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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEeIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHuUs: mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€éHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOIIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOI0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJENSX, MO3BOJIIIOUIMX ONMUCHIBATH M H3y4yaThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI UX NPUMEHATh, MPOBOJMUTH JOKAa3aTEIbHbIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PACCyKICHU;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON TE€OMETpPHUU:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHTYalllii, HCCIIEOBAHHUS TMOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH pacmpefensercs He TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YJaIOMUXCsl, PACIIUPSS U YIIIyOJIss
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX MpOTpaMM, OOECTeUnuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsMasi, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelIuBaromuecss npsmele. [Ipu3Hakm ckpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJjIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpasAp, MapajulelieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IMpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumienr, NOPSAMOYIOJIBHBIM — TNapajuleenunes; YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
NIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOocTed. Tema BpalieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHas oOkojio wwiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO M NEPHEHAMKYISIPHO OCH), CEUYEHHUS KOHyca (MapasulesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauudd Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE HTUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUNM HAyKHM U JAESTENbHOCTBIO YYEHOTO, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCHIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHHUE MPHUPOJHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3AIMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHU S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHHUMN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHUsA, BbIOMpaTh Hauboliee MOAXOASAIMA ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MUCKOMOE W JaHHOE, (hOopMHpOBaTH TMIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TMYHBIX BHUAOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pPalOThHI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMH 4YIEHaMH KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIECHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOIOTHA.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJlaHbl B IBHOM U HEsIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

AHanuTnyeckas reOMETpHs

KoanuecTBo 4acoB

Bcero

15

KonTpoJbHbIE
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aIUs 3HAHUH

O06bEéM MHOTOTpaHHHUKA

15

17

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

Tena BpameHus

[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJl

24

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

https.//foxford.ru/
https://educont.ru/

6 JBrokeHus 5 1 0 https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/

17 2 0 https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

[ToBTOpEeHME, 0000IICHNE 1

cucTeMaTHU3alusd 3HaAaHNUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThbI padoTsbI
pecypcsbl
https://foxford.ru/
OcHoBHBIE MpaBWIIa U300paKEHUS HA https://educont.ru/

1 PHUCYHKE IIJIOCKOCTH, MApaJIJIEIIbHBIX MPSIMBIX 1 0 0 https://www.yaklass.ru/

(OTPE3KOB), CepeIUHbI OTPE3Ka https.//www.ismart.org/
https://uchi.ru/

[lonsTUs cTepeoMeTpun: TOUKa, IpsiMas, https://foxford.ru/

MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE https://educont.ru/

2 IpaBUiIa N300pa)KEHUS HAa PUCYHKE 1 0 0 https://www.yaklass.ru/
IJIOCKOCTH, NMapaJlJIeNIbHbBIX MPAMBIX https://www.ismart.org/
(OTPE3KOB), CepeIHbI OTPE3Ka https://uchi.ru/

https://foxford.ru/
[TonsTus: nepecekarommecs mIOCKOCTH, https://educont.ru/

3 MEPECEKAOIINECS NPsAMAs U IIOCKOCT; 1 0 0 https://www.yaklass.ru/

MOJYIPOCTPAHCTBO https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

[TonsTuA: nepecekaronuecs MIOCKOCTH, https://educont.ru/

4 TepeceKaroIINecs mpsiMasi ¥ TUIOCKOCTb; 1 0 0 https://www.yaklass.ru/

HOJIyIIPOCTPAHCTBO https://www.ismart.org/
https://uchi.ru/
MHororpasHuKH, H300paKEHHUE MPOCTEHIITIX https://foxford.ru/
5 MPOCTPAHCTBEHHBIX (QUTYD, 1 0 0 https://educont.ru/

HECYIIECTBYIOIUX O0HEKTOB

https://www.yaklass.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/

https://www.ismart.org/
https://uchi.ru/

MHororpaHHUKH, ©300paKeHHE POCTEUIIINX

https://foxford.ru/
https://educont.ru/

6 MPOCTPAHCTBEHHBIX (UTYD, https://www.yaklass.ru/
HECYILECTBYIOLINX 00BEKTOB https://www.ismart.orq/
https://foxford.ru/
AKCHOMBI CTEPEOMETPUH U TIEPBHIC https:/educont.ru/
7 https://www.yaklass.ru/
CHEACTBHA M3 HIX https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
AKCHOMBI CTEPEOMETPUH U IIEPBBIE hitps:/feducont./u/
8 https://www.yaklass.ru/
CHCACTBHA 13 HUX https://www.ismart.org/
https://uchi.ru/
AKCHOMBI CTEPEOMETPUH U MTEPBbIE hitps://foxford.ru/
https://educont.ru/
caeacTBus U3 HUX. CrocoObI 3aaHus
9 . https://www.yaklass.ru/
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE. hitps://ww\w.ismart.org/
O603HaueHus NPSIMbIX U IJIOCKOCTEN https://uchi.ru/
N300paxkeHne cedeHuit mupamMuibl, Kyoa u https://foxford.ru/
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa. https://educont.ru/
10 N300pakeHne nepecedeHust moIyIeHHBIX https://www.yaklass.ru/
IUTOCKOCTEM. PackpanmBanue MOCTPOSHHBIX https://www.ismart.org/
CEYEHUI pa3HbIMU LIBETAMHU https://uchi.ru/
N300paxkeHne ceueHuit mupamMuibl, Kyoa u https://foxford.ru/
1 MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa. https://educont.ru/

N300paxeHnue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEH. PackpammBaHue mOCTPOCHHBIX

https://www.yaklass.ru/
https://www.ismart.org/



https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

CEUCHUI Pa3sHbIMHU [IBETAMU

https://uchi.ru/

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

https://foxford.ru/
https://educont.ru/

12 N300pakeHne nepecedeHus moTydeHHbIX https://www.yaklass.ru/
m10cKocTel. PackpammBanue OCTPOEHHBIX https.//www.ismart.org/
CEUEHUN pa3HbIMU LIBETAMU https://uchi.ru/
N306paxkenne ceyeHuit mupamMuibl, Kyoa u https://foxford.ru/
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa. https://educont.ru/
13 N300pakeHne nepecedeHus moIydeHHbIX https://www.yaklass.ru/
m10cKocTe. PackpammBanue moCTpOEHHBIX https.//www.ismart.org/
CEUEHUH pa3HbIMU LIBETAMU https://uchi.ru/
https://foxford.ru/
https://educont.ru/

14 Merton cnesoB AJist MOCTPOSHUS CeUEHUMN https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

Merton cnenoB Uit TOCTPOCHUS CEUYEHHUM. https://educont.ru/
15 CaolicTBa niepece4eHni NpsIMbIX U https://www.yaklass.ru/
IIJIOCKOCTEN https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
Meton ciienoB Ui ITOCTPOCHUS CEUEHUH. https://educont.ru/
16 CBolicTBa nepecedyeHnid MPsIMBIX U https://www.yaklass.ru/
IUIOCKOCTEN https://www.ismart.org/
https://uchi.ru/
ITocTpoeHue ceuenuii B nupamue, Kyoe 1o https://foxford.ru/
17 TpéM TOouKaM Ha péopax. Co3nanue https://educont.ru/

BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MOCTPOEHUS

https://www.yaklass.ru/
https://www.ismart.org/



https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue

https://uchi.ru/
https://foxford.ru/
https://educont.ru/

18 N https://www.yaklass.ru/
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB hitps://Awww.ismart.org/
HOCTPOCHHA https://uchi.ru/
[TocTpoeHne ceueHuit B mupamuie, Kyoe mo Egpsixf(()jxfordt.ru//
TpéM Toukam Ha péopax. Cozmanue S.//ECLICONLIU

19 N https://www.yaklass.ru/
BBIHOCHBIX qepTenceH M 3aIIUCh 11aroB httpS'//WWW ismart OFQ/
TIOCTPOCHHA https://uchi.ru/
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Egpsixfc()jxfordt.ru//
TpéM Toukam Ha pEOpax. Coznanue ps.fecutonL.

20 N https://www.yaklass.ru/
BBIHOCHBIX YepTEeXKeH U 3aIluch I1aroB hitps://Awww.ismart.org/
HOCTPOCHHA https://uchi.ru/

https://foxford.ru/
[ToBTOpenue mnanumerpun: Teopema o https://educont.ru/
21 MPOIOPLIMOHANIBHBIX oTpe3kax. [Tonodue https://www.yaklass.ru/
TPEYTOJIbBHUKOB https://www.ismart.org/
https://uchi.ru/
[ToBTOpenue mnanumetpuu: Teopema hitps://foxford.ru/
https://educont.ru/
Menenas. PacueTsl B ceueHUIX Ha

22 https://www.yaklass.ru/
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus hits://www.ismart.org/
TUTAHUMETPUH U CTEPEOMETPUH https://uchi.ru/

https://foxford.ru/
KonrponsHas padora "AKCHOMBI hittps://educont.ru/
23 P p https://www.yaklass.ru/

crepeomerpun. CeueHus"

https://www.ismart.org/
https://uchi.ru/



https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuuBaronecs npsmele.

https://foxford.ru/
https://educont.ru/

24 https://www.yaklass.ru/
[Ipu3Haku CKpPEIMUBAIOIINXCS MPSMBIX. hitps://Awww.ismart.org/
[TapauienpHbIe IPSIMBIE B IIPOCTPAHCTBE https://uchi.ru/
Teopema o cymiecTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON Egps.xf(;xford{ru//

. . . s://leducont.ru
AaHHOU NMPAMOU, IMPOXOAAIICH YCPE3 TOUKY 2

25 . . https://www.yaklass.ru/
MPOCTPAHCTBA U HE JISKAIIEeH Ha JaHHOMN https://Awww.ismart.org/
npsAMoil. Jlemma o nepeceyeHun https://uchi.ru/
mapaJlyICJbHBIX IMPAMBIX IIJIOCKOCTBIO

https://foxford.ru/
[TapannensHOCTH Tpex MpsiMbIX. Teopema o https://educont.ru/
26 TpEX NmapajuleNabHbIX NpsAMbIX. Teopema o https://www.yaklass.ru/
CKpELIUBAOIIUXCS MPSAMBIX https://www.ismart.org/
https://uchi.ru/
[TapannensHoe npoekTrpoBanue. OCHOBHBIE Egps:xf(;xfordt.ru//
. : nt.r
CBOMCTBA MapalIeIbHOTO MPOSKTUPOBAHUSI. pS.[/ecconL.I

27 https://www.yaklass.ru/
N3o0paxenue pa3Hbix Guryp B https://www.ismart.org/
MapaieIbHON MPOEKIINU https://uchi.ru/

https://foxford.ru/
lenTpanbHas npoekus. Yo ¢ https://educont.ru/

28 COHAITPABJICHHBIMH CTOPOHAMH. YTOJ MEXTY https://www.yaklass.ru/
MIPSIMBIMU https://www.ismart.org/

https://uchi.ru/
https://foxford.ru/
3amauy Ha JI0Ka3aTeabCTBO M MCCIIEIOBaHUE, https://educont.ru/

29 CBSI3aHHBIE C PACIIONIOKEHHEM IPSMBIX B https://www.yaklass.ru/

MPOCTPAHCTBE

https://www.ismart.org/
https://uchi.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak

https://foxford.ru/
https://educont.ru/

30 MapayIeIbHOCTH MPSAMOU U TIIOCKOCTH. https://www.yaklass.ru/
CBoiicTBa napayuieIbHOCTH NPSIMON U https://www.ismart.org/
TIOCKOCTH https://uchi.ru/
I'eoMeTpryecKkue 3a7a4n Ha BRIYUCIICHUE U Egps:; ; f(;xfordt.ru//

: nt.r
JI0Ka3aTeIbCTBO, CBA3AaHHBIE C ps.Jieducont.i

31 . https://www.yaklass.ru/
MapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEH B httos://www.ismart.org/
HPOCTPaHCTBE https://uchi.ru/
[TocTpoenue cevueHus, MPOXOSAIIECTO Yepes3 EEDS:; ; f(()jxfordt.ru//

ps://educont.ru
AHH IIpsSIM Ha 4CPTCIKC U

32 FAHTHYIO TIPAMYTO Up . . https://www.yaklass.ru/
MapajuIeIbHOTO APYyrou mpsmoid. Pacuér https://www.ismart.org/
OTHOLIICHIH https://uchi.ru/
[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI fr:gps:xf(()jxfordt.ru//

. s://educont.ru
MOCTPOCHHUSI CEYCHUH KyOa 1 b

33 9 https://www.yaklass.ru/
napaenenunena. CBorucTBa httos://www.ismart.org/
nmapajjiejcnmicaa U Mpru3mMbIl httlQS//UChl ru/

https://foxford.ru/
ITapamnensable IockocT. IlpusHaku htps://educont.ru/

34 P P N https://www.yaklass.ru/

MapaJuIeIbHOCTH JBYX TUIOCKOCTEH https://www.ismart.org/
https://uchi.ru/

Teopema o mapaJIeTIbLHOCTH U https://foxford.ru/

€IMHCTBEHHOCTH INIOCKOCTH, IPOXOISIIEH https://educont.ru/

35 - 1P . https://www.yaklass.ru/
4yepe3 TOUKY, He IPUHAICHKAIIYIO TaHHOU httos:/Aww.ismart.ora/
IJIOCKOCTH U CIEICTBHUS U3 HEE https://uchi.ru/

36 CaoiicTBa nmapamienbHBIX TIOCKOCTEH: O https://foxford.ru/
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https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

MapajuieTbHOCTH NPSIMBIX NIEPECEUCHUS] TPU
MepeceyeHny JIByX MapaijiesbHbIX
IJIOCKOCTEH TpeThe

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

37

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUEHUHN TPSMOM €
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaiesnenumnena

Brruncnenue IMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

42

[TeprieHAMKYASAPHOCTH MPSIMOUN U TIIIOCKOCTH.

[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM U

https://foxford.ru/
https://educont.ru/
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https://foxford.ru/
https://educont.ru/

43

IIIIOCKOCTH

[lepneHUKyYISIPHOCTD MPSMOM U IUIOCKOCTH.

[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

44

45

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, IPOXOSIIEH
Yyepes TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

46

47

[ImockocTH U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

48

Ilepnennukynsp u HakinoHHasd. [loctpoenue
MIEPIEHIUKYIISIPA U3 TOYKH HA IPAMYIO

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/

https://www.ismart.org/
https://uchi.ru/

49

50

Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpartHas)

Teopema o Tpéx meprneHANKYIsIpax (MpsMast
u oOpatHast)

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

51

52

Yron Mexay CKpeuMBarOIUMUCS TPSIMbIMHU

ITouck neprneHANKYISApHBIX MPSIMBIX C
MTOMOUIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

53

OpToroHanbHOE IPOEKTUPOBAHUE

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

54

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
[IPaBUJILHON IIMPAMUJIBI C IIOMOLIBIO
OPTOTOHAJILHOMN MPOEKIIUH

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/



https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

55

56

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPaAMUABI C TIOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
wockocTH. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

57

58

[Ipu3Hak NeprneHIuKyIIpHOCTH MPSIMOU U
MIJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O MIIOCKOCTH

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

59

60

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 IIIOCKOCTH

CriocoObl OIyCTUTH NEPIIEHANKYISAPHIL:
CHUMMETPHS, CIIBUT TOYKH IO TTapaUICIbHON
NpAMOi

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/



https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

CaBur no HenapauieIbHOM NpsiMOH,

https://foxford.ru/
https://educont.ru/

61 . https://www.yaklass.ru/

M3MCHCHHC paCCTOAHMIH https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

Konrtponsnas padora "B3anmuoe https://educont.ru/

62 PacCTOIOKEHUE MPSMBIX U TUIOCKOCTEH B https://www.yaklass.ru/

npocrpaHcrae” https://www.ismart.org/
https://uchi.ru/

[ToBTOpEHME: Yyroa MeXAy IpSIMbIMU Ha hitps://foxford.ru/

IUIOCKOCTH, TPUT'OHOMETPHS B hitps:/educont.ru/

63 - TP p https://www.yaklass.ru/
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa hitps://Awww.ismart.org/
KocuHycos https://uchi.ru/

https://foxford.ru/
[ToBTOpEHME: YyTOI MEKIY https://educont.ru/

64 CKPELIMBAIOIIMMUCS IPSIMBIMU B https://www.yaklass.ru/

MIPOCTPAHCTBE https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

I'eoMeTpuyecKrie METOABI BEIUUCIEHHS YIIIa https://educont.ru/

65 p A yr https://www.yaklass.ru/

MEXIy MPSIMBIMH B MHOTOTPaHHUKAX hits://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

JIByrpannsbiii yroy. CBOMCTBO JTUHEWHBIX https://educont.ru/

66 yrp yros: https://www.yaklass.ru/
YIJIOB IBYTPAaHHOTO yriia https://www.ismart.org/

https://uchi.ru/

67 [Tepnenaukymnsipabie iockoct. CBOMCTBA https://foxford.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

B3aUMHO IIEPIEHAUKYJISIPHBIX INIOCKOCTEN

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

[Ipu3Hak neprneHIuKyIIpHOCTH IIOCKOCTEH;
TeopeMa O MPsIMOM MepeceueHus AByX

https://foxford.ru/
https://educont.ru/

68 . . https://www.yaklass.ru/
IJIOCKOCTEN MEPIEHAUKYIISPHBIX TPEThEU hitps://ww\w.ismart.org/
IJIOCKOCTH https://uchi.ru/
https://foxford.ru/
[IpsimoyronbHbIN napasuienenunes; Kyo; https://educont.ru/
69 M3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO https://www.yaklass.ru/
napajuiesenumnesaa https://www.ismart.org/
https://foxford.ru/
Teopema o nuaroHanu NpsAMOYroJabHOTO hitps:/fed.icont.cu/
70 . https://www.yaklass.ru/
NapajuleJIENUIENa U CIECICTBUE U3 HEE hitps://ww\w.ismart.org/
https://uchi.ru/
https://foxford.ru/
CrepeoMeTpuuecKre U NpUKIAIHbIE 3a]auH, https://educont.ru/
71 CBSA3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM https://www.yaklass.ru/
MPSAMBIX U IJIOCKOCTH https://www.ismart.org/
https://foxford.ru/
[ToBTOpEHME: CKPEIIMBAIOIINECS MPAMBIE, https://educont.ru/
72 NapajuleIbHbIE INIOCKOCTU B CTaHJAPTHBIX https://www.yaklass.ru/
MHOTOTPaHHHKAX https://www.ismart.org/
https://uchi.ru/
73 [Tapa napayienbHbIX IVIOCKOCTEN Ha https://foxford.ru/

CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC

https://educont.ru/



https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/

74

MCKAY CKPCIINBAOIUMUCA IPSAMBIMU B
IIPOCTBIX CUTYalUAX

Paccrosinue oT TOUKH J10 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

75

76

Beruncnenue paccTosHUA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU

TpéxrpanHsblil yron, HepaBeHCTBA AJIs
TpexrpaHHbix yrioB. Teopema [Iudaropa,
TEOPEMBI KOCMHYCOB U CUHYCOB JJIA
TPEXTPAHHOTIO yIiia

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

77

78

DneMeHTHI ChepPHUIEeCKON TeOMETPUH:
reoJie3nYecKue JTMHUU Ha 3emiie

KonrtponbHast padora "Yrisl 1 paccTostHUS"

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK 1
€ro 3J1eMEHTH!"

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/

https://www.ismart.org/
https://uchi.ru/

80

81

IInpamupa. Buael nupamun. [IpaBunpHas
nupamuzia

[Tpusma. [IpsiMast u HaKIOHHAS IPU3MBI.
[IpaBunbHas npusma

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

82

83

[IpssmMolt napaienenunen, NpsMoyroJIbHbIA
napaiesnenunes, Kyo

Beinmykisie MHOrorpanHuku. Teopema
Olinepa

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

84

Brinykiible MHOTOrpaHHUKH. Teopema
Oiinepa. [IpaBunbpHbIe U OTyNIpaBUIbHBIE
MHOTOTpaHHUKHU

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

85

KonTponpHas padora "MHuororpaHHuku"

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/



https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
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https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

86

87

[TonsiTHe BekTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

88

89

Pasznocth BCKTOpPOB

[IpaBuno nmapamnenenumnena

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

90

91

YMHOXEHHUE BCKTOpPA HA YUCJIO

PaznoskeHne BekTopa 1Mo 6azucy Tpeéx
BEKTOPOB, HE JISKAITUX B OJTHOHN TJIOCKOCTH

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/



https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
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https://uchi.ru/
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https://educont.ru/
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https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

92

93

CkanspHoe mpou3BeieHue

Beruncnenue yria Mex1y BEKTOpamMu B
IIPOCTPAHCTBE

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

94

95

[Ipocreiimue 3a1aun ¢ BEKTOpaMu

[Ipocreiimme 3ana4n ¢ BEKTOpaMH

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

96

97

HpOCTCfII.HHC 3aa4u C BEKTOpaMu

[Ipocreiimue 3aa4u ¢ BEKTOpaMu

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

98

O0001IeHrEe 1 cUCTEMaTH3alus 3HAHUI

https://foxford.ru/
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https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

99

100

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

HToroBast KOHTpOJIbHAS paboTa

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

101

102

Hrorosas KOHTPOJIbHAA pa60Ta

O000I1IIeHNE U CUCTEMATHU3aIlNs 3SHAHUI

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102



https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
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11 KJIACC

Ne i/

Tema ypoka

[ToBTOpenue tems! "KoopauHaTsl BekTopa
Ha IUIOCKOCTH U B IPOCTpaHcTBE"

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://foxford.ru/
https://educont.ru/
https.//www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

[ToBTOpenue Temsl "CkansspHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpenue Tems! "Boruncnenue yria
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

[ToBTOpEHUE Tembl "YpaBHEHHNE IPAMOI,
IIPOXOJAIIEH Yepe3 JBe TOUKN"

VYpaBHeHHE MJI0CKOCTH, HOPMAJlb,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
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https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

ypaBHCHI/IC IJIOCKOCTHU, HOPMAJIb,
YpaBHCHHE IIJIOCKOCTHU B OTPE3KaxX

BekropHoe npousseneHue

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https.//www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

JIvHeitHbIe HEpaBEHCTBA, JTUHEMHOE
pOrpaMMHUPOBaHUE

JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE
IPOrpaMMHUPOBAHKE

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

10

11

Amnanutuyeckue METOABI pacqéTa yriia
MCKAY NPSIMBIMHA B MHOT'OI'PAHHHUKAX

AHaTMTHYECKHE METO/IBI pacyéTa yria
MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

12

®opmysa pacCTOSHUS OT TOUKH J10

https://foxford.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

IJIOCKOCTHU B KOOpAHUHATAX

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

13

14

Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B KyOe

HaxoxneHnue paccTositHUM OT TOYKH 110
IJIOCKOCTH B IIPABUJIBHOW NMHUPAMHU/JIE

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

15

16

KonrtponsHas pabora "AHanuTuueckas
reoMerpust”

CeueHus MHOTI'OTPaHHUKOB: CTAaHAAPTHBIC
MHOTI'OI'paHHUKH

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

17

CeueHHUs MHOTOT' PAHHUKOB: MCTO CJICIOB

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

18

CeucHus MHOT'OTPpaHHUKOB: CTaHAAPTHBIC
IMJIOCKOCTH, IIEPECCUCHUA ITPAMBIX U

https://foxford.ru/
https://educont.ru/



https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/

19

IJIOCKOCTEN

[TapaynenpHble NPAMBIE U TIIOCKOCTH:
IapaJujleIbHbIE CEYEHUs

https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

20

21

[TapannenbHbie TPSIMbIE U TNIOCKOCTH:
pacuéT OTHOIICHUN

HapanneanLIe MMPAMBIC U ITIJIIOCKOCTH: YTJIBI
MCKAY CKPCIIMBAOIIMMHCA MTPSAMBIMHA

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

22

23

[IepnieHauKyIsIpHBIE MPSAMBIE U TUIOCKOCTH:
CTaHJApTHBIC MTAapbl MEPIECHAUKYIISPHBIX
IIJIOCKOCTEN U NPSMBIX, CAMMETPUH
MHOT'OI'PAaHHUKOB

[IeprieHauKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTHU:
TeopeMa O TpeX MEepHEeHIUKYISIpaxX

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

24

[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTHU:
BBIYMCIICHUS] JIJIMH B MHOI'OTPaHHUKAX

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/

https://www.ismart.org/
https://uchi.ru/

HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

https://foxford.ru/
https://educont.ru/

25 bopMyJIBI IS TUTOIAACH, COOOpaKEHUS https://www.yaklass.ru/
noa00us https://www.ismart.org/
https://foxford.ru/
[ToBTOpEHME: IO MHOTOYT'OJIbHUKOB, https://educont.ru/
26 dbopMyIIbl TS IOIIAACH, COOOpaKEHUS https://www.yaklass.ru/
0100us https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
IToBTOpEHME: TIIOIIAAN MHOTOYTOJIBHUKOB, https://educont.ru/
27 (bopMyIIbl TSl IIOIIAAEH, COOOpaKeHHUs https://www.yaklass.ru/
noa00us https://www.ismart.org/
https://foxford.ru/
ITmomaau ceyeHnii MHOTOIrPaHHUKOB: https://educont.ru/
28 IIJIOLIA U TTOBEPXHOCTEN, pa3pe3aHus Ha https://www.yaklass.ru/
YacTH, COOOpaKEHHS TIOA00US https://www.ismart.org/
https.//foxford.ru/
[Tmomaan ceyeHnii MHOTOTPaHHUKOB: https://educont.ru/
29 TIJIOIIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha https://www.yaklass.ru/
JaCTH, COOOpasKeHHs TIOA00Us https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
30 Kontponbnas padora "IloBTopenue: https://educont.ru/

MHOTOIPAaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

https://www.yaklass.ru/
https://www.ismart.org/



https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

31

32

O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napaieNenumea

3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTJia

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https.//www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

33

34

CrepeomeTpHUeCcKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJIBHOTO
napaJsenenuneaa

IIpuxnagHeie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJILHOTO
napasuiesienuIena

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

35

36

O06BEM npsMOi IPU3MBI

CrepeoMeTpHuecKUe 3aJaul, CBSI3aHHBIE C
BBIUKCIIEHHEM 00BbEMOB IPSIMOMN TPU3MBbI

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/



https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

37

38

[Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
NPSMON MPU3MBbI

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
HAKJIOHHOM NPU3MBI

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https.//www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. Oobpém
UpaMUIb

®dopmyna o0bEMa nupamusl. OTHOIIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

41

42

®dopmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMU ¢ OOIITUM YTIIOM

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

43

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C

https://foxford.ru/



https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

00BbEMaMH TUPAMHUIBI

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

44

45

[Tpuknagueie 3agaun 1o Teme "O0BEMBI
Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

46

47

[Tpumenenne o6bEMOB. Boruncnenue
pPacCTOSIHUA A0 MIOCKOCTH

Kontponbnas padota "O0bEM
MHOTOrpaHHHUKa"

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

48

[unuaaprdeckas TOBEPXHOCTb,
o0pa3yroue UIHHIPUIECKON
MMOBEPXHOCTHU

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

49

unmuaap. [Ipsamoii KpyroBou HUIMHAD.
[Imomane MOBEpXHOCTH LUIUHIAPA

https://foxford.ru/
https://educont.ru/



https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/

50

Konunueckast moBepxHOCTh, 00pa3yrorime
KOHUYecKol nosepxHoctu. Konyc

https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

51

52

Ceuenue KOHYCa IIJIOCKOCTBIO,
napanneﬂbﬁoﬁ IIIIOCKOCTHU OCHOBAHUA

VYceuénnslil konyc. M300pakeHne KOHYyCOB
U YCEYEHHBIX KOHYCOB

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

53

54

[Tnomane 60KOBOI MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTU KOHYCa

[Tnomaas 60KOBOY MOBEPXHOCTHU U MOJHON
MMOBEPXHOCTH KOHYCA

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

55

CrepeoMeTrpuueckre 3aJauu Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUN IUIMHIpPA, KOHYyCa

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/

https://www.ismart.org/
https://uchi.ru/

56

57

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHI IWIINHIPA, KOHYCa

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

58

59

HpI/IKJIa)]HBIC 3aga4u, CBA3aHHBIC C
OUIAHAPOM

Cdepa u map

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

60

[epeceuenmue cdepbl 1 M1apa ¢ IIOCKOCTHIO.
Kacanwne mapa u cdepsl maockocTsio. Bua u
n300pakeHue mapa

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

61

[epeceuenue cdepsl U Mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHue mapa

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/



https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

VYpasuenue chepsl. [Lmomans chepsl u e€

https://uchi.ru/
https://foxford.ru/
https://educont.ru/

62 . https://www.yaklass.ru/
qacTen ] :
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/

63 Cummetpusi cepsl 1 mapa https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/

CrepeomMeTpHUeCKHUE 3aa4K HA https://foxford.ru/
https://educont.ru/
JI0KA3aTeJIbCTBO M BEIYMCIICHUE, CBA3aHHBIE
64 . https://www.yaklass.ru/
co C(I)e[iOI/I U IIapOM, TOCTPOCHHUEM UX https:/Avww.ismart.org/
CCUYCHHMU ITNIIOCKOCTBIO htt :_)S'//UChi ru/
CrepeomeTpryuecKkue 3a1a4u Ha https://foxford.ru/
https://educont.ru/
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
65 N https://www.yaklass.ru/
co C(bepvon U IIapOM, ITIOCTPOCHUEM HX httos:/Awww.ismart.org/
CCUYUCHHUMU ITJIIOCKOCTBIO htt gSZ//UChi.I’u/
https://foxford.ru/
[Ipuknannbie 3a1a4uu, cBsi3aHHBIE CO chepoii hittps://educont.ru/
66 p ’ p https://www.yaklass.ru/
4 I1apoM https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
[ToBTOpEHME: OKPY>KHOCTH Ha INIOCKOCTH, https://educont.ru/
67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHIapTHHIE https://www.yaklass.ru/

monoous

https://www.ismart.org/
https://uchi.ru/
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68

69

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOTI'OI'PaHHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https.//www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

70

71

3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

KonTponsHnas pabora "Tena u noBepxHoCcTH
BpaieHus"

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

72

73

O6wém nununaapa. Teopema 06 00bEMeE
IPSIMOTO IAJIMHAPA

Breruncienmne 00bEMOB TEN C IIOMOIIBIO
onpenenéaHoro uuaterpaiga. O6béM KoHyca

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

74

[Tnomaau GOKOBOM M MOJHON MMOBEPXHOCTH

https://foxford.ru/
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KOHYyca

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

CTCpeOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

https://foxford.ru/
https://educont.ru/

75 . https://www.yaklass.ru/

BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCA https://www.ismart.org/
https://uchi.ru/
https://foxford.ru/

[Tpuknanueie 3apa4un mo Teme "OO0BEMBI U https://educont.u/

76 . https://www.yaklass.ru/

fUIOTH/H TTOBEpXHOCTEH TET https://www.ismart.org/
https://uchi.ru/

O0BEM 1mapa u mapoBoro cekropa. Teopema https://foxford.ru/

00 00béme miapa. [lnomans chepsl. https://educont.ru/

77 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C https://www.yaklass.ru/
BBIUHCIICHHEM 0OBEMOB I11apa, MapoBOTO https://www.ismart.org/
CErMEHTa U MIaPOBOT0 CEKTOpa https://uchi.ru/
[Ipuknanueie 3anaun no teme "OOBEMBI https://foxford.ru/
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U https://educont.ru/

78 Toniabio ceprl. COOTHOMICHUS MEXKTY https://www.yaklass.ru/
IUIOINAASIMU TTOBEpXHOCTEH U 00BEMaMu https://www.ismart.org/
MOI0OHBIX Te https://uchi.ru/
[TomoGHBIE TETa B IPOCTPAHCTBE. https://foxford.ru/
N3menenune o6bEMa rpu mogo0muu. https://educont.ru/

79 CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C https://www.yaklass.ru/
BBIYHCIICHHEM 00BEMOB TEJ U ILIOIIAACH https://www.ismart.org/
TIOBEPXHOCTEM https://uchi.ru/

80 Kontponbnas padota "[lnomann https://foxford.ru/
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MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX T

https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

81

82

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCcTBO (huryp. O0mue
CBOMCTBA JIBWXCHUHN

Buap! n1BukeHMil: napauielibHbIN EPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHAs
CHUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

83

84

[TpeoOpa3zoBanus nopodus. [psmas u chepa
Olinepa

FeOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXCHUA

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

85

KonTtponbHas pabora "Bekrops! B
npocTpaHcTae”

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

86

Ob6o6maromee nosropenue 11 noHATH 1
MeToJ0B Kypca reometpuu 10-11 knaccos,

https://foxford.ru/
https://educont.ru/
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cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSAMBIX U ITIOCKOCTEH B IPOCTpaHCTBE"

O6o06matomee moBTopeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,

https://www.yaklass.ru/
https://www.ismart.org/
https://foxford.ru/
https://educont.ru/

87 o https://www.yaklass.ru/
cucreMarTu3anus 3HaHUN . BeKTOpBI B httDS//WWW ismart OrQ/
MpoCTpaHCTBe" https://uchi.ru/
O6o6maroree noproperne 11 moHsTHIA 1 Egpszxfzxfordt.ru//
MeTo/10B Kypca reomerpun 10—11 knaccos, ps. HerLconL

88 . https://www.yaklass.ru/
cucTeMaTH3alus 3HaHuii: "BekTopsl B hitps:/Avww.ismart.org/
IpOCTpaHCTBe https://uchi.ru/
O6o06matomee moBTopeHue 11 moHsITHI 1 Egp Sfxfcc)jxfordt.ru//
MeToI0B Kypca reomerpun 10—11 kmaccos, pe.eCUCOnLU

89 . https://www.yaklass.ru/
cucreMaruzanus 3HaHui: "O0beM https:/Awww.ismart.org/
MHOTOTpaHHHUKa" httos://uchi.ru/

ps: .
O6o06matomiee moBTopenue 11 moHsTHii u EgpsEZfzxfordt.ru//
MeTo0B Kypca reomeTtpun 10—11 kmaccos, RS, ecticon’.r4

90 . https://www.yaklass.ru/
cuctemaruzanus 3HaHuit: "OobeM hitps:/Aww.ismart.ora/
MHOTOTpaHHHKa" https://uchi.ru/
O6o6maromiee nopropenue 11 moHsTHIA U hitps://foxford.ru/
MeToa0B Kypca reomeTpuu 10—11 kiraccos https://educont.ru/

91 P P! . ’ https://www.yaklass.ru/
cucreMaru3anus 3HaHUN . Hnoma)m httDS//WWW ismart Orq/
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te" https://uchi.ru/
O6o06matomee moBTopenue 11 mousTHi 1 https://foxford.ru/

92 MeTo/10B Kypca reomerpun 10—11 kmaccos, https://educont.ru/

cucrteMarusanys 3Hagui: "Inomaagn

https://www.yaklass.ru/
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MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

https://www.ismart.org/
https://uchi.ru/

93

94

HtoroBast kKoHTpoJIbHAs paboTa

HtoroBast KOHTpoNbHAs paboTa

https.//foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

95

96

[ToBTOpeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUU

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/
https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/

https://uchi.ru/

98

HcTopus pa3BUTHS CTEPEOMETPUH Kak
HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHMA

https://foxford.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.ismart.org/
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HcTopus pa3BUTHS CTEPEOMETPUH KaK

https://uchi.ru/
https://foxford.ru/
https://educont.ru/

99 HayKHu U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 https://www.yaklass.ru/
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Uil https://www.ismart.org/
https://foxford.ru/
Hcropus pasBUTHS CTEPEOMETPUM KaK https://educont.ru/
100 HAYKHU U €€ pOJib B pPa3BUTHUU COBPEMEHHBIX 1 https://www.yaklass.ru/
WH)XEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA https://www.ismart.org/
https://foxford.ru/
Hcropus pasBUTHUSA CTEPEOMETPUN KaK https://educont.ru/
101 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1 https://www.yaklass.ru/
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI https://www.ismart.org/
https://foxford.ru/
Hcropus pasBUTHS CTEPEOMETPUH KaK https://educont.ru/
102 HAYKHU U €€ pOJib B pa3BUTHH COBPEMEHHBIX 1 https://www.yaklass.ru/
MH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI https://www.ismart.org/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Maremaruka. ['eometpus, 10 kinacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemienue»

* Maremaruka. ['eometpus, 11 knacc/ Mep3isik A.l'., Homuposckuit JI.A.,
[TonsikoB B.M.; nox peaakuueit [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

e Maremaruka. ['eometpus, 10 kitacc/ Mepsnsik A.I'., Homuposckuii [[.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCThIO M3naTensckuiil ienTp « BEHTAHA-
['PA®y; AxuinonepHoe obmiectBo «M3natenbctBo «IIpocBenienne»
* Maremaruka. ['eomerpus, 11 xnace/ Mepsmsik A.I'., Homuposckuii I.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTenvckuii ieHtp «BEHTAHA-

I'PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://foxford.ru/

https://educont.ru/

https://www.yaklass.ru/

https://www.ismart.org/

https://uchi.ru/
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