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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 HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOo(deCCUOHATBHOTO
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 (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  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 TpebGoBaHHE «yMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUAM, HO U 110 rogam oOyueHus. Coaepikanue oOopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN 00Yy4aroUIuXCsl, pacupsis U yriayomsis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBIsionIel yueOHoro nmpeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme ydeOHOro kypca «l'eoMerpus» Ha YriyOJIEHHOM YpPOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IIOCKOCTENW B MPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢duryp B mapajuiesbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMM, yToOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (QUTypbl HAa TUIOCKOCTH: TETpadJp, Mapajuiejenunesn,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanbHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, ABYI'DAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’sp, KyO0. IlpencraBneHue o mpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.



IJIAHUPYEMBIE PE3YJBbTAThI OCBOEHUSI YUYEBHOI'O KYPCA «TEOMETPUS» (YTJYBJIEHHBIA
YPOBEHDb) HA YPOBHE CPEIHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TMO3ZUIIMU O0YUYaIOIIETOCsd KaK aKTUBHOT'O M OTBETCTBEHHOI'O WIEHAa POCCHMCKOIO
oO11iecTBa, MPEACTABICHUE O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, TIPOLIEAYP
IPaXKIaHCKOTO O0IIecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHE B3aUMOJICUCTBOBATh C COLMAIILHBIMU WHCTUTYTaMH B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAUCHUEM;

2) maTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW WICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U HACTOSIIEMY POCCUHUCKOM
MaTEeMaTHKH, [IEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSM POCCHUUCKUX MATEMAaTUKOB M POCCHUUCKON MaTeMaTHYeCKOU
IIKOJIbI, KCTIOJIB30BaHUE ITUX JIOCTHXKEHHUM B APYTUX HAyKaxX, TEXHOJIOTUSX, c(hepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO
NOBEJEHHUS, CBSA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM [OCTUKEHUM HAYKU U JIESITEIbHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs SCTETUKY MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHni, pacCyX1eH!i, BOCOPUUMUYUBOCTh K MATEMAaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BOCMUTAHME:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaTeMAaTUYECKHUE 3HAHHUS B MHTEpecax 370pOBOTO M Oe30macHoro obpasa
U3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0pPOBbIO (3J0pOBOE MUTaHHE, COATAHCHUPOBAHHBIM PEKUM 3aHATHUA U
OTIbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATHUAX CIOPTHUBHO-
03JI0POBUTEIILHOM /1€ TEIILHOCTHIO;

6) TpyaoBoe BocniuTaHue:



TOTOBHOCTh K TPYAY, OCO3HaHHE LIEHHOCTU TPYAOJIOOUs, MHTEpPEC K pa3IMyHbIM cdepaMm MnpodheccuoHaIbHON
JEeSATENbHOCTH, CBA3AHHBIM C MaTeMaTHUKON M €€ NPUIOKEHHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayiein
npodeccu M peain30BbIBATH COOCTBEHHBIE >KU3HEHHbIE IJIaHbI, TOTOBHOCTb M CHOCOOHOCTh K MaTE€MaTHYECKOMY
o0pa3oBaHHI0 M €aMOOOpPA30BaHHUIO HA MPOTSHKEHMHM BCEH JKM3HHM, FOTOBHOCTh K AKTMBHOMY YYacTUIO B pEUICHUU
IIPAKTUYECKUX 3a71a4 MaTeMaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh HKOJIOTHYECKON KyJNbTYphl, MOHUMAHUE BIHUSAHHUS COLUATBHO-IKOHOMUYECKHUX MPOLIECCOB Ha
COCTOSIHME TIPUPOAHON M COLMAIILHOM CpeJibl, OCO3HAHUE TJI00aBbHOT0 XapakTepa 3KOJIOTMUECKUX Mpo0sIeM, OpUEeHTALS
Ha IpUMEHEHUEe MaTEMaTUYECKUX 3HaHUM JJIs pelIeHus 3a/1ay B 00JIaCTU OKPY’Karolle cpe/ibl, MIaHUPOBaHUE TTOCTYIKOB
Y OLICHKU UX BO3MOYKHBIX ITOCJICICTBUN ISl OKPYKAIOLLEH CPEbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM
NpPaKTUKH, NOHMMAaHUE MaTeMaTHYeCKONM HayKu Kak cdepbl 4YeIOBEUECKOM MAEsITeNbHOCTH, ATAaloB €€ pa3BUTHUA U
3HAYMMOCTH IS Pa3BUTUS NUBWIN3ALUH, OBJIAJICHUE A3BIKOM MAaTEMAaTUKU U MaTEMAaTUYECKON KYJIBTYPOH KaK CPEICTBOM
[IO3HAaHWS MHUPA, F'OTOBHOCTb OCYILIECTBIIATh NPOEKTHYI0 U HUCCIEHOBATEIBCKYHO ACATEIbHOCTH WHAUBHUIYAJIbHO U B
rpy1Ie.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUSA:

BBISBIIAITh U XapaKTePH30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB, IMOHATHH, OTHOIIEHUH MEXIY
MOHATHUAMH, (OPMYJIHPOBATH ONPENCICHUS TOHATHN, YCTAaHABIMBATH CYIIECTBEHHBIM MpH3HAK KiIaccu(pUKaIuy,
OCHOBAHMS 711 0000IIEHNUS U CPAaBHEHUSI, KPUTEPUM TIPOBOJUMOIO aHAJIN3a;

BOCIIPUHHUMATh, (POPMYIUPOBATH M MPEOOPA30BHIBATH CYKJACHUS: YTBEPAUTCIBHBIC W OTPUIIATEIIBHBIC, SAUHUYHBIC,
YaCTHBIC U OOIIIHUE, YCIOBHBIC;



BBISIBJISITh MAaTEMATHYE€CKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (DakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUAX, IPEJIAraTh KPUTEPUU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEW Y TPOTUBOPEUNI;

JeNaTh BBIBOABI C MCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX YMO3AKIIOUECHUU,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

MPOBOJIUTh CaMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHM (MpsMble W OT MPOTHUBHOIO),
BBICTPANBaTh ApTryMEHTAIINIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>K/ICHUS U BBIBOJIBI,

BBIOMpATh CIOCOO perieHus yuyeOHOM 3ajauu (CpaBHMBATh HECKOJBKO BAapUAHTOB pEIICHUs, BhIOMpaTh Hamboiiee
MOJAXOASAIIUN C YYETOM CaMOCTOSTEIILHO BBIJICICHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTe/bCKie AeiiCTBUA:

UCITIOJIH30BaTh BOTIPOCHI KaK MCCIIEAOBATEIILCKUN MHCTPYMEHT MO3HAHUS, (POPMYITHUPOBATH BOMPOCHI, (PUKCUPYIOIINE
IpOTUBOpEUUE, NPOOJIEMy, YyCTaHaBIMBAThH HCKOMOE M JaHHOE, (OpMHpOBaTH THUIOTE3y, APIYMEHTHPOBATH CBOIO
MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBbHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HCCIEIOBAHUE IO YCTAHOBJIECHUIO OCOOEHHOCTEMH
MaTEMaTUYECKOT0 O0BEKTA, SABJICHHUS, MPOIIECCa, BRISIBICHHUIO 3aBUCUMOCTEN MEXKIy 00bEKTaMU, SIBICHUSIMU, MTPOLIECCAMU;

CaMOCTOSATEILHO  (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJABI 10 pe3yibTaTaM MPOBEIEHHOTO HAONIOACHMUS,
UCCJIeIOBAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTAaTOB, BIBOAOB U 0000IIEHNUI;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOLECCA, A TAKXKE BBIABUIaTh IMPEAIIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH JeUIIUTH HHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOMIPOC U TSI PEUICHUS 3a/1a4u;

BBIOWpaTh HWHGPOPMAIMIO W3 HWCTOYHUKOB  PA3JIHYHBIX THUIOB, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIHIO PA3TUYHBIX BUIOB U (POpPM IIpeICTaBICHUS;

CTPYKTYPHPOBaTh HH(OpMAIUIO, IPEACTABIATH €€ B pa3InYHBIX (hopMax, WILUTFOCTPUPOBATH Tpadruecky;

OIICHUBATh HAIEKHOCTH MH(GOPMAIINH TI0 CAMOCTOSITEIEHO C(hOPMYITMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA
Oo0wenue:



BOCHIPUHUMATh M (OPMYIUPOBATH CYKJIECHHS B COOTBETCTBHM C YCIOBHSIMU M LEISIMU OOLIEHUS, SICHO, TOYHO,
IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX, AaBaTh MOSACHEHUS 110 X0y PEUICHU 3a1auH,
KOMMEHTUPOBATH MOJTYyYECHHBIA PE3yJIbTaT;

B XOZ€ OOCYXIeHHus 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKJAa€MOH TeMbl, NpOOJIEMbI, pelIaeMo 3ajayu,
BBICKA3bIBATh UJEH, HALICJIEHHBIE HA MTOMCK PELIEHUs, COMOCTABIATh CBOM CYKICHHUS C CYKICHHSIMU IPYTUX YYaCTHUKOB
auanora, oOHapykKMBaTh Pa3jIMYM€ U CXOJICTBO MO3UIMUH, B KOPPEKTHOW (opme (opMyIupoBaTh pa3HOIAcus, CBOU
BO3PaXKEHUS;

NPEJICTABIIATh PE3YNbTAThl PEIICHMs 3aJadyH, dKCIEPUMEHTA, MCCIEJOBaHUs, MPOEKTa, CAMOCTOSTENLHO BBHIOUPATH
(opMat BBICTYIICHUS ¢ YYETOM 3a/1a4 MIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM pelIeHUs 3aJaud, BBIOMpATh CIOCOO pelieHus ¢ YYETOM HUMEKIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIH HHTEJJIEKT:

BJIAJICTh HABBIKAMHU IIO3HABATENIbHOW pe(JIeKCHU KaK OCO3HAHHS COBEPIIAEMBbIX JEHUCTBUHA W MBICIUTEIbHBIX
IIPOIIECCOB, MX PE3yIbTaTOB, BJIAACTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IpoIlecca W pe3yJbTaTa pelieHUs
MaTeMaTHUYeCKOM 3a7a4u;

PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IPU PEIICHUHU 3a7a9H, BHOCUTh KOPPEKTUBBI B ICATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAHJIEHHBIX OMNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHEC pE3YyJbTaTa IIEIH M YCIOBHUSAM, OOBSCHITh MPHUYUHBI JOCTHIKCHUS WM HEIOCTHKEHUS
PE3YIBTATOB JICITCIPHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAS JAeATEJIbHOCTD:

MOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUIYAJIBHON paObOThI MPH peIICHUM y4eOHBIX 3aj1ad,
MPUHUMATh 11€JIb COBMECTHOM AEATEIIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM palOOThI, pacupeacisiTh BHJIbI
padoT, ToroBapuBaThCs, 0OCYKIATh IMPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;



y4acTBOBaTh B TIpyHNHoBbIX (opmax padoTel (0OCYXIeHHA, OOMEH MHEHHUH, «MO3TOBbIE IUTYpPMBI» U HWHBIE),
BBINIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JEHCTBUS C IPYTMMU YJI€HAMU KOMaH[Ibl, OLIEHUBATh Kauy€CTBO
CBOETO BKJIaJ|a B OOLIUI MPOIYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K xonmy 10 knacca oOyvaromuiicst HAy4UTCS:

CBOOOJTHO ONEpPUPOBATH OCHOBHBIMH IOHSATHUSMH CTEPEOMETPHUH TIPU pENICHUW 3a7ad M IPOBCIACHHU
MaTEMaTUYCCKUX PACCYKICHUI;,

PUMEHSTH aKCHOMBI CTEPEOMETPUH U CJCACTBHUS U3 HUX MPU PEIICHUH F'€OMETPUUSCKHUX 33]1a4;
KJIacCU(UIIMPOBATH B3aMMHOE PACIOIOKCHHUE MPSMBIX B MPOCTPAHCTBE, INIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H
TUTOCKOCTEH B IPOCTPAHCTBE;

CBOOOTHO ONEPUPOBATH MOHATHUSMHM, CBSI3aHHBIMHU C YIJIAMH B MPOCTPAHCTBE: MEXKTY MPSIMBIMH B MPOCTPAHCTBE,
MEXIY IPSIMOM U MIIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOJTHO  pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IpH3Ma, NHUpaMuaa, MOPSIMOYTOJbHBIN
napaJuiesienurie, Kyo);

KJIaCCU(UIIUPOBATh MHOTOT'PAHHUKH, BBIOUpAst OCHOBAHMS JIs KJIacCU(PUKAIINY;

CBOOOTHO OMIEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB MJIOCKOCTHIO;

BBITIOJHATh MapaJlIeIbHOE, IEHTPATIbHOE W OPTOTOHAIBHOE MPOCKTUPOBAHHE (PUTYP HA IUIOCKOCTH, BBHIOIHITH
n300paxkeHus (puryp Ha MIOCKOCTH;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBHITIONHATH (BBIHOCHBIC) TIJIOCKUE UYEPTEKH H3
PUCYHKOB TIPOCTHIX 0OBEMHBIX PUTYD: BUI CBEPXY, COOKY, CHHU3Y;

BBIUMCTISITh TUIONIAIA TIOBEPXHOCTEM MHOTOTPAHHUKOB (Tpu3Ma, MHpamMuia), TEOMETPHUYECKHUX Tell C
npuMeHeHneM GopMyIr;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh M TIOCKOCTh CHMMETPUH, TICHTP,
0Ch U IJIOCKOCTh CHMMETPHUH (PUTYPHI;



CBOOOJ/IHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIIMMHU BEKTOpPAM U KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH ACHUCTBUA HaJ BEKTOPaMU;

peliarh 3aJa4d Ha J0Ka3aTelIbCTBO MATEMATUYECKUX OTHOUICHUN W HAXO0XJAEHUE T€OMETPUYECKUX BEIIMYMH,
NPUMEHSII W3BECTHBIE METOJbl MPH PEIICHUM MATEeMAaTUYECKMX 3a7ad TMOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI MPU PEHICHUU
CTEPEOMETPUYECKUX 3a/1a4;

U3BJICKATh, MPEOOPa30BLIBATH U HWHTEPIPETUPOBATH HHQPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
dburypax, mpeJCTaBICHHYIO Ha YepTEkKaxX U PUCYHKAX;

NPUMEHSTh MOJIyYCHHbIC 3HAHUS HAa MPAKTUKE: CPAaBHUBATH UM AHAIM3UPOBATH PEaAJbHbIC CUTYyallud, MPUMEHATH
U3Y4YEHHbIE TIOHATHS B TPOIlECCe TOWCKAa PEIICHUS MaTeMaTUYeCcKHu C(OopMyIHpOBaHHON MPOOJIEMBI,
MOJICTTMPOBATh PEANIbHBIE CUTYAIIMU Ha A3bIKE T€OMETPUH, UCCIEA0BATH TOCTPOECHHBIE MOJIETN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUM M TEOopeM, allapara ajareOpbl, pelarh MMPaKTAYECKUe 3ajlaud, CBS3aHHBIC C
HaXO0XJIECHUEM F€OMETPUUECKUX BEJIUYHH;

UMETb TPEACTaBICHUs 00 OCHOBHBIX 3Tamnax Pa3BUTHUS T'€OMETPUU KaK COCTAaBHOW 4YacTh (yHAaMEHTa Pa3BUTHS
TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHATHA cTepeoMeTpHUM: TOUKA, ITpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[MonsiTus: IepeceKaronmecs MmIOCKOCTH,
MIePECEeKArOIINECs MPsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300pakeHue
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

10

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHunit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMu b, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajs MMOCTPOCHUSA Ce4YeHHI

15

Merton cie1oB AJig MOCTPOCHUS CEUECHUM.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKCH U 3aIHCh IIIaroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mnanumetpun: Teopema o
MPOMOPLHOHANBHBIX oTpe3kax. [lonodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mictopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"




24

B3anMHOe pacnoioKeHue IpsIMbIX B
npocTtpaHcTee. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TaHHOMN
npsMol. Jlemma o nepecedeHnun
MapajuIEIbHbIX MPSMBIX IIOCKOCTBIO

26

[TapamenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuleIbHbIX MPsAMBIX. Teopema o
CKPELIUBAIOILMXCS MIPAMBIX

27

[TapanienbsHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoexktupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAy NPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[TonsaTHA: NapamIenbHOCTh NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U IIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BBIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast npoeKuus, TPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHblie mnockoctu. [lpusHaku
MapayuiebHOCTH JBYX MJIOCKOCTEM

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIEn
yepe3 TOUKY, He MPUHAAIEKAIYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEM: O
MapajuIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU TIEPECCUCHUH JIBYX IMapajlIeIbHBIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapasuieIbHbIX IIIOCKOCTEN: 00
OTpe3Kax NmapauieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMSI ITapaJyIeIbHBIMU TI0CKOCTSIMU

38

IToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH




39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e

42

[lepneHUKyYISIPHOCTD NPAMOU U
mnockocTH. [Ipusnak
MIEPIEHIUKYIIIPHOCTH MPSIMOM U
IIJIOCKOCTH

43

[lepneHIMKyYISIPHOCTD NPSAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOHN U
IIJIOCKOCTH

44

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIALIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

46

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

47

HepHeHI[I/IKy.]'IHp 1 HaKJIOHHasd.
HOCTpOCHI/IC NEpNCHAUKYJIApa U3 TOYKU Ha

PSIMYIO

48

[leprieHauKynsAp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIspa U3 TOUYKN Ha

PSIMYIO




Teopema o0 TpEX nepHEHANKYIIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHeHANKYIIpax
(mpsimast 1 oOpaTHast)

51 Yron Mmexay CKpelBaroIIMUCS
MPSIMBIMU
[Touck meprneHIuKYISIPHBIX TPSIMBIX C

52 MTOMOTIIBIO IEPIIECHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOIOTPaHHUKAX

57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH
CriocoObl OMTYCTUTH MEPIIEHINKYISPHI:

60 CUMMETpHS, CABUT TOUYKH I10

NapajuieJIbHON IIPSMOU




61

CaBur no HenapamieabHON IPSIMOH,
HU3MEHEHUE PACCTOSHUN

62

KonTtponsHast padota "B3anmuoe
pacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcrae”

63

[ToBTOpEHME: yroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTpryeckue METO Il BRIUUCICHUS
yriia MeX]ly MPSIMBIMH B MHOTOTpaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JIMHEHMHBIX
YTJI0B ABYTPAHHOTO Yria

67

[Tepnenaukynsipubie maockocTi. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napauienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYT OJIbHOTO
napasiesienumnesa

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
apajijiejacnuieaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/ILIeCKI/Ie 1 MPUKJIAAHBIC




3aaa4u, CBA3aHHbIC CO B3aUMHbBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpEITUBAIOIINECS TPSIMbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKpPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TVIOCKOCTH

75

Brruncnenue paccTosHuN MEX Ty
CKPELIUBAOIIMMUCS IPSIMBIMU C
MTOMOIIBIO NEPIICHIUKYIIIPHON IIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI C(hepUIECKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponsnas pabota "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

80

[upamupa. Buasl nupamun. [IpasunbHas
nupamuja

81

[Tpuszma. IlpsimMas 1 HaKJIOHHAs TPU3MBI.
[IpaBunbHast mpusma




[IpsiMoit nmapajuienenunesn,

82 MPSAMOYTOJIBHBIN TapaJuIeTIeuIe 1, Ky 1

83 Beimykiibie MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Ditnepa. [IpaBunbHbIC U MOIYIPABUIHHBIC 1
MHOTOTPaHHUKH

85 Kontponsnas pabora "MHuororpaHHUKH" 1

86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHoCTh BEeKTOPOB 1

89 [IpaBuno napannenenumnena 1

90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAIIHUX B OJTHOM 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Brraunciienue yria Mex 1y BEKTOpaMH B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

97 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

98 O06o001eHne u cucTeMaTu3alus 3HaHu’ 1

99 O06o01eHne u cucTeMaTu3anus 3HaHu| 1

100 HToroas koHTpoJbHasA paboTa 1




101

Hrorosas KoHTpoJbHAs padoTa

102

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







