MHWHHUCTEPCTBO MPOCBEINIEHAS POCCUIICKOM ®EJEPAIIUN
MunucrepcrBo o0pazoBanusi CBepaI0OBCKOH 00J1aCTH
OTtaen o0pa3oBaHusi AAMUHUCTPALMH

MaJbleBCcKOro MyHUIMNAJIBHOT0 OKPYra

MAOY COII Ne 3
COI''TACOBAHO YTBEPXJIEHO
[Ipencenarenem MC npuka3zoM gupekropa MAOY COILL Ne 3
04.09.2025 Ne 218/0ox ot 05.09.2025
PABOYAS ITPOT'PAMMA
(ID 7843379)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

1151 ooyuarormmxcest 10 — 11 kiraccos

n.Maabimena 2025



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonpKky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  NpU  H3yYEHUU
00y4aIOIUMUCS TIOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEeIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUI MPU PEIICHHH T€OMETPUUYECKUX
3aJa4, YyMEHHME BBIIBUIATb U ONPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznyeckux 3aaay.

[lens ocBoeHUs: mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€éHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEH O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPHHU, KaK COCTaBJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHbpopMaTuKa»  uyepe3  OoOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEITHOT0 Npo(heCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHpIMM 33ayaMu Kypca TE€OMETPUH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacHIMpeHre MpeACTaBICHUSI 0 TEOMETPUHM KaK 4acTH MUPOBOM KYJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKMX MOJENSX, MO3BOJIIIOUIMX ONMUCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOLIET0 MUPA, 3HAHWE MOHATUIHOIO ariapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

¢bopMupOBaHHE MOHWMAaHUS BO3MOYKHOCTH aKCHOMAaTHUECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKIICHUN;

dbopMupoOBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI UX NPUMEHATh, MPOBOJMUTH J0KAa3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PyHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHMS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacrpeiensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
MPOrpaMMBbI, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math  ychmoBus i auddepeHumManuu  O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MpOTrpaMM, OOECHeunuTh YriIyOJIEHHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpECEKarolIrecs,
napajuielbHble W CKpeluBaromuecs mnpsMbsle. [Ipu3Haku CKpelmuBarOmMXCs
npsambIX. [TapamiensHOCTh NPSIMBIX U IIJIOCKOCTEMN B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPsIMBIE B IPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSAMBIX, NAPAIUIEIBHOCTD MPSMOKN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B nmapayuiebHOM MPOEKIUHU. YTJbl ¢ COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapaienbHOCTh TUIOCKOCTEN: MapajulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpas’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYISIPHBIEC IIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAJUICIbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TNEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOn
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[lepneHaMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[lepneHAMKYJISIPHOCT  IUIOCKOCTEW: MpU3HAK  MNEPHEHAMKYJISIPHOCTH  JABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYribl B IPOCTPAHCTBE: YroJl MEXIY NPSIMOM W IJIOCKOCTBIO, JBYI'PAaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPaHHOrO yria. TeopeMbl KOCHMHYCOB U CHUHYCOB Jis
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsSMOYIOJbHBIA  IApajuIEJCNMUIIE] W  €ro  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Olnepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: n-yronbpHas mnHupamuia,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOM nupamubl. [IpaBuibHbIE MHOTOTPAaHHUKH: NpAaBWIbHAS IpHU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  NPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3lIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHA: UUIMHIPUYECKAsT MOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue mnoBepxHocTed. Tema BpaleHus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHusi Ha TIOocKocTU. Pa3BépTka numuuapa U konyca. Cummerpus chepbl U
mapa.

O0béM. OcHoBHBIE CcBoOiicTBAa 00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MpPU3MBI, WIMHIPA, TUpaMHUibl 1 KoHyca. O0bEM 11apa U 1M1apoBOro
CEerMEHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
HWIMHApP, ONHCaHHAas oOkojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXeHUs. [IpssmoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOA MPU PEHICHUH T'E€OMETPUYECKUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3ULIUK 00YYAIOIIErocs KaK akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

C()OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEeMaTUYECKON IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJAECHUS, CBA3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCy AeHUI, BOCHPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

S) puznveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYJIOJI0O0Us, HWHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oOBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COITMAIbHOM
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISl OKPY’KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBUIW3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI JiJ1s 0000IICHUS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJITFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPIKICHUHN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTyYMEHTAIMIO, IPUBOIUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHHUSA, BHIOMpATh HauOoJiee MOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK HCCJIENOBATENbCKUIT HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (OpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TUYHBIX BHUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX N IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSICHCHHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXXJICHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMHI,
HpO6JI€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOHUCK
p€IH€HI/I${, COITOCTABJIAITH CBOH CY)K,ZleHI/ISI C CY)KJIGHI/ISIMI/I }IpyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pellleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIEHHMS € YYETOM 3a/1ay
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHM PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI paboOT, JIOTOBapWBATHCs, OOCYX JaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMH MOHSITHSAMH CTEPEOMETPUM MPU
pelIeHnN 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPHU PEHICHUU
reOMETPUUYECKUX 3a/1a4;

e KIAacCHU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE " OpPTOTOHAJIBLHOE
MPOEKTUPOBAaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e  BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
yepTexkax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThL U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSATHUS B
npolecce IMOMCKa peUleHHs] MaTeMaTH4ecKd  chopMynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAIlCHHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATHL HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TeOMETPUYECKHE 3a/1a4 HA BBIYMCIICHHUE YTJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATbI €OMETPUUECKUEYTBEPIKICHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TMIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEI0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHIATHM U TEOpeEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

YUYET PABOYEHN ITPOT'PAMMBI BOCITUTAHUS

PaGouas nporpamma Bocimtanust MAOY COII Ne 3 peanuzyercst B TOM YHCIIe

U 4Yepe3 HCMOJIb30BAHUE BOCHUTATEIBLHOIO MOTEHIMAla YPOKOB T'€OMETPHUHU. JTa
paboTa OCyIIECTBISETCS B CASAYIOMUX (hopmax:

[ToOyxaeHne oOyyaromuxcsi cooNoAaTh Ha ypoKe OOLIETPUHATHIE HOPMbI
NOBEACHUS, TMpaBuja OOUIEHUS CO CTapmiuMu  (TI€AAroru4yecKUMu
pabOTHHUKaMH) U CBEPCTHUKAMH(OOYYAIOIIUMHUCS), MPUHIUIB y4eOHOU
JUCUUIUIMHBI 1 CAMOOPraHU3alINH.

[TpuBneyeHre BHUMAaHHUA OOYYalOIIMXCS K IEHHOCTHOMY  acCHeKTy
U3y4aeMbIX Ha YpOKax MpeIMEeTOB, SIBJICHUH, COOBITUH Uepes:

- IEMOHCTPAIMIO 00Yy4aIOIIUMCS IPUMEPOB OTBETCTBEHHOT'O, IPaXAaHCKOTO
MOBEACHUS, POSBIICHUS YEIOBEKOIIOOUS U 100pOCePIEYHOCTH

- oOpalieHre BHUMAaHMS Ha HPABCTBEHHbIE ACMEKThl HAYYHBIX OTKPBITHH,
KOTOpbIE M3y4yalOTCsl B JaHHBIM MOMEHT Ha YypOKe; Ha MpecTaBUTENEH
YUEHBIX, CBSI3aHHBIX C HM3y4aeMbIMU B JAaHHbII MOMEHT T€MaMH, Ha TOT
BKJIaJl, KOTOPbIi OHM BHECIM B pPA3BUTHUE HalIEd CTpaHbl U MHpa, Ha
JOCTOMHBIE MOApaKaHMs IPUMEPBI UX KU3HHU, HA MOTHBBI UX TIOCTYIIKOB;

- HCIIOJNIb30BAaHME HA YypoKax HH(OpMAIMM, 3aTparuBarollieldl Ba)KHBIC
collMajbHblE, HPABCTBEHHBIE, STUUECKUE BOIIPOCHI.



Hcnonp3oBaHne BOCTIUTATEIBHBIX BO3MOXKHOCTEW COJIEpkKaHUS Y4EeOHOTO
npeaMeta st GOPMUPOBAHUS Y O0YUAIOIUXCS POCCUUCKHIX TPATUITMOHHBIX
JyXOBHO-HPABCTBCHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moaoop
COOTBETCTBYIOIIUX

3a/1a4 IS PEICHMs, MPOOJIEMHBIX CUTYAITUi A1 0OCYKICHUS B KJlacce.
BxiroueHue B ypoK HTPOBBIX MPOIEAYP, KOTOPBHIE MTOMOTAIOT MOAACPKATh
MOTHBAIIMIO OOYyYalOMUXCAd K TOJIYYEHUIO 3HAHWUH, HAITAKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX  OTHONICHWH B  KJacce, IOMOTAIOT
YCTaHOBJICHHUIO T00poXKeIaTeIbHON aTMocdepsl BO BpeMs
ypoKa.

[IpumeHeHne Ha ypoKe HHTEPAKTHUBHBIX (OpM pabOThI, CTUMYIHPYIOIIUX
MO3HABATEIbHYIO MOTHBAIIUIO O0yUJarOIIIHXCA.

[Ipumenenne TpynmoBoi pabOTHI WM pabOTBI B Tapax, KOTOpHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW pabOTHI U B3aMMO/ICHCTBUIO
C APYTUMHU 00yUYarOITUMHUCS.

Beibop u wucnoiib30BaHHWE Ha YpPOKax METOJ]OB, METOJUK, TEXHOJOTHUH,
OKa3bIBAIOIINX BOCIUTATEIBHOE BO3/IEUCTBUE HA JIMYHOCTH B COOTBETCTBHUU
C BOCITUTATEIHHBIM UJIeaoM,
IETBbIO U 33J1a4aMU BOCITUTAHUSI.

NuannuupoBanne ©  TOJACP)KKA  HCCIICIOBATECILCKOW  IEITETbHOCTH
IIIKOJIBHUKOB B ()OpME BKIIFOUCHHUS B YPOK Pa3IMUHBIX HCCIICTOBATEIHCKUAX
3alaHUN M 3a/lad, 4YTO JAaeT BO3MOXXHOCTh OOYydYaronuMcs MPUOOpECTH
HAaBBIKM  CaMOCTOSITEJIBHOTO  PEHICHUS  TEOPETUYECKOM  MpoOJIeMBl,
r€HEPUPOBAHUS u oopmIieHus COOCTBEHHBIX TUIIOTE3,
YBAXUTEIHHOTO OTHOIICHHUS K UY)XUM HJESAM, MyOJIWYHOTO BBICTYILICHUSA,
apryMEHTUPOBAHMS M OTCTAWBAHMS CBOCH TOUKU 3pEHUS.

YCTaHOBJICHUE  YBWKHTEIBHBIX,  JOBEPHUTEIBHBIX,  He(QOpMaIbHBIX
OTHONIICHUN MEXIy YyUYHATEJIEeM U YyYCHHKaMH, CO3JaHME Ha YpOKax
AYMOITMOHAIIEHO-KOM(MOPTHOMN CPEJIbI.

Kpumepuu oyenusanus ycmuvix omeemaoes yuaujuxcs
OTBET OLICHUBAETCS OMMEMKOU «J », €CIIA YUCHUK:

MOJTHO PACKPbUIl COJIEp’KaHHE MaTepuajia B o0ObeMe, MPEeAyCMOTPEHHOM
MpOrpaMMoOi W Y4eOHUKOM, H3JIOKHJI MaTepuajd TPaMOTHBIM SI3BIKOM B
ONPEAECIECHHOW JIOTMYECKOM MOCJIEAOBATEIBHOCTA, TOYHO HCHOJIb3YS
MaTeMaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;



NPABWJIBHO BBIMIOJIHUI PUCYHKH, YEepPTEXH, TpaduKu, COMYTCTBYIOIIHNE
OTBETY;

MOKa3aJl YMEHUE WLIIOCTPUPOBATh TEOPETUUYECKUE IIOJOKEHUS KOHK-
PETHBIMH NIPUMEPAMU, NPUMEHITh UX B HOBOM CUTYallUH NP BBHIIOJHEHHUH
PaKTUYECKOIO 3a/1aHHUS;

IPOJEMOHCTPUPOBAJ YCBOCHHE PpPAHEE M3YYECHHBIX COIYTCTBYIOLIUX
BOIIPOCOB, CPOPMUPOBAHHOCTh M YCTOWYUBOCTH HCIOIB3YEMBIX MPU OT-
paboTKe YMEHHI U HAaBBIKOB;

OTBEYAJl CAMOCTOATENHHO 0€3 HABOASIIUX BOIPOCOB yuuTess. BoaMoxHbI 1-
2 TOTPEIIHOCTH TIPU OCBEMICHUU BTOPOCTENEHHBIX BOIPOCOB WJIH B
BBIKJIQJIKaX, KOTOPBIE YUEHUK JIETKO UCIPABUJII IO 3aMEYaHUIO YUUTEIIS.

OTBETOLICHUBACTCAOTMETKOM «4»,eClIn

OH YJIOBJIETBOPSIET B OCHOBHOM TpPEOOBaHUSAM Ha OLEHKY «5», HO IpHU
TOM MMEET OAUH U3 HEJOCTATKOB:

B W3JIOXKEHUU JIOMYUIEHbl HEOOJbIIME NpoOebl, HE HCKa3UBLIME Ma-
TEMaTUYECKOE COJICpKaHUE OTBETA,

JOMYLIEHB! 1-2 HEpoYeTa Ipu OCBEIIEHHH OCHOBHOTO COJAEPXAaHUs OTBETA,
UCITPaBJICHHBIE 110 3aMEYAHUIO YUUTEIIS;

JOMYUIEHbl OmMOKa Win 3-4 HejpoyeTa MPU OCBEIIEHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKAX, JIETKO UCIPABIICHHBIE IO 3aMEYaHUIO YUUTEIIS.

OT1meTKka «3» CTaBUTCA B CIEAYIOIINX CIydasx:

HEIOJIHO MJIM HETIOCJIENOBATEIBHO PACKPBITO COAEpPKAHWE MaTepualia, HO
NoKa3aHo oO0lllee MOHMMaHUE BOMpOca U MPOJEMOHCTPUPOBAHbI YMEHMS,
JNOCTaTOYHbIE IS JAJBHEMIIEr0o YCBOEHHsI MPOrpaMMHOIO MaTepHalia
(onpenenennbie  «TpeboBaHMAMHM K  MaTEeMaTUYECKOW  TMOATOTOBKE
YUaLLUXCSA»);

UMEJUCh 3aTPYJHEHUS WM JTOMYIIEHbl OIIMOKU B ONPEACICHUH MOHSATHMA,
UCIIOJIb30BAaHUM MATEMAaTHYECKOW TEPMHHOJIOTUHU, YEpPTEXax, BBIKIAIKaX,
VCITPaBJIEHHBIE [TOCJIE HECKOJIBKUX HAaBOJSLIUX BOIIPOCOB YUUTEIIS;

YUYEHHK HE€ CIPaBUJICS C NMPUMEHEHHWEM TEOpPHUH B HOBOW CHUTyaluu IpHU
BBIMIOJTHEHUH TPAKTUYECKOTO 3a/JaHus, HO BBIIOJHWI 3aJaHus 00s-
3aTEJIbHOTO YPOBHS CJIOKHOCTH IO JAHHOM TEME;

OpyU 3HAaHUM TEOPETHYECKOr0 MaTepuasna BbIABICHA HEAOCTATOYHAs
c(OpPMHPOBAHHOCTh OCHOBHBIX YMEHHMI M HaBBIKOB: 2 TpyOble OUIMOKH,
MHOTO HEZJOYETOB, MEJIKMX MOIPELIHOCTEH;

OTMeTKa «2) CTaBUTCS B CIECAYIOIINX CIIy4asx:

HE PACKPBITO OCHOBHOE COJIepKaHNe YI4eOHOT0 MaTepurara,;

OOHapy’>KeHO HE3HAHWE WJIM HEIMOHMMAaHUE YYCHUKOM OOJIbIICH WM
HanOoJiee BaKHOM 4acTH y4eOHOro MaTepuaa;

JIOTYIIEHbl OMIMOKKM B OMNPEACNCHUH TOHSATHH, TPU WCIOIH30BAHUH
MaTeMaTHYECKON TEPMHHOJIOTHH, B PUCYHKAaxX, YepTekax WM rpadukax, B



BBIKJIaJIKaX, KOTOpPbIE HE HCIPABICHBI IOCIE HECKOJBKUX HAaBOISIINX
BOTIPOCOB YUHTETISI.
OtmeTka «1» CTaBUTCS, €CITH:
® YVYYCHUK OOHApYXWJ TIOJHOC HE3HAHHWE W HENMOHWMAaHHWE W3y4aeMoro
y4eOHOro MaTepuasa Uil He CMOT OTBETUTh HU Ha OJHWH U3 TIOCTABICHHBIX
BOIIPOCOB I10 H3y9aeMOMY MaTepHaiy;
® OTKa30TBBIOJIHCHUA3AIAHUSI.

KpumepuuoyenusanuanucomeHHbIXpadbomyuauuxcs
OtMmeTka «S»cTaBUTCS, €CIU:

e pabOTaBBHITIOJIHEHATIOIHOCTHIO;

® B JIOTMYECKUX PACCYXKJEHUAX U OOOCHOBAHUU PEIICHUS HET MPOoOesioB U
OIINOOK;

® B pEIICHWU HET MAaTEMAaTUYECKUX OIIMOOK (BO3MOXKHA OJIHA MOTPEIIHOCTb,
OMHUCKA, HE SBISAIOIIASCA CIEACTBUEM HE3HAHUS WIM HENOHUMAaHHS
y4eOHOro MaTepuaa).

OT1meTka «4»CTaBUTCS, €CIIU:

e paboTa BBHINOJHEHA TOJHOCTHIO, HO OOOCHOBAaHMS IIIarOB PELICHUS
HEJIOCTATOYHBI (€CJIM yMEHHE OOOCHOBBIBATH PACCYKACHUS HE SBISUIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

e JIOMyIlIEHA OJIHA OIIMOKA WJIM JBa-TPU HEJ0YeTa B BBIKJIAJKaX, PUCYHKaX,
yepTexkax wik rpadukax (ecam 3TH BUIbI pabOThl HE SBISIIUCH
CHEIUATbHBIM 0OBEKTOM MPOBEPKH).

OT1MmeTka «3»CcTaBUTCS, €CIIHU:

® JomylieHbl Oojee ONHOM OmMOKM WK Oojee ABYX-TpeX HEIOYETOB B
BBIKJIQJIKAX, uepTekax Wik rpadukax, HO  y4YaIUiCS  BJIajeeT
00s13aTeIbHBIMU YMEHUSIMHU 110 TTIPOBEPSEMOM TEME.

OTMmeTKka «2»CTaBUTCS, €CIIU:

® JIONYIICHBI CYIIECTBEHHbIE OIIMOKM, TIMOKAa3aBIIUME, YTO YYalluics He
BJIaJIeCT
00s13aTEIPHBIMA YMEHUSMH T10 JAHHOU T€ME B MOJTHOU Mepe.

Ot1meTtka «1»cTaBuTCS, €CIU:

e paboTa rokaszana MoJHOE OTCYTCTBUE Y yHaIlerocs: 00s3aTebHBIX 3HAHUN U
YMEHUH T10 POBEPSIEMON TEME;

® 3HAYHUTEJIbHAS YacTh paOOThI BHIMIOJHEHA HE CAMOCTOSITEIBHO;

® OTKa30TBBIOJIHEHUSIPAOOTHI.

Ouenkamecmogvixpadoomooyuarouuxcs
«5» - 85-100%
«4» - 65-84%
«3» - 41-64%
2» - <40%

«1» - HeT Hu OJHOI'0 OTBE€TA, OTKA3 OT BBIIIOJIHCHUA TECTA



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
No HauMenoBanuepas e 1on u KoanuecTtBouacon DJIeKTPOHHbBIE
n/m TeMIIPOrpaMMbl Bcero KonrtpoJsbubiepadorsl  IIpakTnyecknepadoTbl LA
o0pa3oBaTe/bHbIepecypChl
1 BBenenue B crepeoMeTpuio 23 1
) BzaumHoe pacnionoxxenue 6 1
IPSMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTB MPSIMBIX U g
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHamfynapHOCTL IPSMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYriibl U paccTOsHUS 16 1
6 MHororpaHHuku 7 1
Bexkrops! B mpocTpaHcTBE 12
8 [ToBTOpEHwUe, 0606H16HI:IG u 5 )
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME




11 KJIACC

N HamMeHoBaHNEpa31ENoB 1 KosnunuyecrBouacos DJIEeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (wippopeic)
o0pa3oBaTe/bHbIEPeCypPChl
1 AHaJIUTHYECKAATEOMETPUS 15 1
) [ToBTOpEHHE, O606H16HI:I€ u 15 |
CUCTEMAaTH3alMsl 3HAaHUH
3 O06BEMMHOTOrpaHHUKA 17 1
4 TenaBpatenus 24 1
5 [Tnomany noBepXHOCTU U 9 |
00BEMBI KPYTJIBIX TET
6 JBrxenus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 )
CUCTeMAaTH3alusl 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 g 0
[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuecTBouacos
Harausy JyekTpoHHbIeNM(pPOBHIEOOPA30B
n  Temaypoka Bec  Konrpoabunl  IIpakruuyecku
YyeHust areJibHblepecypchl
/ ero  epaboThI epaboThI
1|

OcHOBHbIE NpaBUIIa U300paXKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHsATHS cTEpeOMETpHUH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHOBHbIE NpaBUIIa U300paXKEHUS
Ha PUCYHKE IJIOCKOCTH,
MapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

[ToHsTHS: IEepeceKaroIuecs
TUIOCKOCTH, NTEPECEKAIONTHecs
npsiMasi ¥ MJI0CKOCTb;
MOJYTIPOCTPAHCTBO

[TonsaTus: nepecexaromuecs
IUIOCKOCTH, NIEPECEKAIOLINECS
npsiMasi ¥ MJI0CKOCTb;
HOJTYTIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHne
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIIMX 0OBEKTOB




MHororpaHHuKH, U300pakeHUE
IIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyImeCTBYIOIMMNX 0OBEKTOB
AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBbIC
cieactsus u3 Hux. CrocoOnl
3a/IaHMsl TIPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HAYCHUSTIPSIMBIX H TIIIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOJAT
yepe3 ux péopa.
N3o0paxkeHuenepeceueHusmoIydeH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpoeHHbIXCEUEH
Ui pa3HBIMULIBETAMU

11

12

N300paxenune ceueHnil mupamMuibl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOIAT
gepes ux péopa.
N300pakeHnenepeceueHus moayyeH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpoeHHbIXCEUEH
Ui pa3HBIMULIBETAMU

N300pakeHue ceueHuil mupaMuipl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
gepes ux péopa.




13

N300pakeHnenepecedeHus10ay4eH
HBIXIUIOCKOCTEH.
PackpammBaHuEnoOCTpOECHHBIXCEUEH
UHpa3HBIMUALIBETAMU

N3o0paxkeHne ceueHn MIpaMu/Ibl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOIAT
gepes ux péopa.
N300paxeHnenepecedeHUsIIONyICH
HBIXIIJIOCKOCTEH.
PackpammBaHHeOCTPOCHHBIXCCUCH
Uipa3HbIMULIBETAMU

14

15

16

Meton cieqioB Uisl TIOCTPOEHUS
CEYECHMI

MeTon crnefioB Uil TOCTPOCHHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U IIJIOCKOCTEN

Meton crefioB JUis TOCTPOSHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

17

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
CoznaHue BBIHOCHBIX YEPTEKEH U
3aMuch MIaroB MOCTPOCHUS

18

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHue BEIHOCHBIX YEPTEKEN U
3aIUCh IIAroB MOCTPOEHUS

19

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha peOpax.




20

21

Co3aHue BEIHOCHBIX YEepTEkKEN U
3aMuCh MIaroB MOCTPOCHUS

[Toctpoenue ceueHuii B nupamue,
KyOe 1o TpéM Toukam Ha péopax.
Co3aHue BEIHOCHBIX YEpPTEXKEN U
3aMMch UIaroB MOCTPOCHUS

IToBTOpEHME INIAHUMETPUU:

Teopema o mponopIMOHATBHBIX
otpeskax. [lomoOuerpeyroibHIKOB

22

[ToBTOpEHME IIIAHUMETPUU:
Teopema Menenas. Pacuers! B
CEUEHUSAX Ha BHIHOCHBIX YEpTEXKaX.
HcTopusipa3BUTUAIUIAHUMETPUU U
CTEpEOMETPUH

23

24

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsmele. [Ipu3nakn
CKPEILMBAIOIINXCS MPSIMBIX.
[TapamenpHbIEIPSIMBIE B
IIPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOU
MapajuIeIbHON TaHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH Ha
JTAHHOU npsimoit. Jlemma o
MepECEUCHUUTIAPATIIENBHBIXIIPSIMBIX




26

IIJIOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o Tpéx mapayenbHbIX
npsambiX. Teopema o
CKPEIIMBAIOIIUX CAIPIMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
MIPOEKTUPOBAHHSI.
N3o6paxeHnepasHbIxpuryp B
napayuienbHOUIPOCKIIUN

28

[HenTpansHas npoekuus. Yroiui ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YronamexaynpsamMbeIMUA

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MPAMOMN
U IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napaynenbHOCTH NPSMON U
IIJIOCKOCTH.
CaolicTBanapauIeIbHOCTUIIPSMON U
IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUEC U A0Ka3aTCJIbCTBO,
CBSA3aHHBIE C MTAPAJUIETBHOCTHIO
MPSAMBIX U IIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoeHue ceduenust, MPOXOIAIIETO




33

34

35

36

37

38

yepe3 JaHHYHO NPSIMYIO Ha YepTEexKe
Y MAPAJJIEIBHOTO IPYTOW MPSIMOM.
PacuérorHowmenui

[MapannensHas mpoeKnus,
MPUMEHEHHE 151 TIOCTPOCHUS
CeueHMid KyOa ¥ rmapasuiesenuIe/a.
CaoiicTBanapajuiesienuneaa u
IIPU3MBI

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haku napamienbHOCTH JBYX
IJIOCKOCTEH

Teopema o nmapajuieIbBHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIICH Yyepe3 TOUKy, He
MIPUHAITICKAITYI0 TAaHHOM
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: O MapasuIeIbHOCTU
IPSIMBIX MIEPECEUEHHUS ITPU
IIEPECEUEHHH JIBYX MapalIeIbHbIX
IIJIOCKOCTEMN TPEThEU

CaolicTBa napamuienbHbIX
IUIOCKOCTEHN: 00 0Tpe3Kax
NapajuIeIbHbIX MIPSMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuIeIbHBIMU IIOCKOCTSMHU; O
IIEPECEUEHUH NPSIMOU C IBYMS
napajjiCJIbHBIMH ITJIOCKOCTSMU

IToBropenue: Teopema [Tugaropa Ha




39

IIJIOCKOCTH

IToBTOpEHuUeE:
TPUTOHOMETPUANPAMOYTOJIBHOTOTPE
YTOJIbHHUKA

40

41

42

43

44

45

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Boruncnenue MH OTpe3KOB B KyOe
U IPSIMOYTOJIbHOM
napajuiesenumnesie

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MIEePIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

[lepnieHIMKYIAPHOCTD NPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOI,
MPOXOASAIIEH Uepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IJIOCKOCTH

[ImockocTH U nepreHINKYISpHBIE
UM IIpSIMBIE B MHOTOI'PaHHUKAX

46

47

[ImockocTH U nepreHINKYIspHBIE
VM IPsIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue neprneHuKkysapa u3




48

TOYKH Ha IPAMYIO

[lepnieHIuKysp U HAKJIOHHAS.
[TocTpoenue nepneHauKyIIsIpa us3
TOYKHU Ha MPSAMYIO

49

50

51

TeopeMa 0 TpEX NepHeHANKYIIApAx
(mpsimast 1 oOpaTHasi)
Teopema o TpEx mepreHANKYIsIpax
(mpsimast 1 oOpaTHast)

yI‘OJ’IMe)K,HYCKp CIIUBAOIIUMUCAIIPA
MBIMH

52

[Tonck nepreHIMKyIsIpHBIX TPSIMBIX
C IOMOIIBIO NEPIEHAUKYIISIPHBIX
IJIOCKOCTEN

53

54

OpToroHanbHOEMPOESKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Npu3Msl,
MPAaBUIBHON MUPAMUJBI C TOMOIIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[Toctpoenue ceuennii kyoa, MpU3MBlI,
MIPaBUIILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTucummeTpuii B
MHOTOTpaHHHUKaX

57

58

[Ipu3Hak nepneHIuKyJISpHOCTH
MPAMON U TJIOCKOCTH KakK CIIEICTBUE
CUMMETPUU

HpaBI/IHBHHe MHOT'OT'paHHUKH.




59

Pacuért paccTostHuii OT TOUYKH J10
IUIOCKOCTH

HpaBI/IJ'IBHLIe MHOTI'OI'PaHHHKH.

Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

60

CriocoObl OyCTHTH
NEPIIEHAUKYIISAPBI: CAHMMETPHS,
CIIBUT TOYKH IO TTapauIeIIbHON
MpSAMOit

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacIoJIOKEHUE MPSIMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

[ToBTOpeHue: yromn Mexxay NpsMbIMU
Ha MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJbHHKE,
TeopeMa KOCUHYCOB

[ToBTOpEHUE: yroy MexIy
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYHMCIICHHS YTJIa MKy TPSIMBIMU
B MHOT'OTpaHHUKaxX

66

67

JIByrpanHnsbIii yroi. CBoiicTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yTja
[lepnieH UKy pHBIE MIIOCKOCTH.
CBolicTBa B3aUMHO




68

69

MEPIEeHIUKYJIAPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeM
MEPIEeHIUKYISIPHBIX TPEThel
IJI0CKOCTH

[IpssMOyTONBHBIN MTapajuIeICIUIIET;

Ky0; U3MEpEeHus, CBOMCTBA
MPSIMOYTOJIBHOTO MapasuieNienune1a

70

Teopema o nuaroHajiu
MPSAMOYTOJIBHOTO MapajieenuIie1a
M CJICACTBHUEC U3 HEE

71

72

73

74

75

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
pacmoa0KEHUEM NPSIMBIX U
IIJIOCKOCTH

IToBTOpEHME: CKpELIMBAOILHAEC
IIpsIMBIE, MTAPaJUIEIIbHBIE IIIIOCKOCTH
B CTAHJIAPTHBIX MHOTOIPAaHHHUKAX

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHINBAIOIIUXCA MTPAMBIX,
PacCTOAHNUEC MCIKIY
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
IMPOCTBIX CUTYyalIUIAX

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0
IIIIOCKOCTH

Beruncnenue pacctossHuA MEXIY




CKPELIUBAIOILUMHUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJISPHON
IIJI0OCKOCTH

TpéxrpanHblil yroJ, HEpaBEHCTBA
JUIS TPeXTPaHHBIX yriioB. Teopema

76
ITudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa
DneMeHTHI CPepruyecKoit

77~ reoMeTpuH: T€0Ae3U4ECKHUE TMHUU
Ha 3emie

73 KonTponbhast padora "Yrisl u
paccrosiHus"

79 CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1€MeHTbI"

20 IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

31 [Ipusma. IIpsAmas u HakIOHHAsS
npu3Msl. [IpaBunbHasnpusma
[IpssmMo#t napainenenunes,

82 | mpsAMOYrojibHBIN apauleNenunen,
KyO

23 BrInyKJIbIEMHOTOTpaHHUKH.
Teopemadiinepa
Brinykiible MHOTOIpaHHUKH.

84 |« Teopema Diinepa. [IpaBunbHbIe N
MIOJIYTIPABUIIbHBIE MHOTOTPaHHUKHU

25 KonTponbHaspabora

"MHororpaHHuKu"




Iloustue BCKTOpa Ha IIJIOCKOCTHU U B

86 1
IIPOCTPAHCTBE

87 CyMMaBEeKTOPOB 1

88 PaznocThBEKTOPOB 1

89 [IpaBunonapannenenunena 1

90  YMHOXEHMEBEKTOpaHAUUCIIO 1
Pasnoxxenue Bektopa o 0azucy

91 TpEX BEKTOPOB, HE JIEKAIUX B 1
OJTHOM IMJIOCKOCTHU

92 CxansipHOETIPOU3BEICHHE 1

93 Beruucnenue yrina Mexuay |
BEKTOpPAMHM B IIPOCTPAHCTBE

94 [Ipocreiimmesagaun ¢ BEKTOpaMu 1

95  Ilpocreiimmesanauu ¢ BEKTOpaMu 1

96  Ilpocreiimuesanaun ¢ BEKTOpaMU 1

97 [Ipocreitmmesanaun ¢ BEKTOpaMH 1

08 O06o0uenue n ) !
CUCTeMaTH3alHsI3HaHUI

99 O60061eHue 1 ) !
CUCTeMaTU3alHsI3HAHUI

10

0 HroroBasikoHTponbHaspadboTa 1

10

| HroroBaskoHTpobHAsIpaboTa 1

10 OO6obueHue u !

2 CUCTeMaTU3alHsI3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

10




11 KJIACC

Ne KosnunuyecrBouacos
JMaranzyuy  DJjieKTpoHHbIenn(ppoBbIieodpa3oBaT
n  Temaypoka Bce Kourpouabnbie  IIpakruueckue
eHHUA eJIbHbIepPecypChl

/ ro padoThI padoThI
1|

[loBTOpEHME TEMBI

"KoopaunaTel BEeKTOpa Ha 1

IJIOCKOCTH M B ITPOCTpaHCTBE"

[ToBTOpenue temsl "CkaispHoe 1

MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Boruncnenue yria Mexmay 1

BEKTOpaMH B IpOCTpaHCTBE"

IToBTOpEHUE TeMBI "YpaBHEHME

MIPSIMOM, IPOXOIAIIEH Yepe3 IBE 1

TOYKH"

VYpaBHEHHE IIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

YpaBHEHHUE IOCKOCTH,

HOpMaJlb, ypaBHEHUE IIIOCKOCTH 1

B OTpe3Kax

BekropHoenpoussenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JMHENHOEPOrpaMMUPOBAHNE

JInHelHbIEeHEPABEHCTBA, 1




10

JUHEIHOETIPOrpaMMUPOBAaHUE

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y NpsMbIMH B
MHOT'OTPaHHUKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTPaHHUKAX

12

13

14

dopmyJiia pacCTOIHUSA OT TOUKHU
710 IJIOCKOCTH B KOOP/AMHATaX
Haxoxnaenue paccrosiHuii ot
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxnenue pacctostHuii OT
TOYKH JI0 TIOCKOCTHU B
MPaBUILHON TUPAMUJIE

15

16

17

KonTponbHaspabora
"AHanutuyeckasreoMeTpus’"
CeuyeHMSIMHOTOTPAHHUKOB:
CTaHJApTHBIEMHOT OIpaHHUKH

CC‘ICHI/UIMHOFOFpaHHI/IKOBI
METOACIICAOB

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

19

[TapamensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CCUCHUA




20

21

[TapannenpHble NpsiMbIE U
IUIOCKOCTH: PACUYET OTHOLLEHUI

[TapannensHble MpsiMbIe U

IINIOCKOCTH: YTIJIBI MCXKIY
CKpCHIUMBAOIHUMHUCS ITPAMBIMHA

22

[lepnenquKysipHBIE IPSMBIE U
IJIOCKOCTH: CTAaHAAPTHBIE Mapbl
HEPIEHIUKYJIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUN
MHOTOTPaHHUKOB

23

[lepnenquKysipHbIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

24

25

26

27

[lepnenquKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIINH B
MHOT'OTPaHHUKAX

[ToBTOpEeHMe: mIomaaH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOIIA/IeH, COOOpakeHUs
og00us

[ToBTOpEeHMeE: mIomaaH
MHOTOYTOJEHUKOB, (DOPMYIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
og00us

[ToBTOpenue: miomaan
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTS TIIOIIAICH, COOOpaXKeHHs
mog00us




28

29

30

31

IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEeHUs TOA0OHS

IImomanu ceuenunii
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPaKCHHSI TOT00MS

KonTponbnas pabota
"[loBTOpEeHUE: MHOTOI'PAHHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

O05BéM Tenta. O0beM

IpsAMOYT'OJIbHOT'O
mapajiCaCIrumIicaa

32

3amaun 06 yaABOeHUH Kyda, O
KBaJparype Kyda; 0 TPUCEKIIUU
yria

33

CrepeomeTpHuyuecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

34

35

[Tpuknaansle 3a1a4u,
CBA3aHHBIC C BBIYHUCICHUEM
00BEMa MPAMOYTOJILHOTO
napaJulesenumesaa

OOBEMIPAMOUTIPU3MBI

36

CrepeomeTpHuuecKue 3a1a4H,
CBsI3AHHBIC C BBIYUCIICHUEM




37

00BEMOB MPSMOI TTPU3MBI
[Ipuknaguele 3a1auu,
CBSI3aHHBIE C 00BEMOM MPSAMOU
MPU3MBbI

38

Brruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
WHTEerpaa.
O06BbEMHAKIIOHHONUTTPU3MBI

39

40

41

42

Beruncnenmne o0bEMOB TeII ¢
TIOMOIIBIO OIIPENEIIEHHOTO
uHTerpana. OobpEMIpamMu bl

dopmyna 00bEMa MUPaMUIBL.
OTtHomeHne 00beMOB TUPAMU]]
C O0IIUM yTJIOM

dopmyna 00bEMa MUPaAMUIBL.
OTtHoteHne 00beMOB TUPAMUJ]
C 00LINM yTJIOM
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HaKJIOHHOHM MPU3MBbI

43

CrepeomeTpHuuecKue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
TTAPAMH/TBI

44

45

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBbI

[Ipuknagnelie 3aga4u 1Mo TeMe
"O0BEMBI TeNn'", CBSI3aHHBIC C




46

00BEMOM TTHPaAMUIBI

[Tpumenenne 00BHEMOB.
Beruncnenue pacctosiHus 10
IUIOCKOCTH

47

48

49

50

KonrponsHaspabora
"O6BbEMMHOTOrpaHHHKA"

Ly IpruvecKkas moOBEpXHOCTb,
o0pa3yroIIne UIHHIPHIECKON
IIOBEPXHOCTH

Hunuuap. Ipsamoii kpyroBou
mHAp. [Inomans
MOBEPXHOCTHU LIMIIUH]IPA
Konnueckas noBEpXHOCTB,
o0pa3yromnye KOHUYECKOn
nosepxHocTu. Konyc

51

CeueHue KOHYyca TJIOCKOCTHIO,
MapajieIbHOMN MIIOCKOCTH
OCHOBAaHUA

52

53

54

Yceu€HHBIN KOHYC.
N300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

ITnowane OOKOBOMI
MOBEPXHOCTHU U TOJTHON
MMOBEPXHOCTH KOHYCa

ITnowane OOKOBOMI
MOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa

55

CrepeomeTpruueckue 3aa4u Ha




56

57

JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IMOCTPOEHUEM CEUECHU I
nujiInHApa, KOHyCa
CrepeomeTpuueckme 3a1auu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
IIOCTPOEHUEM CEUEHUN
MUINHApPA, KOHYca
[Ipuknannele 3anauu,
CBSA3aHHBIE C LIMJIMHIPOM

58

59

60

[IpuknagHeie 3a1a4u,
CBSI3aHHBIC C LIMJIMHIPOM
Cdepa u map

[epeceuenue cheps! u mapa ¢
mockocThio. Kacanue mapa u

cdepsl mIocKocThi0. Bua u
n3o00pakeHuenapa

61

[Mepecedenue chepsl U mapa ¢
I0CKOCThI0. Kacanue mapa u
cdepsl mIockocThio. Bua u
n3o0pakeHuemapa

62

63

64

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTeit

Cummerpusicepsl U mapa

CrepeomeTpuiecKHe 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM UX CEUCHUI
IIJIOCKOCTBIO




65

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBsi3aHHBIE cO c(hepoit u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

67

68

[Ipukiagneie 3a1a4w,
CBSI3aHHBIE CO Cepoil U mapom

[ToBTOpEHUE: OKPY)KHOCTH HA
IJIOCKOCTH, BEIYMCIIEHUS B
OKPY>KHOCTH, CTAaHJIapPTHBIC
noxoous

Pazauunsie KOM6I/IH3.III/II/I TCII
BpalllCHUS 1 MHOI'OI'PaHHUKOB

69

70

71

3anaun no teme "Tena u
MOBEPXHOCTHU BpaleHus"

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

73

74

O6bem mumHapa. Teopema 00
00BEME MPSAMOTo HUJINHAPA
Brrunciienne 00bEMOB TE C
MIOMOIIIBIO ONPEIEIEHHOTO
unTerpana. O6bEMKOHyCa
ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpHuyuecKue 3a1a4H,
CBSI3AHHBIC C BBIYUCIICHUEM




76

00BEMOB IMIIMH]IPA, KOHYCa

[Ipukiiagueie 3aga4u 10 TEME
"O0OBEMBI U ILUIOLIAINA
MoBEpXHOCTEH Ten"

77

78

79

O06BEM mapa 1 I1apoBOro
cektopa. Teopema 06 0OBEME
mapa. [lnomans cdepsr.
CrepeoMeTpHyeCcKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIICHUECM
00BEMOB I11apa, IapoBoro
CerMeHTa U IIapOBOT0 CEKTOpa

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM IT1apa U IJIOMIAIBI0
chepsl.

COOTHOLIEHUSIMEX TYTUIOLIASIM
HIIOBEPXHOCTEU U
00BEMaMUNIOIO0OHBIXTE

[Tono6HbIe TENa B
npocTtpaHcTBe. i3MeHeHue
00bEMa IpHU MOA00HH.
CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIC C BEIYHCIICHUEM
00BHEMOB TeJI U IUIOMAAEH
ITOBEPXHOCTEN

80

81

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTibIX Ten"

I[BI/I)KGHI/IH IMPpOCTPAHCTBA.




82

83

Otobpaxenus. JIBuxeHus 1
paBeHcTBO uryp.
OOurecBoiicTBaIBMKEHU I

Bunnl nBuxeHui:
NapajuiebHbIN MTEPEHOC,
LIEHTpaJIbHAasi CAMMETPUS,
3epKajbHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOM

[IpeobpazoBanms moao0wms.
[Ipsmas u chepa Ditnepa

84

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC IBVIKCHUS

85

86

87

88

Kontponbnas padota "BekTopbl
B IIpocTpaHcTee”

Ob6o06maromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

O6o06maromiee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10—-11 kimaccos,
cucTeMaTu3als 3HaHuH:
"Bekrtops! B mpocTpaHcTBe"

O6o6m1aromiee nosropenue 11
MOHSATUN U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HAaHUH:




89

90

91

92

93

"BekTopsb! B npocTpaHcTse"

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTeMAaTH3alusl 3HAaHHIA:
"O06beM MHOTOTrpaHHUKA"

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusl 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

O6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alHsI 3HAHHIA:
"[1nomaam moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

O6o06m1aromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 knaccos,
crcTeMaTHU3alus 3HaHHUMA:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

I/ITOFOBaHKOHTpOHBHaHp aborta

94

95

96

HroroBasikoHTponbHaspaboTa

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIus 3HAHUI

Hcropus pasButus




97

98

99

CTEPEOMETPUHU KaK HAyKHU U €€
pOJib B Pa3BUTHH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopus pazButus
CTEPEOMETPUU KAaK HAYKHU U €€
pOJib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH




Hcropus pasButus
10 CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX 1

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

KoanposepsieMmorope3yJjbTaTa

7.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
0011ero ooOpazoBaHus

I'eomerpus

OHepI/IpOBaTB IIOHATHUAMU: TOUYKaA, IIpAMasdd, IMIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEICTBUS M3 HUX
IIpY PELICHUH FEOMETPUYECKHX 3a1a4

7.3

7.4

OnepupoBarb HNOHATUSAMU: [apajuIeIbHOCTh 51
NEPIEHIUKYISIPHOCTD IIPSAMBIX U IITIOCKOCTEN

KJ'IaCCI/Iq)I/H_[I/IpOBaTB B3aMMHOC PAaCIIOJIOKCHUE IIPAMBIX H
IUIOCKOCTEN B IIpOCTPAHCTBEC

7.5

OnepupoBaTh MNOHATUSAMM: JIBYTPaHHBIA yroJ, TIpaHH
JIBYTPaHHOTO yTia, pedpo IBYrpaHHOTO YIJia, JTMHEHHBIN
yrojl ABYTPaHHOIO yrja, I'pagycHas Mepa JBYI'PAaHHOIO
yria

7.6

OnepupoBaTh MOHSATUSIMH: MHOTOTPAaHHHK, BBIMYKIBIA U
HEBBIITYKJIBII MHOTOTPAHHHK, 3JIEMEHTHl MHOTOTPaHHHKA,
MPaBUJIbHBI MHOTOI'PaHHUK

7.7

7.8

7.9

PaCHO3HaBaTL OCHOBHBIC BUIbI MHOFOI‘paHHI/IKOB
(mupamuga, Mpu3Ma, MOPSIMOYTOJBHBIM Mapaliiesenunesn,
Ky0)

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS
JJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJ'IBIG nu HCBLIHYKJ'IBIG
MHOFOI‘paHHI/IKI/I, HpaBI/IJ'H)HI)Ie MHOFOI‘paHHI/IKI/I, HpSIMI)Ie H
HAKJIOHHBIC HpI/ISMBI, napannenennneglm)

OHepI/IpOBaTB MOHATHUAMUA: CCKyIlasd INIOCKOCTb, CCUCHUC
MHOT'OIrpaHHUKOB

7.10

OOBSCHATD MPUHLIMIIBI IIOCTPOECHUS CEYECHMI
MHOT'OTPaHHUKOB, UCIIOJIb3Ys] METOJI CIIEA0B

7.11

7.12

Ctpouth ceyeHHs] MHOTOTPAaHHMKOB METOJOM CIE/IOB,
BBITIOJIHATH (BBIHOCHBIE) IMJIOCKHE YEPTEXH M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

PemraTte 3amaun Ha HaXOXKACHHE reOMCTPHUICCKUX BCINYHH
10 06pa3uaM WU aJroputMam, IMIIPUMCHASA H3BCCTHLIC
AHAIIUTUYCCKUEC METOAbI IIpU PEIICHHU CTaHAAPTHBIX
MaTeMaTHUYCCKUX 3aJa4 Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ




MEXIY ABYMsI TOYKAMH, OT TOYKH 1O NPSMOM, OT TOYKUIO
IIJIOCKOCTH, MEXKY CKPEIIMBAIOLIUMHUCS NPAMBIMU

7.13

Pemate 3a1aun Ha Hax0XKJAEHUE TEOMETPUUYECKUX BEJTUUUH
o oOpa3laM WM aNropuTMaM, IPUMEHSISI W3BECTHBIC
AHAJIMTUYECKUE METOJAbl NPU PELUICHUHM CTaHIAapTHBIX
MAaTeMaTUYECKUX 3a7a4 Ha BBIYMCICHUE YIJIOB MEXIAY
CKPEUIMBAIOIIMMUCS  MPSMBIMH, MEXIy HpsAMOH U
IIOCKOCTBI0, MEXKY IIJIOCKOCTSMHU, ABYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOHMIAAM  TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, NUPAMHUJA) C MPUMEHEHHEM
(dbopMys, BBIYHCIATH COOTHOWICHHS MEXAY IUIOMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOIPAHHUKOB

7.15

7.16

7.17

7.18

OnepupoBaTh TNOHATHUSAMHU: CHUMMETPUS B IPOCTPAHCTBE,
LEHTP, OCb M IUIOCKOCTb CHUMMETPHUM, LEHTP, OCb H
IUIOCKOCTh CHMMETPUHU (UTYPBI

W3Bnekarb, mnpeoOpa3oBhIBaTh W HHTEPIPETUPOBATH
nH(OPMALIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, npeJCTaBICHHYIO Ha YepPTEKaxX U PUCYHKaAX

[IpumensT reomerpuueckue (GakThl IS peIICHUsS
CTEPEOMETPUUECKUX 3ajay, MPEoiararoliuX HECKOIbKO
1IaroB pEIIEHUs, €CIU YCIOBUS IPHUMEHEHUs 3aJaHbl B
sIBHOU (hopMme

[IpumensaTh DpOCTEHIINE NPOTrPaMMHBIE CPEACTBA H
JNIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEUICHUU
CTEpPEOMETPUYECKUX 3a]1a4

7.19

[IpuBOIUTE TIPUMEPBI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJE U JKWU3HH, PACIIO3HABATH IMPOSIBICHUE 3aKOHOB
T€OMETPUHU B HCKYCCTBE

7.20

[IpuMeHaTh  TIOMy4eHHBIE  3HAHUS  HA  MPAKTHKE:
aHAIM3UPOBATh  peajbHbIE CUTyalldd ©  TPUMEHSATH
W3y4eHHBIE TIOHSATHS B TIPOIECCe TIOWCKAa PeIIeHUs
MaTeMaTUYECKU chopmMyIupoBaHHOM poOJIEMBI,
MOJIEJINPOBATh PEANbHBIE CUTYyalluu Ha A3bIKE T€OMETPHH,
HCCIEeA0BaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
TeOMETPUUYECKUX TOHSATHH M TeopeM, ammapara anreopsl,
peuaTh NPakTUYECKHUE 33/1a4i, CBSI3aHHBIE C HAX0KICHUEM
T€OMETPUUYECKUX BEITUINH

11 KIIACC

KoamnposepsiemoropesyJsabrara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI 0CBOEHUS




6.1

6.2

OCHOBHOM 00pa30BaTeJIbHON NIPOrpaMMBbI CPEIHEro
001ero ooOpazoBaHus

I'eomerpus

OnepupoBaTh NOHATUAMM: UINHAPUUECKAs! IOBEPXHOCTb,
o0pasyromye LWIMHIPUYECKON IOBEPXHOCTH, LMJIUHID,
KOHHYECKas TOBEPXHOCTh, 00Opa3yrole KOHUYECKOi
MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
Pacrnio3HaBath Tena BpaiieHus (LIUIMHIP, KOHYC, chepa U
ap)

6.3

6.4

6.5

OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
KnaccuduuupoBars B3aMMHOE pacnojoxeHHe chepsl U
TUIOCKOCTH

OHepI/IpOBaTB IIOHATUAMMU: HlapOBOﬁ CCTMCHT, OCHOBAHHC
CCIrMCHTA, BBICOTA CCIMCHTA, maPOBOﬁ CHOﬁ, OCHOBAaHHC
rapoBOro CJjios, BbICOTa mMapoBOro CJjosd, mapOBoﬁ CCKTOP

6.6

Boruucisate 00bEMBI M TUIOHIAAM TOBEPXHOCTEH  Tel
BpAIICHHUS, TCOMETPUICCKUX TEJ C TPUMEHEHUEM (hOPMYIIT

6.7

6.8

OnepupoBaTh HNOHATUSAMHM: MHOTOIPAaHHHK, BIIMCAHHBIM B
cepy u ommcaHHBIN OKoyo cepsl, cdepa, BIUCaHHAS B
MHOT'OI'paHHUK WJIK TCJIO BPAILICHHA

Boruucnars COOTHOUIEHUS MEXIY TIOUIAISIMH
MOBEPXHOCTEN U 00BEMAMHU MOAOOHBIX TET

6.9

N300paxats u3ydyaemble GUIYypsl OT pPYKH U C
MIPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (GUTYp: BHUJA CBEpPXY, COOKY, CHH3Y;
CTPOMUTH CEYEHUS TEJ BPALLECHUS

W3BnekaTb, MHTEPIPETUPOBaTH U  MPEOOpPa3OBBIBATH
UHGOpPMAIIMI0O O TPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢burypax, nIpeJCTaBICHHYIO Ha YepTexax U pUCYHKax
[IpumensTh reomeTpuueckue (GakThl IS peIICHUsS
CTEPEOMETPUYECKUX 3aJau, MPeanojararoux HECKOJIbKO
IIaroB pEIICHUs, €CIIM YCIOBHsS NPUMEHEHHUs 3aJlaHbl B
ABHOH popme

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIHOJ'IHHTB HeﬁCTBHﬂ CJIIOXKCHUA BeKTOpOB, BBIYHUTAHUA
BeKTOpOB 158 YMHO)KGHI/ISI BeKTopa Ha 4Yucio, O6’I)$ICH$ITI),
KaKHUMH CBOMCTBAMH OHH 00J1a1ar0T

6.15

[IpuMeHATH NpaBWIIO MNapajulelIenuIe]a IMpPHU CIOKEHUU
BEKTOPOB

6.16

OnepupoBarh MOHATHAMH: JI€KapTOBBI KOOPAWHATHI B




MIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOPa, PAaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YTrOJ MEXIY BEKTOPaMHU,
CKaJIIpHOE IPOU3BEJICHHE BEKTOPOB, KOJUIMHEApHbIE MU
KOMIUIaHapHbIE BEKTOPBI

6.17

Haxomute cyMMy BEKTOPOB M IIPOM3BEIECHUE BEKTOpa Ha
YHCIIO, YTOJ MEXAY BEKTOPaMH, CKaJIAPHOE IIPOU3BEACHHE,
pacKilagplBaTh  BEKTOp IO JABYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

6.19

6.20

3aznaBarh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CUCTEME
KOOpJAUHAT

Pemarsn HpOCTCfII.HH@ TCOMCTPHUUCCKUC 3aJa4du Ha
IIPUMCHCHNEC BCKTOPHO-KOOPANHATHOIO MCTOJda

Pemarr, 3agaum Ha J0Ka3aTelIbCTBO MaTEMaTHUYECKUX
OTHOIIICHUH U HaXO0XXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH IIO
06pa3uaM WA aJIrOpUTMaM, IMPUMCHAA U3BCCTHBIC MCTO/IbI
IIpHu pCHICHUH CTAHAAPTHBIX MATCMATUYCCKHUX 3a/la4

6.21

[IpuMeHATH mHpocTEWIIME NPOrpaMMHBIE CPEACTBA H
IJEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEUICHUU
CTEPEOMETPUYECKHUX 3a]1a4

6.22

[IpuBOIUTE IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU
B NPUPOJIEC WU JKNU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB
T€OMETPUH B HCKYCCTBE

6.23

[IpuMeHATh  NONY4YEHHBIE  3HAHUS  HA  INIPAKTUKE:
aHAJIM3UPOBATh peajibHbIE CUTyallUM MW  IPUMEHATH
W3Y4YEHHbIE TIOHATHS B TPOIECCE TIOMCKAa pelIeHUs
MaTE€MaTHYECKU c(hopMyJIMPOBAHHON po0JIeMBl,
MOJIETUPOBATh peallbHbIE CUTYallUHU Ha S3bIKE T€OMETPUH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
TeOMETPHUECKUX TMOHATHHA M TeopeM, ammapara ajireOpsl,
pelarh NpakTUYECKUE 3aJa4l, CBSI3aHHBIE C HAXOKJIEHUEM
TFE€OMETPUUECKUX BEIUUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
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7.1

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS
['eomeTpus

OcCHOBHbBIE TOHSATHS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MHPOCTPAHCTBO.
[TonsiTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHU U
CIIEJCTBUS U3 HUX

7.2

7.3

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, [TapalIeIbHbIE
n CKpCHIMBAOMIHUECA  ITPAMBIC. HapaJIJIGJILHOCTI) MNpAMBIX U MJIIOCKOCTEeHl B
IIPOCTPAHCTBE: MapaJUICIbHbIE IIPSAMBIE B IIPOCTPAHCTBE, IAPAJUICIIBHOCTh TPEX
NpSMBIX, MApaUIEIbHOCTh MOPSIMOM U IJIOCKOCTH.  YTJIBICCOHAIIPABICHHBIMU
CTOpPOHAaMH, Yrojl MEXIy HpsMbIMU B IpocTpaHcTBe. [lapamnenbHOCTh IIIOCKOCTEN:
napajuiejbHble IUIOCKOCTH, CBOMCTBa NapajUieibHbIX IUIockocTeil. [Ipocrteitmue
POCTPAHCTBEHHbIE (UTYpPHl Ha IIJIOCKOCTH: TEeTpadap, KyO, mapajuienenunesn,
MOCTPOEHUE CEUYECHUI

[lepieHAUKYIAPHOCTh MPSAMOM U IJIOCKOCTH: TMEPHEHANKYISPHbIE TpPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE NapajuieJbHble U MEPIEHIUKYISIPHbIC K MIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTH NMPAMON M MIJIOCKOCTH, TEOpPEMa O MPSMOM MEepHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY HPSIMOM U IIIOCKOCTBIO, ABYTPAHHBII
YTOJ1, TMHENHBIN Yroa ABYIPaHHOrO yria. [IepreHIuKynsp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIHs (PUTYpHI HA
IJIOCKOCTh. [lepreHIMKyIIpHOCTh INIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIIsipax

7.4

7.5

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIPDAHHMKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMas UM HAKJIOHHAas NpU3MbI, OOKOBas u
M0JIHAsl IOBEPXHOCTH MpH3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajesnenumnes] u
ero cporcrtBa. [Iupammpa: n-yronpHas nupamuga, TpaHd M OCHOBAHME IMHPAMMJIBI,
OOKOBasi M TOJHAsl MOBEPXHOCTb MHUPAMUJbI, NMpaBWIbHAA U yceu€HHas MUPaMUAA.
OnemeHTbl Npu3Mbl W nupamuiabl. [IpaBuwiIbHBIE MHOTOTPAHHUKH:  IIOHSITHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAasg IMpU3Ma M MpaBWiIbHAas NHpPaMHUAA,
NpaBUJIbHAS TPEYTroJibHAs MUpaMHJIAa U MPAaBMIIbHBINA TeTpadp, kyo. IlpeacraBienue o
NPaBWIbHBIX MHOTOIpaHHUKAxX: OKTajap, MAOAeKa’ap U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

SJIGMGHTBICI/IMMCTPI/II/I B nupaMmujaax, Iapajiiejacnuieaax,
MMPaBUJIbBHBIXMHOT'OI'PAHHUKAX

7.6

Bbluncnenne »1€MEHTOB MHOIOTPaHHUKOB: pEOpa, nuaroHanu, yriael. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSMON IMPU3MBI, TUIOIIAAb OCHOBAHHIA,
TeopeMa 0 GOKOBOI MOBEPXHOCTH MPAMOIL pu3Mbl. [1omians 60K0BOH OBEPXHOCTH U




IIOBEPXHOCTU IPABWIBHOW NMUpaMUIbI, TEOPEMA O IUIOLIAAU YCEUYEHHOM IHMPAMHUJIBIL.
[TonsTneo600vEMe. OOBEMIUPAMHUIBI, TTPH3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUST MEXKIY IUIOMIAIIMUA TIOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEI

11 KIIACC

Koxa
6

HpOBepﬂeMbIﬁi)JIeMeHTconep)KaHHﬂ

['eometpus

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yrolIMe IMIMHIPUYECKON MOBEPXHOCTH, OCb
UWIMHIPUYECKON noBepxHOcTU. LlunuHap: ocHoBaHMST U OOKOBas IOBEPXHOCTD,
00pa3yromias u OCkh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konunyeckas moBepXxHOCTb, 00pa3yrole KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BeplIIMHA, OoOpasyromas U OcCh,
wiomaab OOKOBOH W IIOJIHOM MOBEPXHOCTU. Y CEYEHHBIMKOHYC: OOpa3ymooliue u
BbICOTA, OCHOBaHU U 6OKOBa$IHOBerHOCTI)

6.3

6.4

Cdepa u map: ueHtp, paauyc, JMaMmerp, MIoUaas MoBepxHocTu chepsl. BianmHoe
pacnosioxeHne cdepsl M IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MJI0CKOCTU. Pa3BEpTKalMaMHIpa U KOHYyca

6.5

6.6

6.7

KoMOuHamu Ten BpaiieHus ¥ MHOTOIpaHHUKOB. MHOTOrpaHHUK, ONIMCAHHBIA OKOJIO
cdepsl, cepa, BiMcaHHAsE B MHOTOTPAaHHUK, WM TEJIO BPAIICHHS

[Tonstne 06 o0BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapaijiesienuneaa u cieacTBus u3 He€. OObEMUMIMH]IPA, KOHYCA.
O6béMirapa u miomaaschepsl

ITonoGHBIe Tena B mpocTpaHcTBe. COOTHOMIEHHSI MEXTy IUIOMIASIMH TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

6.8

Ceuenust nunuHapa (mapajuielbHO U NEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILINHY), CeUeHHUs 11apa

6.9

6.10

Bexktop Ha muiockocTM M B mpocTpaHcTBe. CIIO)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. PasznmokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuino nmapamnenenunena. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEUCTBUM C BEKTOpaMH

[IpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATax. Yroia Mexay Bekropamu. CkaispHoe
MIPOU3BE/ICHNE BEKTOPOB. BbIUMCIEHHE YITIOB MEXAY NPSIMBIMH W IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIMMETOANIPUPEIEHUUTE€OMETPUIECKNX3a,]1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpebtoBanust

IIpoBepsiemble TPeOGOBaHNS K PEAMETHBIM
pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPorpaMMbl cpeaHero o0uero 00pa3oBaHus

Bnagenue wmeromamMu  J10Ka3aTeNbCTB,  aNrOpPUTMaMU
pelieHus 3a1a4; yMeHue GopMyJIupoBaTh U ONEPUPOBATH
MOHATUSIMH: OTIpEIeNIeHUE, aKCHOMa, TeOpeMa, CIEACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeIbCTBO, PaBHOCUJIbHBIC
(bOopMyIUPOBKH; TPUMEHATh UX; YMEHUE (HOPMYITHPOBATH
00paTHOE U MIPOTUBOIOJIOKHOE YTBEPKIACHUE, IPUBOAUTD
OpUMepbl W KOHTPIOPUMEpPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKIUU; MPOBOJIUTH JI0Ka3aTEIbHbIC
paccykJeHus TpuU  pEelIeHHH  337ad, OICHHUBATh
JIOTUYECKYI0  TNPaBUIBHOCTh  PAaCCYXJIEHUW; yMEHHE
OIEpUPOBATh TOHATUSAMU: MHOXECTBO, IOJMHOMKECTBO,
ornepanuy HaJ MHOXECTBAMM; YMEHHE HCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar sl ONMCAHUSA
peasIbHBIX MPOLIECCOB U SBJIEHUH U MIPU PEUICHUH 33/1a4, B
TOM 4YHCJIE€ U3 JAPYrHMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONepUpOBaTh MOHATUSIMU: Tpad, CBSA3HBIM rpad, Iepeso,
LUK, rpad Ha MIOCKOCTH; YMEHHE 3a]1aBaTh U OMUCHIBATh
rpadpl pa3IMYHBIMU CIIOCOOAMH; HCIOJIB30BAaTh T'PadbI

IIpu pCHICHUH 3aJ1a4

YMeHue onepupoBaTh MOHATHAMHU: HATYpaIbHOE YHCIIO,
[[eJI0€ YHUCJIO, CTENeHb C IeNbIM IOKa3aTeleM, KOpPEHb
HATypaJIbHOH CTEMEHW, CTeNeHb C  palMOHATBHBIM
MOKa3aTeeM, CTENeHb C JeUCTBUTEIBHBIM MOKA3aTEIeM,
norapuM  YHCIa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJIBHOTO  YHCNA,  OCTaTOK 1O  MOJIYIIIO,
palMoOHAIbHOE  YHCJIO,  MPPAlMOHATIBHOE  YHCIIO,
MHOJKECTBA  HATYPalbHBIX, LEJIBIX, PAIMOHAIBHBIX,

I[GﬁCTBHTGJ'IBHBIX YHUCCII; YMCHHEC HUCIIOJIB30BATh IMIPHU3HAKH




IEeIMMOCTH,  HAaMMEHBIIMM  OOIMH  JEeNIuTelb U
HauMeHbIlee oO0Iee KpaTHOe, alropuT™M EBkimnma mpu
pelieHny  3aja4;  3HAKOMCTBO  C  Pa3IMYHBIMU
MO3UIIMOHHBIMU ~ CUCTEMaMHM  CUHCIICHHS;  YMEHHUE
BBITMIOJHATh BBIYMCICHUE 3HAUYEHUH M TpeoOpazoBaHUs
BBIPOXCHUH  CO  CTEMEHSAMH W Jorapudmamu,
npeoOpa3oBaHus  JPOOHO-PALIMOHANBHBIX  BBIPAKEHUH;
YMEHHUE OIEepUPOBATh MOHATHSIMU: TOCIEI0BATEIHHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBarOIasi reoMeTpuYecKas
MPOTrpeccusi; yMEHHE 3a/laBaTh IIOCJIEOBATEILHOCTH, B
TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX (hOPMYIT; yMEHHE
OMEepUpOBaTh  MOHATHSAMH:  KOMIUIEKCHOE  YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YMCiIa, MOAYJIb M apTyMEHT
KOMIUIEKCHOTO 4ucna, (opMa 3amucH KOMILIEKCHBIX
gucen  (reoMeTpuyecKkas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apHUPMETHUUECKUE
JNEUCTBUSIT C KOMIUICKCHBIMH  YHUCJIaMH; TPUBOJHTH
NpUMEPBl  HCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEIL;
ONepUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpeNeNuTeNb  MATPUIlbl, T[EOMETPUYECKHI  CMBICI

OTIPEIeTTUTEINS

YMenue onepupoBaTh MOHSATHSMH:  PalMOHAJIBHBIC,
MppalrOHaJbHbIE, [0Ka3aTelIbHBIE, CTEIICHHBIE,
norapu(MHUUECKUe, TPUTOHOMETPUYECKHUE YpPAaBHEHHUS W
HEpPAaBEHCTBA, HX CHUCTEMBI; YMEHHME OINEPUPOBATH
MTOHSTUSIMH: TOXIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHUN W HEPABEHCTB, PABHOCUJIIBHOCTH YpPaBHEHUI,
HEPAaBEHCTB M CHUCTEM; YMEHHE pEWAaTh YpPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBl C TIOMOIIBIO  PA3JIUYHBIX
MPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSTh YpPAaBHEHHS, HEPABEHCTBA, HX
CHCTEMBI IS PELICHUSI MAaTEMAaTUUECKUX 3a7a4 U 3a/1a4 U3

pPa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH

YMeHue omnepupoBaTh MOHATUAMU: (YHKIUS, YETHOCTH




(GyHKUMY, NEpUOJUYHOCTh (YHKLIUH, OrPaHUYEHHOCTh
(yHKINU, MOHOTOHHOCTB ()YHKILIMH, SKCTPEMYM (DYHKITHH,
HauOoJplllee W HAaUMEHbIlEE 3HAYeHUs (QYHKUUU Ha
NPOMEXYTKE, HempepbiBHAsA  (YHKIHS, aACHMIITOTHI
rpapuka (QyHKUMHM, TepBas W BTOpas MPOU3BOJHAs
(GyHKINU, TEOMETPUYECKHMH ¥  (U3MYECKUH  CMBICI
IIPOM3BOJIHOM, IIEpBOOOpa3Has, ONpeaeEHHbI UHTErpal;
yYMEHHUE HaXOJIUTh ACUMITOTHI Tpaduka GyHKIUU; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE  CYMMBI,  IIPOU3BEICHMS,
YaCTHOTO ¥ KOMITO3UIMH (DYHKIHH, HAXOIUTHh YpaBHEHHE
KacaTeJbHOM K Tpaduky (yHKIUM, yMEHHE HaXOIUTb
NPOM3BOJHBIC  JJEMEHTApHBIX  (DYHKIMIA;  yMeHHE
UCMOJNb30BaTh  NPOM3BOJHYIO Ui HCCIEJI0BaHMS
(GyHKIMH, HaxoOuTb HauWOOJBIIME U  HAUMEHbIINE
3Ha4YeHus1 (PyHKIMH; CTPOUTh IpaMKd MHOI'OWIEHOB C
UCTIOJIB30BAaHUEM amlapara MaTeMaTHYeCKOro aHalH3a;
OPUMEHSTh NPOU3BOJHYIO JUISl HAXOXKACHUS HAWIYUIIEro
pemieHuss B TPUKJIAIHBIX, B TOM YHCIE COIHAJIHHO-
HSKOHOMHMUYECKHMX M (u3MUecKHX 3aJadax; HaxOJUThb
Iomaad U O00BEMBI (QUTYP C TIOMOIIBIO HWHTErpana;
IPUBOANUTH PUMEPBI MATEMAaTHUYECKOT0 MOJIETTUPOBAHUS C

NOMOIUIbI0 AU PepeHInaNbHbIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QYHKIHH,
oOpaTtHast (yHKIMS, KOMITO3UIUS (QYHKIHHA, JIHWHEHHAs
GyHKIMSA, KBajgpaTuyHas  (QYHKIMs, paluoHaJIbHas
¢byHKLUs, cTeneHHas (YHKIUSA, TPUTOHOMETPUYECKHE
GbyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKLIUH,
nokaszatejbHas W Jorapugmuueckas (GyHKIHHM; yMEHHE
CTPOHUTH TpauKH W3YYEHHBIX (YHKIWA, BBITOIHAITH
npeoOpa3oBanusi rpadukoB (QyHKIMHA, HCIOIB30BATh
rpaduKy A1l U3yYSHHS MPOIECCOB M 3aBHCUMOCTEH, MpH
pelIeHUH 3a/1a4 U3 APYruX y4eOHBIX NMPeIMETOB U 3a/ad
U3 peabHON KHU3HH, BBIPAXaTh (OpMylIaMu 3aBUCUMOCTH
MEXy BETMUYMHAMM; HCIIOJIb30BaTh CBOMCTBA M Tpaduku
GYHKIMA 1715 perieHus] ypaBHEHUH, HEPABEHCTB M 3a]1a4 C

napameTpamu; U300paxarbh Ha KOOPAWHATHOHN IJIOCKOCTH




MHOKE€CTBA PpEIICHUH ypaBHEHW, HEPABEHCTB U HUX

CHUCTEM

YMeHue pemarb TeKCTOBBIE 33J1a4l Pa3HbIX THIOB (B TOM
qrclie Ha MPOIEHTHI, I0JIM U YacTH, Ha IBUXKEHUE, paboTy,
CTOMMOCTbH TOBapOB M YCIIYT, HAJOTH, 33Ja4ud U3 00JIACTH
yOpaBiIeHUS JIMYHBIMM M CEMEWHbIMH (UHAHCAMMU);
COCTaBJISITh BBIPAKEHUSI, YPaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI 110 YCJIOBHIO 33JlauM, HCCIEA0BATh MOJYyYEHHOE
pellieHre U OIICHMWBATH IMPaBAOINOJ00HOCTh PE3yJIbTAaTOB;
YMEHHE MOJEIIMPOBAaTh pealbHbIE CUTyalldd Ha S3BIKE
MaTE€MaTHUKH; COCTaBJSATH  BBIPAKCHUS, YpaBHEHUS,
HEpPaBEHCTBA M HMX CHUCTEMBbl [0 YCJIOBHIO 3aJayH,
UCCIJIEI0BaTh IOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOTYYCHHBIN

pe3yabTaT

Ymenue ONEpPUPOBATH MTOHSATHUSIMH: cpenHee
apudmernueckoe, Mearana, HauOoblllee U HaUMEHbIIIee
3HA4YE€HUs, pa3Max, AUCIEPCUs, CTAHIAPTHOE OTKJIOHEHUE
YHUCJIOBOTO Habopa; YMEHHE W3BJIEKATh,
WHTEPIPETHUPOBATh WHGOPMAIUIO, TPEICTABIECHHYIO B
Tabnuuax, Ha JAuarpaMMmax, rpadukax, OTpa)Karollyko
CBOICTBa peaJIbHBIX MPOILIECCOB U SIBJICHUI; MPEICTABISATh
uH(pOpMAIIMI0O C TIOMOMIBIO TabNWIl U JUarpam;
HCCIIEIOBATh CTAaTUCTHUYECKWE JaHHbIE, B TOM YHCIE C
MPUMEHEHHEeM TpadUyecKuX METOJOB U DIEKTPOHHBIX
CpelICcTB;  rpaduuecku  HCCIEAOBaTh  COBMECTHbBIE
HAOMOJIEHUsI C TIOMOINBI0 AWAarpaMM pAacCEUBAHHS U

JIMHEWHOMN perpeccuu

YMeHue omnepupoBaTh MOHATHIMH: CIyYalHBIM OMBIT H
clIy4aiiHOE€ COOBITHE, BEPOSATHOCTh CIYYallHOTO COOBITHS;
YMEHHE BBIYHCISATh BEPOSATHOCTH C HCIOJIH30BAHHEM
rpauuecKux METOA0B; IPUMEHITH POPMYJIbI CIOKEHUS U
YMHOXEHHUS BEPOATHOCTEH, bopmyny MOJTHOM
BEpOSTHOCTH, Gopmyiny bepHymnu, KoMOWHATOpHBIE
¢dakTel 1 (OPMYINBI; OIEHWBATh BEPOSTHOCTH pPEaTbHBIX

cOOBITHI{; YMEHHE ONEPUPOBATH MOHATUSMU: CllyyaiiHas




BEJINYHMHA, pacrnpeneneHie BEPOSTHOCTEH,
MaTeMaTU4YeCcKoe OXHUAaHUe, AUCIEPCHUs U CTaHAapTHOE
OTKJIOHCHHE CIy4aitHOM BCJIMYMHEI, byHKIUA
pacrpeneneHus u IUIOTHOCTU PaBHOMEPHOTO,
M0Ka3aTeJIbHOTO U HOPMAJIBHOTO PaCIpe/IeNICHUI; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPENCIICHUM IS
pelieHusl 3aJad; 3HAKOMCTBO C TIOHSTUSIMU: 3aKOH
OONBINUX YHUCEN, METOJbl BBEIOOPOYHBIX HCCIIECIOBAHUM;
YMEHHE TPUBOJUTH MPUMEPHI MPOSABJICHUS 3aKOHA
OONBIIMX YHCENT B TMPUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUAMH: COUYETAHUE,
MEPECTAHOBKA, YHCJIO COYETAHW, YHCIIO MEPECTaHOBOK;
O6unoM HpIOTOHA; yMeHHE NPUMEHSTh KOMOMHATOPHBIE
(bakThl ¥ pacCyX ACHUS IS PEIICHHUS 3a/1ad; OLIEHUBATh
BEPOATHOCTH peabHbIX COOBITHI; COCTaBIIAITh
BEPOSITHOCTHYIO MOJIENh i WHTEPIPETUPOBATH

HOJ'Iy‘I@HHLIfI pe3yiibTat
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YMeHHe onepupoBarTh IOHATUAMH: TOYKA, IIpsAMad,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYNHA YIJIA,
IJIOCKUN YTrOJI, ABYTPAHHBIA Yrojl, TPEXIPAHHBIA YIOJI,
CKpEILIMBAIOIINECS MpsIMBIE, NapaJIeIbHOCTh u
NEPHNEHAUKYIAPHOCT MPSAMBIX U IJIOCKOCTEH, Yroi
MEXIY NPSIMBIMHM, YTOJ MEXIy HPSMON M IJIOCKOCTBIO,
YroJd MEXIY IUIOCKOCTSAMM, PACCTOSAHME OT TOYKH [0
IJIOCKOCTH, PAaCCTOSTHUE MEXKAY NPSAMBIMH, pPaCcCTOSHUE
MEXIYy IUIOCKOCTSAMH; YMEHHE HCIOJIb30BaTh IIpH
pelleHny 3a7ad  U3ydyeHHble (aKTbl M TEOpPEMBI
IUIAHUMETPUH;, YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY’KaOIIIETO MHUpPA; CTPOUTh MaTEMaTUYECKHUE MOJIEIH C
IIOMOILBI0 T€OMETPUYECKUX MTOHATUN U BEIUYMH, peLIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue ornepupoBaTh MNOHATHUAMHM: IUIOWAAbL (QUIYPHI,
00BEM ¢burypsi, MHOTOTpaHHUK, NIPaBUJIbHBIN
MHOT'OI'pPaHHUK, CeueHue MHOTI'OI'paHHHKA, KYyO,
napajjieNienunen, npu3Ma, nupampaa, Qurypa wu

MOBEPXHOCTh BpallleHUs, HWIMHAP, KOHYC, map, cdepa,




wiomaas chepsl, IIOMAAb IOBEPXHOCTH MHUPAMHIBI,
IIPU3MBI, KOHyca, LUIIMH/PA, 00BEM KyOa,
HPSMOYTOJBHOTO TapajUIeNIeIHIIe/1a, MTUPAMUIbI, TPU3MBI,
IWINHApPA, KOHyca, IIapa, pas3BEPTKA MOBEPXHOCTH,
CeYeHHs KOHYyCa W LWIMHJAPA, NapajulelbHbIE OCH WU
OCHOBaHMIO, CEYEHHUE IIapa, IJIOCKOCTb, KacaroLIasics
chepsl, IMIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYDPHI U
IOBEPXHOCTH BpAIICHUS, UX CEUYEHHUsS, B TOM 4YHCIE C
MOMOIIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE HPUMEHSTH
CBOMCTBa TIEOMETPUYECKHX (UTyp, CaMOCTOSATEIHHO
dopMynHpoBaTh  ONpeneNeHus: U3ydaembix  (uryp,
BBIIBUTaTh THIIOTE3bl O CBOMCTBAX W  IpPU3HAKAX
reOMETPHUECKUX (UTYp, 000CHOBBIBATH I OIPOBEPTaTh
UX; YMEHHE TPOBOIUTH KiIacCcu(UKAIMIO QUTYp 10
pPa3NMYHBIM  TMPU3HAKaM, BBIOJIHATH  HEOOXOIMMBIC

JAOITIOJIHUTCIIbHBIC IIOCTPOCHHUA
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VYMeHue  onepupoBaTh  INOHATHUAMM:  JIBKEHHE B
MPOCTPAHCTBE, MapajyieNbHbI MEPEeHOC, CUMMETPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, MMOBOPOT, MpeoOdpa3oBaHue
nonodus, MmoAoOHbBIE (QUIYpbl; YMEHHME paclo3HaBaTh
paBHbIE U IO0J00HBIE (UTYpBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh F€OMETPUUECKUE
OTHOLIEHMs ~ NP pEIIEHWW  3a7ad;  HaXOOWTh
reOMETPUYECKUE BEIWYMHBI (AJMHA, Yroj, IJIOAdb,
00BbEM) TpU peleHHH 3aJad U3 JPYruX Y4eOHBIX
MPEeIMETOB M W3 PEaJbHOW >KU3HU; YMEHHE BBIYHCIATH
reOMETPUYECKUEe BEIMYMHBI (UIMHA, YroJ, IUJIOUIajlb,
00BEM, MIIOIIAAh MOBEPXHOCTH), MUCIONB3Yys H3YYEHHbIE
(bopMyIBI U METO/BI, B TOM YHCIIE: TUIOMIA/Ib TOBEPXHOCTH
MUpPaMU/IbL, TPU3MBI, KOHYCA, HWIMHIPA, IJI0MIAab Cepsl;
00béM  Kyba, TOpPSAMOYrOJBHOTO  Mapajliesenumnena,
MUpaMUIbl, MPU3MBL, LWIMHIpPA, KOHYCa, IIapa; yMEHHE

HAXOJUTh OTHOIICHNE 00BbEMOB MOIOOHBIX UTYP
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YMenue OIICpHUPOBATH IIOHATUAMU: npsAMOYTOJIbHaA

CUCTEMA KOOpAWHAT, BEKTOpP, KOOpAMHATBI TOYKH,




KOOPJIMHATBl BEKTOpPA, CyMMa BEKTOpPOB, IPOU3BEIAECHUE
BEKTOpa Ha 4YHCIIO, pa3joXKEHUE BEKTOpa IO Oas3ucy,
CKAJIIPHOE TPOMU3BEICHHUE, BEKTOPHOE IPOMU3BEICHUE,
YroJa  MEXIAy BEKTOpaMH; yMEHHE  HCIIOJIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METOJ JJsl pEeLICHUs
FeOMETPUYECKUX 3aJad M 3a1a4 JpYTuxX Yy4eOHBIX

npeaMETOB
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VYMeHue BbIOMpPATh MOIXOASIIMI METOX Ul peLeHMs
3a/1a4M; IOHUMAHUE 3HAYUMOCTH MAaTEMAaTUKHU B U3yYEHUU
HOPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U SBICHMIA;
YMEHHUE pPACIIO3HABaTh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKH
B UCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEpBI
MAaTE€MaTUYeCKUX OTKPBITHM POCCUMCKOM M MHUPOBOMU

MaTeMaTH4YeCKOM HAayKHu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
1 Yucna v BIYMCIEHUS
1.1 Harypanbnble u nensle uncna. Ilpu3Haku AeIMMOCTH LENbIX Yncel
12 Panyonanenple  uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIPOOM, IIPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOINUCCKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypalbHOM cTeneHu. JeHcTBUS ¢ apupMeTHIecKUMU
. KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenblM mnokazaresnieM. CTeneHb C PALMOHAIBHBIM IOKA3aTEJIEM.
. CaolicTBacTeneH!
L5 CuHyc, KOCHMHYC M TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
. apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uucia. JlecsiTHUHbIC U HATYPATbHBIC JIOrapH()MBI
HelictButenbHple  4ucia. Apu@MeTHYecKue oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yucnaMu.  [IpuOnmKEHHBICBBIYUCIICHNS, [PaBUWIAOKPYIJIEHUS, TpPUKUIKA U
OLIEHKape3y/IbTaTaBbIYMCICHUN
1.8 [TpeoOpa3oBaHuEBBIpAKEHUI
1.9 KommnnekcHbleuncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
22 WppannoHaibHbIeypaBHEHHUS
2.3 TpuronomeTprudecKueypaBHEHUS
24 [ToxazarenbHble U TOTapUPMUUECKHEYPABHEHUS
2.5 Llenmbie 1 TpOOHO-paAIIIOHATEHBIC HEPABEHCTBA
2.6 WppanmonanbHbleHEpaBEHCTBA
2.7 [ToxazarenbHbIe U JIoTapupMUUECKIEHEPAaBEHCTBA
2.8 TpuroHoMmeTpuiyeckrueHepaBeHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHLIbl
3 OyHKIUYT U TpadUKa




Oynkuus, cnocodbl 3amanust ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢ynkuuu. YétHbie 1 HeuéTHBIE PyHKUMU. [leproanueckuedyHKITIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkumu. Hymn ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBl (yHKiuu. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLINU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMA C HaTypalbHbIM M LEedbIM Ioka3zatesneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB (yaknumit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI3aMaHUAIIOCIENOBATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccuu. opmysa CI0KHBIX IPOIIEHTOB
4 Hauanamaremarnyeckoroanannsa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 KCTPEMYMBI. Haxoxxaennenan0onpmiero U
HaMMEHBIIETO3HAYCHUA(DYHKITMHHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOXecTBO, ornepaluy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucatepHAsSCTaTHCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 OuUryphIHATIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTUBPAIICHUS
7.5 Koopaunatsl u BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U YHEHUKA

['eometpus, 10-11 knaccwl/ Atanacsu JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, Axunoneproe oo6mectBo «M3narensctBo «IIpocsemenuey, 2017 ¢

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Aynuuubid, Kponrays: KontposbHbie paOoThl 1o reoMerpun: 11 kiace: k
yueoHuky JI.C. Atanacsua "I'eomerpus. 10-11 knaccer",Ox3amen, 2007 ©

2. 'eometpus. 11 knacc. KonrponasHo-uzmepurensubie Mmatepuaisl. OI'OC,
Bako, 2016.

3. b. 3uB: I'eomerpus. Junaktnueckue marepuansl. 11 knacc, [Ipocsenienue,
2018 r.

4. EpmioBa, ['ono6opoapko: CaMoCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI 110
reomerpuu s 11 knacca, Mnekca, 2016 ¢

5. T'eometpusi. 11 knacc. [loypounsie pa3paboTku k yuebnomy komruiekty JI.C.
ArtanacsiHa u 1p. Bako, 2018

6. 'eometpusi. 10 knacc. [loypounsie pa3paboTku k yaueoHoMy Komruiekty JI.C.

AranacsiHa u 1p. Bako, 2018



MPUNOXEHWE K PABOYEN NPOrPAMME

KOJI-
Im|oar| v
Tema BO |Iu BCETO
9 | 4 q
4acoB
BBeneHue B crepeoMeTpuio 23
2 | B3auMHOe pacrnojoKeHHE MPSMBIX B IPOCTPAHCTBE 6
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEH B 2
IIPOCTPAHCTBE
3 [TeprieHAMKYASAPHOCTD NPAMBIX U IUIOCKOCTEH 25
4 VYrusl U pacCTOSHUS 16
5 MHororpanHuku 7
6 BekTops! B mpocTpaHcTBE 12
7 [ToBTOpenue, 0000MIEHNE U CUCTEMATH3AIHS 5
3HaHUI
NTOI'O 102
KonugecTBo 4acoB Mo KajieHIapHOMY Y4eOHOMY
rpaduky

OTcraBaHue 110 nporpamme
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