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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPIKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMbl, pacrlpeeaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyYeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).

COIEP)KAHUE OBYUYEHUS



10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpEOMETpUM. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B INPOCTPAHCTBE: NEPECEKAIOLINECS,
NnapajyiebHbIE W CKpelIMBaroIuecs npsMble. [Ipu3Haku CKpemuBarommxcs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTh TPEX MPAMBIX, MapaIeIbHOCTh MPSMOM
u 1ockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHAMPaBIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapasieiabHble
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSMbBIE [apajuIeJIbHbIE W NEPHNECHAMKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TPOEKIus  GUryppl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
yTOJI, TUHEHUHBIN YroJ JBYTPAaHHOTO yrila. TpEXrpaHHbIi U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAS TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
mpaBwiIbHas W yceu€HHas mnupamunbl. CBolicTBa pé6ep M OOKOBBIX TpaHEH
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAS TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, KyO. IlpencraBieHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’dAp,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHHHM BEKTOpa II0 TpEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOMIerocss Kak akTUBHOTO U
OTBETCTBCHHOTO  WIE€HAa  POCCHUHCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MpOLEyp TPaXIAAHCKOTO oOOmIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMU 1 Ha3HAYCHUCM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCHUNCKON TPaKIAHCKOW HJACHTUYHOCTH, YBaXKCHHUS K
MPOLLJIOMY M HACTOSIIIEMY POCCUHMCKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHHUSIM POCCUHMCKHX MATEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI,



UCIIOJB30BaHUE ATUX JOCTHXKEHUN B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE YXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJEHHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HAyKU U JEATEIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOUAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIieKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocIUTaHHE:

chOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIIbIXa, pPeryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHSTUSX CIOPTUBHO-030POBUTEIIBHOM JIESITEHHOCTBIO;

6) TpynoBoe BocnuTaHmne:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSATENBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnu30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 HAa MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYpbl, TOHMMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATBHOMN
Cpellbl, 0OCO3HaHME TJI00AIBHOTO XapaKTepa dKOJOTUIECKUX MPOOJIeM, OpUCHTAIIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA Uil penieHus 3agad B 00JacTu
OKpY)Karolenl cpenpl, MIaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LIMBUWIM3ALMM, OBIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KYJIbTYpOl KakK CpEeICTBOM IO3HAHUS MUPA,



IFOTOBHOCTb OCYIICCTBJIATHL IPOCKTHYIO MW HCCICHOBATCIBbCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyecKkue NecTBUA:

BBISIBJISITh M XapaKTEpHU30BaTh CYHIECTBEHHbBIC MPU3HAKK MATEMaTUUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUM MEXAYy TOHATUAMH, (OPMYIUPOBATH
ompeieNieHUs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukaimm,
OCHOBaHUS 711 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOIMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (POPMYJIUpPOBATH W  MPeoOpa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIE U O00IIIHE, YCIOBHBIC,

BBISABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (paKkTax, JaHHBIX, HAOJTIOJCHUSIX W YTBEPXKICHUSAX, MpeJjaraTh KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JI€AYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIOUEHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHUH;

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTEbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMble U OT MPOTUBHOTO), BRICTPAUBATh APTYMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BbIOMpaTh cmoco0 peiieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HaumboJee TMOAXOIAIUMHA C  y4&ToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KDUTEPUEB).

Ba3oBnble uccienoBarejabCcKkue AeCTBHA:

UCIIOJIB30BAaTh BOIPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOUIME  IMPOTHUBOpPEYHE,  MpoOiIemMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO NIO3UIIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBIECHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI MO pPe3yJbTaTaM
MPOBEAEHHOIO  HAOJIOJCHMS, HCCIEIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

POTHO3UPOBATH BO3MOKHOE pa3BUTHUE TMPOLECCA, a TAKXKE BbIIBUIaTh
MPEIIOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBUSX.

Pab6ora ¢ ungopmaumeii:

BBISIBJIATH A€(UUUTHI MH(POpPMALIMK, TAaHHBIX, HEOOXOAUMBIX [IJIi OTBETa Ha
BOIIPOC U JIJIs PEIlICHUs 3a]1a4u;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh HH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJICHUSI B COOTBETCTBHUH C YCIOBHUSIMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelIaeMo 3aJadM, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOMCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasora, oOHapyXKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIIECHUs 3a/1aud, dKCIIEPUMEHTa, UCCIIeOBAHNUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3aJ1auM, BRIOUPATh CIIOCO0 pEelIeHUs ¢
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBINA MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpPILIAEMBIX JEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbTrara perieHus
MaTeMaTHYECKOM 3a7a4Hu;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUAIM, OOBSICHATH IPUUNHBI
JTOCTVIKECHUST WM HETOCTHXKEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYATbHOMU
paboThl MpU pelIeHHH YYEeOHbIX 3ajad, HOPUHUMATh LeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIbI PabOT, JOTrOBapUBAThCS, OOCYXIaTh WPOLIECC U pe3yldbTar padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIIEPUPOBATh OCHOBHBIMH TOHATHSMHU CTEPEOMETPUU TIPH
pEIICHNUH 3aa4 U MPOBEJICHUH MaTeMaTHUYECKUX PACCyKICHUM;

e TMPUMEHATH AaKCHOMBI CTCPEOMETPHM M CJICACTBUS U3 HUX NPU PEIICHUH
r€OMETPUYECKHUX 3a]1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE;

e CBOOOJIHO OIEpUPOBATh TOHATHSIMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpHU3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Mapalienenunen, Kyo);

e KiIaccuPUIMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA  JUIS
KJIacCU(UKAITIY;

e CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, IIEHTPAJILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHKE (UTYP HA TJIOCKOCTh, BBITIONHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IWYHBIMH METOJAMU, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
MMpaMUJia), FEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOPMYI;



e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsi;

e CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpPAMHATAM B MPOCTPAHCTBE;

e BBINOJHATH ACHCTBUA HaJ BEKTOPaMUu;

e pemaTh 33aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOILICHUH U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIWYMH, NMPUMEHSS] HU3BECTHBIE METOMBI
NpU PEHICHUH MAaTEMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH NPOCTEHIIME NPOrpaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOPA30BBIBATHL W HMHTEPIPETUPOBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, NpencTaBICHHYIO Ha
YepTexax U pUCYyHKaXx;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
AHAJIU3UPOBATH PEaAJIbHBbIC CUTYAIIMU, NPUMEHSITh W3YUYEHHBIC MOHSTUS B
mpoiiecce  TMOUCKA  PEIICHUST MaTeMaTH4ecKH ChOpMYJIHMpPOBAHHOMN
npo0JieMbl, MOJEIUPOBATh pEalbHbIe CUTyallMM Ha $I3bIKE T€OMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJEIU C UCIOJIb30BAHUEM T'€OMETPHUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, pemiath MPakTHYEeCKUE 3a7adu,
CBSA3aHHBIE C HAXO0K/ICHHUEM T€OMETPUUECKUX BEJINYUH;

e UMETh MpEJACTaBICHUs 00 OCHOBHBIX ASTallax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

KaneHpaapHo-TemaTUuecKoe niaHMpoBaHue
yuyebHO20 mamepuana no ceomempuu
0na 10 knacca

3 yaca e Hedenro (105 ypokoe 3a 200)

daKkTnu.
X MnaHup
Ne Tema 3
& | AaTta
BeBepeHue. AKCMOMbI CTepeomMmeTprUn U UX cneacTema. 74
1 MpegmeT cTepeomeTpmn. AKCMOMbI CTEPEOMETPUMN. 2-09
2 HeKoTopble cneacTBMA U3 aKCMOM. 2-09
3 PelweHue 3a4a4 Ha NPUMEHEHME AaKCUOM CTEPEOMETPUN U UX 5-09




cneacTsun.

PeweHune 33434 Ha npnmmeHeHune akKCMoOM CTeEpPEOMETPUN U UX

4 o 9-09
cneacTeun.

c Peu.leHmefap,aq Ha NPUMEHEHME aKCMOM CTEPEOMETPUN U UX 9-09
CneacTeun.

6 KoHTponbHasa pabora Nel 12-09
3auer 16-09

Fnhasa 1. MapannenbHOCTb NPAMbIX U NIOCKOCTEN. 23 u.
§1. MapannenbHOCTb NPAMbBIX, NPAMOW U NJOCKOCTU.

g MapannenbHble Nnpamble B NpocTpaHcTBe. MapannenbHOCTb 16-09
Tpex NpPAMbIX.

9 MapannenbHOCTb NPAMON U NNOCKOCTH 19-09

10 |_|OBTO|:iE'HMe Teopumn, pelleHme 3a4a4 Ha NapanienbHoCTb 93-09
NPAMOMN U NNOCKOCTW.

1 I'IOBTopveHme Teopumn, pelleHme 3a4a4 Ha NapanienbHocCTb 93-09
NPAMOM U NNOCKOCTW.

" I'IOBTopveHme Teopumn, pelleHne 3a4a4 Ha NapannenbHoOCTb 26-09
NPAMOM U NNOCKOCTW.
§ 2. B3aumHoe pacnonoxeHune NpAMbIX B NPOCTPaHCTBe. Yron

meXxay ABYMA NPAMbIMMU.

CkpewmBatowmeca npamblie. [lpoBeaeHne yepes o4HY m3

13 CKPELLMBAKOLLNXCA NPAMbIX MJIOCKOCTU, NapanienbHOM Apyron 30-09
NPAMOMN.

14 Yrnbl ¢ COHanpaBAeHHbIMU CTOPOHAMMW. YToN mexxay NpAaMbIMA. 30-09

15 MoBTOpeHMEe TeOopUK, peLlleHne 3a4a4 No Teme. 3-10

16 NoBTOpeHne Teopun, peLleHne 3a8a4 no Teme. 7-10

17 KoHTponbHan pav60'ra Ne2 no teme: “MNMapannenbHocTb 710
NPAMbIX, MPAMOI U NIOCKOCTUY.

18 3auer. 10-10

§ 3.MapannenbHOCTb NNOCKOCTEMN.

19 I'Iapannent:Hble NNAOCKOCTW. Mpn3HaK NapannenbHOCTN ABYX 14-10
NAOCKOCTEN.

20 CBoucTBa NapannenbHbIX NOCKOCTEMN. 14-10

§4. Tetpasap v napannenenunegs,

51 N306parxkeHne naockux ¢uryp, nsobpaxkeHue 17-10
NPOCTPAHCTBEHHbIX PUryp.

- Tetpasap. Mapannenenunnen,. CBOMUCTBA rPaHEN U AMaroHanemn 21-10

napannenenunnena.




Tetpasap. Mapannenenunnen,. CBOMUCTBA rPaHEN U AMaroHanemn

23 21-10
napannenenunena.
24 3a4a4M Ha NOCTPOEHME CEYEHUMN. 24-10
- 3a4a4m Ha NOCTPOeHMe ceveHUI. NocTpoeHme ceveHumn 711
MEeTo40M CNefoB.
26 lNoBTOpeHUe Teopun, peweHue 3a4a4 No Temam. 11-11
27 MpPaKTMKYM Ha NOCTPOEHME CEYEHUI MHOTOTPaHHUKOB. 11-11
28 MpPaKTUKyM Ha NOCTPOEHME CEYEHUIA MHOTOrPAaHHUKOB. 14-11
- KoHTponbHana paboTta N23 no teme: «TeTpasgp u 18-11
napannenenunen».
30 3aver. 18-11
FnaBa 2. MepneHAUKYAAPHOCTb NPAMbIX U NNIOCKOCTENn. 21
4.81. NepneHANKYNAPHOCTb NPAMOMN U NIOCKOCTHU.
31 MNepneHAUKyNApHbIe NpAMble B NPOCTpaHcTBe. [TapannenbHble 21-11
npAmble, nepneHANKYIAPHbIE K NIOCKOCTW.
3 MpW3HaK NnepneHanKynApHOCTM NPAMON U NAOCKOCTH. 25-11
Teopema 0 NpsAMOM, NePNneHAMNKYIAPHOM K MNIOCKOCTMU.
33 Teopema 0 NpAMON, NepneHANKYNAPHOM K NNOCKOCTU. 25-11
34 PeweHune 3a4a4 Ha NnepneHANKYAAPHOCTb NPAMOM U 28-11
NNOCKOCTMW.
3 PeweHune 3a4a4 Ha NnepneHANKYAAPHOCTb NPAMOM U 912
NNOCKOCTMW.
36 PeweHune 3a4a4 Ha NnepneHANKYAAPHOCTb NPAMOM U 9-12
NNOCKOCTMW.
§2. MepneHAUKYNAP U HAKNOHHbIE. YroN mexay Npamoi un
NAOCKOCTbIO.
37 PaccTtoaHmne OT TOYKM A0 NIOCKOCTU. Teopema o Tpex
nepneHauKynapax 5-12
38 Yron mexagy npamon n naoCKoCTbLo
lNoBTOpeHue Teopuun, peleHme 3a4a4 Ha NpMMeHeHune
39 TeopeMbl 0 Tpex NepneHAnKynapax, Ha yron mexay npamomn u 9-12
NAOCKOCTbIO
40 PeweHwne 3a4a4 Ha NpMMeHeHue Teope:v\mvo Tpex 9-12
nepneHAUKynapax, Ha yron mexay npamMmon 1 NA0CKOCTbIO
a1 PeweHwne 3a4a4 Ha NpMMeHeHne TeopemMbl O Tpex 12-12

neprneHaMKynsapax, Ha yron mexay npsamomn U NA0CKOCTbIO




PeweHue 3a44a4 Ha nNpnmeHeHne Teopembl O TpexX

42 . 16-12
nepneHaUKynapax, Ha yron mexay npamMmon 1 NA0CKOCTbIO
§3. iByrpaHHbIi1 yron.
MNepneHAUKYNAPHOCTb NJIOCKOCTEMN.
43 ﬂ,ByrpaHHblﬁ yron. Npu3sHak nepneHgUKynaApHOCTU ABYX 16-12
NAOCKOCTEN.
4 ,ﬂ,BpraHHbll\;I yron. Npu3sHak neprneHaMKynApHOCTU ABYX 19-12
NAOCKOCTEMN.
45 MpPAMOYronbHbIM Napannenenunes, 23-12
46 MpAMOYroNbHbIM Napannenenvnes, 23-12
47 TpexrpaHHbIN yron 1 ero CBOMCTBa, MHOTOTPAHHbIN Yron 26-12
48 MoBTOpeHUE TeOpPUU, PeLLEHME 33434 NO BCEN TEME. 9-01
49 MpaKTUKym No pelueHunto 3agad 13-01
50 KoHTponbHasa pabota N24 no teme: «[ABYyrpaHHbINA yron. 13-01
MNepneHAUKYNAPHOCTb NNOCKOCTENY.
51 3aver. 16-01
Fnasa 3. MHororpaHHuKu. 15 u.
§1. NMoHATME MHOrorpaHHuKa. NMpusma.
5 NoHATMe MHOrorpaHHuKa. leomeTpuyeckoe Teno. Teopema 20-01
3nnepa, aNepoBa XapaKTePUCTHKA.
53 Mpu3ma, naowanb NOBEPXHOCTM NPU3MBI. 20-01
54 Mpu3ma, naowaab NOBEPXHOCTU NPU3MbI 23-01
55 Mpuama, naowanb NOBEPXHOCTU NPU3MbI 27-01
56 MpocTpaHcTBEHHaA Teopema lMNudaropa 27-01
§2. Nupamunpa
57 Mupamuga. NpasuabHaa nupamuaa. 30-01
58 Mupamuaa, nhowanb NOBEPXHOCTU NUPAMUAbI. 3-02
59 YceueHHaa nmpammaa. 3-02
60 NosTOpeHne Teopumn, peleHne 3agau. 6-02
61 MpaKTUKym No peLleHunto 3aaau. 10-02
§3. MpaBuabHbIe MHOTOrpaHHUKM.
CummeTpua B NpocTpaHcTee. [ToHATUE NPaBUABHOIO
6 MHOTOrpaHHMKa. 10-02

Teopema O CyweCctBOBaHUN NATU BNOOB MPaBUJIbHbIX
MHOIorpaHHMKoOB




63 dNemeHTbl CUMMeTPUU NPaBUIbHbIX MHOFOIrPAaHHUKOB. 13-02
64 MpaKTnyeckas pabora. 17-02
65 KoHTponbHana paboTta N25 no teme: «IMIHOrorpaHHUKU». 17-02
66 3aver. 20-02
Fnasa 4. BeKTopbl B NpocTpaHcTBe 84.
§1.MoHATME BEeKTOpaA B NPOCTPAHCTBE.
67 lNoHATMe BeKTOpa. PaBeHCTBO BEKTOPOB. 24-02
§2. ChoxkeHue u BblYMTaHME BEKTOPOB. YMHOXEeHUe BeKTopa
Ha yucno.
cs CnoxkeHune n BbluMTaHUE BEeKTOpOoB. Cymma HEeCKOJIbKUX 24-02
BEKTOPOB.
69 YMHOXeHune BeKTopa Ha Yncno. 27-02
§3. KomnnaHapHble BEKTOpbI
70 KomnnaHapHble BeKTOpbI. [1paBuao napannenenvnesa. 3-03
71 PasnoxeHune BeKTopa no Tpem HEKOMM/IaHAPHbIM BEKTOPaMm 3-03
72 lNoBTOpeHUe Teopun, peweHue 3agay. 6-03
73 KoHTponbHasa paborta Ne 6. 10-03
74 3aver 10-03
75 OCHOBHble NOHATMA NIAHUMETPUMN. 13-03
26 MpPAMOYroNbHbIN TPEeYronbHUK. MegmaHa npAMOYrosibHOro 17-03
TpeyronbHUKa.
77 Teopema 0 meanaHe KOCOYro/ibHOro TpeyroJibHMKa. 17-03
78 YpaBoeHune meamaHoil. 20-03
79 Teopema o bucceKkTpuce TpeyroabHUKa. 24-03
80 3a4a4m c HaxoXKaeHMem BUCCEKTPUC N BbICOT TPEYro/IbHUKaA. 24-03
81 Mapannenorpamm. CBOMCTBA M NPU3HAKM Napannenorpamma. 3-04
- Tpaneuma. CpegHAA NNMHMA Tpaneuun. CBONCTBA 7.04
paBHObeapeHHOM Tpaneuumn
83 OTHOLWeEHMe OTpe3KOoB. 7-04
84 Teopembl MeHenasa n Yesoil. 10-04
85 PeweHue 3a4a4 Ha npumeHeHue Teopem Yesbl U MeHenas. 14-04
86 dopmynbl naoWwaam TpeyroibHUKa. 14-04
87 3agava dinepa. 17-04
88 OTHoLwWeHMe naowanen. PeweHne 3agau. 21-04
89 OTpe3Kun, cBA3aHHbIE C OKPYXKHOCTbIO. 21-04
90 Yrnbl, CBA3aHHbIE C OKPYXKHOCTbIO. 24-04
91 KacaTtenbHaa K OKPYy*KHOCTW. 28-04
92 BnncaHHaA v BHEBMUCAHHAA OKPYKHOCTW. 28-04
93 Kacatowmeca OKpy*KHOCTH. 5-05




94 MepeceKatowmecsa OKPYKHOCTK. 5-05
95 BnucaHHble YeTbIpexyroibHUKU. 8-05
96 OnucaHHbIe YeTblpexyrosibHUKW. 12-05
97 MponopunoHanbHblie OTPE3KM B OKPYKHOCTU. PelueHne 3a4au. 12-05
98 BcnomoraTtenbHble Nog06HbIE TPEYTrONbHUKMN. 15-05
99 HeKkoTopble cBOMCTBA BbICOT M TOYKU UX NepeceyeHmns 19-05
100 KoHTponbHasa pabora Ne 7. 19-05
101 3auer. 22-05
102 3ayeT No NpPakTU4YecKnm paboTtam. 26-05
103 3a4yeT No MccnepoBaTeNbCKMM paboTam.

104 NTorosaa KOHTpONbHaA paboTa.

105 NTorosaa KOHTpONbHaA paboTa.




