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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe  NOpU  U3YUYEHUU
0oOy4YaromMUMHCS TOHIATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JOKA3aTEIbCTBE TEOPEM U
NOCTPOECHUM LENOYKH JOTUYECKUX YTBEPKIACHUW NPU PELIEHUN T€OMETPUUECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMel yueOHoro kypca «I'eomerpusi» Ha yriyO0inéHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «Matemaruka u
uHpopMaTuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoBaHUE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

GopmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B pEabHOM
MHpPE MHOTOIDAHHMKM M Tejla BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (opMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHHS BJIaJE€Th METOAAMHU JOKAa3aTeIbCTB U AJITOPUTMOB
pelIeHMs, YMEHHSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTEJbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JOKA3aTeIbCTB  TpHU
000CHOBaHUHM MaTEMATUYCCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yJaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMCHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpeca K U3YYCHHIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEANTBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHus DenepalibHON paboueit
IpOrpaMMBbl, paclpeneiaEHHbIM IO TojaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb  HEOJHOKPATHO. OJTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH U HABBIKAMU MOCIIEIOBATEIHHO U MOCTYMATENbHO, C
COOJII0/IEHNEM TPUHITUIIA PEEMCTBEHHOCTH, a HOBbIC 3HAHUA BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyJarONIXCs, pacuiupsis U yrayomsis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus s guddepeHumanuu  00ydeHHUs, MOCTPOCHUS
WHJMBHUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTO Ipenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIMIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymie mpodeccuu, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o0muM 1 podeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEIBHOCTh TPEX MPSIMBIX, NapauIeIbHOCTh MPSMOMN
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B TIpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayyieIbHbIX IUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUIN.

[leprieHAUMKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, NpPSAMbIC MapajlylesibHble U NEPIEeHIUKYJISIpHbIE K MJIOCKOCTH,
OpU3HAK TMEPHEeHAUKYIIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yIrOJl ABYTPAHHOTO yria. TpEXrpaHHbI U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHHHM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsATHS: MWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus] Ha TUIOCKOCTU. Pa3BépTka munuHApa u KoHyca. CummeTpusi cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW TMPU3MBI, MIJIWHIpA, TUpaMHUIbl 1 KoHyca. O0BEM mIapa u mapoBOTO
CerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOI'PAHHUK WM TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 NMPOEKTUPOBAHUS, METO/]| IepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haj BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauielbHBIA TEepeHoc,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKOro oOiiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH poccUiickoro Hapozaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHPOBAHHOCTh yYMEHHS TPHUMEHSATh MaTEeMaTHYeCKWE 3HAHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3Ko0JI0OTNYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWU MJig penieHus 3a7ad B 00J1acTH
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  TMpPaKTHKW, I[MOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb MPOCKTHYIO U HCCJIEAOBATEIBCKYIO JCSATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK MCCIIEIO0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJICHUS, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHIA;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS MO XOJYy pEIICHHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTOCTABIATh CBOM CYXKJICHHUS C CYXICHUSIMHU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu CcaMOIPOBEPKU, CAMOKOHTPOJS Tpoliecca U pe3yibrara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBHUAYAJIbHOM
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKAY MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeJbCTBO MATEMAaTHYECKHX OTHOIICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUU CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJICKaTh, MNPEOOPa30BbIBATE U MHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, IPUMEHITh U3YYCHHBIC MOHSITUSA B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npo0JIeMbl, MOJIETUPOBATh pEANbHBIC CUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpEM, ammapaTta anreOphl, pemaTth MPaKTHYECKUE 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LIMJIHHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYYEHHUSI TEJl BpAlCHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMH Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpbl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeACTABICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHCIEHHE PACCTOSIHUM OT TOYKH [0 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHUKOB M TEJl BpAILEHUS MpU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPNEHANKYISIPHO OCH), CEYEHUsI KOHYyca (mapalieibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsi PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHOM  MpoOJIeMbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEIIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5 1
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HIGHIiIe " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHusi =~ oOpazoBaTeibHbIE
padoTsI padoThbI pecypest
1 Bxonnas koHTposibHas paboTa 1 1
OcHoBHBIE TTpaBUJIa U300paXKEHUS HA
2 PHUCYHKE TIJIOCKOCTH, IMapauIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToBTOpenune mnanumerpun: Teopema o
3 MPOTIOPITMOHATBHBIX OoTpe3kax. [lomooue 1
TPEYTrOJIbHUKOB
4 [ToBTOpenue: Teopema [Mudaropa Ha 1
MJI0CKOCTH
5 [ToBTOpEHME: TPUTOHOMETPUS 1
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA
[TonsiTHS cTepeoMeTpUn: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
6 MpaBuUiia M300paKEHUS HA PUCYHKE 1
IJIOCKOCTH, MapajlieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1
CIIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
8 cieactsus u3 HUX. CrocoOnl 3a1aHust 1

NpsAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC.




O0603Ha4eHuUs MPSAMBIX U IUIOCKOCTEH

AXCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEJICTBUS U3 HUX

10

KonTpomnsHas padora "AKCHOMBI
crepeomeTpun."

11

[TonATHA: napaIeNbHOCTD NPSAMOKN U
IJIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
NapajyIeIbHOCTU IPSMON U MIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMON U
IUIOCKOCTH

12

TeopeMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npsamoii. Jlemma o nepeceyeHuu
MapaJJIEIbHbBIX TPSAMBIX MIIOCKOCTHIO

13

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

14

3anaq1/1 Ha A0Ka3aTCJIbCTBO U
HUCCICIJOBaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

15

[TapannensHOCTH Tpex MpsiMbIX. Teopema o
TpEX mapaienbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIIUXCS TPSIMBIX

16

HapannenLHoe MMPOCKTUPOBAHUC.
OcHOBHBIE CBOICTBA napajijieJIbHOT'O
MMPOCKTUPOBAHU. I/I306pa)KeHI/Ie Pa3HbIX




¢buryp B napasiensHON MPOESKIIUU

17

[TonsTHS: IEepeceKaroLuecs MIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ MI0CKOCTh;
MOJIYIPOCTPAHCTBO

18

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

19

Teopema o mapauieIbHOCTH U
CANMHCTBCHHOCTH ITINIOCKOCTH, npoxozmmeﬁ
yepe3 TOUKY, He MPUHAAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHA U3 HEé

20

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromumecs
npsiMble. [Ipu3Haku ckpenuBaromuxcs
npsiMbIx. [lapannensHble npsmbie B
IIPOCTPAHCTBE

21

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAy NPSIMbIMU

22

[TapannensHble mwockocTy. [Ipu3Haku
MapauiebHOCTH JBYX MIIOCKOCTEH

23

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapayIeIbHOCTH MPSIMBIX MTEPECCUCHUS
IIpU NIEPECEUECHUH JIBYX MTapalIeIbHbBIX
IIJIOCKOCTEN TPEThEU

24

CBoiicTBa mapaiesIbHbIX IIJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPAMBIX,




3aKJIFOUEHHBIX MEX]y NTapajljIeIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

25

Merton cneoB Ui HOCTPOSHUS CEUEHUI

26

Mertox cienoB Ui TOCTPOSHHSI CEUCHUH.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

27

Mertoz cieoB I TOCTPOSHHSI CEUECHUHA.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

28

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MOCTPOCHUS

29

[TocTpoenune ceueHuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MIOCTPOCHHUS

30

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUSA

31

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3alKUCh 111aroB
IIOCTPOCHHUS

32

HOCTpOGHI/IC CCUCHUA, TPOXOAAIICTO YCPE3

AAaHHYIO MPAMYIO Ha YEPTCIKE U




MapaJUIENBHOIO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUEHUH KyOa 1
napauienenumnena. CpoiicTBa
napajuieJienunes1a u IpusMbl

34

OpTtoroHanbHO€ IPOEKTUPOBAHNE

35

[TocTpoenue ceuenuii Kyoa, mpU3MBbl,
MIPAaBUJILHOM IUPaMUIBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

36

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
MPaBUIILHOM UPaMUIbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

37

[TepieHAMKYISAPHOCTD MPSAMOM 1
miockoctu. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSMOU U
MJI0CKOCTH

38

[TeprieHAMKYISAPHOCTD MPSAMOI 1
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSMOU U
IJIOCKOCTH

39

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUYKY IPOCTPaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

40

PaccrostHue oT TOUKH A0 INJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIOCKOCTU

41

IInockocTu n NEPNCHAUKYIIAPHBIC UM




MIpsAMBIC B MHOTOTpaHHHUKAaX

[InockocTu U NEPIEHAUKYIISPHBIE UM

42 IpsIMbIE B MHOTOTpaHHHUKAX
[lepneHuKyIsip 1 HaKJIOHHAS.

43 [TocTpoeHue nepneHuKyispa U3 TOUYKU Ha
PSIMYIO
[lepneHuKysip ¥ HaKJIOHHASL.

44 [TocTpoenune neprneHuKysipa U3 TOYKH Ha
MPSIMYIO

45 Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpaTHasi)

46 Teopema o TpEX nepHeHANKYIIpax
(npsimast u oOpaTHast)

47 YT0a MeK Iy CKPEeIUBAIOIUMUCS
IPSIMBIMH
ITouck neprneHauKyISspHBIX NPSAMBIX C

48 TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IIJIOCKOCTEMN

49 [Ipu3HaK NepneHIuKyJIIPHOCTH MPSIMOU 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU
KontponbHas padota "B3anmuoe

50 PacIoJIOKEHUE NPAMBIX U INIOCKOCTEH B
npocrpanctae"

51 I'eomeTprueckne METOIbI BHIYMCICHUS
yria MeKIy IpsIMBIMA B MHOTOTpaHHHMKaX

50 JIByrpansblii yroj. CBOMCTBO JIMHENHBIX
YIJI0B IBYTPaHHOIO yrjia

53 [lepnennukynsapHsle miaockoctu. CBoiicTBa




B3aMMHO IIEPIEHANKYISAPHBIX IIJIOCKOCTEN

54

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMA O IPSIMOU
IIepeCceyeHMs ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN IIJIOCKOCTH

55

CrepeoMeTpuiecKue U IPUKIIaHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTHU

56

[Tapa nmapaynenbHbIX II0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

57

Brruncnenue paccTosHAN MEX Ty
CKPEIIHBAIOIIMMHUCS MIPSIMBIMH C
MTOMOIIBIO NEPIICHIUKYIIIPHON IIIOCKOCTH

58

TpéxrpanHblil yroJi, HEpaBEHCTBA JIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yTiia

59

DneMeHTHI C(hepUIECKO reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

60

KonTponsnas padorta "Yrisl u
paccrosiHus"

61

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

62

MHororpaHH1KH, H300paxeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYP,




HECYIIECTBYIOIIHUX 00HEKTOB

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér

63 PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

64 [IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH
Beinykieie MHOrOorpanHuku. Teopema

65 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE
MHOTOTpPaHHUKHU

66 Beinykineie MHOrOorpanHuku. Teopema
Ditnepa
[IpssmoyromnbpHbBIN Napasuienenunesn; Kyo;

67 W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesenuIe a

68 [Ipsimoit mapamnenenunen,
MPSIMOYTOJIbHBIN NapasuieNenunes, Kyo

69 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO
rnapajuiesenumena

70 Teopema 0 AuaroHanu NpMOYroabHOTO
napajuieJIenuIie]a u ClIeICTBUE U3 Hee

71 Boruncnenue 1iauH OTpe3KoB B KyOe 1
MPSIMOYTOJIbHOM Iapajuieenumee

79 [Ipusma. Ilpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuszma

73 ITupamuna. Bunel nupamua. [IpaBunsHas
nupamuja
N306pakenue ceueHuil nmupaMuipl, Kyoa u

74 MIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX

pébpa. M3o0paxkeHne nepeceyeHus




IIOJIY4EHHBIX IUIOCKOCTEN. PackpaimuBanue
IIOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMH

75

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpeE3 UX
peopa. M3o0pakeHHE TIepeceUCHIS
IIOJIY4EeHHBIX IUIOCKOCTEN. PackpammuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

76

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpe3 UX
pé6pa. N3obpaxeHnne nepeceueHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

77

N3o00paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

78

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

79

KontponbHas padora "MHuororpanHuku"

80

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHHKAX

81

CrniocoObl ONyCTUTh NEPIEHAUKYIISAPHIL:
CUMMETPHS, CABUT TOUYKHU IO
NapajuieIbHON IPSMOU

82

CaBur no HenapaieabHON IPSIMOH,
HU3MEHEHUE PACCTOSAHUN




Ilonstue BCKTOpPA Ha IMJIOCKOCTU U B

83 1
MIPOCTPAHCTBE

84 CymMa BEKTOpOB 1

85 PazHoCcTh BEKTOPOB 1

86 [TpaBwiio napasurenenumena 1

87 YMHOXeHHE BEKTOpa Ha YUCIIO 1
Paznoxxenne Bekropa 1o 6azucy Tpéx

88 BEKTOPOB, HE JIOKAIIUX B OJTHOM 1
IJIOCKOCTH

89 CkansipHO€ ITPOU3BE/ICHUE 1

90 Berarcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

91 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1

92 [IpocTeiimue 3a7a4u ¢ BEKTOpAMH 1

93 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1

94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMH 1

95 O00011IeHre U cucTeEMaTU3alus 3HAHUN 1

96 O00011eHre U cucTEMaTU3aLUs 3HAHUN 1
[ToBTOpenue nmnanumetpun: Teopema

97 Menenas. PacueTsl B ceueHUSIX HA 1
BBIHOCHBIX 4YepTexkax. McTopus pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPUH
[ToBTOpEHUE: Yroa MEKIY

98 CKPELIMBAIOIINMUCS IPSIMBIMU B 1
MIPOCTPAHCTBE

99 [ToBTOpEHUE: Yroa MEeX Iy MPSIMBIMU Ha 1

IJIOCKOCTH, TDPUTOHOMETPUA B




IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMaA

KOCHHYCOB
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
[ToBTOpEHUE: CKPEIIMBAIOIINECS IPSIMBIE,
102 napajuieNIbHbIE TUIOCKOCTH B CTaHAAPTHBIX 1
MHOTOTPaHHHKAX
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "KoopauHatsl BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue tems! "CkansgpHoe 1
MIpOU3BEACHNE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSIMO, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AnanuTnyeckue MeTobl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxnaeHue paccTosiHui OT TOUKHU 10

13
TUIOCKOCTH B KyOe

14 Haxosxnenne pacCcTOSHUIN OT TOYKH 710
IUIOCKOCTH B MPABHIIBHOW TTHpaMHUJIE

15 KonTtponsHas pabora "AHamuTHuecKast
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJAPTHHIE
MHOTOTPaHHUKH

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

18 TUTOCKOCTH, TTIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPSMBbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHblie NPsSMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUM
[TapannenbHblie NPSMbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISAPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHUH MHOTOIPAHHUKOB
[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
TIOMIAIeH, COOOpaKEHHUS ITOI00MS

26

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

27

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

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napauiesienune1a

32

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

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

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




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea
35 O0BEM PSAMOY TIPU3MEI
36 CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
37 [Ipuknagneie 3a1a4n, CBsI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
38 onpenenénHoro uarerpaia. O0bsEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ 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 CrepeoMeTpUYECKHUE 3aJ1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI
43 CrepeoMeTpUYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
IIpuxnanasie 3agaqu o teme "OO0bEMBI
45
Ten", CBs3aHHbIE ¢ 00BEMOM MUPAMUJIbI
46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
MapajuieIbHOM TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u cepbl
IUIOCKOCTBI0. B 1 n3o00paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bun 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKkre 3a1auu Ha
JTI0Ka3aTeNIbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeoMeTpHueCcKHe 3a1aul Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYKCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

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

69

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpalieHus"

70

3agaun o teMe "Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtponsnas padota "Temna u
IIOBEPXHOCTHU BpaleHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TEI € IOMOIIBIO
onpenenéHHoro uurerpana. Oobém
KOHyca

74

TTimomamm 00OKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Tpuknagasie 3agaun mo Teme "OO0BEMBI 1
IJION[ay MMOBEpXHOCTEN Tem"

77

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

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIIapa u
ioaapio ceprl. COOTHOIICHUS] MEXKIY
IJIOIAIIMK TIOBEPXHOCTEH U 00bEMaMu
H0JOOHBIX Te

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4i, CBSI3aHHbIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

80

KonTpomnsnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBbIX Te"

81

JBuxenus npocrpancTBa. OToOpakeHHUsI.
JIBm>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUIL:
"[TapaynenbHOCTh MPSAMBIX U TJIIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06maromee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromiee noroperue 11 nmoHsaTuit u
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUI:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBropenue 11 nmousTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIus 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o6maroniee noproperue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMsI 3HAHHIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHAs paboTa

95

[ToBTOpEeHME, 060OIIEHNE 1
CHCTEMAaTU3aLHs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEpEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

100

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

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

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

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






	block-10673652
	04eb6aa7-7a2b-4c78-a285-c233698ad3f6
	block-10673653
	block-10673656
	block-10673654
	block-10673655
	block-10673657

		2023-11-08T19:27:02+1200
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 43" ПЕТРОПАВЛОВСК-КАМЧАТСКОГО ГОРОДСКОГО ОКРУГА




