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Vuye6Has porpaMMa COCTaB/IeHa Ha OCHOBE THIIOBOTO yaeGuoro miana Ne G31-1-
011/mp-ten. ot 31.03.2021, y4eOHBIX MIAHOB BI'Y Ne G31-1-003/y4., Ne G31-1-
004/y4., Ne G31-1-016/y4., yTBEPKACHHBIX 25.05.2021, Ne G31-1-010/y4. uH. OT
31.05.2021, Ne G31-1-018/y4., yTBEpXKASHHOI'O 25.05.2021, Ne G31-1-002/y4.3.,
yTBEPXKIESHHOTO 3 1.05.2021.

COCTABHUTEJIb:

Cepreit TappuioBu4 KoHOHOB — JOMCHT Kadeapsl TeOMETPHY, TOMOJIOTHH H
METONMKM TpelofaBaHusi MaTeMaTdku —benmopycckoro roCyIapCTBEHHOTO
YHHBEPCHUTETa, KAHTHAAT PU3MKO-MATEMATHICCKIX HAYK, IOLEHT;

PENNEH3EHTHI:

Vpan BacunbeBuu Benbko — mpodeccop kadeqpsl BHICIIEH MaTEMAaTHKH
yapexneHus — 0bOpasoBaHKA «BenopyccKmit  TOCYapCTBEHHBIH arpapHBIf
TeXHWYECKUN YHUBEPCUTET», IOKTOP (PHU3UKO-MAaTeMATHICCKIX HayK, mpodeccop

I.B. MaTBeeB, HOIEHT Kadenphl BHICIIEH MaTeMaTHKH daxynpTeTa NPUKIaXHOK
MaTeMaTHKH ¥ MHOOPMATHKH Benopycckoro rocyiapCTBEHHOTO YHHUBEPCHUTETA,
KaHIUAaT QU3UKO-MaTeMATHIECKHX HayK, NOUCHT

PEKOMEH/IOBAHA K YTBEPXJIEHHWIO:

Kacepoii reoMeTpHH, TOIIONOTHH U METOIVKA IpENoAaBaHKsa MaTeMaTHKH
(mpotokox Ne 10 ot 28.05.2021);

Hayusno-metoaugeckuM CoBeTOM BI'y
(mpoToxon Ne 7 OoT 30.06.2021)

3aBeAyrOmUi Kadeapoil reoMeTpUH, TOMOJIOTHH
¥ METOMKH TIperoJaBaHusi MaTEMaTHKH J1.®. ba3bureB



TMMOSACHUTEJBHAS 3AIIMCKA

«Ananumuueckan zeomempus» SBIAETCS ONHOM M3 OCHOBHBIX JUCLIUIIINH,
KOTOPEIC ~M3y4alOTCi CTyACHTaMH-MaTeMaTHKaMM B Hayale oOyueHHs B
yHuBepcutere. IloHATHA H OCHOBHBIE (aKTBI aHAIHTHYECKOH reOMETPUH
MCTIONB3YIOTCA [PU H3YYEHHH MHOTHX MAaTeMAaTUYECKHX NUCLMIUIMH, B IIEPBYIO
OUepeib TaKuX, Kak «/fupepenyuanvnan zeomempus u  mononozus»,
Wupdepenyuanenvie  ypasnenus»,  «Aneebpa  u meopus  yuceny,
«Mamemamuuecxuii ananus».

Ien 1 3aga4um yueGHOM AHCHMIIHHbI

I'maBHBIMH meIsIMH y4eGHOM NUCLUIIIUHEL «AHanumuyeckas 2eomempusy

SIBJSTIOTCSL:
® OCBOCHHE HOBBIX II0 CPaBHEHHIO C 3JIEMEHTapHOM reoMeTpHell IpOCTpaHCTB:

MHOT'OMEPHBIX €BKIHJIOBBIX, aQ(QUHHBIX, NPOEKTHBHEIX W H3y4eHHE (HUTYP

IIEPBOT'0 M BTOPOI'O MOPALKOB B 3THX IIPOCTPAHCTBAX;
® OBJIAJCHHE OCHOBHBIM METOZOM HCCIIEOBAHUS B AHAJIMTUIECKON TE€OMETPUH

— METOAOM KOOPAMHAT;

° TpuoOpeTeHHe CTYEHTaMy JOCTATOYHOrO 06beMa 3HAHMIA, HABBIKOB 1 yMeHr#H
B 00J1aCTH aHAIUTHYECKOH I€OMETPHH MU WX KCIOIb30BAHMUS IIpY U3y9EHHH
APYTHUX MaTeMaTHYECKUX OUCIUILIMH.

J1s1 noCTIKEHUs ITHX HelNelt pemaroTes cIeqyomuye 3a a4M:

° OrmpezensieTcs HOHATHE TEOMETPUIECKOTO BEKTOPa KaK KIIACCa SKBUBANCHTHBIX
HalpaBIeHHBIX OTpe3KoB. Wsnaraercs BexkTopHas anreGpa, McHoib3yeMas B
JanbHEHINIEM KaKk OCHOBHOH MHCTPYMEHT MOCTPOCHHS aHAIHTHYECKO:
TEOMETpHUH;

° BcecTopoHHe u3y4aroTcs GUIyphl IEPBOrO M BTOPOTO MOPSIKOB, SBISIOIIHAECS
OCHOBHBIMH OOBEKTaMH HCCIIENOBAHMSA B aHAINTUIECKOH reOMETpHH;

° BBOZATCS OCHOBHEIE THIIHI I€OMETPHYECKHX IIPeobpa3oBaHMil IIPOBOJUTCS
HIes paCCMOTPEHHS Pas3sIMYHBIX '€OMETPHUH KaK COBOKYITHOCTH HHBapHaHTOB
TOH MIIH MHOH IPyNIIbl Ipeo6pa3oBaHmil.

B Havane u3ydyeHHs NUCHHUIUIMHBI C HENBIO COXpAHEHHS IIPEEMCTBEHHOCTH CO
IIKOJBHOM  reoMeTpHed  pacCMOTpeHHEe  OrpaHMYMBAETCS TPEXMEPHBIM
€BKJIMIOBEIM NIpOCTpaHcTBOM E’. IIpH 3TOM BEeKTOPEI B TPEXMEPHOM €BKIHIOBOM
NpoCcTpancTBe E’, IpsAMBle HA eBKIMA0BOM IIOCKOCTH E?, IIIOCKOCTH U IIpSIMBIE B
npocTpaHcTBe E’ H3ydaloTCS BCECTOPOHHE C TOUKM 3PEHHUS BEICIIEH MATEeMATHKH.
3aTeM paccMaTpuBarOTCS (UIYpPEl BTOPOTO IOpAOKa HA IUIOCKOCTH E’ H B
npoctpancTee [E’, BBOAMTCA NPHHIMIIMAIGHO HOBOE IIOHSATHE IIPOEKTHUBHOM
IUIOCKOCTH H aHAJIOrOB PaCCMOTPEHHBIX paHee GUryp Ha HPOEKTUBHOM ITTOCKOCTH.

Hanee paccmarpuBarotest adGuHHBIE MPeo6pasoBaHMS U ABIKEHHUS INIOCKOCTH
E’ u npoctpancTBa E’ | MUPOKO HCHONB3yeMBIE B HACTOSIIEE BpEMS B Pa3IIMIHBIX
rpadHYecKux PorpaMMax KOMIIBIOTEPHOH TeOMETPHH.

3aKIOYHTENBHAS YaCTh aHAIUTHYECKOH TeOMETPHH [IOCBSLICHA MHOT'OMEpPHBIM
aQQUHHBIM ¥ €BKIMIOBBIM [pOCTpaHcTBaM. OnpeessioTcs u U3Y4aroTcs GUrypEI




[IEpBOTO H BTOPOIrO MOPSIKOB B BELIECTBEHHHIX a(p@UHHBIX M eBKIHIOBBIX
npoctpancTBax; ad¢duHHEIE mnpeobpa3zoBaHMs U ABWKEHHSA; apduHHAI U
€BKJIMIOBA I'€OMETPHS.

B Teuemuwe Bcero mporecca O00ydeHUS MPOUCXOAUT CHCTEMATHYECKOE
W3ydeHHe TIeOMeTpUYecKUX npeobpa3oBaHUll, IIPOBEJEHHE TEOPETHUKO-
IPYIIIIOBOTO B3IJIfA1a HA T€OMETPHIO.

MecTo yueOHOH AMCHMIVIMHBI B CHCTEME IIOJArOTOBKHM CIIEIHAIHNCTA C
BBICIIM O0pa30oBaHHEM.

VuebHas QUCHHTIIHHA «AHAIUmMuU4eckas 2eoMempus» OTHOCHTCH K MOXYJIkO
«Aure6pa 4 reoMeTpHa» 1 rocyjapCTBEHHOTO KOMITOHEHTA.

W3yueHrne aHAIMTHYECKONH I'eOMETpHH B TEUEHHE BCEro Cpoka obydeHus
IPOXOOUT BO B3aUMOCBSI3M C H3YyYaeMBIMH IIapajUIebHO AWCLUIUIMHAMU:
«Bseodenue 8 cneyuanbHocmuvy, «Anzebpa u meopus uuceny, «Mamemamuueckui
aHanu3».

B cooTrBercTBHHM C 00pa3oBaTeNbHBIM CTaHAAPTOM B pe3yibTaTe H3YyYEHHs
IOUCIMIUIMHEI 00yJaromuiicss JOIDKeH:

3HATh:

— BexTops! B E’, onepaiyu Haj BeKTOpaMHu;

— SJUIMIICHI, THIepOoNbBl, IMapaboisl, AIUIMIICOMABI, TI'HMIEepOOIOUAEL,
napaboIouabl, UX KAaHOHWYECKHe YpaBHEHUS U CBONCTBA;

— moHATHA n-MepHoro apduHHOrO M eBKINZOBa NMPOCTPaHCTB; adHHHEIE
perepbl ¥ KOOPAUHATEI TOYEK; K-MEpHBIE IIIOCKOCTH U (PUIypHl BTOPOTO HOPSIKa,
TPYIIIEI FEOMETPUIECKUX TTpeoOpa3oBaHul;

yMeTb:

— BBIIOJHATH  OIlEpallii HaJ  BEKTOpaMM; 3aluchiBaTh oOmHe W
napaMeTpu4ecKre ypaBHEHHS IUIOCKOCTeH B paslW4HBEIX IIPOCTPaHCTBaX,
ONpPeNeNaTh HX B3aMMHOE pacIlOJIOKEHWe, HaxXOOWTh pPACCTOSHUS MEXIy
IIJIOCKOCTSIMH;

— 1o obmeMy ypaBHeHMmo GUrypHl Broporo nopsaka B E? u E’ onpenenars
ee THII, pa3MepBl, PacloiOKeHNEe OTHOCUTENFHO CUCTEMbI KOOPAUHAT; IPUBOIUTH
obmee ypaBHEHHEe (Urypsl BTOpOro mopsaka B a@UHHOM IpOCTpPaHCTBE K
HOpMaJIBHOMY BHUY;

BJIAJETh:

— METOAOM KOODAWHAT IIpY pELUIEHWH OCHOBHBEIX 3a7ad aHaJIUTHIECKOM
TeOMEeTpHH.

TpeGoBaHusA K KOMOETEHIHAM

OcBoenne y4yeOHOH AMCLUIUIMHEI «AHanumuueckas 2eomempuay» INOIDKHO
obecrieunts  (OopMHpOBaHHME  cleqyromei  6a3oBofi  IpodeccHoHATBHON
KOMIIETEHIIUH:

BIIK-5. IIpuMeHATh OCHOBHEIE anredpandecKkue U reOMETpHYECKHE MOHATHS,
KOHCTPYKLIMM M METOABI IPU pEIIEHHH TEOPETUYECKUX M IPUKIaJHBIX
MaTeMaTUIEeCKUX 3aJad.

CTpykTypa yueOHOM AUCHHIINHBI
JucnuriHa u3ydaeTcs B 1 B 2 ceMecTpax OYHOH (DOpMBI TONYy4YEHHS
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BeICIIero obpasoBanus, B 1,2,3,4 cemecTpax 3a04HOit (opMEI NoJTyIeHus BEICIIErO
00pa30BaHUs MO HANPaBIEHHIO crenuambHocTH 1-31 03 01-02 Maremaruka
(Hay9HO-IIemarormyeckas ACATENBHOCTE). Bcero Ha  u3yuenue y4eOHoi
AUCIHILTHHBI « AHATMTHYECKAs TEOMETPHS» OTBEIEHO:

— I 0YHO# (POPMBI MOy HeHHs BEICIIEr0 06pa3oBaHus — 240 4acoB, B TOM
uncne 140 ayaMTOpHBIX 4YacoB, W3 HUX: NeKouH — 70 9acoB, J1abopaTopHbie
3aHATHA — 60 yacoB, ynpasiseMas caMOCTOSTENbHAS pabora — 10 yacos.

— M1 3a09HOM QOPMBEI MOJYyYEeHUS BBICILETO obpasoBaums — 36
ayMTODHBIX Yaca, U3 HUX 18 gaco nekiwuii, 18 yacos T1abOpPaTOPHBIX 3aHATHIA.

TpynoeMKocTh yue6HOM AUCHMILUTHHEI COCTABISET 6 3a4eTHBIX eAMHUII.

Dopma TeKyImel aTTecTaluy - SK3aMeH — 1 CEeMECTp, 3a49eT U SK3aMeH — 2
CEMECTpEI (OHeBHas dopma obydeHms), sk3ameH — 2 u 4 CEeMECTp, 3a4eT — 3
ceMecTp (3a04Has hopMa 06ydenns).
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COJEPKAHNE YYEBHOI'O MATEPHAJIA

Pasnen 1. Bekropsl

Tema 1.1. BBegenue.

Pone reomerpuu B MaremaTmke u ee npunoxeHusx. Ilpeamer u metonsl

aQHAJINTHYECKON reOMETPHH.

Tema 1.2, TlonsiTue BeKTOpA.

Hanpasnennbie  otpesku. BekTopel kak Kjaccel  3KBHBAJIEHTHBIX
HarpaBlIeHHBIX OTPe3KOB. [[nuHa BexTopa. OTKnagsIBaHue BEKTOpa OT TOYKH.
Benuiunaa yria Mexny BeKTopaMu. KomnvueapHsle U KoMIUIaHapHEIE CHCTEMBI
BEKTOPOB.

Tema 1.3. JIuneiinbie onepanuy HaX BEKTOPaMH.

CroxeHne BEeKTOPOB, CBOMCTBa OIepaliy CIOXEHUs. YMHOXKEHHE BEKTOPOB
Ha YHUCJIa, CBOMCTBA 3TOM onepauuu. JInHeHHbIe KOMOMHAIIUU BEKTOPOB.

Tema 1.4. Ilpoexuuu.

OmnpeneneHus M OCHOBHBIE CBOMCTBa [IapajuIelIbHOrO IIPOEKTUPOBAaHHA Ha
IUTOCKOCTH M B IPOCTPAHCTBE.

Tema 1.5. Basucel  KOOPAHHATEI BEKTOPOB.

JluHeHHO 3aBUCHMEIE H NTHHEHHO HE3aBHCHMBIE CHCTEMEL BEKTOpOB. ba3uce u
KOOPJIMHATHI BEKTOPOB. OpHeHTaIMs IPSIMO#, IIIOCKOCTH U IIPOCTPaHCTBA.

Tema 1.6. Ioauanueiinbie onepanuH HAX BEKTOPaAMH.

CkanspHoe mpowusBezneHue BeKTOPOB. BekTopHOEe mpomusseneHue BEKTOPOB.
CMmemanHoe mpousBeneHue BEKTOPOB. DOpMysbl MpeoOpa3oBaHus KOOPIHHAT
BEKTOPOB.

Pasngen 2. IlpsiMbie 4 MJI0CKOCTH

Tema 2.1. Cucrembl koopauuat. ®Uryps! u YPaBHeHHUS
Addunnble peneps (IEKapTOBBI CHCTEMEI KOOpAWHAT) Ha NpsAMOM, Ha

IUIOCKOCTA M B TIPOCTpaHCTBE. KoophuHaTel TOYKM B JaHHOM permepe.
OpToHOpMHpOBaHHEIE  pemepel  (IIPAMOYTONBHEIE JIEKapTOBBl  CHCTEMEI
koopzuHar). IlonspHele, chepruueckre U MIIMHAPHIECKHE CHCTEMEL KOOpIHUHAT.
Qopmyns  npeoGpa3oBanus adpGUHHEIX KOOpAWHAT TO4YeK. [[Ba OCHOBHBIX
crocoba 3anaHus GUIryps: mapaMeTpH3aLus ¢uryper u 3amanue Quryps c
ITOMOIIBIO YpaBHEHHS.

Tema 2.2. Ilpsamble Ha miockoeTH EZ2.

Pasnuuneie BUIbI ypaBHeHuH IpsaMoii Ha MIOCKOCTH. Omnpexnenenre B3aUMHOTO
PacIIONIOXEHIE ABYX IIPAMBIX Ha IIOCKOCTH 110 MX ypaBHEHUsM. IIydok mpsMeIx.
DOpMyIIBI NI BEIYHCIEHHS PACCTOSHHS OT TOYKH /10 IIPSIMOM M BEJIIWYHMHEI yTiia
MEXIy NpAMBIMH. ['eoMeTpuueckuii CMBICT NHHEHHOTO HepaBeHCTBa ¢ IByMS
HEU3BECTHBIMH.

Tema 2.3. IlinockocTH # NpsMbIe B npocrpancree E°.

Pasmuynpie BUIOBI ypaBHEHMI MIIOCKOCTH B npoctpancTBe. Omnpenenenue
B3aUMHOIO DPAacCrloJIOKEHHE IBYX IUIOCKOCTEH IO HMX ypaBHEHMAM. Pa3inunble



BHIBl ypaBHEHWH 1mpsMoii B mpocTpaHcTBe. OrpeseneHue B3aMMHOIO
PACIIONIOKEHHE MPAMEIX H IJIOCKOCTEH B NPOCTPAHCTBE [0 HMX YpPaBHEHHSM.
@®opMynbl JJI1 BBEIYUCIECHHS PAacCTOSHUHA OT TOYKH JO HPSIMOM M OT TOYKH A0
IJIOCKOCTH B IPOCTPaHCTBe. ['eoMeTpuyeckuii CMBICH NTUHEHHOrO HEPAaBEHCTBA C 3
HEWU3BECTHBIMH.

Pasgen 3. OHrypbl BTOporo Nopsiska

Tema 3.1. Jaaunc, runepdosia, napadosa.

Onnunc — pasivyHbBIE OIpeJeNeHns, KAHOHUIEeCKOe ypaBHEeHHE, (OKYCHI,
sKcHeHTpucHTeT. ['mnepboma — omnpeneneHWe, KaHOHMYECKOE YypaBHEHHE,
(GOKyCHl, SKCLEHTPUCHUTET, aCHMNTOTHL. JIMPEKTPHCEl 3JUIMAICA M THIEpGONEL.
ITapabona —kaHOHWYECKOE ypaBHeHHe, GoKyc u Aupextpuca. IlapaMmeTpuyeckue
3aJlaHKs 3JUIMIICA ¥ THnepOonbl. YpaBHEHUS SJUTHIICA, THIIEpOOIIBl U Hapaboiisl B
NONAPHEIX KoopAuHaTaX. KacarenpHele k ammmncy, rumnepbone, mnapabone.
Onrrueckue cBoicTBa 3IUTHIICA, THIIEPOOJIE], TApaboIIb.

Tema 3.2. ®urypbl BTOpOro nopsaka Ha mjaockoctu E2,

O6mee ypaBHeHHE GUTYpPE BTOPOTO MOPSIKA Ha IUIOCKOCTH, IPUBEIEHHE €T0
K KaHOHMYECKOMY BHAY. JIeBATH THIOB (HUTyp BTOPOro MOpsKa Ha IIOCKOCTH.

Tema 3.3. ®urypet Bpamenns. [innnagpruyeckue H KOHHUYECKHE GUIYPBI.

@uryps! BpallleHHs, IUIMHAPUYECKHE B KOHUIeckrue GUTyphl B IPOCTPAHCTBE.
IIpeobpasoBanue cxaTHs IPOCTPAHCTBA U NEPeXOA OT (GPUIYp BpallEHHSI BTOPOIO
nopsaka K ¢urypaMm ofmiero BHAa.  OJUIMIICOMABl BPAIEHHSA, TPEXOCHBIE
SIUTMIICOMBI. DJUIMIITHYecKHe Nnapabononasl. OMHOMONIOCTHEIE U IBYIIOJIOCTHBIE
runepbonouapl.  LlunuHApPET ~ BTOPOro  HOpAAKa  —  BJIUIHITHYECKHH,
napabonmueckui, runepbonuyeckuit. KOHyCE BTOPOro nopsaka.

Tema 3.4. ®urypsi BToporo nopsigka B npocrpancree E°.

IlorsaTve Qurypsl BTOPOro IOpsSOKa B MNPOCTPaHCTBe. Merox cedeHHi
uccnenosanuss  (GOpMBl  NIPOCTPaHCTBEHHOM  QUIypel Ha  IpHMeEpe
runepbonmdeckoro mapabonoupa. Omnucanue QUIYp BTOPOro IOPSAKA B
IIPOCTPAHCTBE, MX KaHOHWYECKHe ypaBHEHHA. [IpsMomuneitHble o6pasyromue
OJHOIOJIOCTHOIO rumepbosonna u rumepbonmdeckoro mnapadomonga. ILiockue
CEYEHMs IPOCTPAHCTBEHHBIX (GUTYp BTOPOTO MOPSIKA.

Paszgen 4. ApdpunHbie npeoGpazoBanus H JBHKEHHS

Tema 4.1. Appunnbie npeobpazoBanus miockoctn E* u npocrpancrsa E°.
Onpenenenre, IpuMepEl X OCHOBHEIE CBOMcTBa ahUHHEIX Ipeobpa3oBaHmMit
IUIOCKOCTH M IIpOCTpaHcTBa. JIMHeNHsIN onepaTop, HHAYHHUPOBaHHEN ahdUHHEIM
npeobpasoBanueM. KoopawnatHoe BhIpaxkeHHe addHUHHOTO Ipeobpa3oBaHUd.

I'eoMeTprdecKuit CMBICT ONpeeIuTeNs MaTpHLE ahPUHHOro Mpeobpa3oBaHMsI.

Tema 4.2. [IBnskenns miockoern E* u npocrpancrea E°.

Omnpenenenve, NpuMepsl W OCHOBHBIE CBOMCTBA ABMIKEHHM ILIOCKOCTH H
mpocTpancTBa. KoopawHatHas 3amuck gBIDKeHHsA. OnucaHHe — IBHIKEHMI
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mtockoctd E° u npocrpancrsa E°.

Paspen 5. Addunnnie npocrpancraa

Tema S.1. Onpenenenune, npuveps! u npocrefiline cpoticra adduHHOrO
HPOCTPAHCTBA.

Honstne adduunOro mpoctpancTsa u  ero NpocTelie CBOMCTBa,
BBITCKAIOIIUE U3 akCHOM. IIpumepri. Apudmernueckoe ahduHHOE IpOCTpaHCTSO.

Tema 5.2. TlnockocTH B adpunHOM MPOCTPAHCTBE.

IonsTre k -MepHO# mnockocty B ap¢puraOM npoctpancree A". Hagampnas
TOYKa ¥ HaNpaBISIOIIEE MPOCTPAHCTBO INIOCKOCTH. AddUHHEE OpsMble H
runeprutockocTd. Ilepecedenne mimockocte, apdunHas 060T0UKa MHOXECTBA
TOYeK. AQPUHHO He3aBHUCHMBIE CHCTEMSBI TodeK. THIIE B3aMMEOIo PacIoJIoXKeH s
AByX IUIOCKOCTE# B ad¢dHMHHOM mpocTpaHCTBe. XapaKTepuCTHKa Mapsl
IIJIOCKOCTEH.

Tema 5.3. Cucremb! KoopaHHAT B adppunHOM nMpocTpaHcTBe. YpaBHeHHS
IUIOCKOCTE.

AddUHHEIE pellepsl U KOOPAMHATEI TOYEK B abduHHOM mpoCTpaHCTBe.
®opmysl npeobpasoBanus kKoopauHaT. O6mHe IIapaMeTPHUYECKUe YPaBHEHUS

IVIOCKOCTH B adduHHOM mpoctpaHcTBe A, Onpenenenne B3auMHOrO
PacloIOKEHHE ABYX IUIOCKOCTEN.

Tema 5.4. Apdunnsie oroGpaxenns.

Houstre addurHOrO oTobpasens apGuHHEIX MpocTpancTs. OgHOpOaHAS
JacTh  apduHHOrO OTOGpaNKEHHS. O6pas mrockoctn mpu  adduaHOM
otobpaxenun. Koopauuaraas 3amucek adp$bHHEHOTO 0TOGpaXKEHNU. H3omopdusm
ab(UHHBIX  POCTPaHCTB. Asromopdusmel  (adduHHEIE peoGpa3oBaHus)
apduHHOro mpocTpancTBa. ADOUHHO SKBHBAIEHTHEIE ¢urypsr. T'eomeTpus
adUHHOM rpynmEL

Tema 5.5. Bapumentpuueckue JauHeliHbIe KOMOMHAUHH TOYeK H
bapuuenTpHUYeckHe KOOPAHHATEL

Bapunentpudeckie  smHeliHEle  KOMOMHAUHH — ToYeK addunHOrO
npocTtpaHcTBa.  LIeHTp  TskecTH  cHMcTeMEl MaTepHaJbHBIX  TOYEK.
BapuueHTprYecKrHe KOOPAMHATEL TOYeK OTHOCHTEILHO apduHHO He3zaBHCHMOIH
CHCTEMBI TOYEK.

Tema 5.6. IMapannenendnens! W cHMILUIEKCbI B BeIeCTBEHHbIX
adpPpuHABIX mpocTpaHCcTBAax. Beimykibie purypei.

h -MEpHBIN MapajuleNlenuIe] B BeleCTBEHHOM apOHHHOM NpOCTpaHCTBE U
€ro 3JIEMEHTEI. N -MEpHBEIA CHMIUIEKC B BEIIECTBEHHOM appuHHOM
TpOCTpaHcTBe u ero snemeHThl. IloHATHE BHIMyKIOM (UIYpHL, IIPHMEpEI.
Brinyknas 06onouka MHOXECTBA ToUex.

Tema 5.7. ®urypwr BTOpore MOpsiika B BeIleCTBEHHBIX adduHHLIX
NMpoCTpaHCTBAaXx.

Qurypsl BTOpOro mopsgka (KBaIpHKH) B BEIECTBEHHOM apdurHOM

npoctpanctBe A", Tlepeceuenue KBaJIpUKH C IIpAMOH. ACHMIITOTHYECKHE
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HanpaejieHusd. JIMHUHM SIIMITHYECKOro, rumnepboIudeckoro, mnapaboinudecKkoro

OB Ha miockocTd K. IlenTpsl kBagpuk. JluaMeTpaibHbIE IUIOCKOCTH
KBagpuKku. JluamMeTpsl JHHUH BTOporo mnopsaka. IIpuBeneHne ypaBHeHM
KBaJpHUKHA K HOPMaJIbHOMY BHAY C [OMOIIBI MpeoGpa3oBaHUS KOOPAMHAT.
Addunnas xmaccupUKaIys KBaJpuK B BeeCTBEHHOM ap(dHUHHOM IIPOCTPAHCTBE

A". Addunnas xnaccubukanus JMHHA Broporo mopsaka. Addunnas
KiacCH(UKanys MOBEpXHOCTEEH BTOPOTo NopsaaKa.

Pa3nen 6. EBkIMaoBbI NpoCTpanCcTBa

Tema 6.1. EBKJIHAOBbLI BEKTOPHBIE NPOCTPaHCTBA.

ITonsTue eBKIII0BA BEKTOPHOT'O IIPOCTPaHCTBA, IIPUMEPEHL.
OproHOopMHUpOBaHHbIE 0a3uCBl W OPTOrOHaNBHEIE MaTpulpl. OpTOroHajabHOE
IOIIONHEHHE MOATIpocTpaHcTBa. Matpuiia I'paMa CHCTEMEI BEKTOPOB.

Tema 6.2. EBKIIHI0OBBI TOYe4YHbIE IPOCTPAHCTBA.

[ToHATHE /1 -MEpPHOrO  EBKIMJOBA  TOYEYHOTO  IIpOCTpaHcTBa K.

OpToHOpMHpOBaHHEIE penepkl. IlnockocTy B mpocTpadcTBe K", OPTOrOHANIBHOCTS
wiockocteit. Illaper, cdepsl, CHUMIUIEKCH], NapajuleJernuneqsl B €BKIUAOBBIX
IIPOCTPAaHCTBaX. BEBIUHCICHNE pacCTOSHUII ¥ BEIHYUH YIJIOB MEXAY JByMS
IIocKoCcTAMHU. OOBEMBI TapalIeNeNUIIEZIOB ¥ CUMILIEKCOB.

Tema 6.3 /IBHkeHHs H eBKJIHI0BA FreOMETPHSL

I'pynna apmxeHumii mpoctpanctsa E'. EBKIMIOBO SKBHBAJEHTHBIE (UIYpHl U
€BKJIMJ0Ba T€OMETPHSL

Tema 6.4. PUrypbi BTOpOro nopsiika B eBKJIHAOBLIX IPOCTPAHCTBAX.
KaHonudeckoe ypaBHeHMEe KBajpuku B mnpoctpaHctse E'. IlpuseneHue

3
OOIIEro ypaBHEHHs IIOBEPXHOCTH BTOpOro mopsaka B mpocrpaHcTBe E° k
KaHOHUYECKOMY BHIY.
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YUYEBHO-METOIUYECKAS KAPTA YYEBHOM JVCIMAILIMHBI
JHeBHas popMa nomyyenust o6pazoBaHus

KonuuecTBo ayAnTOpHBIX yacos ’
g Hassanue pasnena, TeMst E qﬁ) é 2 g‘ 3
x | gﬁmgmgﬁag B
g" a [3) %‘ 5 = & E g g 3.8
8 = 888 S % 3 8 =
& 5 (o |8 |®°T &
1 2 3 [ 4 5161 7 |8 9
Zi 1 cemecmp
1 | BekTophi 14 12 2
1.1 | Beenenue 1
1.2 | ITonatue BexTOpa 2 Onpoc
1.3 | Jluneiiuple omepamuu Hany | 2 4 Ompoc
BEKTOPaMH
1.4 | IIpoexuun 2 Ompoc
15 |Basucel W KOOpAMHATHI| 2 3 Ompoc
BEKTOpPOB
1.6 | Ilomunuueiinsle  omepamum | 5 5 2 KoHTpoIBE
HaJl BEKTOpaMH ast pabora
2 | IpsimMble ¥ MAGCKOCTH 11 10 2
2.1 | Cucremsl KoopAuHar. | 3 4 Oraer mo
Qurypsl u ypaBHEHHUs HHIMBUIY2
JTEHOMY
3adaHHIO
2.2 | IIpsiMble Ha muockocty E? 4 4 Tect
23 |IlImockocTd ¥ IHpsMEIE B 2 2 KonTpombh
npoctpaHcTse E as pabora
3 | Durypsi BTOpOro nopsiaka 8 2
3.1 | Onnunc, runepbona, 3 2 Tect
napaboa
3.2 | ®uryps! Broporo nopsigka Ha | 2 2 2 Oruer no
mwiockocty E? MHIHBHAYa
JIEHOMY
3aIaHAIO
3.3 | Ourypsl BpaleHus. 2 2 Onpoc
Hunuaapugeckue u
KOHHMYeCKHe QUTYpPEI
3.4 | @urypsl BTOporo Hopsjixa B 2 2 Onpoc
npocTpancTse E
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Bceero 3a cemectp 36 30 IK3aMen
2 cemecmp

4 | Abpunnnie 7 6
npeobpa3zoBaHus H
B HKE H H 51

41 | Apbunnsle npeoGpasoBanms | 4 4 Ormpoc
wiockoctd E? u mpoctpancTBa
E3

4.2 | Ilswxenus mwiockoctd E? u| 3 2 Kortpomen
npoctpancTea E° as pabota

5 | Adppunnnbie mpocTpancTBa 15 14

5.1 | Onpenenenne, mpumepsl u| 2 Onpoc
IIPOCTEHUIIINE CBOMCTBa
aQ(GUHHOrO MPOCTPaHCTBa

52 |IImockocty B  addunHOM | 3 4 Ompoc
IIPOCTPAHCTBE

5.3 | CucteMBl  KOOpOMHAT B| 2 4 KoHTpomsa
apbuHHOM  mpocTpaHCTBE. as pabora
YpaBHEHUS WIOCKOCTEH

54 | Abdunusie orobpaxeHus 2 Ompoc

5.5 | BapuueHTpuyeckue 2 Ompoc
JTHHEHHBIE KOMOMHALUM
TOYEK H OapHIEeHTpHYECKHE
KOOpPAHMHATHI

5.6 | ITapamienemumenst ni 2 4 Onpoc
CHMIUIEKCHI B BEIIIECTBEHHBIX
apQUHHBIX POCTpaHCTBAx.
Beimyxursle Gpurypsi

5.7 | durypsl BTOpOro mopsnka B| 2 2 Order o
BEIIECTBEHHBIX  ahGUHHBIX KHJIH]:)HHYa

JIBH!

HIPOCTPaHCTBAX 3a,nanl;:1yo

6 | EBKJINOBBI IPOCTPaHCTBA 12 10

6.1 | EBKIHAOBEI BEKTOpHBIEe | 4 4 Ompoc
IIPOCTPaHCTBA

6.2 | EBKIHIOBH ToueuHsle | 4 4 Kontpoisn
IIPOCTPaHCTBA ast pabora

6.3 | IsmxeHus U eBKMIOBa | 2 Onpoc
reoMeTpus

6.4 | Qurypsr BrOpOro mopsmka B| 2 2 Oruer no
€BKJIMJIOBBIX IIPOCTPAHCTBax HHIUBANYa
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JILHOMY
3aJ[aHAI0
Bceero 3a cemecTp 34 30 4 3auer,
JK3aMeH
Bceero no yuebHoii | 70 60 | 10
AHCHMN/IHHE
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YHEBHO-METOIUYECKASI KAPTA YUEBHOM AACITATIJIAHBI
3aounas dpopma rmonyuenns obpasosanus

{ KonuuecTBo ayuTOpHEIX 9acoB | q
) S )
| 14 F MR
{ i~ a3sBaHHE pas3Jiesa, TEMBI 3
| iz E 88| 285E| By &F
o 2 E 8 8 = 3 » < H
O [F) E Qu § = @
2 = g 020 S O E e
1 = = o |8 & &
1 2 3 4 5 6 7 9
1 cemecmp
1 BeKTopu 8 4 KonTtpomnen
as pabota
1.2 | ITonstHe BekTOpA. 2 2 ompoc
13 | Nuneitnzie oIepanuy  Hax
BEKTOpPaMH
1.5 | Basuce 51 KOOpIUHATEI | 2 omnpoc
BEKTOpPOB
1.6 | Tlonunuuedinbie  omepaupm | 4 2 ompoc
HaJl BEKTOpaMu
2 | IIpsiMble H IJIGCKOCTH 4 4 Korrpoisn
ast pabota
22 | TIpsmele Ha wiockoctn K2 2 2
23 |IInocxkocT ¥ TmpsiMble B| 2 2
npocrpancTee E°
Bcero 3a cemecTp 12 8
2 cemecmp
3 | ®urypst BToporo nopsiaka 2 6 KonTponen
as pabora
3.2 | @urypsI BTOpOro mopsiaxa Ha | 2 4
wiockocty E?
3.4 | @urypsl BrOporo mopsmxa B 2
npoctpancTee E?
Bcero 3a cemecrp 2 6 JK3ameH
3 cemecmp
4 A(l)(l)ﬂﬂﬂble 4 4 KonTtponen
npeodpa3oBaHHs " a1 pabota
ABHIKEHHS
4.1 | Abduuasie mpeobpasoBanus | 2 2 ompoc
mwiockoctt E? u mpoctpancTsa
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E3
42 | Bwxenuss mrockoct E? u| 2 2

npocTpascTsa E’

Bceero 3a cemecTp 4 4 3a4er

4 cemecmp
IK3aMeH
Bcero no yuebHoii | 18 18
AHCHHNJIHHE




NWH®OPMAIMOHHO-METOJUYECKAS YACTH

Ilepeuenn ocHoBHOI JIHTEPaTYpPBI

1. ITemposa B.T. AnanuTuveckas reometpus. Y4eOHHUK. — M., Knopyc, 2020. —
426 c.

2. Kononos C.I'. AHamuTHYeCKas TeOMETPHS: y4eOHoe nocobue. — Munck: BI'Y,
2014.-238 c.

3. Mooenoe II.C., Iapxomenko A.C. COopHHK 3amau 1O AaHAJIMTHYECKOii
reomeTpun: y4ebHoe nocobue. — M., Hayka, 1976.— 384 c.

4. Bypoyn A.A., Mypawo E.A., Tonkauee M.M., ®edenxo A.C. C6opHuk 3ama4 mo
anrebpe M AHAIMTHYECKOM TIeOMeTpHH: ydueGHOe mocoGme. — MHEHCK:
VYHusepcuterckoe, 1989. — 285 c.

Ilepedens qomoTHHTE/ILHOM JUTEPATYPbI

1. Kocmpuxun A.H., Manun FO.HU. Jluneitnas ainrebpa U reoMmeTpus: yde6HoOe
niocobue. — M., Hayka, 1986. — 303 c.

2. E¢pumos H.B., Posendopn 3.P. Jluneiinas anrebpa H MHOrOMepHas IeOMETpH:
y4ebHuK. — M., Hayka, 1970. — 527 .

3. Ilocmnuxoe M. M. Aranutuyeckas reoMeTpus: yyebHoe nocobue. — M., Hayka,
1973.-751 c.

4. Ilocmnuxos M.M. Jlexumu 1o reometpun. Cemectp 1. AHamuTHdeckas
reoMerpus: yuebHoe nocobue. — M., Hayka, 1979. — 336 c.

5. Munoeanoe M.B., Teuuxesuy P.H., ®edenxo A.C. Anrebpa U aHaIMTHYECKAs
reoMeTpus: B 2 4.: yye6Hoe mocobue. — Munck: Brimsitnias mKona, 1984. -4, 1.
-302c.

6. Munoeanoe M.B., Tonxaves M.M., Toiuxesuy P.H, ®eoenro A.C. Anrebpa u
AQHAINTUYIECKAsA T€OMETpHUA: B 2 4.: yuyeOHOoe mocobme. — MMHCK: Buimsiimas
mkona, 1987. — Y. 2. - 269 c.

4. Anexcanopos I1.C. Kypc aHanuTHueckoi F€OMETPUM U JMHEHHON anreGpsI:
y4ebnuk. — M., Hayxka, 1979. - 512 c.
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Ilepeyenn pexoMeHIyeMbIX CPEICTB AHATHOCTHKH W METONMKA
(hopmupoBanHa HTOroBOl CLEHKH

AN OLEHKH COOTBETCTBUA [OCTIDKEHHH M YPOBHS 3HAHMHM CTYHEHTOB
TpeOOBaHUAM  IIPOTPaMMbl  HCIONB3YETCA  CNEAYIOLIHH  MMArHOCTHYECKHMIA
UHCTPYMEHTAPUN:

— KOHTPOJbHEIE PaGOTHI;

— YCTHBI! OIIpoC;

— OTYET 10 HHANBUAYaIbHBIM 3aIaHHSIM;
- TECT.

Ilpd OUEHHMBAHWM YCTHBIX OTBETOB Y9YHTHIBAIOTCS IIONHOTA, TIybHHA,
O0OCHOBaHHOCTh M TOYHOCTb H3JIOXKEHHS MaTepHaia, CTeleHb OCO3HAHHOCTH
U3YYEHHOIO MaTepualia, IOATBEPXKIECHME TEOPEeTHYECKNX (PaKkTOB NpHMEpam,
IrpaMOTHOCTH peYH.

OueHka 3a BBEINOJHEHWE HHIWBHAYaIbHBIX 3afaHHil OTPaXaeT CTEeHeHb
CaMOCTOSTEIBHOCTH ~ BBINIOJIHEHHS  3aJ@HHs, COOTBETCTBHE TEOPETHUECKHM
II0JIOJKEHUSAM, TBOPUECKHH ITOIXO/.

@opMoli  TeKyIleid aTTecTalM¥ [0 JUCHHIUIMHE «AHAIMTHYecKas
reOMETpHUA» y4eOHBIM IUIaHOM IIPEAYCMOTPEHEI 3a9€THl ¥ 9K3aMEHEL

IIpu ¢hopMHUpOBaHHK MTOTOBO} OLIEHKH HCIONB3YETCS PEHTHHIOBAs OLEHKA
3HAHMH CTyZeHTa, NAiollas BO3MOXHOCTh NPOCIEOUTH M OLEHHTh JWHAMHKY
Tporecca QOCTIDKEHUS neielt o0ydeHus. PeHTHHIOBas OLeHKa HpeLyCMaTpHBaeT
HCIOJIb30BaHHE BECOBBIX KO3(G(HIMEHTOB I TEKYIIEro KOHTPOIS 3HAHMH U
TEKYILEH aTTECTALlM CTYAESHTOB 10 AUCLHILIHHE.

BecoBble kO3((UIMEHTE], ONMpEAENAONINE BKIAX TEKYIIEro KOHTPOIL
3HAHUM M TEKYIIEH aTTeCTalliK B PEHTHHIOBYIO OLIEHKY:

- KOHTPOJIBbHEIE paboThl — 40 %o,

— OTYeT IO HHAWBHAYAIbHEIM 3aaHuaM — 20 %;
— yCTHBIE OIPOCH — 20%;

— TecTsl — 20%.

PeAiTUHrOBas oLleHKa MO QUCIMIUIMHE PacCYMTHIBAETCS HA OCHOBE OLICHKH
TEKyIlle#l yCeBaeMOCTH M 5K3aMEHAL[MOHHOM OLIEHKH C Y4eTOM HX BECOBBIX
K03 duureHToB. Bec omenkn mo Tekymeidl ycmeBaeMocTH cocraBiuser 40 %,
9K3aMEHAIIMOHHOHN oleHKn — 60 %.

IIpumepHbIi NepevyeHb 3aJaHMil 15 yIpaB/IseMoli caMOCTOATeIbHOMN
pabGoThI CTYAEHTOB

Tema 1.6. Ilonnnuneiinbie onepanuu HaJg BekTopamu (24.)
DPopma KOHMPONA - KOHmMPonvHaAA paboma Ne 1 (npumepHolii sapuanm).
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1. Tlycts M — Touka mepecewenus memman Ttpeyromsuuka 4BC . Brpasure

—_——— ——— ————

MA, MB,MC

BEKTOPbL yepes Bextopsl 4 = AB y b = BC

2. Tlycts (i,7.k) _ npaBblii OPTOHOPMMpPOBAaHHEBIM ©Oasuc. JlaHbBI BEKTODBI

a=5i —4j+k, b=3i +2]+k, é=-3i + j - 2k. Haiimure: 1) KOODIMHATH

BEKTOpA d=d-2b+¢ gGauce >/>K) 2) BeIMYMHY yIla MEXIy BEKTOpaMHu b

u €5 3) wmmy Bexropa © %05 4) cmemanmoe npouspeneHne bcd.

3. Haiigure wmny Bexropa P =910 =0 ecny 80,6 = yovmuanapmzre Bexrops:

|d@|=3, |b|=2, |¢|=5 b

TaKHe, ITo > BEIIMYHMHBI YITIOB MEXKIY BEKTOpaMH awu

> a

a

TaKXKe MEXIY byc PaBHEI 3"
4. O6bem mapamtenenunena ABCDA'B'C'D' paBern 10. E,F,G- TOYKH

IIepecCeYeHrsl AWaroHailell rpaHeil mapamienenumena, He MPOXOMANINX depe3

BepimHy 4 Haifnure o6bem mupamunst 4EFG.

5. ABC _ papHOCTOpOHHHI! TPEYTONBHHUK, BIMCAHHEIA B OKPYXHOCTb Pafuyca R,

2 2 2
M — TOuKa OKPYXXHOCTH, OTJIMYHASA OT 4,B,C. Haitgure |]Wl| +|Aﬂ3 l +|MC| )

Tema 2.3. IlnockocTH H npsiMbie B npocTpancTBe E’ (24.)
Dopma KOHMPONA - KOHMPOIbHAA paboma Ne 2 (npumepHbLi 6apuaHm).
x=-1+3t,
y=2-2t.

1) s npsmoit A HaiiauTe: HaIpaBIAIOIIAM BEKTOP; HOPMAIBHBIA BEKTO]
yTI0BOH K03 dULeHT; 0bIee ypaBHEHHE.

1. Jana npsamas A : {

2) Hanmnmre ypaBHEeHHS HpSMBIX A, U A,, mapalenbHBIX A H OTCTOALIMX (
A Ha paccrosuue d =+/13.

3) Haiinute TOuKy, cummeTpudnyto Touke M (6,6) oTHOcHTENBHO psamoit A .

2. aust Touku A(3,5) u B(-1,-2). Ha npsmoit 7x— 6y +1=0 naiigure TouKy -
TaKylo, 4TO IUIoIanb Tpeyroisauka ABC paBHa 1.
6x+2y—-2z-9=0,
3. Halinute TOUKM mepecedeHHs  IIPSIMOH
3x+2y+2z-12=0

KOOpAWHATHBIMH IINIOCKOCTAMH.

4. JIyu csera mpoxomur depes Touxky M, (1,-1,—1) u, oTpa3sWBOIMCH OT
IIocKocTH T:x—Yy—2z—6=0, npoxomur gepes touky M,(-1,2,0). Hanummre
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YPaBHCHUS NpPAMBIX, CONEPXAalUX COOTBETCTBEHHO JIyYM TNamalomui ©
OTPa)XCHHEIH.

Tema 3.2. Purypnl BTOPOre mopsiaka Ha IJIoCKOcTH E2 (2u.)

Dopma Koumponn — Omuem no UHOUGUOYATILHBIM 3AOAHUAM (npumeprore
eapuanmol).

1. Onpenenure T, pasMepsl ¥ pacoNoXeHHe uryps! Broporo nopska,
3a/IlaHHOH NIaHHEIM ypaBHeHHeM. ClenaifTe pHCyHOK.

6xy +8y° —12x—-26y+11=0.

2. Onpezienute THIl, pa3Mephl H PACTIONOXKEHHE DUTYPHI BTOPOI'0 MOPSIKa,
3aJlaHHOH IaHHEIM ypaBHeHHeM. ClienaiiTe pucyHOK.

4x* +12xy — y* -8x—-12y-5=0.

3. Onpenenure THII, pa3sMeps U PACTIONOXEHHE GHIYPEI BTOPOI'O MOPSAIKA,
3a[JaHHOH IaHHEIM ypaBHeHHeM. Crenaiite puCYHOK.

16x” +24xy +9y? +110x — 230y —-475=0.

4. Onpexenure THII, pa3Mephl ¥ PACTIONOXEHHE BHTYPHI BTOPOr'O IOpsAKa,
3a/laHHOM NaHHEIM ypaBHeHHeM. CrenaiiTe pHCYHOK.

50 +12xy—12x-22y-19=0.

5. Onpezenute TN, pasMepsl i PacIoNOKeHHe QUIYPEL BTOPOr'O IIOpsiZKa,
3a/IaHHOH NaHHEIM ypaBHeHHeM. Clenaiite pHCYHOK.

x* —dxy +4y* +4x-3y-7=0.

Tema 4.2. Isuxenns niuockocrn E? u mpocrpancrsa E° (21.)

Dopma Konmpona - Konmponsnas paboma Ne 3 (npumepnotii sapuanm).
1. B xakue npsmble IepeiifyT KOOpAMHATHEIE OCH IIPH ITIOBOPOTE ILUIOCKOCTH Ha

yroi % BOKpPYT Touku M, (-1,3)?

2. Haiinure vHBapHaHTHEIE NpsiMble ad(HHHEOrO npeo6bpa3zoBanus f:

Jx'=y-9,
4 { y'=9x+1.
Kak sanmmercs mnpeobpaszoBanne B cucreme KOOpAMHAT, B KOTOpOH
KOOpAHHATHBIMHU OCSIMH SBIISIOTCS WHBapHaHTHBIE IIpiIMI:Ie?

3. ITycts Oxy — npsMoyrolbHas CHCTeMa KOOPIAMHAT Ha IUIOCKocTH. Hamummte
(hopMyEI, 3a/1arOIIHe KOMITO3HIIHIO BYX JBIKEHHI: f=fefi,rme f, —
CUMMETpHI ITOCKOCTH OTHOCHTENBHO ocH Ox, f, — CHMMETpHS IIOCKOCTH
OTHOCHTENIBHO IPSIMOMH, IPOXOsINel uepe3 Ha4uauo KOOPAWHAT ¥ COCTABIISIONMEH
yron 120° ¢ ocrio Ox.
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4. Jloxaxure, uro Tockocth x—y=0  mepecexkaeT NOBEPXHOCTH

2y* +z* —2x =0 o okpyxHocTi. HaliiuTe EHTp U paguyc 3TOH OKPYIKHOCTH.

: 2

5. [Tycts f1, f2, f3, f4 — CAMMETPHH IUIOCKOCTH E* OTHOCHTEJNIBHO JPAMEIX.
Kommno3uius 3tux orobpaxeHuil f = f; f; f3 fo MOXET OBITH OTHHUM U3 CIIELYIOLIHX
npeo6pa3oBaHuUii:

1) napannenvruiil neperoc;

2) nogopom NAOCKOCMU 80KPY2 HENOOBUNCHOU MOYKU,

3) cummempus omHoOCUmMENbHO NPAMOT,

4) cxonv3awas cumMmempus,

5) moawcdecmeennoe omobpadicenue.

Tema 5.3. Cuerembl koopaAHHAT B ad¢GHHHOM NPOCTPAHCTBE. Y paBHEHHS
mjaockocreii (24.)

Dopma KOHMPONA - KOHMPOAbHAA paboma Ne 4 (npumepHblil éapuanm).

1. Hanummute mapamerpudeckye ypaBHEHUS IIOCKOCTH, siBiisttommelics adhduHHOM
0005104KOH TOUEK

4=11,-2,2), B=(-3,1,4,4),C=(-1,2,3,6), D=(0,2,-1,3), E=(-1,0,1,2)

2 _ 2 2 _ 2
Z.I_[aHLInJIocxocmB =M, +W IrIP =N, +U

R4

B apbUHHOM IIPOCTPaHCTBE

M, =(2,515), W*=((1,3,-1,2),(2,4,-3,5));

Ny =(0,-3,-1,-2), U* =((1,5,3,5),(2,4,-6,1)).
Onpe,ueJmTe B3aUMHOC€ PaCIIOJIOXCHHC 3TUX INTIOCKOCTEH.

3necs

3. B eBKJIHI0BOM IIPOCTPAaHCTBE R’ HaiiguTe pacCTOSIHUE OT TOUYKHU
M, =(8,10,-9,-1) 10 mnockoctr B, 3ananmoi cucTeMoit ypaBHeHu il
4x, —6x, ++3x, + 5x, =21,
-2x, +x; + x, =3.
a TAaK)Ke OPTOrOHATBHYIO [IPOEKIIHIO JaHHOM TOUKM Ha IIOCKOCTb B,

(O,c¢,,...,C,)

4. Ilycts — OPTOHOPMUPOBaHHBIN perep B EBKIM0OBOM IIPOCTPAHCTBE

n Y2
E . Haiimure PacCTOSHUE OT Hadalla KOOpAHUHAT OO0 T'HIICPIINIOCKOCTH, KOTOpas

Biyersd,

OTCCKAaCT Ha KOOPANHATHBIX OCAX OTPE3KH BEJIMYHHOM

IlpumepHasi TeMaTHKA J1a00paTOPHBIX 3aHATHI
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Ounas gopma nonyuenus obpasoeanus, 1 cemecmp (Homepa [3] u [4]
COOTBETCTBYIOT HCTOYHUKAM B [IEPEYHE OCHOBHOM NHTEpaTYpEI).

Duzypel u ypaeHenun
JausTue 1.

@uzypa — nwboe muoscecmso moyex O npocmpancmea B2, ¢ mom uucne u
nycmoe. Ananumuueckas zeomempus usyuaem @uzyper ¢ nomowro anzebpei,

UCNONb3YA MemoOd Koopounam. Puzypa nasvieaemes RJIOCKOU, ecnu cywecmeyem
NIOCKOCMb, 6 KOMOPOU 1ecam éce mouku guzypeL.,

BHauane 6yznem paccMaTpHBaTE mIocKume ¢uryps1, nexxamue B miockoctu EZ.
Ecnu Oxy — cucmema xoopounam na naockocmu, mo mobas gueypa ® c E*
Mooicem bblmb 300aHa ypasHenuem ¢ 08yMs Heu3BeCmHbIMU:

F(x,y)=0. (1)
3nece F - (GyHKUMS IByX BeINecTBEHHEIX IIEpEMEHHBIX X,y e R, T.e.
HEKOTOpOE IIpaBHIIO, MO KOTOPOMY YIOPSNOYEHHON Iape BEMIECTBEHHBIX THCEI
(x,y)u3 obnactu ompexneneHus D(F) ¢ysxuuu F cTaBuTBCS B COOTBETCTBUE
uncno F(x,y)eR.Tor daxr, uro (1) — ypaBHeHHe ¢urypsr @ o3Hauaer, mo
OTpPENEeNeHHIO, YT0 P COCTOMT M3 BCEX TOYEK MIOCKOCTH, KOOPIMHATEl KOTOPEIX
SABJLTIOTCS PeIleHUAMY ypaBHeHus (1), T.e.
@ ={M(c,,c,) e E*|(c,,c,) - pemenue (1)}.
Joboe ypaenenue (1) 3adaem na nnockocmu enomne onpedenennyio ¢uzypy,
00HaKko 00Ha u ma sce ghuzypa mooicem Grimo 3adana DABIUYHbIMU YPABHEHUAMU,
Hanee Gynem pemars 3amaum ABYX THIIOB: mMes ypaBHeHHe (1), ompenensars

(PUCOBaTh) COOTBETCTBYIOMIYIO ¢urypy m Haobopor mis maHHOM ¢buryps
COCTaBILITE ypaBHEHHeE (1), KoTopoe ee 3amaer.

Hapucyiime guzypei, xomopwie sadaromes YpasHeHuAMU:

l. x+y-2=0;

2. ' —4y-2x+4=0,

3. x2+y2+x+y=0;

4. xy+2=0.

Cocmasvme ypasnenus credyowux Puzyp:

1. BepTHKanbHOIH (ropu3oHTanbHON) mpsAMOii, IpOXOJsIneil Yepe3 TOUKy
M 0 (2,-3);

2. TPOHM3BONBHOM OKDYXXHOCTH ¢ IleHTpoM B TOouKe M (x,,),)¥u pammycom
r>0.

3. Touxu M,(2,-3).

Ocnoenan 3a0aua. ITycme K u F — mourxu nnockocmu, paccmosnue mexncoy

Komopeimu pasro 2¢ > 0. Cocmasvme ypaenenue guzypei, cocmoswerl u3 écex
MOYEK NNOCKOCMU, ONA KOMOPLIX CYMMA paccmosHuii 0o K, u F paena
2a, a>c. Hapucyiime oanHyio guzypy.
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3adarnue na oom.
1. Hapucyiime ¢uzypei, komopuwie sadaromes yenosusmu:
Dx-22+(+2)*=4
2) |x=2| + |y +2| =2;
3) max{|x - 2|,|y + 2|} = 2.
2. Cocmaseme ypasuenue dsoemouus.
3. llyemv F, n F, — mouxu nnockocmu, paccmosnue mexrcoy Komopeimu pagHo

2¢>0. Cocmasvme ypasnenue Queypel, cocmosweii uz ecex mouex nrockocmu,
0L KOMOPbIX PA3HOCMb pACCMOsHUti 00 K u F| pasna 2a, a < c. Hapucyiime
oaunyio guzypy.
3anarue 2.
1. Ilposepka oomawmnezo 3adanus.
2. Onpedenumy nonspuyio cucmemy Koopounam. 3anucame cessb Mencoy
NOJAPHBIMU U OeKapmOoebiMU Koopdunamamu. (CM. § 6.1 I1.C. Mogeros, A.C.
ITapxomeHko).
3. 3aoauu.
1) Hanummure B momspHoii cucTeme KOOpIMHAT YpaBHEHHSA a) OKPYXHOCTH C
HOEHTPOM B Ha4ajge KOOPAHHAT;, 6) BEpTHKAIBHOM (ropusoHTaNBHOM) mpsMOi,
IpOXoJsiiel Yepe3 Touky M, (2,-3);
2) Hapucytite ¢burypsl, 3ajanuble ypaBHEHHAME B TIOJIIPHOH CHCTeMe KOOpAHHAT:
a)r=@; 6)r =sinng; n=1,234.
4. Onpedenumv cucmemsl koopounam e npocmpancmee: 0ekapmogy
NPAMOY2016HYI0, ChepuecKyio u yunundpuseckyio. 3anucams cesss MexHCoy
chepuueckumu (yunundpuueckumn) u dexapmosvimu koopounamamu. (cM. § 6.2
[3D.

3aoanue na oom.
1. Hapucyiime cuzypy, xomopas sadaemcs g NONAPHOU cucmeme KOOpOUHam
ypasnenuem v = 2(1 — cos ¢).
2. Ilyeme F, u F, — mouxu mnockocmu. Cocmaseme Ypasnenue guzypul,
COCMOAWEN U3 6CeX MOYeK NIOCKOCMY, ONs. KOMOpblX OMHOUEHUe PacCmoaHuti 0o
Fiu F paenok > 0. Hapucyiime Oannyio guzypy.
3. Kaxas cpuzypa 6 mpocmpancmee e 0eKapmoeoli NpAMOY20NbHOT cucmeme
Koopouram 3adaemcs ypasnenuem x%+y? = z2 7

Bexkmopui
3ausrue 3. B aynuropu: [3], Ne 1; 4; 11; 19; 14... Ha nom: [3], Ne 8; 22; 15; ...
3ansaTue 4. B aynuropuu: [3], Ne 23; 25; 28; 32; 43... Ha nom: [3], Ne 26; 42; 29
3ausiTue 5. (ckanaproe npouseedenue 6exkmopos). [4], Ne 419; 420; 424; 445;
ML.IL: 144(!); 148... Ha gom: [4], Ne 423; 428; 446; MLIL.: 145; 149. ..
3auaTus 6 u 7. (eéexmoproe u cmemannoe npouseedenus eéexmopos). B
aynuropuu: [4], Ne 461; 465; 468; 470; 489; 490; MLIL.: 175; 196; 209... Ha TIOM:
[4], Ne 467; 472; 474; 491; 501; [3], Ne 177; 197; 208...
3ansiTne 8. — xouTpONEHA paGoTa Mo BEKTOpaM.
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Ilpamere u nnockocmu

3anaTusa 9 — 11. (npamas na nrockocmu). B aynutopuu: [3], Ne 363; 367; 383:
391; 405; 416; 423; 431; 433; 446; 450; 465; 473... Ha nom: [3], Ne 364; 368; 387;
406; 418; 424; 434, 451;457; 460; ...
3anstus 12 — 14. (raockocme u npamas 6 npocmpancmse). B aynutopuu: [3], Ne
491; 492; 500; 504; 530; 534, 539; 567; 580; 578; 606; 585; ... Ha mom: [3], Ne
514; 512; 520; 532; 537; 569; 582; 583; 604;621; ...
3auarne 15, — KOHTpoNIbHas PaboTa IO MPAMEIM M INIOCKOCTSM.

Duzypsl 2 nopadKa Ha RAOCKOCHU
3auaTusa 16 — 17. B aynuropuu: [3], Ne 759; 760; 769; 805 (1, 6, 8, 10);
807(1,.14). Ha nom: [3], Ne 761; 762; 733; 805 (3, 7, 11); 807 u ap. (kaxmomy
CTyACHTY UHANBHUIyaJIbHOE 3aJaHHUE).

Ounasn chopma nonyuwenus obpasosanus, 2 cemecmp (Bce HOMEpa B 3aJaHMIX
COOTBETCTBYIOT HCTOYHHKY [3] B IlepedHe OCHOBHO# JIUTEPATYDHI).

Duzypbi 6MoOpoz0 NOPAOKA 6 NPOCMPAHCHIGE
B aynuropum: Ne 945, 946, 976, 981, 985, 987, 997, 1001, 1102.
Ha mom: Ne 950, 947, 975, 979, 986, 988, 998, 1009, 1071, 1149,1).

Addunnsie npeobpazosanun u osusxcenun
B aynuropun: Ne 1159, 1153, 1163, 1166, 1175, 1187, 1229, 1234, 1102.
Ha nom: Ne 1158, 1154, 1171, 1167, 1177, 1188, 1232, 1237.

3anamue 9. Konmponsnan paboma.

ITnockocmu ¢ appunnbvix u e6KIUA0BHIX NPOCMPAHCINEAX
PaGotaeM B apUHHOM (€BKIHIOBOM BEKTOPHOM, EBKIMIOBOM TOYEYHOM)
npoctpaHcTBe cTpok R" (n=4,5,...)
1. Bersicaure, nexat mu touku 4,B,C Ha ofHOM IpAMO¥.
1) 4=(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).
2. Hatinure pasmeprocTs mockoctu Aff (M, M;,M,,...) , sBnsomeiics
abdunnol o6on0uKoit Touex My, M, M,,....
1) M, =(0,-1,1,2), M, =(-1,4,0,1), M, =(-2,1,-3,-1), M, =(-1,12,2,2);
2
]\)40= (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. BruicHuTe B3auMHOe pacnonoxenue mwiockocreit B= Aff(A,B,C) u
P=Aff(4,B,C):
A4=(2,-1,0,4), B=(-1,2,0,3),C=(3,0,1,1),
4, =(,1,L1), B, =(8,-4,-4,6),C, =(-3,3,3,0).
Omeem: yacmuyHo napannenvHoi.
4. BescHHTE B3aHMHOE pacronoxenue miockocrelr B = M, + L(d,,d,) u



23

P> =N, +L(b,b,):
M, =(1,1,2,1,0), 4 = (2,1,-1,1,3),d, = (-3,-1,2,2,~1),
N, =(0,2,7,7,4), b, = (~1,2,3,1,1),b, = (1,-1,1,2,1).
Omeem: nepecexaromcs 6 mouxe Q, =(0,1,3,4,2).

B aynutopun: Ne 1612, 1614, 1616, 1166, 1630, 1633 nepsriit Bextop (1,2,2,—-1),

1640, 1644, 1657, 1662, 1666.

Ha nom: Ne 1621, 1613, 1615, 1617, 1641, 1646, 1658, 1659, 1673.

Ne 1052, 1046.

3aounas popma oOyueHun

CTYJI€HTOB.

y4eOHOH AUCHUNIMHBI

MOoAXOAbI M MEeTOAbI.

4 Keaopuxu ¢ agppunnsix u eexnudosvix npocmpancmeax

Onucanme HHHOBAINHOHHLIX NOAXO0AOB H METOAOB K NpEenoAaBaHHIO

Hns nabopaTopHeIx paboT Ha 3a04HOM (opMe OOGYUEHHS MOXKHO HCIIONB30BATH
NPUBEICHHBIN BBIIIE MaTepHall C y4YeTOM CIeMubUKH OpraHu3alud ydeObl

Ilpu oprapm3anuu o6pa3oBaTENBHOIO Ipollecca HMCHOJNBE3YIOTCHA CIIELYIOIIHE

®  J6pucmuyuecKkuil, OpUEHTHUPOBaHHBI Ha: - OCYIIECTBIICHHE
CTYACHTaMH JIMYHOCTHO-3HAYMMBIX OTKPEITHI B IIpoIecce MOATOTOBKH K
IPaKTHYECKVM 3aHATHAM II0 METOIUKE IpemnofaBaHus MaTEMAaTHUKU; -
JEMOHCTPALIMIO MHOrooOpasusi pelleHHi MaTeMaTHYeCKHX 3a[ad,
METONOB, (opM, CpencTB X HpPHEMOB OpraHu3aldd  y4eGHOM
JEATENLHOCTH IIKOJBHUKOB; - TBOPYECKYIO CaMOpealIU3alliio CTyIEHTOB
B  IIpoLecCe  CO3[aHMi  IUIAHOB-KOHCIEKTOB YpPOKOB M  HX
BHICOOParMeHTOB;, -  HHAMBHAyadH3alui0  oOyueHHS  uepes
BO3MOXXHOCTH ~ CaMOCTOSATENIBHO  CTaBUTh  L€JIH, OCYIIECTBIIATH
pediiexcuio coOOCTBEHHOI 06pa30BaTebHOM NeATEIbHOCTH;

®  NPAaKMuKo-OpUEeHMUPOBAHHbLI, Ipeaoararomui: -
OCBOEHHE COZEpKaHHE OOpa3oBaHUS dUepe3 PEIICHHSA IPaKTHYECKHX
3a1ay; - IpuobpeTeHNe HaBHIKOB 3(P(EKTHBHOIO BEINOJHEHUS Pa3HBIX
BUJIOB NPoGeCCHOHANBHON NIeATEeIbHOCTH; - HCIIOJIB30BaHKE MPOLENYD,
criocoboB OLICHUBaHUA, (bUKCUPYIOIIMX c(hOpMHPOBaHHOCTH
IpoGheCCHOHATBHBIX KOMIIETEHIIMI;

®  Memoo 2pynnoeozo obyueHusn, KOTOPHIH MpeNCTaBIsAeT COOO0i
dopMy  opraHuMzauuu = y4eOHO-TIO3HABATEIBHOM  JEATEIHHOCTH
CTYHEHTOB, IIpEANoNaralolyl0 (GYyHKIMOHHPOBAaHHE pPa3sHBEIX THIIOB
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MaJIbIX IPYTI, paboTAOMX KaK HaJ OOIIMMH, TaK U CHelHpUYECKIMU
y4eOHBIMY 3aJaHUSAMU;

MCTOE[]HI“{GCKMC PEKOMEHAALNHU MO OPraHM3alHH CAMOCTOATEAbLHOH ]paﬁmru,l
CTYAECHTOB

B mpouecce camocmosmenvroi pabomer no mucnuinuHe «AHanumuyeckas
2eomempusy CTYNEHT MOJDKEH BBINOJNHATH CIEAYIOUINE BHAB BHEAYIHUTOPHOM
NeATEeIbHOCTH:

® H3Y4YCHHe M KOHCIIEKTHPOBAaHWE MaTepHalla, BEIHECEHHOTO Ha JIEKIUSIX H
nabOpaTOPHEIX 3aHATHAX HA CAMOCTOSTENBHOE M3YYEHHE IO HCTOYHHKAM

OCHOBHOH M JIOTIO/IHUTE/IBHOM JINTEPaTypEHI;

® IOATOTOBKAa K  pasnMYHEIM  (opMaM  IPOMEXYTOYHON  AaTTeCTaIuy
(mpaxTHIecKoi, T1a6opaTopHOi 1 KOHTpOIBHOM pabore, KOJZIOKBHYMY, 3a4€Ty,
5K3aMeHY),

© NOHCK M H3y4YCHHE IOHATHH M (aKTOB W3 NAPaJUICIBHO YWTAEMEIX KyPCOE

«Besedenue 6 mamemamuxy», «Anzebpa u meopus wuceny, « Mamemamuyeckui;

ananu3», HEeOOXODMMBIX JUIL YCBOEHHMS IUCILMIUIMHBI «AHanumuueckas

2eomempusny,
© BBIMOJIHEHWE IOMAIHUX 3aJaHui; CaMOCTOSTENILHOE BBITOJNHEHHE 3a[aHHi

11 TabopaTOpHEIX PaboT;

° 1moabop HeoOXOAMMOMH THTEPaTyphl, HOMCK HEO6XOMMOM MH(OPMALIHH B CETH

Huarepner.

Kpumepuem oyenku pe3ynsTaToB BHeay[XUTOPHON CaMOCTOATENHHOM paGoTH
O0YHaIOIUXCS IO MUCLUILTMHE AHANUMUYECKAs 2eoMempusy, SBIAETCS YPOBEHE
ycBOeHHMS y4eGHOTO MaTepHala, KOTOPHIA IIPOBEPSETCS M OLEHHBAECTCA IIPH
BEITIOJTHEHHH KOHTPONBHEIX M 1a60paTOpHBIX paboT, HHAMBHAYAIBHEIX 3a[aHUM U
IIpY caye 3a4€TOB ¥ 9K3aMEHOB.

K  opzanusayuonnvim ¢opmam nposenenms YCP mo aucHumvHe
«Ananumuueckan 2eomempus» OTHOCHTCS ay[AWTODHAS JEATENLHOCTH  Ha
n1abopaTOpHBIX 3aHATHAX. Budamu omuemmnocmu YCP sapisroTcs: KOHTPOJIbHBIE
paboTEI X OTYETHI [0 MHAUBUIYALHBIM 3aJaHUSM.

KonTpons YCP no gucuumnnusae «Aunanumuueckas 2eomempusy IPOBOIUTCS
IpenoxaBaTesieM, Kak IIPaBHIO, BO BPEMs ayIUTOPHBIX 3aHATHH M OCYIIECTBIAETCS
B BHJIE:

— 9KCIIPECC-0IIPOCa Ha Ay UTOPHBIX 3aHATHAX;

— KOHTPOJIBHOH paboTHI;

Y4er pesynsTaToB KOHTPONSA TEKyIIeidl yCHeBaeMOCTH CTYIEHTOB BELETCS
npenozapareneM. llonydeHHEIE CTYASHTOM KONMYECTBEHHBIE pe3yinbTarhl YCP
YUHUTBIBAIOTCS KaK COCTaBHAs 4acTb MTOTOBOM OLIEHKH IO AUCLMIUIMHE B PaMKax
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PEHTHHTOBOI CHCTEMBL.

[IpumepHbIil nepeuens BOMPOCOB K 5K3aMeRy
(1 cemectp)

1. OKBHBaNeHTHbIE HApaBIEHHEIE OTPE3KH.

2. TlonsaTre BexTOpA. Konnuneapusie u KOMITaHapHEIE BEKTOPEL.

3. Oneparys crnoxenus BEKTOPOB U €€ CBOMCTBRA.

4. Onepanus yMHOXeHHS BEKTOPOB Ha YHUCJa H €€ CBOMCTBA.

5. Jlune#HO 3aBHCHMEIE M THHEIHHO HE3aBHCHMEbIE CHCTEMBI BEKTOPOB.

6. 'eomeTprueckue KPUTEPHH JTMHEHHOH 3aBHCUMOCTH.

7. Anre6pamgeckue KPHTEpHUH JTMHEHHOM 3aBHCHMOCTH,

8. Ilpoexuuu 1 ux coiicTaa.

9. Basucel. Koopaunars: BEKTOpa B JaHHOM Gasuce.

10. ®opmyinsr npeobpazosamms KOOpIMHAT BEKTOPOB IIPH IIEPEXONE OT OJHOI'O
6asuca x npyromy.

11. Cransaproe npousseenne BEKTOPOB M €ro CBOMCTBA.

12. BexropHoe npoussenenue BEKTOPOB H €ro CBOHCTRa.

13. CmemanHoe npousse nenme BEKTOPOB H €ro CBOMCTBA.

14. Kpurepun KOMIUIAHAPHOCTH TPEX BEKTOPOB.

15. Addunnsie penepsr. KoopnuHats Touku B nammom penepe. DopMyisr
peoOpasoBaHus KOOPAMHAT TOUeK TIpH TIEPEXOAie OT OZHOTO Pemepa K APYToMy.
16. @opmyisr npeobpazosanms KOOpAMHAT TOYEK Ha IUIOCKOCTH IIPU NIEPEXO/E OT
OZIHO# IPSIMOYTONBHOM CHCTEMEL KOOPIHHAT K JIPYTOH.

17. Pa3nyanele Bump! YPaBHEHMH NPSIMOi Ha IIOCKOCTH E2.

18. Onpenenenve B3aummuOrO PAcCIIONIOKEHHS NBYX NPAMBIX Ha INIOCKOCTH HO MX
YPaBHEHHUSIM.

19. Bemmuuna yrina MEXIy nByMs IPAMBIMH. PaccTostHme oT Touku o TIPSIMOIA.

20. I'eoMeTpreckmit cMBICT THHEHHOTO HEPaBEHCTBA C ABYMsI II€peMEHHEIMH.

21. IlnockocTs B npocTpancTse E°. Pasnwansre BunB1 ypaBHeHuit miockocT,

22. OnpeneneHue B3aEMHOIO PacIIONIOKEHUS JOBYX ILIOCKOCTEH IO WX
YDaBHEHHSM.

23. Ilpsmast B ipocTpanctse E°, Pasnuunrre Buns ypasrenuit npsMoii B E2,

24. Ompegenenwe B3auMHOTrO PacCllOIOKEHUS IPSMBIX M IUIOCKOCTEH B
npoctpancree E°,

25. PaccTosHMe OT TOYKH 70 MIOCKOCTH K PacCTOsHHE OT TOYKH HO MpsMoil B
npoctparctse E°,

26. Omuric.

27. T'unep6oia.

28. ITapa6oa.

29. ®uryper BToporo nopsAnka Ha miockoctu K2,
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30. Enunoe onpenenenue simrca, THNepOONEl ¥ TapaGos! ¢ MOMOMIBIO doxyca u
JUPEKTPUCEI.

31. KacarensHsle K aaumncy, runep6oste, rmapa6ore.

32. Ontudeckue cBolicTsa sJiumnca, runepbos! U 1apabossl.

33. @urypsr Bpamenus B npoctpanctee K.

34. lunuHApuYecKre ¥ KOHHYECKHE ¢uryps! B npoctpanctee K,

35. Ommvncoumnsr.

36. I'umep6ononsr.

37. Dmnuntudeckue 11apaboIOUIbI.

38. I'unep6onudeckue napaGonoumIEL.

39. @uryps1 BToporo nopsaxa B npocrpanctse E°.

40. Ilnockue cedeHns IpOCTpaHCTBEHHBIX ¢uryp BTOpOro nopszka.
41. IlpsmonuHeitnsie 06pasyromuye 0aHONOIOCTHOIO runep6oIonia U
runepbomgeckoro mapabonousa.

IIpumepHbIi Nepeyens Bonpocos Kk 3K3aMEeHy
(2 cemectp)

1. Ilonatue addunHOro npeoGpasosanms mrockoctu E2 u npocrpancrea E’,
ITpumepsr.
2. Orobpaxenune, obpatHoe mis apdunHOrO mpeobpaszoBamus. I PYTIIIBI
abpduHHbIX npeobpasosanuii Aff (E*) u AF (E?).
3. O6pa3ss! mpsAMOif U IIOCKOCTH npu aphuHHOM IpeobpazoBaHuH.
4. JluneliHslit onepaTop, HHIYIAPOBAHHEIH ahduHHEIM peobpazoBanmeM.
5. IlpocToe oTHOLIEHHE TOUEK, COXpaHEHHE IIPOCTOTO OTHOIIEHHMSA TOYEK IIpH
abduHHOM HpeobpazoBanum.
6. Koopnunatnas 3amuce adhdunnoro npeobpa3zoBaHusl.
7. 'eOMeTpUIECKHMIt CMBICT ONpeenuTeNs MaTpuIkl ahbHHHOrO MpeoGpasoBaHus.
8. IHBapHaHTHEIE TOYKH M MHBAPHAHTHEIE npsiMble addrHHOTO IpeobpasoBanus
mnockoctu E2.
9. Jipmxenus miockoct K2 u npocrpancrsa E°, IIpumepsr.
10. KoopnuuaTHas 3amice npmxenuit, Knaccuduxauus apmxenuit mrockocta K2
H npoctpanctsa E°,
11. Ilonstre apdurnOroO npoctpaHcTsa. [Tpumepsr.
12. Panmyc-sexTop Touex addumHOrO NpOCTpaHCTBa, OHekuus addurHOrO
TIPOCTPaHCTBA M CBA3aHHOTO C HUM BEKTOPHOT'O MPOCTPAHCTBA IpH QUKCUPOBaHUM
TOYKH.
13. Addunnsie penepsr u KOOpAMHATEl B aGUHHOM MPOCTpaHCTBe. Dopmyier
npeobpa3oBaHus KOOPIHHAT.
14. Tlomate mmockoctu B apdunHOM mpoctpancTBe. Hauanemas Touka u
HaIpapJIAroLIee IIPOCTPAHCTBO INIOCKOCTH.
15. Ilepeceuenne miaockocreii B abGUHHOM mpocTpaHCTSe. Addunnas obomouxa
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MHOJKECTBa TOUEK.

16. Cymma mumockocteit B adpurHOM npocTpaHcTse.

17. Apdunno HesaBUCHMBIE TOUKM B aDHHHOM IIPOCTPaHCTBE.

18. BsaumHOe pacHonoXeHWe HBYX IUIOCKOCTelf B apbuHHOM mnpocTpaHCTBe.
XapakTepHCTHKa Mapsl MIOCKOCTE}.

19. TIlapameTpwdeckne ¥ oOlIHe ypaBHEHMS IUIOCKOCTEH B apPUHHOM
IIPOCTPAHCTBE.

20. OmpeneneHne B3aUMHOIO  PACIIONOKEHUS ABYX IIIOCKOCTEH II0 HX
YPaBHEHWSIM.

21. BapuneHTpuueckue NMHEHHBIE KOMOMHAIHHM TOYEK M GapHLeHTpHYECKHE
KOOpAHHATEI B aYHMHHOM [IPOCTPaHCTBE.

22. Brimykiisle QUIypEl B BEH[ECTBEHHOM ahGUHHOM IIPOCTpaHCTBe.

23. Bmimyknmas o00O0NOYKAa MHOXECTBA TOYEK B BEIIECTBEHHOM ah¢bHHHOM
IIPOCTPAHCTBE.

24. n-MepHEIH TapaieseNunes B BEIECTBEHHOM apPUHHOM ¥ eBKIMITOBOM
IIPOCTPaHCTBAX.

25. n-MepHBIf CHMIUIEKC B BEL[ECTBEHHOM apPUHHOM ¥ eBKIHIOBOM
IIPOCTPaHCTBaX.

26. CxanspHOe NPOU3BE/ICHHE B BEIECTBEHHOM BEKTOPHOM IIPOCTPAHCTBE H €ro
cBorcTBa. [Ipumepsr.

27. EBKIHNOBO BEKTOPHOE IPOCTPAHCTBO, OpPTOrOHAJTBHOCTE BEKTOPOB H
TIOAPOCTPaHCTB, BEIMYMHA yIJla MEXIy BEKTOpaM#, OPTOrOHAIBHOE IONOJTHEHHE
IIOJIIPOCTPaHCTBa, OPTOHOPMUPOBaHHEIE GA3HCH.

28. TloHATHE €BKIMIOBA TOYEYHOTO npoctpadctBa K", opTOroHanbHOCTS
mockoctei B E".

29. Paccrosmme Mexxy d¢urypamu B E", BhMHCIEHHE PacCTOAHMS MeEXTy
IUIOCKOCTSIMH.

30. Hexotopere ¢urypsr B E™: chepsr, IIapel, MapaylIejenunensl, CUMILICKCHI.
O6weM nmapasuiesenunena 1 CUMILIEKCA.

31. @uryper BrOpOoro mopsmka (KBaIpUKKM) B BEIECTBEHHEBIX apdUHHBIX
npocTpancTBax. HopmanbHEle i KaHOHHUYECKHE ypaBHEHHUS KBaJpHK.
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INPOTOKO.JI COTJIACOBAHUA YUYEBHOM IPOT'PAMMMBI

YBO

HasBanue yue6HOM
IOVCLUUTUTHHEI, C
KOTO poii Tpebyercs
COIJIACOBaHHE

HasBanue kadempsr

Ilpennoxenus
o0
HU3MEHEeHHIX B
COZlep)KaHHH
y4aeOHoi
[IPOrpaMMBI
yapexaeHus
BEICIIIETO
obpa3oBaHus 110
y4eOHoH
JTUCITUILINHE

Pemenue,
NPUHATOE
kadenpoi,
paspabo-
TaBIIEH
y49e0Hy0
IporpamMmy
(c
yKazaHHEM
IaThl U
HOMepa
IpoToKoJa)*

Huddepeniuansuas
TEOMETPHS ¥ TOIO-
JIOTUs

I"'eomeTpuwu, Tomoio-
A U METOAUKH
[IpeNoJaBaHus
MaTeMaTHKH

HET

Brocuts
HM3MEHEeHHUs
He TpedyeTcs
(mpoToxon
Ne 10 ot
28.05.2021)

Hubdepennmansusie
ypaBHEHHS

Huddepenmmanbuex
YpaBHEHMH H cHc-

TEMHOT'O aHaJin3a

HET

Brocuts
H3MEHEeHUs
He TpebyeTcs
(mpoTokon
Ne 10 ot
28.05.2021)

Anrebpa u Teopus
gucel

Bricueit anre6per u
3allUTel  “HQOpMa-
10715

HET

Brocuts
HA3MEHEeHHUS
He TpedyeTcs
(mpoToxon
Ne 10 ot
28.05.2021)

Marematuyeckuii
aHaAIN3

Teopuu GyHKIHif

HET

BHocuts
HU3MEHEHHUA
He TpebyeTcs
(mpoTokon

Ne 10 ot
28.05.2021)
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JOIIOJTHEHUSA U UBMEHEHHN S K YYEBHOM ITPOT'PAMME IO
W3YYAEMOM YUEBHOM JUACHHUAIIIMHE
Ha / yueOHBI#i rof

Ne JonoiHeHus U U3MeHeHus OcHoBanue
/T

YuebHast IporpamMmma epecMoTpeHa 1 04o0peHa Ha 3aceIaHuH Kadeph
(mporoxon Ne oT 202 r.)

3aBenyromuit kadenpoii

YTBEPXIAIO
HekaH dpaxynsrera




