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HOACHUTEJIBHAS 3AIINCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIIeHUWe,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUU MPU PEIIEHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIJIBUTaTb W  ONPOBEpPraTb THUIIOTE3Bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpamMmel yueOHoro kypca «I'eomeTpus» Ha yriyO0inEéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcsi Mpu
U3YUYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUsl Oosee TiayOOKMX TE€OMETPUYEeCKHMX 3HAaHUW U JIeWCTBHM,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJISl YCIIEHUIHOTO MPO(heCCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

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

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 SABJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

GopmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME 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
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TeOopHid, (popMHpOoBaHME MOHMMAHUSA POJIU AKCHOMATUKH MpHU
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKIEHUS B



XOJI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3aJ1a4 C MPAKTHICCKUM COJICPKaHHEM,
dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKA3aTeIbCTB  TIPHU
000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX TIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CUTYalMSX W MPHU U3YUCHUHU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEANTBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMK JTUHUSAMH ydeOHOTo Kypca «['eoMeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEICBAHTHHIMU T€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCHUTCA KO BCEM COEpKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 10 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
POrpaMMBbl, PACTPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHJMBUAYaIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTO Ipenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.



Ha wuzyuenme yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), 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 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, ABYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
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.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
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 IHUpPAMUIA, [paBWJIbHAsA TPEYroJibHAas NHUpaMUa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAJAbh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIAaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TIPU3MBI, IIMHJPA, TUPAaMHUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOusi, roMoreTusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE YEpe3 BEPIINHY), CEUCHHS 111apa, METOAbl TTOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsiMmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh T'PaKJAAHCKOW MO3UIMU OOYYarOIIErocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MAaTEMaTHYECKUX
OCHOBaxX (PYHKIMOHMPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHUH, MPOLEIYP
IPaKIAHCKOTO 00111eCTBa (BBIOOPHI, OMPOCHI U APYro€), YMEHHUE B3aUMOJICUCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON HUJIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHUMCKON MaTEeMAaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHMCKMX MAaTEMaTUKOB M POCCHUICKONW MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTMDKCHUW B JPYrdX HayKax, TEXHOJOTHusIX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHE IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO MOBEAECHUSA, CBSI3aHHOTO C NPAKTHUYECKUM
OPUMEHEHHEM JOCTHUKEHUW HAYKU U JEATEIbHOCTBhIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYasg JCTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHUH, PacCyXICHUH, BOCIPUUMYNBOCTb K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHHSI TIPUMEHSITh MaTeMaTHUECKHUE 3HAHUS B MHTEpPECax
3I0pOBOTO M Oe30macHOro oOpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa,
perymsipHas (u3MYecKass AaKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOJIO0US, UHTEPEC K PA3TUYHBIM
chepam mpodecCHOHATBHOU JCSATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOH © €
MIPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiedt mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIE IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSXKEHUU BCEU KU3HH,



FOTOBHOCTh K AKTMBHOMY YYacTHIO B  PEIICHUM MPAKTHUYECKUX  3aj]ad
MaTeMaTU4eCKON HAIMPaBICHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh  DKOJOTMYECKOM  KyJNbTYpbl, [OHUMaHUE  BIUSHUS
COIMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMATbHOU
Cpebl, OCO3HAHKE TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, OpUEHTAIIUS Ha
MIPUMEHEHNE MaTeMaTUYECKUX 3HAHUMW IS pelieHus 3a1a4 B 00JIaCTU OKpY Karolen
cpenbl, IUJIAHUPOBAHUE TOCTYNKOB W OIEHKH WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHUKU, MOHUMAaHUE MaTeMaTHYECKON
HayKd Kak cepbl 4eTOBEUECKOU NIESITEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUISL pa3BUTHS LMBWIM3AIMK, OBJIAJEHUE S3BIKOM MaTEMAaTUKH M MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEeJICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISATh MPOSKTHYIO U
UCCJIEIOBATEILCKYIO ACATEIbHOCTh UHIUBUIYABHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AefcTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MAaTEMAaTHYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMpPEIEICHUS
NOHSITUM, YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIMKM, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS, KPUTEPUU MTPOBOIUMOT0 aHAIH3A;

BOCIIPUHUMATh, dbopmynrpoBaTh U peoOpa3oBbHIBATH CYXKJICHHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIAITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS B
dakTax, MAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAJiaraTh KPUTEPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

MPOBOJIUTh CaMOCTOSITEJIBHO J10KA3aTelbCTBA MATEMAaTUYECKUX YTBEPKICHHUI
(OpsiMble U OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BEIOWpATh crmoco® permieHuss ydeOHOM 3amayu  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh HauOosee MOAXOIAIMINN ¢ YYETOM CaAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUA:



UCIIOJIb30BaTh BOIMPOCHl KAK MCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHUS,
(dopMynrpoBaTh BOITPOCBI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULNI0, MHCHHUE;

MIPOBOJUTH CAMOCTOSITENIBHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIETOBAHUE TI0
YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIIEHHUA, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAONIOJNEHUs,  KCCIEOBaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

OPOrHO3UPOBATh BO3MOXKHOE PpAa3BUTUE TMIpoliecca, a TaKKe BBIJBUraTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh JeUIMTHl MHPOpPMALMU, NAHHBIX, HEOOXOIUMBIX JiI OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIMIO M3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALIMIO PA3TUUYHBIX BUIOB U (GopMm
NpEe/ICTABIICHUS;

CTPYKTYpPUpPOBaTh HH(OpMAIMIO, TMPEACTaBIATh €€ B pPa3IMYHbIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMvmyHHKaTHBHBIE YHUBeEpCaJIbHbIE YUeOHbIE 1elicTBUS

OO01menue:

BOCIPUHHMATh U (HOPMYJIUPOBATh CYXJICHHUS B COOTBETCTBHUU C YCIOBHSAMHU U
IEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
IMUCBMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHHMS TI0 XOJy PpCIICHUS  3ajayH,
KOMMEHTHUPOBATH MOJTYyYCHHBIH PE3yJIbTaT;,

B XOA€¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMHI,
poOJIeMBl, pelIaeMon 3a/1au, BRICKa3bIBaTh MJCH, HAIICJICHHBIC HAa TTOMCK PEIICHHUS,
COTIOCTABIIATh CBOM CYXKJACHUS C CYXKICHHAMH JPYTMX YYaCTHHUKOB JIHAJIOTa,
OOHApYyXWBaTh pa3IMudue€ MW CXOJCTBO IIO3MIHMK, B KOppeKTHOH dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEACTABISATh PE3YAbTAThl PEIICHHS 3aJa4yd, SKCIIEPUMEHTA, HCCIICIOBAHUSA,
MIPOCKTA, CAMOCTOSATEIIPHO BHIOMpPATh (OpMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM PEIICHMs 3aJadyM, BbIOUpATh CIOCOO pEHIeHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUI C y4ETOM HOBOM MH(OpPMALUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJIAJI€Th HaBbIKAMU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMS COBEpIIAeMBbIX
JNEUCTBUH U MBICIUTEIBHBIX IPOLIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMOMPOBEPKU, CAMOKOHTPOJISl IMpolliecca M pe3yJbTaTa PEelIeHUs] MaTeMaTUYeCKON
3a/auu;

IpEeABUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHUH 3aJ1ayH,
BHOCUTHh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JTAHHBIX,
HaNJCHHBIX OMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCJIOBUSIM, OOBSICHATH MPUUYUHBI
JTOCTM)KCHUSI WM HEJOCTIDKCHUSI PE3YJbTAaTOB JIESITEIBbHOCTH, HAXOJIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh WU HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAIBHOM
paboTHI IPH PEIICHUN YUeOHBIX 33/1a4, TPUHUMATh 11€Jb COBMECTHOM JIESITCIIBHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, pacmnpenensTh BUAbl padorT,
JIOTOBapHUBAThLCS, OOCYXIaTh IMpollecC M pe3ylbTaT paboThl, 0000IATh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax padoThl (0OCyXaeHHs, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMHU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIa/a B
o0  OPOAYKT MO  KpUTepusMm,  CHOPMYITUPOBAHHBIM  yYaCTHUKAMU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSATHUSIMU CTEPEOMETPUU TIPHU
pEIIeHUH 337249 U MTPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPUMEHATh AKCHOMBI CTEPEOMETPHH W CIEJCTBUS U3 HUX MPH PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIAacCH(PUIIMPOBATh B3aWMHOE PACIOJIOKEHHWE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO OMIEPUPOBATH MOHSATUSMH, CBI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE:
MEX Ty IPSIMBIMH B TIPOCTPAHCTBE, MEXTYy MPSIMOHN U TUIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTb OCHOBHbIE BHUJbl MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(QUUMPOBATH  MHOTOIPAHHHMKH,  BBIOMpass ~ OCHOBaHUS A
KJ1accuuKaIuu;

e CBOOOJHO  ONEpUPOBATH  MOHATUSAMM,  CBSI3AHHBIMH C  CEUEHUEM
MHOTOI'PaHHUKOB IJTIOCKOCTBIO;

e BBINOJHATH NAapaIeIbHOE, HEHTPAIBHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300pakeHUs PUTYp Ha MJIOCKOCTH;

e CTPOUTH CEYEHHS] MHOTOIPAHHUKOB pa3IUYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAINA MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, TUPAMU/IA),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH NOHIATUSAMU: CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

e CBOOOJHO OINEPUPOBATH TMOHATUSMHU, COOTBETCTBYIOUIUMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINIOJIHATH IEUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJayd  Ha J0Ka3aTeIbCTBO MAaTEMAaTHMYECKHX OTHOIICHUN U
HAX0XJACHUE T€OMETPUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METOJBI IIPH
pEIICHMM MaTeMaTHYEeCKUX 3a7ad IIOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IIPUMEHATH MPOCTEHIINE MPOTPAaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e U3BJEKaTh, IMPeoOpPa3OBbIBATh U MHTEPHPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

e IIPUMEHSATH MOJYyYEHHBIE 3HaHNS HAa IPAKTUKE: CPABHUBATh U AHAJIN3UPOBATH
peanbHble CUTYyallud, IPUMEHITh U3YYECHHBIEC MOHATUS B IPOIECCE IOHUCKA
pellieHus MaTeMaTHYeCKU CPOpPMYIUPOBAHHOM MpoOJIEMBbI, MOAEIUPOBATH
peanbHblE CHUTyallud Ha S3BIKE I'€OMETpPUM, HCCIEN0BAaTh ITOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM T€OMETPUUYECKHMX IMOHATHM M TEOpEM, almapara
anreOppl, pemarh MNOPAKTUYECKHUE 3a/layd, CBS3aHHbIE C HAX0XJICHUEM
Ir€OMETPUYECKUX BEIHUYNH;

e HMETh IMPEACTABICHHUS OO0 OCHOBHBIX JTamax pa3BUTHs TE€OMETPUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiacca o0yJaronuiicss HAyIuTCs:



CBOOOJHO OIEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C IWIMHIPUYECKOM,
KOHMYECKOM M CpEepuuecKoll MOBEPXHOCTSMHU, OOBICHATH CIOCOOBI
MOJIY4YEHHS;

OIEpUPOBATh MOHATUSMH, CBA3AaHHBIMU C TEJAMU BPALLEHUS: LUIHMHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 00bACHATD
CIOCOOBI MOTYYEHUS TN BPAILLEHUS;

KJacCU(ULIUPOBATh B3AMMHOE PACcIoyioKeHUe cephl U MIOCKOCTH;
BBIUMCISATh BEJIWYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeJ BpalleHHUs,
00BEMBI W TUIOLIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpalleHHS,
TreOMETPUYECKHUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOMHAIUSIMU Te
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOIPDAHHMK, BIHCAHHBIA B cdepy H
ONMMCaHHBIA OKOJIO cephl, cepa, BOHcaHHAsT B MHOTOTPAHHUK HIIA TEJIO
BpalllCHHUS;

BBIUUCISATh COOTHOIIEHUSI MEX]Y IUIONIaJsIMU TOBEPXHOCTEH U 00BEMaMu
I10JTOOHBIX TEI;

U300paxkaTh n3yyaeMble QUTYPHI, BHITOIHIThH (BBIHOCHBIE) TNIOCKUE YEPTEXKH
U3 PHUCYHKOB TMpPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHH3Y,
CTPOUTH CEUECHUS TEJ BPAIICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M NPEeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYI Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TeOMETPUUECKUE 3aa4i HA BBIYMCICHHUE YIJIOB MEXAY MPSIMBIMU U
IJIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSAHUI OT TOYKHM 10 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1A NIPU PELICHUH;

CBOOO/IHO ONEpUPOBAaTh TMOHATUSIMH, CBS3aHHBIMH C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUIKCHUI;

BBITIONHATh M300paXKeHHs] MHOTOTPAHHUKOB H Tell BpalieHUs MpHu
NapajuleJIbHOM ~ NEPEHOCE,  LEHTPAJbHOM  CHUMMETPUH,  3€pKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, Tpeodpa3oBaHus moao0us;
CTPOUTH CEYEHHS] MHOTOIPAHHUKOB M TEJl BpAIICHUS: CEYECHMs LWJIMHIpA
(mapaiienbHO YW MEPHEHAUKYISIPHO OCH), C€YEHHUs KOHyca (mapajuielibHble
OCHOBaHHIO M MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 1Iapa;

UCIOJIb30BaTh METOJABI IOCTPOECHHS CEYEHHMI: METOJA CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TE€OMETpUYECKUEe (PaKThl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a7a4y, MPEANONAralolliuX HECKOJbKO IIaroB peELICHUsA, €CIA YCJIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd  Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLUCHUW U
HaXO0XJIEHUE TEOMETPUUECKUX BEIIMYUH;

IPUMEHATh TPOrPaMMHBIE CPEACTBA MU BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSATH TOJYYECHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAJIM3UPOBATH
M OILECHHWBATh pEAIbHBIE CHUTyallUH, MPUMEHATh H3YUYCHHBIC TMOHATHA,
TEOPEMbI, CBOMCTBA B IPOLECCE IIOWCKA PEIICHUS MATEMATUYECKH
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJICIUPOBATh peajbHbIE CUTyallUd Ha
SI3bIKE TEOMETPHUHU, UCCIEN0BATh MOCTPOCHHBIE MOJIEIIM C HCIOJIb30BAHUEM
FEOMETPUYECKUX TOHSATHUH M Teopem, arfrmapara ajireOpbl, pearh
MPAKTUYECKUE 3aJlaud, CBA3aHHBICE C HAXOXICHUEM TIE€OMETPUUECCKUX
BEJIMYMH;

UMEThb TMpPEJCTaBJICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHMA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMmbl

KoaunuecTBO 4acoB

Bceer KoHTpo/bHBbI

0 e padoThI

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

Bsenenue B
CTEPEOMETPHUIO

23 1

Bzanmnuoe
pacIoJIOKEHNE
prIMI)IX B
MPOCTPAHCTBE

[TapannensHOCTH
IpsAMBIX U
IJTOCKOCTEN B
MPOCTPAHCTBE

[lepnenaukynsapHocT
b IIPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25 1

VYTriael 1 pacCTOSTHUS

16 1

MHororpaHHUKu

Bexkrtops! B
MIPOCTPAHCTBE

12 1

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3alH
3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 6

21




11 KVIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBanue
Ne (undposbie)
pa3aesoB U TeM KonTpoubnsbie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI
pecypcbl
1 AHanmuTH4ecKas 15 1 3
TEOMETPHUS
[ToBTOpEHME,
5 00001IeHNE U 15 1 3
cHUCTeMaTH3aIns
3HaHUU
3 ObpeM 17 1 4
MHOTOTpaHHUKA
4 Tena Bpatenus 24 1 5
[Inomanu
5 HOB?pXHOCTI/I u 9 1 5
00BEMBI KPYTIIBIX
Tel
6 JIBrokeHUs 5 1 1
[ToBTOpEHME,
06006
7 000011eHE 1 17 5 4
cUcTeMaTH3alus
3HAHUM
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITIPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos flata usyenus
N DJIeKTPOHHbIE
11/_11 Tema ypoka KouTpoan IpakTn IJIaH dakr uu@ppoBbIe
Bcero | HbIe yeckmne odpa3oBaTeib
padoThI padoTsl HbI€ PeCypChbl

OcHoBHbIE TpaBUJIa U300paKEeHUS HA 1

1 PUCYHKE IIIIOCKOCTH, ITApaUIEIbHBIX 1 0 0,25 [Ipesentanus
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka HeAc
[TonsaTHs cTepeoMeTpHu: TOUKa, IpsiMas,
IUTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE 1

2 MpaBuUiia N300paKEHUS HA PUCYHKE 1 0 0,25 Hees [Ipesenranms
IJI0CKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
[TonsiTHS: epecekaronuecs MIOCKOCTH, 1

3 epeceKaronuecs npsmas 1 IIOCKOCTE; 1 0 0,25 S —— [IpezenTanus
MOJIYIPOCTPAHCTBO
[TonsiTHs: MepeceKarouuecs MmIOCKOCTH, 5

4 nepeceKaroIuecs mpsiMasi ¥ MmIoCKOCTh; 1 0 0,25 Hees [TpesenTanus
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue 5

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 0 0,25 [TpesenTanus
HECYIIECTBYIOIIHUX 00BHEKTOB HeAc
MHororpaHHUKH, U300pakeHne 9

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 0 0,25 Hees [TpeseHTanus

HECYIIECTBYIOIIHUX 00BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE

3

7 0,25 [Ipe3enTanus
CJICJICTBUS U3 HUX HeIems

3 AXKCHOMBI CTEPCOMETPHH U TICPBHIE 0.25 3 Mpeserrrams
CJICJICTBUS U3 HUX HeIems
AXCHOMBI CTEPEOMETPHH U TICPBHIE
cienctBus U3 HuX. CriocoObl 3a1aHus 3

9 . 0,25 [Tpe3eHTamus
MPSIMBIX ¥ IJIOCKOCTEH B TIPOCTPAHCTRBE. HeJIeIs
O0603HaueHUS PSIMBIX U TUIOCKOCTEH
N3obpaxenue ceueHuit nupamMuibl, Kyda u
MIPU3MBI, KOTOPBIEC MPOXOJIAT Yepe3 UX 4

10 pé6pa. N3o0paxeHnne nepecedeHust 0,25 - [Ipesenramus
MOJIYYCHHBIX TIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYCHHUI Pa3HBIMH IIBETAMU
N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX 4

11 pé6pa. N3o0paxeHnne nepeceueHust 0,25 [Ipesentanms
MOJIYYCHHBIX TIOCKOCTEN. PackpammuBanue feAct
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU
N3o00paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE TPOXOJISAT Yepe3 uxX 4

12 pé6pa. N3o0paxkeHne nepeceueHust 0,25 Hees [Ipesentanms
MOJIy4YeHHBIX TUIOCKOCTel. PackpaniBanue
MIOCTPOCHHBIX CEYCHHI Pa3HBIMU LIBETAMU
N3o00paxkenue ceueHnit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MIPOXOJISAT Yepe3 uX 5

13 pebpa. M3o0paxkeHne nepeceyeHus 0,25 Hees [TpeseHTanus
MOJIy4YeHHBIX TUIOCKOCTel. PackpamBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14 MerTon crieoB ISl MOCTPOSHUS CeUeHU 0,25 5 [Tpe3eHTanus




HCACIIA

Merton cieoB [Uisl TIOCTPOEHUS CEUEHUI.

. . 5
15 CBoiicTBa IEpeCEUCHUM MPSMBIX U 0,25 [Ipe3enTanus
N Henems
IUIOCKOCTEMN
Merto crie1oB AJis MOCTPOCHUS CEUCHUN. 6
16 CBoiicTBa IEpECEUCHUM MPSMBIX U 0,25 [Ipe3enTanus
N Henems
IUIOCKOCTEMN
[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Coszmanue 6
17 p Ij p 0,25 [Ipe3enTanus
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB Heaems
MTOCTPOCHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Cozmanue 6
18 p 13 p 0,25 [Tpe3enTamms
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB Henems
MMOCTPOCHUS
[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue 7
19 P IU) p 0,25 [Ipesentanms
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB Henems
MMOCTPOCHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3maHue 7
20 p Iv) p 0,25 [Ipesenranms
BBIHOCHBIX YEPTEIKEH U 3aMKCh I11aroB Henems
MTOCTPOCHUS
[ToBTOpenue manumeTpun: Teopema o 7
21 MPOIMOPIIMOHANBHBIX 0Tpe3kax. [lomodue 0,25 [Ipe3entanus
Heaes
TPEYroJIbHUKOB
IToBTOpeHue mnanuMeTpun: Teopema 8
22 p p p 0 [Ipe3entanus

Menenas. PacyeThsl B ceyeHUIX HaA

HCOCIIA




BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/ISI Pa3sBUTHA
IIAaHUMETPUHU U CTCPCOMCTPUHU

KonTponsHas padora "AKCHOMBI 8
23 P P " 0 Kaprouku
crepeomerpun. CeueHus Heems
B3anMHOe€ pacnosiokeHue npsiMbIX B
npocrpaHcTBe. CKpeluBaOUIuecs 8
24 npsiMble. [Ipru3HaKku CKpemnBaromuxcs 0 IIpezenTanus
Heemns
npsiMbIxX. [lapamienbHbie TpsiMbIe B
MPOCTPAHCTBE
TeopemMa o CyleCTBOBaHUU U
€MHCTBEHHOCTH TIPSIMO MapasuieIbHON
JMAHHOH IIPSIMOM, IIPOXOIAIIEH Yyepe3 TOUK 9
25 p - 1P - P . y 0,25 [Ipe3enTarys
MPOCTPAHCTBA M HE JISKAIIEeH Ha TaHHOM Heaemns
npsamoil. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema o 9
26 TpEX MapajuieabHbIX MPSAMBIX. Teopema o 0,25 [Ipesentanms
HEJEIs
CKPELIUBAIOIIMNXCS MPAMBIX
[TapannenpsHO€ IPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO 9
27 0,25 [IpesenTanus
npoektupoBanus. M300paxkeHue pa3HbIX HEJeIs
¢buryp B mapaienbHON IPOEKIUU
LenTpanbHas npoekuus. Yrou ¢ 10
28 COHAIpPaBJICHHBIMU CTOPOHAMHU. YTOJI 0 [Ipe3enranus
HEJeIs
MEXKy MPSIMbIMU
3anaym Ha AOKA3aTeIbCTBO U 10
29 HCCIe0BaHUE, CBSA3aHHbBIE C 0,25 [Ipe3entanus
HeJeIs

PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE




[ToHATHA: mapaIIENBHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak

10
30 MapaJuIeITIbHOCTH MPSMOU U TUIOCKOCTH. 0 [Tpe3eHTamms
N . Heens
CpoiicTBa napayuieaIbHOCTU IPSIMOM U
IJIOCKOCTH
I'eoMeTrpudeckue 3a1aun Ha BEIYMCICHUE U
JI0Ka3aTeIbCTBO, CBI3aHHBIE C 11
31 . 0,25 [Tpe3eHTamus
MapajuIeIbHOCTHIO TPSIMBIX U TUIOCKOCTEH B Heens
MPOCTPAHCTBE
[TocTpoeHme ceueHws, TPOXOIAIIETO Yepe3
JTAHHVIO MPSAMYIO Ha YepTekKe U 11
32 YIO HpAMYIo vp N . 0,25 [Tpe3enTamms
MapajuIeIbHOTO JAPYroi nmpsamoi. Pacuér Heems
OTHOIIIEHUH
[TapannensHas MpoeKusi, MPUMEHEHUE IS
MOCTPOCHHUS CEUECHHUH Ky0a 1 11
33 P }: 0,25 [Ipesentanms
napautenenumnena. CBoicTBa Henens
napajuiesienuIe/a ¥ Ipu3Mbl
[TapannensHbie IockocTu. [Ipu3Haku 12
34 B 0 [Ipesentanms
MapajIeIbHOCTH JIBYX TUIOCKOCTEH Henens
Teopema o mapajIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TTPOXOISIICH 12
35 N 0 [IpesenTanms
4yepe3 TOUKY, He MPUHAAISKAIYIO TaHHOM Henens
IUIOCKOCTH U CJIEICTBHS U3 HEé
CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
mapauIeIbHOCTH IPSIMBIX IEPECEUECHUS 12
36 p p p 0 [Ipe3entanus
MIpH TMIepECeUeHUH ABYX MapalieIbHbIX Henens
IIJIOCKOCTEHN TpEThen
CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00 13
37 0 [Ipe3enranus
OTpe3Kax MmapasuieTbHBIX MPSIMBIX, Hemens




3aKJIFOUEHHBIX MEX]y NTapajljIeIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TTapaJIIEIbHBIMU TIOCKOCTSIMU

[ToBTopenue: Teopema [lucaropa na 13

38 0,25 [Tpe3enTarnms
IUIOCKOCTH HEes
[loBTOpEHUE: TPUTOHOMETPUS 13

39 0,25 [Tpe3enTarmst
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA HEIEIs
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO 14

40 Y PAMOYT 0,25 [Tpe3enTarmst
napajuiesienumne/ia HEIEIs
Breraucienue e 0OTPe3KOB B Ky0e U 14

41 p y 0,25 [Ipe3enTanms
MPSMOYTOJIBHOM TIapaJuIeIICTIHIIC e HeIes
[lepneHMKyYISIPHOCTD NPAMOU 1
nnockoctH. [Tpn3Hak 14

42 p . 0,25 [Ipesentanms
MEPIEHIUKYIISIPHOCTH TIPSMOUN U Henems
IUIOCKOCTH
[TepieHAMKYISAPHOCTD MPSIMOM 1
miockocty. IIpusnax 15

43 p . 0,25 [Ipesenranms
MEePIEHIUKYIISIPHOCTH MPSMOU U Henems
IUIOCKOCTH
Teopema o cyliecTBOBaHUHM U
€IMHCTBEHHOCTH IIPIMOM, IIPOXOISIIEN 15

44 p - TP 0,25 [IpesenTanus
Yyepe3 TOUKY IPOCTPaHCTBA U Henems
MEPIEeHIUKYIIPHON K MIIOCKOCTH
IImockocTH ¥ EPIEHANKYIISIPHBIE UM 15

45 p yip 0,25 [Ipesenranms
MpsIMbIE B MHOTOTPAaHHHUKAX Henens
IImockocTH ¥ EpHEHIUKYIIPHBIE UM 16

46 p yip 0,25 [Ipe3enranus
MpsIMbIE B MHOTOTPAaHHHUKAX Henens

47 [lepnieHIuKyIIsIp M HAKJIIOHHAS. 0,25 16 ITpesenTanus




[TocTpoenue neprneHIuKysipa U3 TOUKH Ha HeJeIs
MPSIMYIO
[lepneHuKyIsip 1 HaKJIOHHASL. 16
48 [TocTpoeHne nepneHauKymsipa u3 TOUKU Ha 0,25 [Ipe3enTanus
HeJeIs
MIPSMYIO
Teopema o TpEX nmepneHAUKYISIpax 17
49 P P P yUp 0,25 [Tpe3enTarmst
(npsimast u oOpatHast) HEJEIs
TeopeMma o0 TpEX NEPHIEHAUKYIIIPAX 17
50 P p p yip 0,25 [Tpe3eHTamms
(npsimast u oOpaTHast) HEJEIs
VYToi MeXIy CKpelIUBaIOIINMHUCS 17
51 Y ckp 0,25 [Ipesenramus
MPSIMBIMHU HEeJEIst
[Torck meprneHIuKYISIPHBIX TPSIMBIX C 18
52 IOMOIIBIO MEPIEHANKYIISIPHBIX 0,25 [IpezenTanms
. HEJEIs
IIJIOCKOCTEMN
18
53 OpToroHanbHOE MPOCKTUPOBAHUE 0,25 [Ipesentanms
HEJEIs
[TocTpoenue ceuenuit Kyoa, MPU3MBI, 18
54 MPaBUJILHON MUPAMHUJIbI C TIOMOIIBIO 0,25 [IpezenTanus
. HEJeIs
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MPU3MBI, 19
55 MPaBUJILHON NUPaMU/Ibl C TOMOLIbIO 0,25 [Ipe3enranus
. HEJeIs
OPTOTOHAJILHOM IPOEKIINU
CummeTpus B IpOCTPAHCTBE 19
56 OTHOCHUTENBHO TUIOCKOCTH. [ImockocT 0,25 [Ipe3enranus
. HEJeIs
CUMMETpU B MHOTOTpaHHUKAX
IIpu3Hak meprneHaguKyIIpHOCTH IPAMOU U 19
57 p p yip p 0,25 [Ipe3enranus
MJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUHN HeJeIs
58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacyér 0,25 20 ITpesenTanus




PACCTOSIHUI OT TOYKH JI0 MJIOCKOCTH Heems
[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér 20
59 N 0,25 [Tpe3eHTamus
PACCTOSIHHIN OT TOYKH JIO IJIOCKOCTH Heems
CriocoObI OITyCTUTH TIEPIICH UK YIS PHI: 20
60 CUMMETpHS, CBUT TOYKH T10 0,25 [IpesenTtanus
N . Heens
MapayuIeIbHOMN MPSIMO
Casur 1o HemapauieIbHOM IPSIMOM 21
61 P . p ’ 0,25 [Ipe3enTanus
W3MCHECHHE PACCTOSHUM Heens
KonTponsnas pabora "B3aumHoe 21
62 PacToJIoKeHUE TPSIMBIX U TUIOCKOCTEH B 0 KapToukn
" HEeacst
MPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEKTY IPSIMBIMA Ha
IJIOCKOCTH, TPUTOHOMETPHS B 21
63 - TP p 0,25 I[Ipe3enTanus
MIPOU3BOJILHOM TPEYTOJBHUKE, TEOpeMa Henems
KOCHHYCOB
[ToBTOpEHME: YrOa MEKIY 99
64 CKPEITUBAIOIIMUMHUCS TPSIMBIMH B 0,25 [IpesenTanms
Henems
MPOCTPAHCTBE
['eomeTpryeckre METOIbI BBIYMCICHUS 22
65 0 [Ipesentanms
yria MeXy IPSIMBIMH B MHOTOTPaHHHKaX Heems
JByrpanubiii yroj. CBONCTBO JTUHEUHBIX 22
66 yrp r 0 [IpesenTanms
YIJIOB JIBYTPAHHOTO yTiia Henems
Iepnenaukynspablie ma1ockocT. CBOMCTBA 23
67 p yip i 0,25 [Ipesenranus
B3aMMHO TEPICHIUKYIISIPHBIX TIOCKOCTEH Henems
[Ipu3Hak nepneHIuKyIIpHOCTH
IUIOCKOCTEH; TeopeMa 0 IpIMOoi 23
68 - Te0P p N 0,25 [Mpe3eHTarus
MepeceyeHusl IBYyX MI0CKOCTeN HeJes

NECPpUCHAUKYIIAPHBIX TpeTLeﬁ IIIIOCKOCTH




[IpsimoyronpHbIi Napauieaenunen; Kyo;

23
69 M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO 0,25 [Tpe3eHTanus
Henems
napajuiesenumea
Teopema o JuaroHaJM IPsSMOYrOJILHOTO 24
70 P PAMOYT . 0,25 [Tpe3eHTamnms
napajuieJienuIea U CIeICTBUE U3 Hee Henems
CrepeoMeTprdecKre 1 TPUKIIATHBIC 24
71 3aJa4M, CBSI3aHHBIE CO B3aUMHBIM 0,25 [Ipe3enTanus
Henems
PaCIIOJIOKEHUEM TIPSIMBIX U TUIOCKOCTH
[ToBTOpEHUE: CKPEIUBAIONITUECS TIPSMBIE, 24
72 napajuieJibHbI€ IJIOCKOCTH B CTaHAAPTHBIX 0,25 [Ipesentanus
Heaems
MHOTOTpaHHUKAX
[Tapa mapannenpHBIX TIIOCKOCTEH HA
CKPEIUBAIOIINXCS IPSAMBIX, PACCTOSHUE 25
73 P P P 0,25 [Ipe3enranust
MEXTy CKpEIIUBAIOITUMUCS TIPSIMBIMU B Henens
MPOCTBIX CUTYAITUAX
PaccTosiHre OT TOYKH 10 INIOCKOCTH, 25
74 g 0,25 [Ipesenranms
paccTosHUE OT MPSIMOU JI0 TNTIOCKOCTH Henens
BrrunciieHue paccToAHUI MEX Ty o5
75 CKPENTUBAIOIIMMHUCS TPSIMBIMH C TIOMOIIIIO 0,25 [Ipesenramnms
N Henens
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpaHHblid yroj, HEpaBeHCTBA s
TpexXrpaHHbIX yriaoB. Teopema ITudaropa 26
76 pexrp r p (aropa, 0,25 [IpesenTanus
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI Henens
TPEXTPAHHOTO YTiia
OneMeHTHI chepHISCKON TCOMETPHM: 26
77 bep p 0 [Ipe3entanus
reoie3nuecKye JTUHUHU Ha 3eMiie Henens
KonrposabsHas padora "Y1iiel u 26
78 P | P 0 Kaprouku
paccTosHUS Henens




CucremaTtu3zanus 3HaHUN "MHOrorpaHHUK

27

79 " 0,25 IIpesenTanus
U €0 3JIEMEHTHI HeJeIs
ITupamuna. Bunsl nupamui. [IpaBunbHas 27
80 P P P 0 [Tpe3enTarnms
nupamMua HeJeIs
[Tpusma. [Ipsimast 1 HaKJIOHHAS IPU3MBI. 27
81 P P P 0,25 [Tpe3enTarmst
[IpaBunbHas npusma Helens
[Ipsimoii mapasienenurien, 28
82 p p N 0,25 [Tpe3eHTamms
MPSIMOYTOJIBHBIN Mapasuiesienuei, Kyo HeJIeIs
Brimykiibie MHOTOTpaHHUKH. Teopema 28
83 . Y P P 0 [Tpe3eHTamms
Oiinepa Henens
Brimykieie MHOTOTpanHuKH. Teopema 28
84 DOitnepa. [IpaBuiibHBIE 1 TOTYNIPABUIbHBIE 0,25 e [IpezenTanms
HEeJEeIst
MHOTOTPaHHUKH A
n n 29
85 KonTtponbHas padoTa "MHOTOrpaHHUKH 0 Kaprouku
Heaemns
[TonsTre BeKTOpa HA MJIOCKOCTH H B 29
86 0 [Ipesenramnms
MIPOCTPAHCTBE Heaemns
87 C e 0,25 29 [Tpese
Ma BEKTOPOB , 3eHTalUs
™ P Heaemns P B
30
88 Pa3nocTh BekTOpOB 0,25 [Ipesenramnms
Heemns
30
89 [IpaBuno napasienenumnena 0,25 [TpesenTanus
Heemns
30
90 YMHOX€EHHE BEKTOpa Ha YUCIIO 0,25 [Ipe3entanus
HEeJeIs
PaznoxeHnue BekTopa 1o 6aszucy Tpéx 31
91 BEKTOPOB, HE JIKAILUX B OJHOU 0 [Ipe3enranus
HeJeIs

IIJIOCKOCTH




31

92 CkansipHO€ MPOU3BEICHUE 1 0,25 [Tpe3eHTanms
HeOens
Brrunciienue yriza Mexxay BEKTOpaMH B 31
93 a o P 1 0,25 [Tpe3enTarnms
MIPOCTPAHCTBE HEIEes
. 32
94 [Ipocreiimume 3a1a4n ¢ BEKTOpaMu 1 0,25 [Ipe3enTanus
HEIEes
. 32
95 [Ipocreiimue 3a1a4u ¢ BEKTOpAMHU 1 0,25 [Ipe3enTanus
HeIes
. 32
96 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 0 [Tpe3eHTamms
HeIes
KonTponbHas padora "BekTopsl B 33
97 P P p 1 0 [Ipesenramus
MIPOCTPAHCTBE» HeIes
. 33
98 O00011IeHre U cUCcTEMAaTU3aINs 3HAHUN 1 0,25 [IpesenTanms
Hees
. 33
99 O0001IeHne U cucTEMaTU3aINs 3HAHUN 1 0,25 [Ipesentanms
Hees
100- 34
Hrorosas koHTpoJIbHAs paboTa 1 0 KapTouku
101 HEIEeIs
. 34
102 O00011IeHre U cucTeMaTU3alus 3HAHUN 1 0,5 [Ipesenranms
HeIes
OBILIEE KOJIMYECTBO YACOB I10 102 21

I[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeitHbIe HepaBEHCTBA, JIUHEMHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IJIOCKOCTH B KOOpAMWHATax

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHust MHOTOTPAaHHHUKOB: CTaHJAPTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble MpsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSMOYTOJIBHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agaun o teMme "Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomamm 00OKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0nEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IIJIOIAIIMK TIOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHUCTEMAaTH3alUs 3HAHUM:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIL:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHAsA paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOJib B PA3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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