX aghhunHblX
npocmpancmaeax.

@urypsl BTOpOro rmopsaka (KBaIpuKH) B BelIeCTBEHHOM adhPUHHOM

npoctpanctBe A", TlepecedeHue KBaApUKX C TPAMOM. ACHMITOTHYECKHUE
HanpasieHus. JIMHUK 3JUIMIITUYECKOT0, TUIIepOOIMUecKOoro, NapadoIndecKoro TUIIOB

2
Ha miockoct KE°. Ilentper kBagpuk. JuameTpasibHble IUIOCKOCTH KBaJpPHKH.
JuameTpsl NnuHUE BTOporo mnopsinka. [lpuBeneHue ypaBHEHHUM KBaJpuUKU K
HOpMaJTbHOMY BHAY C TIOMOIIbIO TIpeoOpa3oBaHusi KoopauHat. AdduHHas
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KIacCU(pUKalMs KBaJApWK B BellECTBEHHOM adduHHOM mpocTpadcTee A,
Addunnas knaccudukanus JUHUN BTOporo mnopsiaka. AdduHHas KiraccHpUKaIIUs
MIOBEPXHOCTEH BTOPOTO MOPsIIKa.

Pa3nen 6. EBkiuaoBbI NpocTpaHcTBa

Tema 6.1. Eexnuooest 6ekmopHbvle npocmpancmad.

[TousTue €BKJINJIOBA BEKTOPHOTO IIPOCTPAHCTBA, IPUMEDBL.
OproHopMUpOBaHHbIe ©0a3uChl U  OPTOrOHA/IbHbIE MaTpullbl. OpTOroHAIBHOE
JIOTIOJTHEHKE NTOATIpocTpancTBa. Martpuna ['pama cucTeMbl BEKTOPOB.

Tema 6.2. Eexnuooest moueunvle npoCcmpancmaeda.

[ToHsTHe M -MEPHOrO  €BKIMIOBA  TOYeyHOro  mpoctpancrea  E".

OproHopMupoBaHHbIe pernepbl. [Tnmockoctu B mpoctpanctBe E", oproronansHOCTH
miockoctedd. Illapel, cdeprl, CUMILIEKCH, MNapajjelenuneasl B eBKIUAOBBIX
IPOCTPAHCTBAX. BBIYUCIEHUE PACCTOSHUM MW BEJIWYMH YIJOB MEXIy JABYyMs
ruiockocTaMu. OObeMbI MapajieNeNnuIe 0B U CUMILIEKCOB.

Tema 6.3 /leusicenun u e6K1U006a 2e0Mempus.

['pynna asuwxeHui mpoctpanctsa E". EBKINIOBO SKBUBAIEHTHbIE (UIYPBI U
€BKJIMJ0BA FEOMETPUSL
Tema 6.4. Duzypsl 6mopo2o NOPAOKA 8 e6KAUO0BHIX NPOCMPAHCHIBAX.

KaHoHnyeckoe ypaBHeHHe KBaJIpuku B mpoctpancTBe KE". Ilpusenenue

3
O6HICFO YpaBHEHUS IMOBEPXHOCTU BTOPOIro IMOpsAAKa B TIIPOCTPAHCTBE E K
KaHOHHYCCKOMY BUOY.



YUYEBHO-METOJIUYECKASI KAPTA YYEBHOM JUCHMUITIJINHBI
OuHas ¢popma rosyyeHus BhIcLIero o0pa3oBaHusl ¢ IPUMEHEHUEM
IUCTaHLMOHHBIX 00pa3oBaTenbHbIX TexHoioru (JOT)

KonuyecTBo ayauTopHbBIX

g 4acoB %
= _| Haspanue paszena, TeMbl o 2 Z & o E
s Z <| 22| Eq 20 & 3%
o b S| EEEE eS| g8
O Z N R o X g R/ 7 om s oM
= O = o = s a g4 = O oy
S Rl 5858 98 88 o
a5 g | @ VAR S
= | O =
1 2 3 o 5 6 7 |8 9
1 cemecmp
1 | BexkTopsl 14 12 2
1.1 | Beenenue 1
1.2 | IloHsiTHE BeKTOpa 2 Ompoc
1.3 | JIuneiinple omnepauudu Hang | 2 o Omnpoc
BEKTOpaMu
1.4 | Ilpoekuuu 2 Omnpoc
1.5 | bazucsl U KOOpAWHATHI | 2 3 Ompoc
BEKTOPOB
1.6 | I[lonunuHelHbIE omnepanuu | 5 5 2 Kontpon
HaJl BEKTOpaMHU bHasl
paboTta
2 | IIpsiMble U NJIOCKOCTH 11 10 2
2.1 | Cucremsl KOOpAMHAT. | 3 4 Ortyert no
Qurypsl ¥ ypaBHEHUS WUHIUBU
yaJlbHOMY
3a1aHUI0
2.2 | Ilpsimble Ha uiocKocTH E’ < A Tegr
2.3 |IInockoctu wu 1npsAmele B| 4 2 2 Kontpon
npoctpaHcTBe E* bHas
paboTta
3 | ®urypsbl BTOPOro nopsiaka 9 8 2
3.1 | Onnunc, runepOoina, 3 2 Tect
napaboJia
3.2 | @urypsl BTOpOro nopsiaka Ha | 2 2 2 Ortyer o
miockoctu E? WHIVBU
yalnbHOMY
3a/1aHUIO0
3.3 | ®urypsl BpallleHUs. 2 2 Omnpoc
[{unuHapUYECKUE U




KOHUYECKHEe (DUTYPbI
3.4 | @urypsl BTOPOro IOPSAKA B 2 2 Omnpoc
npoctpadcTse E’
Bcero 3a cemecTp 36 30 IK3aMeH
2 cemecmp
4 |Adpdunubie 7 6
npeobpa3oBaHus "
ABHIKEHH 1
4.1 | Abpunusie npeobpazoBanus | 4 4 Omnpoc
wiockocTd E? M mpocTpaHCTBa
E3
4.2 | IBwkenuss tiockoctd E* u| 3 2 Kontpon
npocTpaHcTsa E’ bHas
pabora
S | AdpduHHbIe NPOCTPAHCTBA 15 14
5.1 | Onpenenenue, mnpuMepsl H | 2 Ormpoc
npocTenime CBOMCTBa
adGUHHOTO MPOCTPAHCTBA
5.2 |Ilmockoctt B  addunHom | 3 o Omnpoc
MIPOCTPAHCTBE
5.3 | Cucremsl KOOpAUHAT B| 2 o Kountpon
adhuHHOM IIPOCTPAHCTBE. bHas
YpaBHEHHUS IIJIOCKOCTEN paboTa
5.4 | AbdbunHabIe 0TOOpaKEHUS 2 Onpoc
5.5 | bapunentpuyeckue 2 Omnpoc
JTUHeHHble KOMOMHALIMY TOYEK
U OapulleHTpUUeCKHe
KOOPAMHATHI
5.6 | Ilapannenenune/sl u| 2 o Omnpoc
CUMILIEKChl B BEIIECTBEHHBIX
adpGUHHBIX  NPOCTPAHCTBAX.
Brinykiisie Gurypsl
5.7 | @urypsl BTOpOro mopsiaka B| 2 2 Otuer no
BEIIECTBEHHBIX  a(PUHHBIX WUHIUBU
MPOCTPaAHCTBAX yaJIbHOMY
3a/1aHHUIO
6 | EBKINI0BbI IPOCTPAHCTBA 12 10
6.1 | EBKIUI0BEBI BEKTOpHBIE | 4 4 Omnpoc
NPOCTPAHCTBA
6.2 | EBKIU0BBI To4yeuHble | 4 ! KonTpon
pOCTpaHCTBa bHas
paboTta
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6.3 | JABuxeHus U eBKIMIOBa | 2 Omnpoc
reoMeTpust
6.4 | @urypsl BTOpPOro mnopsaka B| 2 2 Otuer o
€BKJIUJIOBBIX POCTPAHCTBAX WUHIVBU/T
yaJIbHOMY
3a/1aHHUIO
Bcero 3a cemecTp 34 30 IK3aMeH
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HH®OPMALINOHHO-METOANYECKASA YACTD
OcHoBHasi inTepaTypa

iL. Anexcanzapos, I1. C. Kypc aHalIuTH4ecKON reOMETpUM W JIMHEHHOMU
anrebps! : yueOHuk [y By3zoB] / I1. C. Anekcanapos. - U3n. 5-e, ctep. - CaHKT-
[TerepOypr ; MockBa ; Kpacuomap : Jlams, 2023. - 511 c¢. - URL:
https://e.lanbook.com/book/339014.

2 bepeskuna JI.JI. AHanuThueckas reoMeTpusi W JuHeHHas anredpa:
yueOHuK. — MuHck, PUBILL, 2022. — 412 c.
S Knerennk, JI. B. COopHuK 3ana4 10 aHATUTUYECKON F€OMETPUH :

yuebHoe mocobue / [. B. Knerenux ; nox pen. H. B. Edumosa. - U3n. 17-¢, ctep. -
Canxrt-IlerepOypr ; MockBa ; Kpacuomap : Jlawp, 2022. - 223 c. - URL:
https://e.lanbook.com/book/187823.

4, bexnemumen, JI. B. Kypc aHanuTuyeckoid reoMeTpuyd U JIMHEUHOU
anre6psl : yuebHuk / JI. B. bexnemumes. - U3n. 20-e, crep. - Cankrt-IletepOypr ;
MockBa s Kpacnonap : JlaHp, 2024. - 447 e - URL:

https://e.lanbook.com/book/189312.

Edumos, H. B. Beiciuas reomeTpus : 4 CTy . MATEMAaTUYECKUX CIIELl. BBICIIUX
yueOHbIX 3aBeneHuit / H. B. Epumon ; MI'Y um. M. B. Jlomonocosa. - U3x. 8-e. -
Mockaa : JIEHAH/I, 2022. - 586 c.

5. Kononos, C. I'. T'eomerpusi : 3J€KTPOHHBIM y4eOHO-METOOUYECKUAN
KOMILTIEKC I crenuanbHocTd: 6-05-0533-07 «Marematka W KOMIIBIOTEPHBIE
Hayku», npodmmusanus: «Matemartuka»» / KononoB C. I'. ; BI'Y, Mexanuko-
MatemMatudeckuii dak., Kad. reomerpun, TONOJOTMUM U METOIMKH NPENOAABAHUS
MaTeMAaTUKH. - Munck : BI'Y, 2024. - 79 o - URL:
https://elib.bsu.by/handle/123456789/320764.

JonosHuTe bHAs JJUTEepaTypa

6. Kononos, C. I'. AHanutuueckasi reoMeTpus : y4ued. mocobue sl CTY..
yUpeXkaIeH!H BBICII. 0O6pa3zoBaHus 1o Matemaruyeckum crell. / C. I'. Kononos ; BI'Y.
- Musck : BI'Y, 2014. - 238 c. - URL: http://elib.bsu.by/handle/123456789/113440.

7. [ToctHukoB M. M. Ananutudeckas reometpusi / [loctHukoB M. M. - 3-e
uzn., wucnp. - Canxr-Iletepbypr : Jlaws, 2022. - 416 c¢. - URL:
https://e.lanbook.com/book/210347.

8. bypnyn A.A., Mypamko E.A., Tonkaues M.M., ®enenxko A.C. COOpHUK
3ama4d Mo airedpe M aHATUTHYECKOW reoMeTpuu: ydeOHoe mocobue. — MUHCK:
YHusepcuretrckoe, 1999. — 302 c.

9. MogenoB I1.C., Tlapxomenko A.C. COopHMK 3afady MO aHAIUTUYECKON
reomeTpuu: yueOHoe nocodbue. — M., Hayka, 1976. — 384 c.

10. Koctpukun A.U., Manusn FO.U. JIunelinas anre6pa u reomeTpusi: yueoHoe
nocobue. — M., Hayka, 1986. — 303 c.

11. IToctHukoB M.M. Jlekuuun no reomerpuu. Cemectp I. AHanuTudeckas
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reoMmeTpusi: yuebHoe nocodbue. — M., Hayka, 1979. — 336 c.

12. Munosanos M.B., TsiukeBuu P.JM., ®enenko A.C. Aunrebpa u
aHalIUTUYeCKasl reoMeTpus: B 2 4.: yueOHoe nocodue. — MuHck: Brimiiinas mkoia,
1984. -4Y. 1. -302 c.

13. MunoBanoB M.B., TonkaueB M.M., TreimkeBuu P.M., Penenxko A.C.
AnreOpa W aHaJIUTHUYeCKass reoMeTpus: B 2 4Y.. ydyeOHoe mocobue. — MHUHCK:
Bprmsimas mkona, 1987. — 4. 2. — 269 c.

IlepeyeHb pekoMeHyeMbIX CPEACTB JHATHOCTHKH U MeTOAUKA
¢opmMupoBaHHS HTOTOBOI OTMETKH

JInsi OLIEHKM COOTBETCTBUSI AOCTIDKEHWM U YPOBHSI 3HAHUW CTYIEHTOB
TpeOOBaHUSIM  MPOrpaMMbl  HUCHOJB3YETCS  CIASAYIOLIUM  JUArHOCTHYECKUU
UHCTPYMEHTAapUM:

- KOHTpOJIbHAas paboTa;

- YCTHBIA OIPOC;

- OTYET [0 UHAUBUAYAJIBHOMY 3a/1aHHIO;

- TeCT.

[Ipy olEHMBaHUMM YCTHBIX OTBETOB YYHWTBHIBAIOTCS I[IOJHOTA, TIIyOHHa,
000CHOBAaHHOCTh M TOYHOCTh U3JIOKEHUSI MaTepuana, CTeNeHb OCO3HAHHOCTH
M3Y4EHHOI0 Marepuasna, IOATBEePXKIEHUE TeOopeTUuYecKux (aKTOB MpUMeEpaMHu,
I'PaMOTHOCTb PEYHU.

OTMmeTKa 3a BBIIOJHEHWE WMHAMBUAYANbHBIX 3aJaHHU OTpa)kaeT CTeIeHb
CaMOCTOSITeJIbBHOCTA  BBINIOJIHEHUS  3alaHusl, COOTBETCTBHE  TEOPETUYECKUM
MOJIO’KEHUSIM, TBOPYECKHUM NOAXOA.

dopMoii MPOMEXYTOUHON aTTecTalluy o JUCHUTITHHE «[ eoMeTpus» yaeOHbIM
TJIAHOM IIPEeAYCMOTPEH IK3aMeH.

Hns  ¢dopMupoBaHHS HTOTOBOW OTMETKM IO y4eOHOM  JUCIMILINHE
HCIIOJIb3YeTCsl MOAYJIBbHO-PEUTHUHIOBAsI CUCTeMa OLIEHKH 3HAHWM CTYyJeHTa, Jarolas
BO3MOXXHOCTb MPOCIEIUTh M OLEHUTh JUHAMHKY IMpollecca JOCTHXKEHHS Ieaei
oOyueHusi. PelTuHroBas cucrema mpenycMaTpUBaeT HUCIOIb30BAaHUE BECOBBIX
K03 QULIMEHTOB AJI TEKYIlel U MPOMEXyTOUHOM aTTeCTallUU CTYJECHTOB 0 yueOHOM
JOUCLIUTLIINHE.

@opMHUpOBaHUE MUTOTOBOM OTMETKM B XOJ€ TMPOBEJEHHUS KOHTPOJbHBIX
MEpOINPUATHNA TeKylled arrectauuu (IIpUMEpHble BecOBble KO3(h(OUIIMEHTHI,
ONnpejeNsiole BKIaJ TEKylLled arrecTaldd B OTMETKY IpH MPOXOKICHUH
MIPOMENKYTOUHON aTTecTalluu):

- KOHTpoJsbHbIE paboThl — 40 %;

- OTYET 10 UHAUBUIYIBHBIM 3agaHusM — 20 %o;

- ycTHBIe onpockl — 20%;

- TecThl — 20%.

WNroroBass oTMeTKa IO AUCLUIIIMHE PACCUMUTHIBAETCS HAa OCHOBE OTMETKHU
TeKylled arrecTauuy (pPeUTHHTOBOM CHUCTEMBI OIleHKH 3HaHuid) — 40 % wu
DK3aMEHAIIMOHHOU OTMETKH — 60 %.
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IIpuMepHbIi nepedyeHb 3aaHuil A5 yNpaBJ/isieMoii caMOCTOSTEIbLHOM
padoThI CTYA€HTOB

Tema 1.6. IloniuHeiiHble onepauuy Haa BeKTOpamHu (2 4.)
1. ITycts M — touxa nepeceyenus Menuan TpeyroJbHUKa ABC Bripazute BEeKTOpPBI

. o g e—

MA, MB,MC' yene3 gextops @ = 4B b=BC,

2. Ilyctb (,/.k) _ IpaBbli OPTOHOPMUPOBaHHBIA 0Oaszuc. JlaHbl BEKTOpPHI

a=5%-4j+k, b=3i +2j+k, c=-3i +j-2k. Haiimure: 1) KOOPIMHATEI

Bextopa d =d —2b +¢C B Gasuce @.7.k); 2) BenMUMHY Yria MeXIy BeKTopamu b u

¢> 3) nnauny BexTopa € * b; 4) cMemIaHHOe Mpom3BeneHue bed.

3. Haitnure amuny sextopa P =970 =C. ecny @:0,¢ = wonmnanapubie Bexropst

takue, uto | 41=3 [01= 2 [€1=5 poppupnmy YIJIOB MEXIy BeKTOpamMu 9 u b, a
- z

Taxoke Mexay 2 u € pasubI 3

0. E.F,G~

nMaroHaeil rpaHeii napasiesenuena, He IPOXOAsMIIKX depes Bepiuny A Haitaure
o6bem mupamusl AEFG.

4. O6pem napannenenunena 4BCDA'B'C'D' papen 1 TOUKH NepeceyeHUs

5. ABC _ paBHOCTOpOHHMI TPeyronbHHK, BIMCAHHEIH B OKPY>XKHOCTb pajuyca R, v

VL 2 A B 2 2

— TOYKa OK A,B,C. Hay ‘ ’ +’ ’ +lMC| '
PY’KHOCTH, OTJIMYHAS OT Haiinure

Dopma KOHMPONA - KOHMPOAbHaAA paboma Ne 1 (npumepHolil eapuanm).

Tema 2.3. [InockocTu U npsimbie B npocTpancTBe E° (2 4.)

x=-1+3t,

y=2-2t.

1) Ans mpsMoit A HaliguTe: HaNpaBIISIOMIMK BEKTOP; HOPMAJIBHBIM BEKTOP; YIIOBOI
K03 ULMeHT; obIiee ypaBHEHHE.

1. Jana mpsmas A: {

2) Hanumure ypaBHEHUS IPSAMBIX A, U A,, TIapaienbHbIX A U oTcTosmmX OT A Ha
paccrosHue d =+/13.

3) Haiinute TouKy, CHMMeTpHUUHYIO Touke M (6,6) OTHOCUTENBHO NpsiMoit A .

2. Mansl Toukn A(3,5) u B(-1,-2). Ha npsamoii 7x—6y+1=0 Hnaitnure Touky C
TaKylo, 4To Iiouaap TpeyronbHuka ABC paBHa 1.
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6x+2y—-2-~9=0,

C KOOPAWHATHBIMU
3x4+2y+2z-12=0

3. Haiiiure TOUKM IlepeceueHus NpsMOoin {
MJIOCKOCTSIMMU.

4. JIyu cBera npoxoauT 4yepe3 To4ky M, (1,—1,—1) u, OTpa3sMBIIKCH OT IIOCKOCTH
n:x—y—z—-6=0, mpoxomur udepe3 TO4Ky M,(—1,2,0). Hanumure ypaBHEeHUA
MIPSIMBIX, COZIEPIKAILIMX COOTBETCTBEHHO JIy4H MaJalOlUi U OTPAKEHHBIM.

Dopma KOHmMpPoNA - KOHmMPoabHaa paboma Ne 2 (npumepHotii eapuanm).

Tema 3.2. @urypsbl BTOPOro nopsiika Ha miockoctu E? (2 4.)
1. Onpenenure THI, pa3Mephl U PacloNoXeHue (GUTypbl BTOPOrO MOPSIKA, 3aJaHHON
JIaHHBIM ypaBHeHueM. CrenaliTe pucyHOK.

6xy +8y° —12x—26y +11=0.
2. OnpenenuTe TUI, pa3Mepbl U pacrojokeHue GUrypbl BTOPOro nopsiaxa, 3alaHHoH
JaHHBIM ypaBHeHUueM. CrenaliTe puCyHOK.

4x* +12xy—y* —8x—12y-5=0.
3. OnpenenuTe TUII, pa3Mephl U pacIoioKeHHe GUTypbl BTOPOTo NOpsaKa, 3aJaHHOM
JaHHBIM ypaBHeHueM. CrenaiiTe pUCyHOK.

16x* +24xy +9y> +110x—230y —475=0.

4. OnpenenuTe TUI, pa3Mepbl U pacroyokeHue GUrypsl BTOPOro mnopsijaka, 3agaHHon
JaHHBIM ypaBHeHueM. CrenaiiTe pUCyHOK.

5y +12xy—12x-22y-19=0.
5. Onpenenvre TUI, pa3Mephl U pacloioKeHHe (GUTypbl BTOPOro NOpsAKa, 3alaHHON
JIaHHBIM ypaBHeHueM. Crenaite pucyHoK.

x> —4xy+4y* +4x-3y-7=0.
@opma Koumpoaa — omuem HO UHOUBUOYAbHOMY 3A0AHUI0 (NpUMeEPHblIe
8apUAHMbL).

Tema 4.2. /IBuskenust miockoctu E* u npocrpancTa E* (2 4.)

1. B xakue npsimbie nepeidIyT KOOpAUHATHBIE OCH IIPU TOBOPOTE MIOCKOCTU HA YIrOJl
7

3 BOKpYT To4kd M, (-1,3)?

2. Haitnute mHBapraHTHbIE NpsiMble aQUHHOrO MpeoOpa3oBaHus f:

xX'=y-9,
o
V' =9x+1.

Kax 3anumiercst npeobpa3oBaHue B cucTeMe KOOPAUHAT, B KOTOPOH KOOPAUHATHBIMU
OCSIMU SIBJISIFOTCS. UHBApUAHTHBIE IPsIMble?
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3. [Iycts Oxy — mpsMOyrosbHas cCHCTeMa KOOpPAMHAT Ha IJIOCKocTh. Hamwumwmre
(dopMyJibl, 3aar01IKME KOMIIO3ULIMIO IBYX IBWXKEHUI: f = f, o f,, A€ f, — CHMMeTpHUs
TUIOCKOCTU OTHOCHUTENBHO ocu Ox, f, — CUMMETpHUs IUIOCKOCTH OTHOCHUTEIBHO

MIPSIMOM, TIPOXOsiLIEeH Yepe3 Hayano KOOPAMHAT U cocTaBisitomel yroa 120° ¢ ocbro
Ox.

4. JIokakxuTe, UTO IIIOCKOCTh X — y = 0 mepecekaeT MOBEpPXHOCTh 2)° +2z° —2x=0

1o OKpy>XHOCTU. Halinure 1ieHTp U paauyc 3TOM OKPY>KHOCTH.
5.TIycTh f1, 2, /3, f1 — cumMeTpun miockoctd E? oTHOcUTenbHO npsaMbIX. KoMmosumust
3TUX OTOOpaKeHUU f = f1 f2 /3 fa MOXKET OBITH OJHUM U3 CIAEAYIOIINX IPeodpa3oBaHui:

1) napannenvrwiti neperoc;

2) no8opom NiIOCKOCMU 80KpPY2 HENOOBUINCHOU MOYKU;

3) cummempus omHocumenvHo NPAMOU,

4) ckonb3awas cumMmempus;

5) mooicoecmsernrnoe omobpadicenue.

Dopma KOHMPONA - KOHMPOAbHAA paboma Ne 3 (npumepHbLit gapuanm).

Tema 5.3. Cucrembl koopauHat B adp¢HHHOM NpPOCTPaHCTBe. YpaBHeHHUS
njaockocrei (2 4.)
1. HanuimuTe nmapaMeTpudecKue ypaBHEHHUs ILJIOCKOCTH, siBistonedics adduHHON

000JI0YKOH TOYEK
A=(1,1,-2,2),B=(-3,1,4,4),C =(-1,2,3,6), D=(0,2,-1,3), £ =(-1,0,1,2)

2 _ 2 2 2
2. JlaHbI IOCKOCTH B =M, +W*, P =N, +U" apGUHHOM NPOCTPAHCTBE R".
M, =(2,5,1,5), W*=((1,3,-1,2),(2,4,-3,5));

N, =(0,-3,~1,-2), U*=((1,5,3,5), (2,4,-6,1)).
OHpeI[eJII/ITe B3aMMHO€ PaCIIOJIOXKEHHE 3TUX IIJIOCKOCTEMN.

3neck

4 ey —_ —_
3.B C€BKIIMJOBOM IIPOCTPAHCTBE R HaUJIUTE pacCTOAHUE OT TOYKHU MO - (8’10’ 9’ 1)

10 mI0ckocTH B 3amannoit cucTeMoit ypaBHeHw il
4x, —6x, ++3x, +5x, =21,
—2x, +x,+x, =3.

a TaKoKe OPTOrOHATBHYIO IPOEKIMIO JaHHOM TOYKH Ha TIOCKOCTh B.

(O,c,,...,c o B
4.Ilyctp V7> "1>"*"n/ — OpTOHOPMUPOBAHHBIN perep B €BKJIUI0OBOM MPOCTPAHCTBE
. Haiinure paccTosiHMe OT Hayana KOOPAUHAT J10 TUIIEPILTIOCKOCTH, KOTOpas OTCeKaeT

Ha KOOPAMHATHBIX OCSIX OTPE3KU BETUYMHOMN byewsd
Dopma KOHMPONA - KOHMPOAbHAA paboma Ne 4 (npumepHblil eapuanm).
IIpumepHas TemaTHKa J1a00pPATOPHBIX 3aHATHIA

n .
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I cemecmp (HoMepa [6] u [7] COOTBETCTBYIOT UCTOUHUKAM B II€PEYHE JIUTEPATYPHI).

Duzypobl u ypasHeHUus
3ausrTue 1.

Duzypa — noboe muodxcecmeo mouex O npocmpancmea E, € mom uucne u
nycmoe. Ananumuueckas e2eomempus uzyuaem @uaypel ¢ NOMOwbio anzebpui,
UCNONL3YSL Memoo Koopounam. DPuzypa Hazviéaemcs RAOCKOU, eciu cywecmeyem
NIIOCKOCMb, 8 KOMOPOLL 1edcam 8ce Mouku Quaypol.

Brauane OyaeM paccMaTpuMBaTh IUIOCKHE (GUIYpHI, Jexallde B Iuiockoctu EZ,
Ecnu Oxy — cucmema koopounam Ha naockocmu, mo nobas puzypa ® < E* moocem

Ovimb 3a0aHa ypagHeHuem ¢ 08yMs Heu38eCmHbIMU:

F(x,y)=0. (D)

3nech F' — hyHKIMS IBYX BEIIECTBEHHBIX MEPEMEHHBIX X,y €[] , T.e. HEKOTOpOe
IIpaBUJIO0, IO KOTOPOMY yTIOPSIIOUEHHOM Mape BELIECTBEHHbIX uucen (x,))u3 odiactu
onpenenenuss D(F) ¢yHkuuu F cTaBUThCS B cOOTBeTCTBUE uMciao F(x,y)ell.Tor

daxkr, yto (1) — ypaBHeHue purypsl @ o3HauaeT, o ompeneaeHuto, 4to O cocTout
U3 BCEX TOYEK IUIOCKOCTU, KOOPAUHATHI KOTOPBIX SBJSIOTCS PELUICHUSIMU YPaBHEHMUS
(1), Te.
@ ={M(c,,c,) € E*|(c,,c,) - peruenue (1)}.

JIroboe ypasnenue (1) 3a0aem Ha nrockocmu 6noaHe onpedenentyio Quaypy, 0OHaKo
00Ha u ma sHce hucypa mosxxcem 6vimsb 300aHA PA3TUYHLIMU YPABHEHUAMU.
Jlanee OynmeM pemnaTh 3aJaud [ABYX THUIIOB: HMes ypaBHeHue (1), ompenensiTe
(prcoBaTh) COOTBETCTBYIONIYIO (DUTYpPYy U HA0OOPOT JIsl AAaHHOHU (UTYPBI COCTABIATh
ypaBHeHue (1), KoTopoe ee 3aaaer.
Hapucyiime ¢uzypel, komopuie 3a0aromes ypasHeHUAMU:

xX+y~2=0;

Y —4y-2x+4=0;

x>+ Y +x+y=0;
xy+2=0.

Cocmasvme ypasHeHus ciedyiowux guayp:
BEPTUKATIBHOMN (FOPU30HTAILHOMN) IPSAMOM, IPOXOsIIEH yepe3 TouKy M (2,-3);
IIPOU3BOJIBHON OKPYKHOCTH C LIEHTPOM B To4Ke M, (x,,V,) " paguycom r > 0.
ToukHu M (2,-3).
3aoanue na oom.

1. Hapucyiime gueypul, komopbwle 3a0aromcs YCai08UsMU:
DEx-2+0+2)*=4

2)|x=2|+|y+2| =2
max{|x — 2|, |y + 2|} = 2.

2. Cocmasvme ypasHeHue 080emoyus.
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3. [lycmv F, u F, — mouku nnockocmu, paccmosnue mexcoy KOmMOpblMU pPA6HO

2¢ > 0. Cocmaseme ypagHeHue ghuzypvl, COCMosujel uz 6cex moyex niocKocmu, O0Jis
Komopwix pasHocmuv paccmosnui 0o F, u F| pasna 2a, a < c¢. Hapucyime danuyio

puzypy.
3ausiTue 2.
Ocnosnasa 3aoaua. Ilycmv F, u F, — mouxu niockocmu, paccmosnue medxncoy

komopvimu pasro 2c¢ >0. Cocmasvme ypaeHenue gueypel, cocmoswel us ecex
mouek niockocmu, 0Jisl KOMmopwix cymma paccmoanui do F, u F, pasna 2a, a>c.
Hapucyrime dannyio ¢puzypy.
3aoanue na oom.

1. Hapucyiime ¢ucypvi, Komopuie 3a0aromces YCai08UAMU:

D) (x=2)+@+2)7=4

2) |x=2|+ |y + 2| =2;

max{|x — 2|, |y + 2|} = 2.

2. Cocmasbme ypagHeHue 080emo4us.

3. Ilyeme F, u F, — mouxu niockocmu, paccmosnue medxicoy KOMOPbIMU PABHO

2¢ > 0. Cocmasbme ypagHeHue gueypvi, cocmoaweli U3 6cex mouex niocKocmu, OJis
Komopwix pasHocmuv paccmosHui 0o F, u F, pasna 2a, a < c¢. Hapucyume oannyio

pueypy.
3ausTue 2.

1. IIposepka oomauine2o 3a0aHus.

2. Onpedenumo NOAAPHYIO CUCEMY KOOPOUHAm. 3anucamso cési3b MeHcoy
noaspHolmu u oekapmosvimu koopounamamu. (cM. § 6.1 I1.C. Mogenos, A.C.
[TapxoMeHKO).

3. 3aoauu.

1) Hamu1muTe B MOISPHON CUCTEME KOOPAMHAT ypaBHEHUS a) OKPY>KHOCTHU C LIEHTPOM
B Hayalle KOOpAuHaT; 0) BepTUKAIbHOU (FOPU30HTAIBHON) HPSIMON, MPOXOIALIEH
yepes TOUKy M (2,-3);

2) Hapucyiite Qurypsl, 3ajaHHble ypaBHEHUSIMU B IIOJSIPHOM CUCTEMe KOOpJHUHAT: a)
r=¢@; 6)r =sinng; n=1,2734.

4. Onpeoenumov cucmemol KOOPOUHAM 8 NPOCMPAHCMEE: OEKapmo8y
NPAMOY20NIbHYIO, CheputecKyio U YunuHOpUu4eckyro. 3anucams céa3b Mextcoy
chepuueckumu (YUIUHOpUYECKUMNI) U 0eKapmosbimu Koopounamamu. (cM. § 6.2

[7D.

3aoanue na oom.

1. Hapucyume ¢ueypy, komopas 3adaemcsi 8 NOAAPHOU CUCmMeMe KOOPOUHAm
ypaenenuem v = 2(1 — cos @).

2. llycmo F, u F, — mouxu nnockocmu. Cocmagome ypasHenue uzypbl, cocmoauyel

U3 8cex mouex niocKocmu, 0J1 KOmopulx omHoulenue paccmoanuii 0o F, u F, pasHo

k > 0. Hapucyiime oannyro gueypy.
3. Kaxasa ¢ueypa e npocmparcmee 6 O0exkapmogol NpsAMOY2OIbHOU CUcmeme
KoopouHam 3adaemcs ypasHenuem x> +y? = z%?
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Bexmopoi
3austue 3. B aynutropuu: [7], No 1; 4; 11; 19; 14... Ha nom: [7], Ne 8; 22; 15; ...
3ausTue 4. B aynutopuu: [7], Ne 23; 25; 28; 32; 43... Ha nom: [7], Ne 26; 42; 29
3ausTue 5. (ckanaproe npoussederue eexkmopos). [6], Ne 419; 420; 424; 445; M.IL.:
144(1); 148... Ha mom: [6], No 423; 428; 446; M.IL.: 145; 149...
3ausiTust 6 u 7. (6exmopHoe u cmewanHoe npouzeederus eexkmopog). B aynuropunu:
[6], Ne 461; 465; 468; 470; 489; 490; ML.IL: 175; 196; 209... Ha nom: [6], Ne 467,
472; 474, 491; 501; [7], Ne 177; 197; 208...
3ansiTue 8. — KOHTpOJbHAs paboTa IO BEKTOPaM.

Ilpamesie u niockocmu

3auarus 9 — 11. (npamaa na nrockocmu). B aynuropuu: [7], Ne 363; 367; 383; 391;
405; 416; 423, 431, 433; 446; 450; 465; 473... Ha nom: [7], Ne 364; 368; 387; 406;
418; 424; 434, 451,457, 460; ...
Baustus 12 — 14. (nmiockocme u npsamas 6 npocmparcmee). B aynuropuu: [7], Ne
491; 492; 500; 504; 530; 534; 539; 567; 580; 578; 606; 585; ... Ha nom: [7], Ne 514;
512; 520; 532; 537; 569; 582; 583; 604;621; ...
3ausTe 15. — KoHTpOJIbHAS paboTa Mo MPSIMBIM U TIJIOCKOCTSIM.

Duzypsl 2 nopaOKa HA RAOCKOCMU
3anusaTus 16 — 17. B aynuropuu: [7], Ne 759; 760; 769; 805 (1, 6, 8, 10); 807(1,.14).
Ha mom: [7], Ne 761; 762; 733; 805 (3,7, 11); 807 u ap. (kaxaoMy CTyAEHTY
WHIUBHIyaJbHOE 3aJaHKe).

2 cemecmp (Bce HOMEpa B 3aJaHUSIX COOTBETCTBYIOT HUCTOUHHUKY [7] B mepeuHe
OCHOBHOM JIUTEPATYPHI).

Duzypol 6mopo20 nopAOKaA 6 nNPocmpancmee
B aynurtopuu: Ne 945, 946, 976, 981, 985, 987, 997, 1001, 1102.
Ha nom: Ne 950, 947, 975, 979, 986, 988, 998, 1009, 1071, 1149.

Apunnsie npeobpazosarnusn u osusrcenus
B aygutopuu: Ne 1159, 1153, 1163, 1166, 1175, 1187, 1229, 1234, 1102.
Ha mom: No 1158, 1154, 1171, 1167, 1177, 1188, 1232, 1237.

3anamue 9. Konmponavnan paboma.

Ilhockocmu 6 aghpunmvix u e6KIUO0BBIX NPOCMPAHCMBAX
Pa6oraem B adhduHHOM (€BKIMIOBOM BEKTOPHOM, EBKIMIOBOM TOUEUHOM )
npocTpaHcTBe cTpok R" (n =4.,5,...)
1. Beisicuute, nexar au Touku 4,B,C Ha ogHOU npsiMOiA.
1) A=(2,1,-2,0),B=(1,-3,-3,1),C=(4,9,0,-2),
2) A=(-1,0,2,2),B=(2,1,0,4),C =(-2,-1,3,0).
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2. Haiimute pasmepHoCTh iockoct Aff (M,,M,,M,,...) , spnstomieiicsa ahphuHHON
0605104Koil Touek M, M,,M,,....
1) M,=(0,-1,1,2), M, =(-1,4,0,1), M, =(-2,1,-3,-1), M, = (-1,12,2,2);
2)M,=(0,1,3,-3), M,=(-1,0,2,2), M,=(2,1,0,4), M ,= (-2,-1,3,0), M,= (-1,1,2,-2).
3. BrisicHuTe B3auMHOE pacrnoioxkeHue mnockocted B =4 ff(4,B,C) u
P = Aff(4,B,C):
A=(2,-1,0,4),B=(-1,2,0,3),C=(3,0,L1),
A4 =(1111), B, =(8,-4,-4,6),C, =(-3,3,3,0).
Omeem: wacmuyHo napaiienvHoi.
4. BhIsicHUTE B3aMMHOE pacrionoxenue miockocteit B* = M, + L(d,,d,) u
P2=N,+L(b,b,):

M,=(01,1,2,1,0), a,=(2,1,-1,1,3),a, =(-3,-1,2,2,-1),

N,=(0,2,7,7,4), 51 =(-12,3,1,1), 52 =(1,-11,2,1).
Omeem: nepecexaromes 6 mouxke Q, =(0,1,3,4,2).
B aynuropuu: Ne 1612, 1614, 1616, 1166, 1630, 1633 nepssrit Bextop (1,2,2,-1),

1640, 1644, 1657, 1662, 1666.
Ha gom: Ne 1621, 1613, 1615, 1617, 1641, 1646, 1658, 1659, 1673.

Keaopuxu ¢ aghdhunnvix u eexnuoosvix npocmpancmeax
No 1052, 1046.

OnucaHue HHHOBALIMOHHBIX NMOJAX0A0B U MeTOI0B K NpenoJaBaHUI0
yueOHO! AMCUHMIJINHbI

[Ipu opraHuzanuu 06pa30BATENBHOIO MpoIecca UCIOIb3YIOTCS CIeayIoLne
NOAXOAbl H METOAbI:

— 96pucmUYeECcKUIl, OPUEHTHPOBAaHHBIM Ha: - OCYIIECTBIEHHE CTyJeHTaMu
JUYHOCTHO-3HAYUMBIX OTKPBITHH B MpoIiecce MOATOTOBKU K IPAKTUYECKUM 3aHATUIM
10 METOJIMKE MpernojaBaHusl MaTeMaTHUKY; - IEMOHCTPALIMI0O MHOT000pa3usl peleHuH
MaTeMaTHYeCKUX 3a[ad, MeTOI0B, OpM, CPElICTB U MPUEMOB OpraHU3aluKl y4eOHOH
NesITeIbHOCTH IIKOJIHHUKOB; - TBOPUYECKYIO caMOpeanu3aliio CTyIEHTOB B IIpoliecce
CO3/1aHUs TNIAHOB-KOHCIIEKTOB YPOKOB U MX BUICO(PParMeHTOB; - UHAUBULY AJIU3ALIUIO
oOydeHHs] dYepe3 BO3MOXHOCTh CAMOCTOSITEIBHO CTaBUTh II€JIM, OCYILIECTBIATH
pediiekcuro coOCcTBeHHON 00pa3oBaTeNbHON JesTeIbHOCTH;

—  HPAKMUKO-OPUEHMUPOBAHHbLI, TIPENNOJaralolfii: - OCBOGHUE COAepKaHue
oOpa3zoBaHMsI Yepe3 pelleHus] NPAKTUYECKUX 3ajad; - NpUOOpeTeHUE HaBBIKOB
3¢ (})EeKTUBHOrO BBINIOJIHEHUSI Pa3HbIX BUIOB MNPO(ECCUOHAIBHOM [eSITEeNbHOCTH;
- UCTIOJIb30BaHUe npouenyp, croco6oB OLIEHUBaHUS, (bUKCUPYIOLIUX
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cOopMUPOBAHHOCTH TPOPECCUOHANBHBIX KOMIIETEHIIUM;

— Memoo 2pynnogozo o00yueHusa, KOTOPBIM TNpencraBiser coboit Qopmy
opraHu3aiyy yueOHO-103HaBaTeIbHON AESTeIbHOCTU CTYIEHTOB, IIPEANOoararllyo
(GYHKIIMOHMPOBAHUE PA3HBIX TUIIOB MajbIX TPYII, pabOTarOMX KaK HaJ OOLIMMH,
TaK U CrieupuIecKuMy yueOHbIMU 3aJaHUSIMU;

MeToauveckue peKOMEHAAlHU 10 OPraHU3alUH CAMOCTOSATE1bHON
paboThI CTYAE€HTOB

B mnpouecce camocmosmenvhoi pabomvr 1O IUCUUIUIMHE « eomempusiy
CTYJEHT AOJKEH BBIINOJIHATH CJEAYIOLIMEe BUIbl BHEAY IUTOPHOM NEATEIBHOCTH:

- M3y4YeHHEe U KOHCIEKTUpPOBaHHE MaTepuana, BbIHECEHHOr0 Ha JIEKLUHUAX U
71a00paTOPHBIX 3aHITHUIX HA CAMOCTOSITEIbHOE U3yUeHHE 110 UCTOUHUKAM OCHOBHOU U
JIOTIOJIHUTENIBHOM JINTepaTypPHI;

- IOArOTOBKAa K pasMu4YHbIM (QopMaM MPOMEXYTOUHOM arTecTaluu
(1abopaTopHO U KOHTPOJBHOM paboTe, 3a4eTy, 3K3aMeHY );

- MTOMCK U M3y4YeHHe TMOHSATUN U (PaKTOB U3 MapaljIeIbHO YMUTaeMbIX KYpPCOB
«Beseoenue 6 cneyuanoHocmuy, «Anecebpa u meopus uucen», «Mamemamuueckuii
aHanu3y», He0OXOIUMBIX JJIsl YCBOCHHS AUCLUILIUHEI <[ eomempusy,

- BBINOJIHEHHWE JOMAIIIHUX 3aJaHUi; CaMOCTOSATENIbHOE BBIMOJHEHUE 3alaHui
JUTS TaOOpaTOPHBIX paboT;

-110100p HEOOXOIUMOM TUTEPATYPHI, IOMCK HEOOXOAUMOM HH(OPMAIIUU B CETU
Hurepner.

Kpumepuem oyenku pe3ylbTaTOB BHEAYIUTOPHOM CaMOCTOSTEIbHONW pabOThI
00ydJaroIIuXcs 0 TUCUUIITUHE «] eomempusy, ABISeTCs] ypOBEHb YCBOSHUsI yUeOHOTro
Marepuala, KOTOPbIM IPOBEPSIETCS U OLEHUBAETCS IPU BBIIIOJHEHUH KOHTPOJIBHBIX U
mabopaTopHbIX paboT, UHAMBUAYAIbHBIX 3aJaHUN U IIPU Ccllaye 3a4eTOB U SK3aMEHOB.

K  opeanuzayuonnvim  gopmam nposenenuss YCP 1no aucuuIuivHe
«l eomempus» OTHOCUTCS ayJUTOpHAs NEATEJbHOCTh Ha J1a0OPaTOPHBIX 3aHATHUSX.
Buoamu omuemnocmu YCP sBIAIOTCS: KOHTPOJBHBIE pabOThl M OTYETHl IO
WHIVBHUAYJIbHBIM 3aJaHUSM.

Kontponrs YCP no pucuunnune «/ eomempusy NPOBOIUTCS MPENOAABATEIIEM,
KaK MPaBUJIO, BO BpEMs ayJUTOPHBIX 3aHATUN U OCYILECTBIIAETCS B BULIE:

— DKCIIPECC-0IIpoca Ha ay IUTOPHBIX 3aHATUIX;

— KOHTPOJIBHOM paboThl;

Yyer pe3yabTaroB KOHTPOJS TEKyLIEed aTTeCTallMd CTYyIEHTOB BEIETCS
npenojaBarenaeM. [lomydeHHble CTyIEHTOM KOJMUYECTBEHHble pe3yibTaThl YCP
YUYUTBIBAIOTCS KaK COCTaBHAsl 4acTb MTONOBOM OTMETKHM IO NUCLMIUIMHE B paMKax
PEUTUHIOBOM CUCTEMBI.
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IIpumepHbIii MepeyeHb BOMPOCOB K IK3aMeHY
(1 cemectp)

. DOKBUBaJICHTHbIE HAIPABJICHHbIE OTPE3KHU.

. Ilonstue BekTopa. KonnuHeapHble U KOMILIaHAPHBIE BEKTOPHI.

. Onepauus cja0XeHUsI BEKTOPOB U €€ CBOMCTBA.

. Onepaiusi yMHOXEHHS BEKTOPOB Ha YUCJIA U €€ CBOMCTBA.

. JIuHe#tHO 3aBUCUMBIE U JINHENHO HEe3aBUCUMBbIE CUCTEMBI BEKTOPOB.

. 'eomeTpuueckre KpUTEPUM JTUHEHHOM 3aBUCUMOCTH.

. Anrebpanueckrue KpUTEPUH JIMHEHHOM 3aBUCUMOCTH.

. [Ipoexuyu 1 UX CBOUCTBA.

9. bazucel. KoopauHaTsl BekTOpa B JaHHOM Oasuce.

10. ®opmyiisl mpeobpazoBaHUs KOOPAUHAT BEKTOPOB MIPU Iepexoie OT OJHOro Oas3uca
K IpyroMy.

11. CxanspHoe mpou3BeieHUE BEKTOPOB U €0 CBOMCTBA.

12. BekTopHOE IPOU3BENEHUE BEKTOPOB U €0 CBOMCTBA.

13. CMelraHHOE MPOM3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.

14. Kputepruu KOMIUIaHAPHOCTH TPEX BEKTOPOB.

15. Addunnsie peneprl. KoopnuHatel Touku B gaHHOM penepe. DopMyiibl
npeoOpa3oBaHus KOOPAUHAT TOYEK IIPU IIePEXO]E OT OAHOIO perepa K ApyroMy.

16. ®opmynsl npeoOpa3oBaHUsl KOOPAMHAT TOYEK Ha IUIOCKOCTU IIPHU MEPEXOe OT
OJIHOM MPSIMOYT'OJIBHOM CUCTEMBI KOOPIAMHAT K APYIOM.

17. PasnuuHsle BU/B ypaBHEHMII IpAMoii Ha TockocTr E2,

18. Ompenenenne B3aMMHOTO PACIIOJIOKEHUS IBYX IPSAMBIX Ha IUIOCKOCTH IO HX
YpPaBHEHUSIM.

19. BenuumHa yria Mexay AByMs IpsIMBIMU. PaccTosiHME OT TOYKH A0 MPSMOM.

20. 'eoMeTprUeCKUM CMBICI JUHEHHOIO HEPABEHCTBA C IBYMS [IEPEMEHHBIMMU.

21. ITnockocts B mpocTpancTie E3. Paznuunble BUIBI ypaBHEHUH IIIOCKOCTH.

22. OnpezeneHre B3aUMHOI'O PACIIOIOXKEHUS JBYX INIOCKOCTEHN IO UX YPABHEHUSIM.
23. Ipsimas B mpocTpancTse E3. Paznuunble BUABI ypaBHeHUH npsmoii B E>.

24. OnpeneneHre B3aMMHOIO PaCIlOI0KEeHUS MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
E’.

25. PaccTossHue OT TOUKM OO IJIOCKOCTA M PACCTOSIHUE OT TOYKM 10 IPSIMOM B
npoctpanctse E>.

26. Dnnurc.

27. I'unepboda.

28. [1apabona.

29. ®urypsl BTOPOro MopsaKa Ha MIockoctu E2,

30. EnuHoe ompenerneHue 3JUTUIca, TUIepOobl U mapadoibl ¢ MOMOIIb0 Gokyca H
JTAPEKTPUCHL.

31. KacaTesnpHble K 3IHMICY, Tuniepboie, napadoe.

32. OnTuyeckre CBOMCTBA 3JUIUIICA, THIIEPOOIIBI U apadoJibl.

O3 O\ L AW

33. ®durypsl BpamieHus B npoctpascTse E°.
34. IlunuHapuyeckue U KoHMYeckue GUrypsl B mpocTpanctse E°.
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35. DATUIICOUIEI.

36. ['unepOoI0UIbI.

37. DnaunTudecKre rnapadoouibl.
38. 'unepOonuyeckue napadbogouIbl.

39. durypsl BToporo nopsiaka B npoctpasctse E°.

40. ITnockue cedeHus MPOCTPAHCTBEHHBIX GUTYP BTOPOTO MOPSAKA.
41. ITpssmonuHeHbIe 00pa3yrollre OJHOIMOIOCTHOTO TUIepOoIonIa 1
runepOooInIecKoro napadosouaa.

IIpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY
(2 cemecTtp)

1. ITonstue adduuHOro mnpeobpasoBanust miaockocty E? u mpocrpanctsa E3.
[Tpumepsl.
2. Orobpaxxenue, obparHoe 1 adhduHHOro npeodpazoBanus. ['pymnmsl adhGUHHBIX
npeobpazopanuit Aff (E*) u Aff (E°).
3. OGpa3bl IpsSIMOi U MIIOCKOCTH NpH adhGUHHOM MTpeoOpa3OBaHUH.
4. JluneHHBIN onepaTop, MHAYLUMPOBaHHbIA a)PUHHBIM Peodpa3zoBaHUEM.
5. Tlpocroe OTHOIIEHHWE TOYEK, COXPaHEHUE IPOCTOrO OTHOIIEHHUS TOYeK IIpU
adhduHHOM Mpeodpa3zoBaHUH.
6. Koopnunarnas 3anuck adhGuHHOTO npeoOpazoBaHUsL.
7. 'eomMeTpryecKuil CMBICI OIpeaenTest MaTpulbl adhGUHHOTO NpeodpazoBaHusl.
8. VMHBapuaHTHBIE TOYKH W HMHBapUaHTHBIE MpsiMble ap(UHHOTO Mpeodpa3oBaHUs
nnockoctu EZ,
9. Meuxenus mnockoctd E? u mpoctpanctsa E*. ITpumepsl.
10. KoopnuuartHas 3anuchk ABrxeHui. Knaccudukaius IBMKEHUM MIIOCKOCTH E? u
npoctpancTsa E3.
11. TToustue appunHOrO MpocTpancTa. [lpumepsl.
12. Pammyc-BekTop ToYeKk adGdUHHOrO MNPOCTpPAHCTBA, OHEKIUs apPUHHOTO
MPOCTPAHCTBA U CBS3aHHOIO C HUM BEKTOPHOI'O MPOCTPAHCTBA MPH (HUKCUPOBAHUU
TOUKH.
13. Addunnpie pernepsl ¥ KoopauHaThl B adduHHOM mpocTtpancTBe. Dopmyibl
npeoOpa3oBaHusl KOOPAUHAT.
14. Tlonstue miockoctd B adduHHOM npocTpaHcTBe. HauanpHas TOuyka W
HaIpaBJIsIolee TPOCTPAHCTBO MJIOCKOCTH.
15. Ilepeceuenue miuockoctedt B adhPuHHOM mpocTpaHcTBe. AdduHHas obosouKa
MHO>XECTBa TOYEK.
16. Cymma miockocTeil B appuHHOM MPOCTPaHCTBE.
17. ApdunHO He3aBUCHMBbIE TOUKH B aPUHHOM MIPOCTPAHCTBE.
18. B3anMHOe pacnoyioXeHHe ABYX IUIOCKOCTeH B ad(@UHHOM MPOCTPAHCTBE.
XapaKTepucTUKa Maphl IITOCKOCTEH.
19. IlapameTpuyeckue U 001IKe ypaBHEHUs IJIOCKOCTeN B appUHHOM MPOCTPAHCTBE.
20. OnpeneneHne B3aMMHOTO PACIIOJIOKEHHUS IBYX IJIOCKOCTEU MO UX yPABHEHHUSIM.
21. bapuueHTpruyecKkue JUHEHHblE KOMOMHAaLMM Touek U OapULEHTpPUUECKHUE
KOOPAMHATHI B ap(pUHHOM MPOCTPAHCTBE.
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22. Beinykiibsle GUryphl B BelleCTBEHHOM ad()MHHOM MPOCTPAHCTBE.

23. Beimykiaas o00o0no4ka MHOXECTBa TOYEK B BEUIECTBEHHOM ap(pUHHOM
IIPOCTPAHCTBE.

24. p-MepHBIM mNapajuieNienures B BelECTBEHHOM ad(@UHHOM U eBKIUIO0BOM
IIPOCTPAHCTBAX.

25. n-MepHBI CUMILIEKC B BellleCTBEeHHOM a(GMHHOM U €BKJIUA0BOM IIPOCTPaHCTBAX.
26. CxanspHoe IpOU3BEJEHUE B BEILIECTBEHHOM BEKTOPHOM IIPOCTPAHCTBE U €r0
cBoricTBa. [ Ipumepsl.

27. EBKIMAOBO BEKTOPHOE HPOCTPAHCTBO, OPTOTOHAIBHOCTH BEKTOPOB U
MOANPOCTPAHCTB, BEJIMUMHA yIJla MEXAY BEKTOpaMHU, OPTOTOHAJIBHOE [ONOJHEHHUE
MIOJIMPOCTPAHCTBA, OPTOHOPMHUPOBAHHBIE OA3UCHI.

28. IToHsATHE €BKIMI0BA TOUEUHOTO MpocTpaHcTBa E", opTOroHanbHOCTh MIIOCKOCTEH
B E".

29. Paccrosnue Mexnay durypamu B E", BbIUMCIEHHE PACCTOSIHUS MEXIY
MJIOCKOCTSIMM.

30. Hexoropseie durypst B E": cdhepsl, mapsl, napanienenumneasl, CUMIUIeKChl. O0bem
napasuiesenunesa u CUMILIEKCa.

31. Qurypel BTOporo mopsaka (KBaIpHKH) B BEIIECTBEHHBIX a(PUHHBIX
npocTpaHcTBax. HopmaibHble 1 KAHOHUYECKUE YPABHEHUS KBaJPUK.
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IIPOTOKOJI COI'JTACOBAHUSA YUEBHOM TPOT'PAMMBI YO

HazBanue yue6Hoit | HasBanue [Tpennoxxenus Pewenue,
JUCLUILINHBL, Kadeapbl 00 U3MEHEHUSIX B IPUHSTOE
C KOTOpOH collep>KaHuK yueOHo! Kadeapon,
TpebyeTcs IIpOrpaMMbl pa3paboraBiueit
COIJIacOBaHUE YUpEXJIEHUS BBICIIEr0 | y4eOHYIO
o0pa3oBaHus MO nporpammy (c
yueOHOM NUCIMIINHE | YKa3aHHWEM JaThl
U
HOMepa
IIPOTOKOJIA)
HubdepenuuansHas | ['eomerpun, WN3meHenuit He ITpoToxon NelO
reOMeTPUs U TOTOJIOTUU U | TpedyeTcs ot 31.05.2024.
TOTIOJIOTUS METOJIUKU
IperoiaBaHus
MaTeMaTHUKU

3aBeayrommii kadenpoi

Kann.d.-M.HayK, AOLEHT

g4 Honk 2044

@z/
/

25

J1.®.ba3blieB




AONOJIHEHMSI 1 UBMEHEHUA K Y‘IEEHOFI IMPOI'PAMME 11O
N3YYAEMOU YYEBHOU JUCIHHUIIJIMHE
Ha 20 /20 yueOHBbIH ron

Ne JIOTIONMHEHHS ¥ MU3MEHEHHS OcHoBaHue
/o

YyeOHas mporpaMMma repecMoTpeHa U ojo0peHa Ha 3acelanuu Kadeapbl

(mpotokoma Ne OT 202 1)
(ma3zBanue xadenpsr)
3aBeayromuii kadeapoi
(yueHast cTerneHb, yueHOE 3BaHHUE) (N.0.Damunust)
YTBEPXJIAIO
JlexaH ¢akynbrera
(yueHas cTerneHb, y4eHOE 3BaHUE) (N.0.Damunus)
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