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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopMupyemMoe TOpH  HU3yYEHUU
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPrarb T'MIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIVIYyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoOBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJEIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pelIeHMs,, YMEHHUsSI UX NPHUMEHSITh, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



000CHOBaHMHM MaTEMATUUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yYaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYEHU IO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTCH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJACPIKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
pOrpaMMBbl, pacCTpeNeN€HHbIM IO ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITUAILHBIM BOIIPOCaM 00yYaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJII0/IEHNEM MPUHIINUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInXcs, pacuiupsis U yriayomuss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus s auddepeHnmanuui OOy4eHHS, TMMOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, oOecrneuuTh yriayOnEHHOe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHOTo mpenmera «MaTemaTikay;

MOJIFTOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiedr mpodeccun, obOecrnieurmBas NMPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
MapaJuleNIbHbIE W CKpeluBaroluecs npsmele. [Ipu3Hakum CKpemMBarOMINXCA
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEW B IMPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAMBIE B IIPOCTPAHCTBE, MAPaUIEIBbHOCTD TPEX MPAMBIX, MAPATUIETbHOCTD IPAMOU
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OcHOBHBIE CBOWMCTBa NapaUiebHOrO MpoeKTHUpoBaHus. M3o0paxeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXIY MPSIMBIMU B MIPOCTpAHCTBE. [[apannenbHOCTh IUIOCKOCTEN: MapasuieIbHbIE
IIJIOCKOCTH, CBOWCTBA rapajijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MMOCTPOCHUE CEYCHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSMbIC IMAPAUICIIBHBIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAUKYISIPHOCTA NPSAMOW M IUIOCKOCTH, TeopeMa O MNpsIMOu

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHauKyIAp U HAKIOHHBIC: PACCTOSIHUE OT TOYKH JIO MJIOCKOCTH, PACCTOSTHHE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIEC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kparuaiimmvue mnyTd Ha TOBEPXHOCTH MHOrOrpaHHuka. Teopema OJinepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yronpHas mnHpaMuna,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCADIP.

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

CummMmeTpuss B NOPOCTPAHCTBE. JIEMEHTBI CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl MexAy Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsATHS: MWIMHApPUYECKAss TIOBEPXHOCTh, KOHUYECKAas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u koHyca. Cummerpusi chepsl U
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon wu
HAKJIIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIIbl U1 KoHyca. O0BEM IIapa u mapoBOro
CEerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[WINHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl m mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH TEJO
BpalIeHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IMJINHAPA
(mapayiyieIbHO M MEPIEeHIUKYJSIPHO OCH), CEUeHHs KOoHyca (TMapasulesibHbIC
OCHOBAHUIO U MIPOXOSAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJl BHYTPEHHEro MPOEKTHUPOBAHHUSA, METO]I MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. Koopaunatsl Bektopa. Paznoxxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MPU PEIICHUHU TEOMETPHUECCKUX
3a/ay.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapauielbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHME:

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

2) naTpuoTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOoCCUUCKOro Hapoza, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTEeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyJsipHasi GU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepam  TpodecCHOHATBbHON  NEATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUYEeCKUX 3HAHWU MJig penieHdus 3agady B 00JacTH
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

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

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIEC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JIeNIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOJIeMYy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, ABJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHI;

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

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJy PEIICHHUs 3aJauyH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKITaeMOW TEMBHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHHUKOB
auajaora, oOHapy)KMBaTh Pa3IMYHEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJJICKT:

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

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEJTOCTHXKCHUSI PE3YyJIbTAaTOB JIESTEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NEATEeNIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOoThI, pacrpeneisTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TIOHSTHUSMHU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY NPSIMBIMH B TMPOCTPAHCTBE, MEXIY MPSAMON U
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOI'PaHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuu;

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

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOrpaHHUKOB  (Mpu3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IpU PEUICHUHA MAaTeMaTUYECKHUX 3aJ]1ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
nopolecce IOHCKa peIHIeHHs MaTeMaTHYecKu CchOopMyIHpPOBaHHOMN
npoOJIeMbl, MOJIETUPOBATh pEANbHBIC CUTYallMH Ha S3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAIICHUS: LIWIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpbl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUA OT TOYKH 10 IJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIECHUS TPHU
NapajuleJIbHOM  NIEPEHOCE, ULEHTPAJIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa3oBaHus MO100MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl IIOCTPOEHHUS] CEUEHUH: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOU U HESIBHOU (hopmMme;

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

IPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TIOJIyYCHHbIE  3HAHUSA  HA  [PAKTUKE:  CPaBHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1 https://lesson.edu.ru/02.3/10
B
2 SAMMIOS PACTIONORSHES MPAMEX B 6 1 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
3 [TapannensHOCTh TPSMBIX U TIIIOCKOCTEH B 3 httos://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
I1
4 epHeHﬂmfyMpHOCTB MpAMBIX 1 25 https://lesson.edu.ru/02.3/10
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 https://lesson.edu.ru/02.3/10
MHororpaHHuKH 7 https://lesson.edu.ru/02.3/10
BekTopsl B mpocTpaHcTBe 12 https://lesson.edu.ru/02.3/10
8 HOBTOP CHHC, 0600IEHNE 1 CHCTEMATH3AIA 5 2 https://lesson.edu.ru/02.3/10
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl

1 AHanutruyeckas TeoMeTpHst 15 1 https://lesson.edu.ru/02.3/11
I1

2 OBTOPCHHE, O606HICHI:IC 1 15 1 https://lesson.edu.ru/02.3/11
cucreMaruisanus 3HaHUUu

3 O0BEM MHOTOTpAaHHUKA 17 https://lesson.edu.ru/02.3/11
Tena Bpamenus 24 1 https://lesson.edu.ru/02.3/11
n 1

5 HOMAI TIOBEPXIOCTH H OLLEMEL 9 1 https://lesson.edu.ru/02.3/11
KPYTJIBIX TEI

6 JBro>xeHust 5 1 https://lesson.edu.ru/02.3/11
I1 000

7 OBTOPCHHE, 000 IIIGHI:IC 1 17 2 https://lesson.edu.ru/02.3/11
crcTeMaTH3allHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bce
ro

KoHnTtpoJsb
HbIE
padoTbI

IIpakTHyec
KHe padoThl

JlaTa
H3yUeH
uA

DJeKTpoHHbIe NN(POBbIe 00pa3oBaTe/IbHbIE PeCypChl

OcHoBHbIE
paBUIIa
n300pakeHus Ha
pPHUCYHKE
TJIOCKOCTH,
napajuIeTbHBIX
MIPSIMBIX
(oTpe3koB),
CepeIMHBI
oTpe3Ka

IlonsaTus
CTEPEOMETPHUH:
TOYKa, IpsaMasi,
IUIOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHBIC
MpaBuUIIa
M300pakeHus Ha
pUCYHKE
IJIOCKOCTH,
napajuIebHbIX
MIPSIMBIX

https://lesson.edu.ru/my-school/lesson/eafa0a32-1bdb-4654-83dc-
655e76d52c1f?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38¢cf3d61632
acf9035¢32a694



https://lesson.edu.ru/my-school/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eafa0a32-1bdb-4654-83dc-655e76d52c1f?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

(oTpe3koB),
CEpEAVHBI
oTpe3Ka

ITonsarus:
MEePECEKAIOIINECS
IUIOCKOCTH,
MEepPECEKAIINECS
npsMas u
IUIOCKOCTB;
MOJIYIPOCTPAHCT
BO

https://lesson.edu.ru/my-school/lesson/5e88f16a-c240-48cc-9adb-
db2cab0bdbf7?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

ITonsarus:
MepeCeKaroIINecs
IUIOCKOCTH,
MepeCeKaroIInecs
npsMas u
IUIOCKOCTD;
MOJIYIPOCTPAHCT
BO

https://lesson.edu.ru/my-school/lesson/71146865-7dc2-493¢c-9f03-
4a0bbb924bf0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

MHororpaHHuKH,
n300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHH
bIX GUryp,
HECYLIECTBYIOIHN
X 00BEKTOB

https://lesson.edu.ru/my-school/lesson/824b5b2a-11dc-473a-b3fa-
b9213890e77d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

MHororpaHHuKkH,
n300pakeHue
MPOCTEUIINX



https://lesson.edu.ru/my-school/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/71146865-7dc2-493c-9f03-4a0bbb924bf0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

MIPOCTPAHCTBEHH
BIX QUTYD,

HECYIIECTBYIOIIN
X 00BEKTOB

AKCHOMBEI
CTEPEOMETPUH U

https://lesson.edu.ru/my-school/lesson/dc31c721-7396-4f0e-8fb3-
1f3aa74c2d1d?backUrl=https://urok.apkpro.ru/

! IepBbIE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CIIEICTBUS U3 HUX acf9035¢32a694
AKCHOMBI https://lesson.edu.ru/my-school/lesson/09827d5¢c-4113-46¢c-9091-
8 CTEPEOMETPHUH U 11£35228256e?backUrl=https://urok.apkpro.ru/
IepBbIE token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
CJIEACTBUS U3 HUX acf9035c¢32a694
AKCHUOMEI
CTEPEOMETPUH U
MepBbIE
CIIEICTBUS U3
https://lesson.edu.ru/my-school/lesson/a30e7c57-ddb7-404f-8f2b-
HuX. CrocoObl
9 S p—— b0eld9e7cld5?backUrl=https://urok.apkpro.ru/
N token=00d3c187bded0129a346af21affaa6ade375b1c38cf3d61632
H ILIoCkocTen B acf9035¢32a694
MPOCTPAHCTBE.
O06o3HaueHus
MPSMBIX U
IUIOCKOCTEH
N306paxenue
CEYEHU N https://lesson.edu.ru/my-school/lesson/f3bd5ad9-6473-4c28-94d2-
10 MUpaMUIbI, Kyoa 15cfd5ea83ce?backUrl=https://urok.apkpro.ru/
U TIPU3MBI, token=00d3¢c187bded0129a346af21affaa6a9e375b1c38cf3d61632
KOTOPbIE acf9035c¢32a694

MMpOXO AT UCpEe3



https://lesson.edu.ru/my-school/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/dc31c721-7396-4f0e-8fb3-1f3aa74c2d1d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09827d5c-4113-46cc-9091-11f35228256e?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a30e7c57-ddb7-404f-8f2b-b0e1d9e7c1d5?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f3bd5ad9-6473-4c28-94d2-15cfd5ea83ce?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

ux péodpa.
N3ob6paxenune
[IepeceYeHUs
MOJTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYEHUM
pa3HBIMHU
[IBETaMU

11

N3o06paxenue
CEUYEHUM
MUpaMU/IbI, KyOa
U TIPU3MBIL,
KOTOpbIE
MPOXOJIAT Yepes
ux péopa.
N3obpaxenue
repeceyeHmst
MOJTy4E€HHBIX
IIJIOCKOCTEH.
PackpamuvBanue
MTOCTPOCHHBIX
CEYEHUM
pa3HbIMU
[[BETaMU

https://lesson.edu.ru/my-school/lesson/d9b3328¢c-c979-4eb5-b5al-
947061908eb0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

12

N306paxxenue
CEUYCHUI
UpaMubl, KyOa

https://lesson.edu.ru/my-school/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035c¢32a694



https://lesson.edu.ru/my-school/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d9b3328c-c979-4eb5-b5a1-947061908eb0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

U TIPU3MBI,
KOTOpBIE
MPOXOJIAT Yepes
ux péopa.
N3o6paxenue
MepeceyeHmst
MOJTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYEHUM
pa3HBIMHU
L[BETaMU

13

N3obpaxenue
CEUYECHMI
MUpaMU/IbI, KyOa
U TIPU3MBIL,
KOTOpbIE
MIPOXOJIAT Yepes
ux péopa.
N3obpaxenue
MepeceyeHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOEHHBIX
CEYCHUI
pa3HBIMU
[[BETaMU




14

Meton cinenoB
JUTSI IOCTPOEHUS
CEeUYEeHU U

15

Mertoz ciaenoB
JUISL TIOCTPOEHUS
CCUCHHI.
CaolicTBa
MepeCeUCHU
MIPSIMBIX U
IUIOCKOCTEH

16

Merton caenos
JUTSI TIOCTPOEHUS
CCUCHHI.
CsoiicTBa
MepecevueHu i
MPSIMBIX U
IUIOCKOCTEH

17

[Toctpoenue
CEYCHUH B
nupamuie, kyoe
o TpEM TOUKaM
Ha p&opax.
Co3nanne
BBIHOCHBIX
yepTexKen u
3aMuCh 11aroB
MOCTPOEHUS

18

IToctpoenue
CEYCHUH B




nupamuze, Kyoe
0 TPEM TOYKaM
Ha pEOpax.
Coznanue
BBIHOCHBIX
yepTexKen u
3aMuch 11aroB
MIOCTPOEHHUS

19

IToctpoenue
CEYEHUN B
nupamu/ie, Kyoe
o TPEM TOYKaM
Ha p&Opax.
Co3nanue
BBIHOCHBIX
yepTexen u
3aMMCh 1IaroB
IIOCTPOEHUSA

20

[Toctpoenue
CEYEeHUI B
nupamuie, kyoe
o TpEM TOUKaM
Ha p&opax.
Co3nanne
BBIHOCHBIX
yepTexKen u
3aMuCh 11aroB
MOCTPOEHUS

21

IToBTOpEeHune




IIaHUMCTPHUH:
Teopema o
IIPONOPLIMOHANIBH
BIX OTpE3Kax.
[Tomobue
TPEYrOJbHUKOB

22

IToBTOpEHUE
IUTAaHUMETPHUU:
Teopema
Menenasi.
Pacuertsl B
CEUEHUsIX Ha
BBIHOCHBIX
YepTekKax.
Ucropus
pa3BUTHUSA
IJJAHUMETPUU U
CTEPEOMETPUHU

23

KonTposbHas
pabota

" AKCHUOMBI
CTepEOMETPHH.
Ceuenus"

24

B3aumHuoe
pacnoJoKeHne
IPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaroniyec
s TIpSIMBIE.

https://lesson.edu.ru/my-school/lesson/celade96-43f0-4e20-bala-
94fad9f2f254?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035c¢32a694



https://lesson.edu.ru/my-school/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ce1ade96-43f0-4e20-ba1a-94fad9f2f254?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

[Ipusnaku
CKPEIIHUBAIOIIHXC
s IPSIMBIX.
[TapamensHbie
IpsIMbIE B
MIPOCTPAHCTBE

25

Teopema o
CYIIECTBOBAHUU
u
€IMHCTBEHHOCTHU
pSAMOM
MapajuIeIbHON
JAHHOU MPSIMOH,
MPOXOASIIEH
4yepe3 TOUKY
MPOCTPAHCTBA U
HE JeXaled Ha
JAHHOU MPSIMO1A.
Jlemma o
MepeCceUCHU
napasieabHbIX
MPSMBIX
IUIOCKOCTBIO

https://lesson.edu.ru/my-school/lesson/afd0fb32-eafc-4bab-beaf-
409449af43de?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

26

[TapamiensHOCTB
TPEX NPSMBIX.
Teopema o Tpéx
NapajuIeIbHbIX
MPSIMBIX.
Teopema o

https://lesson.edu.ru/my-school/lesson/33cdfabd-effb-4ddc-b83d-
4881413chel2?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035c¢32a694



https://lesson.edu.ru/my-school/lesson/afd0fb32-eafc-4bab-beaf-409449af43de?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/afd0fb32-eafc-4bab-beaf-409449af43de?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/afd0fb32-eafc-4bab-beaf-409449af43de?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/afd0fb32-eafc-4bab-beaf-409449af43de?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/33cdfabd-effb-4ddc-b83d-4881413cbe12?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

CKPEILMBAIOIINXC
ST IPSIMBIX

27

[TapamtensHoe
IIPOEKTUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
MapajieIbHOTO
MIPOEKTUPOBAHUSI.
N3o06paxenue
pa3HbIX GUryp B
MapajuIeIbHON
MIPOEKITUH

28

LenTpanbHas
MpoeKus. YTroma
c
COHaIpaBJICHHBIM
1 CTOPOHAMH.
Yron mexnay
MPSMBIMHU

https://lesson.edu.ru/my-school/lesson/4940b757-cab7-49ef-8314-
€9f108d0d1c4?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

29

3agaun Ha
JI0KA3aTeJIbCTBO U
HCCIIeI0BaHNE,
CBsI3aHHEIE C
pacnoyioKeHueM
MPSIMBIX B
MIPOCTPAHCTBE

https://lesson.edu.ru/my-school/lesson/01d61361-df8b-4ab7-8c7e-
1473fda56f57?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

30

IousTus:
MapaJyIENbHOCTD
IpsIMOM U



https://lesson.edu.ru/my-school/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/01d61361-df8b-4ab7-8c7e-1473fda56f57?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

IIJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipu3nax
MapaJuIEIbHOCTH
psIMOM U
IIJIOCKOCTH.
CaoiicTBa
MapaJuIeIbHOCTH
MpsIMOM U
IIJIOCKOCTH

31

I'eomerpuueckue
3aJa4d Ha
BBIYHCIICHUE U
JIOKa3aTeIIbCTBO,
CBSI3aHHBIC C
MapayieIbHOCTh
10 TIPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTtpoenue
CEYCHMUH,
MIPOXOAIIETO
yepe3 JaHHYIO
MPSIMYIO Ha
yepTexe U
MapaJyIEIbHOTO
APYrOM MpsIMOM.
Pacuér
OTHOILIEHU I




33

[TapannensHas
MIPOEKILINA,
MPUMEHCHHE JIS
MOCTPOCHHS
CeueHHil Kyba u
napaiesIeuIe;|
a. CpoiicTBa
napaiesIeuIe;|
a ¥ IIPU3MBI

34

[TapannensHbie
TIJIOCKOCTH.
[Ipu3naku
MapajieIbHOCTH
JIBYX TJIOCKOCTEM

https://lesson.edu.ru/my-school/lesson/7f69b1df-3a86-436e-baal-
a21e679eche2?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

35

Teopema o
napajuieIbHOCTH
u
€IMHCTBEHHOCTHU
IUIOCKOCTH,
MPOXOASIICH
4yepe3 TOUKY, He
MIPUHAIISKATYIO
TaHHOU
IUIOCKOCTH U
CICICTBUS U3 Heé

https://lesson.edu.ru/my-school/lesson/413f8608-d5e1-49¢9-98cc-
56e7882ed281?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

36

CsolicTBa
napauIebHbIX
MIOCKOCTEH: 0
napayuienbHOCTH



https://lesson.edu.ru/my-school/lesson/7f69b1df-3a86-436e-baa1-a21e679ecbe2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7f69b1df-3a86-436e-baa1-a21e679ecbe2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7f69b1df-3a86-436e-baa1-a21e679ecbe2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7f69b1df-3a86-436e-baa1-a21e679ecbe2?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/413f8608-d5e1-49c9-98cc-56e7882ed281?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

MPSIMBIX
MEPECEUCHUS TIPU
MEePECCUCHU U
ABYX
rapasieabHbIX
IUIOCKOCTEH
TpeThen

37

CaolicTBa
napajuieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIFOYEHHBIX
MEXITY
napajuieIbHBIMU
IUIOCKOCTSIMM; O
TepECCUCHUH
NpAMOM C AByMS
napajuieIbHbBIMU
IUIOCKOCTSIMH

38

IToBTOpEHME:
TeopemMa
[Tudaropa Ha
IIJIOCKOCTH

39

IToBTOpEHwue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TpEyroJabHUKA




CoiicTBa Kyba u

https://lesson.edu.ru/my-school/lesson/7b7d60fc-12e4-4b49-96f8-

40 IIPSIMOYT'OJIBHOTO 88b500105965?backUrl=https://urok.apkpro.ru/
napajuiesIenuIe]t token=00d3¢c187bded0129a346af21affaa6a9e375b1c38cf3d61632
a acf9035c32a694
Briuucinenune
JUTUH OTPE3KOB B
41 KyOe u
pAMOYTOJIEHOM
napajuieJenumne;|
€
[lepnenukynspH
OCTb IPSIMOU U
https://lesson.edu.ru/my-school/lesson/fladbfd7-b3c4-4dee-bd86-
IUTOCKOCTH.
42 MousHak 261739dbd433?backUrl=https://urok.apkpro.ru/
p token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TICpHCHARKYIIAPH acf9035c32a694
OCTH MIPAMOU 1
IUIOCKOCTH
[Tepnienaukynspa
OCTb MPAMOU U
https://lesson.edu.ru/my-school/lesson/3b6a500c-889d-478e-bb33-
IUIOCKOCTH.
43 MousHax 0d633185557c?backUrl=https://urok.apkpro.ru/
p token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
TICpHICHKYIAPH acf9035¢32a694
OCTH TIPSIMOU U
ILIOCKOCTH
Teopema o
CYIeCTROBAHMH https://lesson.edu.ru/my-school/lesson/30e86605-a7a6-451f-9579-
44 " 2a2775bcd8c0?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
€IUHCTBEHHOCTHU

MIPSIMOM,

acf9035c32a694



https://lesson.edu.ru/my-school/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/7b7d60fc-12e4-4b49-96f8-88b500105965?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f1adbfd7-b3c4-4dee-bd86-261739dbd433?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b6a500c-889d-478e-bb33-0d633185557c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b6a500c-889d-478e-bb33-0d633185557c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b6a500c-889d-478e-bb33-0d633185557c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3b6a500c-889d-478e-bb33-0d633185557c?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/30e86605-a7a6-451f-9579-2a2775bcd8c0?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

MPOXOJSIIEN
4yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHINKYIISIPH
OH K IJIOCKOCTH

Ilnockoctu n

https://lesson.edu.ru/my-school/lesson/b19f16d6-3b28-4043-97b8-

45 MEPIEHIUKYIISPH 8c7d81318f63?backUrl=https://urok.apkpro.ru/

bIE UM IIPSIMBIE B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

MHOT'OTPaHHUKAX acf9035c32a694

Ilnockoctr n https://lesson.edu.ru/my-school/lesson/0aa20bce-95f9-43e8-be86-
46 MEepIEHUKYIISIPH 74136b2cc12a?backUrl=https://urok.apkpro.ru/

bIE UM IPSIMBIE B token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

MHOTOTPAaHHHUKAX acf9035c32a694

[TepnienauKyssip

Y HaKJIOHHAsA. https://lesson.edu.ru/my-school/lesson/29832d4a-1fd3-404d-8edb-
47 [Toctpoenne €55b7c7321c8?backUrl=https://urok.apkpro.ru/

MEepHEHIUKYIIIpa token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

13 TOYKHU Ha acf9035¢32a694

PSIMYIO

[Tepnienaukyssip

1 HaKJIOHHAs. https://lesson.edu.ru/my-school/lesson/1089a149-671f-4ccc-a742-
48 [Toctpoenune cc73a3674661?backUrl=https://urok.apkpro.ru/

NEPIEHIUKYIIApa token=00d3c187bded0129a346af21affaa6a9e375b1c38¢cf3d61632

W3 TOYKU Ha acf9035c32a694

MPSIMYIO

Teopema o Tpex https://lesson.edu.ru/my-school/lesson/9914060c-1518-4715-ba25-
49 [EPIICHAUKYIISIpa 67a468c3e063?backUrl=https://urok.apkpro.ru/

X (mpsMast u
oOpatHast)

token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632
acf9035c32a694



https://lesson.edu.ru/my-school/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b19f16d6-3b28-4043-97b8-8c7d81318f63?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0aa20bce-95f9-43e8-be86-74f36b2cc12a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0aa20bce-95f9-43e8-be86-74f36b2cc12a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0aa20bce-95f9-43e8-be86-74f36b2cc12a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/0aa20bce-95f9-43e8-be86-74f36b2cc12a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1089a149-671f-4ccc-a742-cc73a3674661?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1089a149-671f-4ccc-a742-cc73a3674661?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1089a149-671f-4ccc-a742-cc73a3674661?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1089a149-671f-4ccc-a742-cc73a3674661?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9914060c-1518-4715-ba25-67a468c3e063?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9914060c-1518-4715-ba25-67a468c3e063?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9914060c-1518-4715-ba25-67a468c3e063?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9914060c-1518-4715-ba25-67a468c3e063?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

50

Teopema o Tpéx
NepIeHANKYISpa
X (mpsimasi u
oOparHast)

51

Yron mexny
CKPEITUBAIOIINM
WCS PSIMBIMU

52

ITonck
MepIEH UK YIISIPH
BIX TIPSIMBIX C
ITIOMOIIBIO
MepIEH UK YIISIPH
BIX IJIOCKOCTEH

53

OpToroHasibHOE
MIPOEKTUPOBAHUE

54

[Toctpoenue
CEYCHHI KyOa,
MIPU3MBI,
MpaBUJILHOM
MIUPaMUJIBI C
MTOMOIIBIO
OPTOrOHAJILHOU
MPOEKLIHNU

55

IToctpoenue
ceueHHi Kyoa,
IIPU3MBI,
IIPaBUIILHON
MIUPaMUJIBI C
MOMOILBIO




OPTOrOHAJIBLHOMU
MIPOEKLHUHU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIILHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

57

[Ipu3nak
MEepIEHUKYIISIPH
OCTH NPSIMOU U
IJIOCKOCTH KakK
CIIECTBUE
CUMMETPHH

58

[IpaBunbHbIC
MHOTOTPaHHUKH.
Pacuér
paccTOSsIHUU OT
TOYKH JI0
MJI0CKOCTH

59

IIpaBunbHBIE
MHOTOT'PAHHUKH.
Pacuér
paccTOsIHUN OT
TOYKH 10
IUIOCKOCTH

60

Crioco0sbl
OTIYCTHTH




MEePIEHUKYIISPbI
: CUMMETpHH,
CABUTI TOYKH I10
NapajuIeIbHON
psAMOM

61

Casur 10
HEIapauieIbHON
MIPSIMOM,
U3MEHEHHE
paccTostHui

62

KontponbHas
pabota
"B3anmHoe
pacnosioxkKeHue
MPSIMBIX U
IIJIOCKOCTEMN B
npocrpanctae"

63

[ToBTOpEHMeE:
YTOJ MEXKIY
MPSIMBIMU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TpPEyroJabHUKE,
TeopemMa
KOCHUHYCOB

https://lesson.edu.ru/my-school/lesson/e941547b-5bb6-4a6¢-8e9e-
3eca0cf43b92?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632
acf9035¢32a694

64

IToBTOpEHueE:
YIOJI MEXAY
CKpELIUBAIOIINM



https://lesson.edu.ru/my-school/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e941547b-5bb6-4a6c-8e9e-3eca0cf43b92?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

UCS TIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuueckue
METO/IbI
BBIUHCIICHUS yria
MEXIY MPSAMBIMHU
B
MHOTOTpaHHUKaX

66

JIByrpaHHbII
yroJ. CBOMCTBO

JINHENHBIX YTIIOB
JIBYTPaHHOTO

yria

67

[Tepnenaukynsipu
BI€ TJIOCKOCTH.
CsolicTBa
B3aHMHO
MePIEHINKYIISIPH
BIX INIOCKOCTEH

68

IIpuznak
MEepHEHINKYIISPH
OCTH IIOCKOCTEH;
Teopema o
psAMOM
[IepECCUYCHUS
JIBYX IIJIOCKOCTEMN
NEPIEHIUKYIIIPH
BIX TPETbEN
IIJIOCKOCTH




69

IIpssMOyroabHbBIM
napajuielienumne];
KyO; U3MEpeHHs,
CBOMCTBA
IPSIMOYT OJIbHOTO
napaiesenune]|
a

70

Teopema o
JUaroHajau
MPSIMOYTOJIbHOTO
napaiesenune,|
a U CIEeJCTBHE U3
Hee

71

Crepeomerpuyec
KHE U
MIPUKIIaTHBIE
3aJ1auu,
CBSI3aHHBIE CO
B3aMHBIM
pacmooKeHUueEM
MPSIMBIX U
MJI0CKOCTH

72

IToBTOpEHME:
CKPELLHBAIOIINEC
sl IPSIMBIE,
rapajieabHbIe
IJIOCKOCTH B
CTaHIapTHBIX
MHOTOI'paHHUKAX




73

[Tapa
apajuIeIbHBIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXC
A Hp?[MI)IX,
paccTosiHue
MEXOY
CKpPEIIUBAOIIM
HUCsA HpSIMI)IMI/I B
MPOCTHIX
CI/ITyaIII/IﬂX

74

Paccrosune ot
TOYKH 10
IUIOCKOCTH,
paccTosiHue OT
NpsSMOM 10
IUIOCKOCTH

75

Brranciaenue
paccTostHui
MEXKIY
CKPEILMBAIOIIUM
HCSI IPSIMBIMH C
TIOMOIIILIO
NepHEHIUKYIISPH
O MJIOCKOCTH

76

TpéxrpanHbii
yroi,
HEpaBEHCTBA I
TpeXTrpaHHbIX




yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO

yria

77

DJeMEeHThI
chepudeckoi
TCOMETPHH:
reoe3NUECKIe
JIMHUY Ha 3emie

78

KonTposbHas
pabota "YTibI u
paccrostHug"

79

CucremaTu3anus
3HAHHUHI

"MHoOTrorpaHHuK
H €ro 3JIeMeHTHI"

80

ITupamuga. Buast
MUPAMU]L.
IIpaBunbsHas
nupamua

https://lesson.edu.ru/my-school/lesson/09b75d8c-4c35-4cfd-90f9-
3e52b600b02a?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632

acf9035c32a694

81

IIpusma. IIpsamas
Y HaKJIOHHas
MIPU3MBI.
[IpaBunbpHas
npusma

https://lesson.edu.ru/my-school/lesson/4cc48f0f-53a7-456f-af 7f-
7df24bdbe51d?backUrl=https://urok.apkpro.ru/
token=00d3c187hded0129a346af21affaa6a9e375b1c38cf3d61632

acf9035c32a694

82

[Ipssmon



https://lesson.edu.ru/my-school/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/09b75d8c-4c35-4cfd-90f9-3e52b600b02a?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4cc48f0f-53a7-456f-af7f-7df24bdbe51d?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

napaulelenumesn,
IIPSIMOYTOJIbHBIN
napajulelenuIesn,
KyO

83

Beimykieie
MHOTOTpaHHUKH.
Teopema Ditnepa

https://lesson.edu.ru/my-school/lesson/ca94fa2c-2d73-4a6a-9815-
a67a29114013?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d61632
acf9035¢32a694

84

Beimykieie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MIOJIYIIPABUJIbHBIC
MHOTOTPaHHUKHU

85

KonTposbhnas
pabota
"MHOTOrpaHHUKHU

86

[TonsTue BexkTopa
Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

87

CymMma BEKTOpOB

88

Paznocts
BEKTOPOB

89

IIpaBuio
napajuleIeuIe|
a

90

YMHOXEHNE
BEKTOpA Ha YUCIIO



https://lesson.edu.ru/my-school/lesson/ca94fa2c-2d73-4a6a-9815-a67a29114013?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca94fa2c-2d73-4a6a-9815-a67a29114013?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca94fa2c-2d73-4a6a-9815-a67a29114013?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ca94fa2c-2d73-4a6a-9815-a67a29114013?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

91

Paznoxenue
BEKTOPA 10
6asucy Tpéx
BEKTOPOB, HE
JICKAIIIUX B
OJIHOH INIOCKOCTH

92

CkansipHoe
MIPOU3BEICHUE

93

Brmamcnenne
yriia MexXIy
BEKTOpaMHU B
MPOCTPAHCTBE

94

[Ipocreitmme
3a/1auu ¢
BEKTOpaMu

95

[Ipocreitmme
3a/lauu ¢
BEKTOpaMH

96

[Ipocreitmme
3a/1a4u ¢
BEKTOpaMH

97

[Ipocreitmme
3a/1a4u ¢
BEKTOPaMH

98

O06006111EHNE U
CHUCTEMAaTHU3aLU
3HAHUH

99

O0600611IEHNE U




cucreMaTrulanusa

3HaHUH
Hrorosas
100 | xoHTpONBHASA 1
pabora
Hrorosas
101 | xoHTpoOJBHAS 1
paborta
O06o06meHne u
102 | cucremaTu3anus 1
3HaHUU
OBUIEE
KOJIMYECTBO 102
YACOB IO

I[TPOTPAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bce
ro

KonTpoJbH
ble padoThl

IIpakTHyec
KHe padoThl

JlaTa
H3yUeH
usi

DJeKTpoHHbIe NH(POBBIe 00pa3oBaTebHbIE PecypChl

IToBTOpEHUE
TEMBI
"Koopaunatsl
BEKTOpa Ha
IIJIOCKOCTH U B
MIPOCTpaHCTBE"

https://lesson.edu.ru/my-school/lesson/792b235¢c-6941-4424-8ef4-
15d8e7146c97?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

[ToBTOpEHME
TEMBI
"CkansipHoe
MIPOU3BE/ICHUE
BEKTOpPOB"

https://lesson.edu.ru/my-school/lesson/9a20b1f4-2e8c-475b-bebf-
5b7b4f6754aa?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

[ToBTOpEeHUE
TEMBI
"Boruncnenue
yria MexXIy
BEKTOpaMH B
npocrpaHcTae’

IToBTOpEeHME
TEMBI
"VYpaBHeHHE
MIPSIMOM,
MPOXOISIIEN
yepes JBe
TOYKH"



https://lesson.edu.ru/my-school/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/792b235c-6941-4424-8ef4-f5d8e7146c97?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9a20b1f4-2e8c-475b-bebf-5b7b4f6754aa?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

VYpaBHeHue
IJIOCKOCTH,
HOPMaJIb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJI0CKOCTH,
HOpMaJIb,
ypaBHEHUE
TIJIOCKOCTH B
oTpe3Kax

BekropHoe
MIPOU3BEICHUE

https://lesson.edu.ru/my-school/lesson/3fc9c7fh-7b06-440d-b510-
14b1d3624653?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

JIunelinbie
HEPaBEHCTBA,
JIMHEITHOE
MpOrpaMMHUPOBa
HHE

JInnelinbie
HEpaBEHCTBA,
JIMHEHHOE
MpOrpaMMHUpOBa
HHE

10

AHanuTHYECKUE
METO/Ibl pacuéra
yria Mexay



https://lesson.edu.ru/my-school/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3fc9c7fb-7b06-440d-b510-14b1d3624653?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

MMpsIMbIMHA B
MHOTI'OrpaHHHKa
X

11

AnanmuTrdeckue
METOJIBI pacuéra
yriia MexIy
IUIOCKOCTSIMU B
MHOTOT'paHHUKA
X

12

dopmyna
paccTosiHUA OT
TOYKH J0
IIJIOCKOCTH B
KOOPAMHATAX

13

Haxoxnenue
paccTOSsIHUM OT
TOYKH 0
IJIOCKOCTH B
KyOe

14

Haxoxnenue
pacCTOSsIHUM OT
TOYKHU JI0
IJIOCKOCTH B
MIPaBUIILHOU
nupaMu/Jie

15

KoHnTponsHas
pabota
"AHanuTHyeCcKa
s reomeTpus"




16

Ceuenus

MHOTOTPaHHUKO
B: CTaHJapTHBIC
MHOTOTPaHHUKA

17

Ceuenusa
MHOTOTPaHHUKO
B: METOJ] CJIEJIOB

18

Ceuenus
MHOTOTPaHHUKO
B: CTaH/IapTHBIE
IUIOCKOCTH,
TepECEUCHHS
MIPSIMBIX U
IUIOCKOCTEH

19

[TapannensHbie
MpsIMbIE U
IJIOCKOCTH:
napajuieNbHbIe
ceueHus

20

[TapannensHbie
psIMbIE U
IIJIOCKOCTH:
pacyér
OTHOIIEHUN

21

[TapamiensHbie
IpsIMBIE U
IIJIOCKOCTH:
YTIIbI MEXIY
CKpELIUBAIOIINM

https://lesson.edu.ru/my-school/lesson/b273973d-35ef-4255-a074-
8d5ba0561acl?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694



https://lesson.edu.ru/my-school/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/b273973d-35ef-4255-a074-8d5ba0561ac1?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

HCA IpAMbIMU

[lepnenpuxyssp
HBIC Hp?[MI)Ie u
INIOCKOCTH:
liz;};?apmme https://lesson.edu.ru/my-school/lesson/3da32a0d-d4bc-4174-9a67-
29 - 1f364ae5¢916?backUrl=https://urok.apkpro.ru/
. token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
HBIX IIJIOCKOCTCH cf9035032a694
nu HpSIMI)IX,
CUMMETPUH
MHOFOFpaHHI/IKO
B
[TepnienauKyssip
HBIC NIPAMBIC 1 https://lesson.edu.ru/my-school/lesson/9df54859-5098-4567-b01c-
23 IUIOCKOCTH: b733daab872c?backUrl=https://urok.apkpro.ru/
TeopeMa O Tpex token=00d3c187bded0129a346af21affaa6a9e375b1c38¢f3d61632a
MEPIIEHAUKYIIAP cf9035¢32a694
ax
[Tepnienaukyssip
E;fclg}z:e ! https://lesson.edu.ru/my-school/lesson/63f97cca-7581-4c6f-a8e7-
24 T — 6c3429d02146?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
JITHH B cf9035¢32a694
MHOTOTpaHHUKA
X
[ToBTOpeHue: https://lesson.edu.ru/my-school/lesson/d59221dc-80a2-425b-a411-
o5 nomagd ececacde76fe?backUrl=https://urok.apkpro.ru/
MHOTOYT'OJIbHUK token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a

0B, (hopMyIbI

cf9035c32a694



https://lesson.edu.ru/my-school/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/3da32a0d-d4bc-4174-9a67-1f364ae5c916?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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JUTS TIIOIIAJICH,
COOOpaKeHUS
oao0us

26

IToBTOpEHME:
IJI0LIAAN
MHOTOYTOJIEHUK
0B, GOpMYIIbI
TS TIIOIIAJICH,
cooOpakeHUs
mo00us

27

[ToBTOpEHME:!
TIOMIATH
MHOTOYTOJIbHUK
0B, (OPMYIIBI
JUTS TUIOIIAJICH,
cooOpakeHUs
nooous

28

IInmomanu
CEUYCHMIT
MHOTOTPAaHHUKO
B: IJIOLIA/IU
MOBEPXHOCTEM,
paspe3aHus Ha
4acTu,
COOOpaxeHus
noAooust

https://lesson.edu.ru/my-school/lesson/d59221dc-80a2-425b-a411-
ececacde76fe?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694

29

IImomanu
ceueHuu
MHOTOT'PAHHUKO

https://lesson.edu.ru/my-school/lesson/d59221dc-80a2-425b-a411-
ececacde76fe?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
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B: TUIONIAIN
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COOOpaKeHUS
noo0us

cf9035c32a694

30

KontponbHas
paborta
"[ToBTOpeHue:
MHOTOTpaHHUKH,
ceueHus
MHOTOTPAaHHUKO

B

31

OOBéMm Tena.
O0BeM
MPSIMOYTOJIBHOT
0
napajuiesienumne
Ja

https://lesson.edu.ru/my-school/lesson/638fcc87-6b77-4635-h681-
2d76ce63103d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

32

3amaun 00
yIIBOEHUU Ky0a,
0 KBajpatype
Ky0a; o
TPUCEKLUH yria

33

Crepeomerpuue
CKHe€ 3a]1auH,
CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOT

https://lesson.edu.ru/my-school/lesson/638fcc87-6b77-4635-b681-
2d76ce63103d?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694
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0
napasuiesnenure
na

34

[Ipuknagasie
3a/1a4y,
CBSI3aHHBIE C
BBIYMCIICHUEM
00BbEMa
MIPSAMOYTOJIBHOT
0
napajuiesenume

na

35

O06BEM TpsiMOiA
TIPU3MBI

36

CrepeomeTrpuye
CKHUE 3aJ1auH,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB
MPSAMOU MPU3MBbI

https://lesson.edu.ru/my-school/lesson/8ae14067-ab4c-40db-b3a8-
a8e8ca33b558?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

37

IIpuknagaeie
3aJa4u,
CBSI3aHHBIE C
00BEMOM
MIPSAAMOM IIPU3MBI

38

Brruucnenue
00BEMOB TeII ¢
IIOMOIIBIO
OIPEAEIEHHOTO



https://lesson.edu.ru/my-school/lesson/8ae14067-ab4c-40db-b3a8-a8e8ca33b558?backUrl=https://urok.apkpro.ru/%20token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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HHTETpAJIA.
O0BéMm
HaKJIOHHOM
MPU3MBbI

39

Breraucnenne
00BEMOB TeJI C
IIOMOIIILIO
OTPENEIIEHHOTO
HHTETpaja.
O0BéM

nmrupaMHu bl

40

dopmyna
00BEMa
MMUPaAMU/IBI.
OTtHomeHne
00BEMOB
MMUPaMU/I C
001muM yriom

41

dopmyna
00BEMa
MMUPaAMHU/IBI.
OTHolIeHHne
00BEMOB
MUpaMHJ C
o0IIMM yriiom

42

Crepeomerpuue
CKHe€ 3aJ1auu,
CBSI3aHHBIE C
o0BbEMaMu




HAKJIOHHON
MPU3MBbI

43

Crepeomerpuue
CKHE 3aJ1a4H,
CBSI3aHHBIE C
o0béMamu
TUPAMUIBI

44

[IpuknagHsie
3a/1a4¥ 10 TeMe
"O0BéMBI TEN",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOH
MPU3MBI

45

[Tpuxknagasie
3a7a4M 110 TEME
"O0BEMEI TEN",
CBSI3aHHBIE C
00BEMOM

A PAMM/IBI

46

I[Ipumenenue
00BEMOB.
Brruucnenue
paccTosiHus 10
IIOCKOCTH

47

KoHnTponsHas
pabota "O0béM
MHOTOI'PaHHUKA




48

[Munueapudecka
sl IOBEPXHOCTb,
oOpa3yromue
LHMIMHIPUYECKO
1l IOBEPXHOCTH

49

Humaap.
[Ipssmoint
KpyroBOH
LHAIUHP.
[Tnmomane
MTOBEPXHOCTHU
HWIHHIpA

50

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MTOBEPXHOCTH.
Konyc

51

CedeHnue KoHyca
MJI0CKOCTBIO,
napasuiebHON
MJI0CKOCTH
OCHOBaHUS

52

Yceu€HHbli
KOHYC.
N306paxxenue
KOHYCOB U
YCEYEHHBIX
KOHYCOB




53

IInomans
OOKOBOH
MMOBEPXHOCTH U
MOJIHOM
MMOBEPXHOCTHU
KOHYcCa

54

IInomans
0OKOBOI1
MMOBEPXHOCTHU U
TTOJTHOM
MMOBEPXHOCTHU
KOHYycCa

55

CrepeomeTrpuye
CKHUE 3aJ]auu Ha
JI0Ka3aTeIbCTBO
Y BbIUHCJICHHE,
MIOCTPOCHUEM
CEUYCHMIT
UWIHH]PA,
KOHyca

56

Crepeomerpuue
CKHUE 3aJ]auu Ha
JI0Ka3aTeNbCTBO
Y BBIYMCIICHHE,
MOCTPOECHUEM
CEYEHUM
WIHH]IPA,
KOHYyca

57

IIpuknagasie




3a/1a4u,
CBsA3AHHBIC C
III/IJII/IHIIpOM

58

[Ipuknagasie
3aJ1a4H,
CBSI3aHHBIE C
LUAJIUHIPOM

59

Cdepa u map

60

[Iepeceuenue
cdepsl 1 mapa ¢
IJI0CKOCTBIO.
Kacanwue mapa n
chepsl
MJI0CKOCTBIO.
Bun n
Hn300pakeHUE
mapa

61

[Tepeceuenue
cdepsl U mapa ¢
TJI0CKOCTBIO.
Kacanue mapa u
chepsl
IUIOCKOCTBIO.
Bunu
n300pakeHue
mapa

62

YpaBHeHue

cepsl.
Inomrane




cdepsl u €
yacTeu

63

CummMmerpust
cdepsl U mapa

64

Crepeomerpuue
CKH€ 3a/1a9u Ha
JI0Ka3aTeIbCTBO
U BBIYHCIJICHUC,
CBSI3aHHBIE CO
cdepoit u
1apom,
MOCTPOSHHUEM UX
CEYECHMI
MJI0CKOCTBIO

65

CrepeomeTrpuye
CKHUE 3aJ]auu Ha
JI0Ka3aTeIbCTBO
Y BBIUUCIICHUE,
CBSI3aHHBIE CO
chepoit u
apom,
MIOCTPOCHUEM UX
CceYeHUM
IIJIOCKOCTBIO

66

IIpuknanasie
3aJ1a4H,
CBSI3aHHBIE CO
chepoii u
apom




67

IToBTOpEHueE:
OKPY>XHOCTh Ha
IIJIOCKOCTH,
BBIYHCJICHUA B
OKpY>KHOCTH,
CTaHapTHBIE
noaoous

68

Pazmmunsnie
KOMOWHAIIUU
TeJ BpaIlieHus u
MHOTOTPaHHUKO
B

69

3amaun Mo TemMe
"Tema u
MMOBEPXHOCTHU
BpaieHus"

70

3amaun Mo TemMe
"Tema u
MMOBEPXHOCTHU
BpaieHus"

71

KonTposbHas
pabora "Tena u
MTOBEPXHOCTHU
BpaieHus"

72

O6BéM
MTHH]IPA.
Teopema 06
o0BEMe
PSIMOTO




HWIMHAPA

73

Brruncienue
00BEMOB TeTI C
IMOMOIIBIO
OIPENEIIEHHOTO
HHTETpaja.
O06BEM KOHYCa

74

IInomanu
OOKOBOM 1
TTOJTHOM
MMOBEPXHOCTHU
KOHYycCa

75

CrepeomeTrpuye
CKHUE 3aJ]auu,
CBSI3aHHBIE C
BBIYHCIICHUEM
00bEMOB
UWIHH]PA,
KOHyca

https://lesson.edu.ru/my-school/lesson/876f7¢c15-e327-4d74-b638-
9a0a7a730994?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

76

IIpuknagaeie
3aJIa4M 110 TeMe
"O0BEMBI U
ILIOIIA N
IOBEPXHOCTEU

TCI

https://lesson.edu.ru/my-school/lesson/6a32ddff-c4b2-4e1d-9c4c-
192c017b7418?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1¢c38cf3d61632a
cf9035¢32a694

77

O0béMm mapa u
IIapOBOTO
CEeKTOpa.
Teopema 06

https://lesson.edu.ru/my-school/lesson/8ae14067-ab4c-40db-b3a8-
a8e8ca33b558?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632a
cf9035¢32a694
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o00BEMe mapa.
[lnomane
cepsl.
Crepeomerpuue
CKHE 3aJ1a4H,
CBsI3AHHBIC C
BBIYUCJIICHUEM
00BEMOB 111apa,
IIapOBOTO
CerMEHTa U
IIapOBOTO
CEeKTOopa

78

[Tpuxknagasie
3a7a4M 110 TEMeE
"O0BEMEI TET",
CBSI3aHHBIC C
00BEMOM 11apa
1 IUIOIIAIbI0
cdepsl.
CooTHoOIICHUS
MEeXIY
ILIOIIAIMH
MOBEPXHOCTEHN U
00BEMaMH
ITOTIOOHBIX T

https://lesson.edu.ru/my-school/lesson/876f7¢c15-e327-4d74-b638-
9a0a7a730994?backUrl=https://urok.apkpro.ru/
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O06o0maromiee
noBTopenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CUCTEMaTU3aIus
3HaHUM:
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Ob6o6maromee
noBropenue 11




MOHATUH U
METO/I0B Kypca
reomerpun 10—
11 knaccos,
cUCTeMAaTH3aLus
3HaHUM:
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npocrpaHcTae”
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reomerpun 10—
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3HaHUM:
"Bektopsl B
npocrpanctae"

89

O06o0maromiee
noBTopenue 11
MMOHATHH U
METO/I0B Kypca
reomerpuu 10—
11 knaccos,
CHCTEMAaTHU3alH
3HaHui: "O0beM
MHOTOTpaHHUKA
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Oo6o01aromiee




noBtopenue 11
MOHATUH 1
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEMAaTH3aIlH
3HaHui: "O0beM
MHOTOTpaHHUKA
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O6o06maromee
noTopenue 11
TOHSITHHA 1
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEeMaTH3aIus
3HAHWI:
"ITnomann
MMOBEPXHOCTH U
00BEMBI
KpyTrJbix Ten"
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Oo6o01aromiee
noBTopenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHCTEMAaTHU3allH
3HAHUM:




"IInomamu
MMOBEPXHOCTU U
00BEMBI
KpyIribIX Ten"
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HUrorosas
KOHTPOJIbHAS
paborta

94

HUtorosas
KOHTPOJIbHAS
pabota

95

[ToBTOpEHME,
0000mIeHNE 1
CHCTEMAaTH3alIH
3HaHUU
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Ucropus
pa3BUTUA
CTEPEOMETPUHU
KaK HayKH U e€
pOJib B pa3BUTUHU
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI
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Hcropus
pa3BUTHSA
CTEpEOMETPUHN
KAaK HayKU U eé
pOJIb B pa3BUTUH
COBPEMEHHBIX




WH)KEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTHUU
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COBPEMEHHBIX
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Ucropus
pPa3BUTHUSA
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WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI
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Hcropus
pa3BUTHSA
CTEpEOMETPUHN
KAaK HayKH U e€
POJIb B pa3BUTUU
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX




TEXHOJIOT I
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Hcropus
pa3BuTHUA
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KaK HayKH U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
VWH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIOIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYI'PAHHBIA YroJ, TPaHU JBYIPAHHOTO yrja,
7.5 pedpo IBYrpaHHOrO yria, JUHEWHBIN yroa JBYrpaHHOTO yria, TpagycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHSTHUSAMU: MHOTOIPAHHUK, BBINYKJIBIA W HEBBITYKIIBIH
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, TPAaBUIbHBI MHOTOTPaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHMpamMuza, MpU3Ma,
MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BbIMYKJIble U HEBBINYKIIbIE MHOTOTPaHHUKH, MPaBUJIbHbIC
MHOTOTPaHHUKH, IPSIMbIE U HaKJIOHHBIE IPU3MBI, TapaJljiesIenUuIe/Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBINOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pEelIeHUH  CTaHAapTHBIX MaTeMaTHYeCKMX 3ajJad Ha  BBIYUCIICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alropuTMaM, TPUMEHSS HM3BECTHBIE AaHATMTUYECKUE METOJBI MpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Boeruncnsate 00bEMBI U IIIOMIAM IOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMua) ¢ HpUMEHEHHEM (OpMyJ, BBIUUCIATH COOTHOILICHUS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPHPETHPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomeTrpuyeckue (GaxKThl ISl PEHICHHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHHUSI 3a/1aHbl B SIBHOU (hopme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA UM DIIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PAcIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONTydEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh peabHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4eCKu CPOPMYTUPOBAHHOMN MPOOJIEMBI, MOJEIUPOBATh pealbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATh IMOCTPOCHHBIC MOJCIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara aireopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: LMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON IOBEPXHOCTH, IMIMHIAP, KOHHYECKas IOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEH TeN  BpALICHHS,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WM TeEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAASIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe u3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeJ
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MNpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpeACTaBICHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomeTpuyeckue (GaxKThl Uil PEHICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSIMH: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroj
MEXJ1y BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MECXKAY BEKTOpaMH, CKAJIAPHOC IIPOU3ZBEACHHE, pacCKiIaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IMPHUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amauyn Ha J0Ka3aTEILCTBO MAaTEMAaTHUYECKHX OTHOIIEHUM U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIWYHH II0 06pa3uaM Wi aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuICHNn CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCIlO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecKu c(HOpMYyIHMPOBAHHON NPOOIEMbI, MOACIHPOBATH PEaTbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, amrmapara anreopsl,
pemiaTh  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
U CKPCHIMBAIOIIUECCA  IPAMBIC. HapaJ'IJ'IeJ'II)HOCTI) MNpAMBIX U MIIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUIeIbHBIE IMpPsAMBIE B IIPOCTPAHCTBE, IAPAUICIBHOCTh TPEX
MIpsAMBIX, MOapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IHIOCKocTed. [Ipocreiimue
MPOCTPAaHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTU: TETpadp, KyO, mapasuienenurne],
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM M TUIOCKOCTH, TEOPEMA O MPSIMON MEPHEHANKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U MIIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIA YroJl ABYrpaHHOro yria. [lepneHaukynsp v HaKJIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUIOCKOCTH, MPOEKLUs GUTyphbl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yrosibHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsiMas ¥ HaKJIOHHAs MPU3MbI, OOKOBas W
MOJIHAs TIOBEPXHOCTH Mpu3Mbl. [lapanienenumnesn, npsaMOyroibHbIN Mapaienenumne]] u
ero cpoiictBa. [lupammna: N-yronbHas nupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[IBL, MPaBUIbHAS U YCEUEHHAs MUPAMHIA.
DOneMeHTbl Npu3Mbl W Tmupamuibl. [IpaBuiibHBIE MHOTOTPaHHHKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, IMpaBWIbHAS TMpU3Ma M MpaBWiIbHAas MHpaAMHUJA,
MpaBWJIbHASI TPEYroJibHASI MUpaMKJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOIPAHHHMKAX: OKTa’Ap, MOOAEKadap U uxocadapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B NnupamMmnuzax, IapauieJICIueaax, IMpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpancTBe. COOTHOIICHUSI MEXY IJIOMIAASIMU TOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 0Opa3yrolue MUINHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronie KOHNYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
IJI0MIaah OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: 0Opasyroommue Hu
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdepbl. B3anmHuoe
pacnofio)keHue ceprl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BMcaHHasi B MHOTOI'PaHHUK, WM TEJIO BpallleHus

6.6

[Tonatue 06 oOnEmMe. OcHoOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapauieNienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMIEHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpéMamMu ITOJOOHBIX TET

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenue 3anad, cBsI3aHHBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHatel BEKTOpa.
[Ipocreiimme 3agaum B KOOpAMHATaX. YTroid Mexay Bekropamu. CkanspHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH F€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (QOpPMYIUPOBATh M ONEPUPOBATh MOHATUSAMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJACTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OICpalluh HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
W OMHUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIOJIB30BaTh Tpadbl MpU

PEIICHNH 3aJa4

VYmenune ONCpHUpOBaTh IOHATUAMU: HATYPAJIbHOC 4YHUCIIO, LEJI0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palOHaJIbHBIM IIOKAa3aTeJIEM, CTCIICHBb C HeﬁCTBHTeHBHBIM II0Ka3aTejieM,
norapn(bM qucia, CHHYC, KOCHHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJII, palrOHAJIBHOC YHUCIIO, HPPAUOHAJIBHOC YHCIIO,
MHOJXCECTBa HATYPAJIbHBIX, MNCJIbIX, PAlUOHAIBHBIX, JIEMCTBUTEIIBLHBIX
2 YUCCII; YMCHHC UCIIOJIb30BATh IIPU3HAKU JCIIUMOCTH, HauMEHBIITHI O6H_II/II71
JACINUTCIIb W HAWMMCHBIICC 06111ee KpaTHOC, aJIr'OPUTM EBknupga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITUOHHBIMU CHCTCMaMU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYEHUH U Hp606pa30BaHI/I}I
BLIpa)I(eHHfI CO CTCICHAMH U J'IOI‘apI/I(i)MaMI/I, HpeO6p330BaHI/IH I[pO6HO'
paluOHAJIBHBIX Bpra)KeHI/II\/’I; YMCHUC ONICpUpPOBATH TIOHATHUAMU

IoCJICA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, TreoMETpUICCKasa




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, onpeienuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEpPHUpPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C TMOMOIIBIO paA3JIMYHBIX NPHUEMOB; pEIIaTh
YPAaBHEHUs, HEPABCHCTBA M CHUCTEMBI C MapaMeTpoOM; IPUMEHATh
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U pealbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJIbLIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HeNpepbIiBHAs (YHKIIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBbI, TMPOW3BEACHUS, YAaCTHOTO H
KOMIIO3UIMK (DYHKIUH, HAaXOOUTh ypaBHEHHUE KacaTelbHOU K rpaduky
(GYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HaueHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTH4YeCKOTro
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAUITYYIIETo
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMiA, JTUHEWHas QYHKIHS, KBagpaTH4Has (QyHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYecKHe (YHKIWHU, TOKa3aTelbHas W
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIyT, HaJOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEpAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3YyIbTaTOB, YMEHHE MOJEIHPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHs, CTAaHIApPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaONMIIAX, HA AMarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl MW JAMarpaMM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHe OmnepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; IMPHUMEHSTh
(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMyITy MOJIHOM
BepoATHOCTH, Gopmyny bepHysin, komOuHAaTOpHBIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, paclpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIUU paCHpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJUTH TPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOPHBIE (aKThl U PACCYXACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTaBIATH BEPOSATHOCTHYIO MOJIENb H

MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUHA yroJl, IBYrpaHHbIN
yroJ, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs npsamble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSMH; YMEHHUE HCIOJIb30BaTh MPU pPELICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHMKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHyca, IMJIMHApA, 00bEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C NTOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIMpeaeSCHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
napajyieIbHBI TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYWHBI (JJTMHA, YTOI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HH, YMEHHE BBIYHCIATH T'€OMETPHYECKUE BEIUYHHEI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAIL TOBEPXHOCTH), HCIOJB3YS
W3y4YEeHHbIE (OPMYIBl MU METOJbl, B TOM YHCIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ MapaJuleenumneaa, MUPaMUbl, TPU3MBbIL, IHIUHJpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD

12

VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CUCTCMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTOA

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYCHUH TPUPOIHBIX U OOILIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHl MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BRIYKUCICHUS
1.1 HatypayibHble 1 nienbie urcia. [[pu3Haky TeTMMOCTH TISITbIX THCeT
12 Panmonaneapie  unciaa. OOBIKHOBEHHBIE W JIECATHYHBIC JApOOM, TPOIEHTHI,
' OECKOHEUYHBIC TTEPHOIMICCKHUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyeckumMu
' KOPHSIMU HATypaJIbHOU CTEIICHU
14 Crenens ¢ 1enpIM nokaszarenaem. CTeNeHb ¢ pallMOHaJIbHBIM MoKa3aTeneM. CBolcTBa
' CTCTICHH
15 CuHyC, KOCHMHYC M TAaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJIbHBIE JTOTAPU(MBI
JeiictButenbHple  4ucia. Apudmerndeckue omepanuud ¢ JACHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPABUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KowmmnekcHeie yncna
2 YpaBHEeHHS 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkiys, cnocoObl 3amanus ¢yHkiuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GyHKIIH
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymun ¢yHknum.
3. [IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanGompiiee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIUS C HATypajdbHBIM M LEJNbIM IOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas u reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FI€MEHTAPHBIX (PYHKIINN
[IpuMeHeHre NPOW3BOTHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 IKcTpeMyMbl. HaxoskxeHne HanOosblIero U HaMMEHBIEro 3HaYeHUs: QYHKIIUUA Ha
OTpe3Ke
4.3 IlepBooOpa3nas. MuTterpan
5 MHoecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTb M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




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

1. YVyeOHUK

Marematuka. ['eomerpus : 10-i1 knace : yriryOJIeHHBIN YpPOBEHb : yueOHUK /
A.T'. Mep3nsk, I.A. Homuposckuii, B.M. Ilonskos ; nmox pexn. B.E.

[Mogonbckoro. — 9-e uzx., crep.  Mocksa : [Ipocsemenue, 2025. — 272 c.
2. YueOHUK

Marematuka. ['eomerpus : 11-i1 knace : yriryOJIeHHBIN YPOBEHb : yueOHUK /
A.T'. Mep3snsik, I.A. Homuposckuii, B.M. IossikoB ; nox pea. B.E.

[Togonbckoro. — 9-e u3x., crep.  Mocksa : [Ipocsemenue, 2025. — 254 c.

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. T'eometpus. 10 kmacc. Metoauyeckoe nocooue. YriayOneHHbIA YPOBEHD -
byuxko E.B., Mepzmsik A.I'. u ap.
2. T'eometpus. 11 kimacec. Metonuueckoe nmocobue. YriayOiaeHHBIA YPOBEHbD -

byuko E.B., Mep3nsak A.I'. u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Bubnmuoreka ®TUC Mos mkona https://myschool.edu.ru/



https://myschool.edu.ru/

HUCITOJBb3YEMOE OGOPYJITOBAHUE U ITPOI'PAMMHOE OBECIIEYEHMUE,
IIPUOBPETEHHOE B PAMKAX ITOJYYEHUS 'PAHTA 11O ITPOEKTY «IT-
OUBUKN»

KomnbrorepHoe u nepugepuiinoe 000pyaoBaHue

l.MuTepakTuBHAs naHeNb, paboyas CTaHUUA IS ydaluxcs, padoyast CTaHIus ISt
YUHTEIIS.

2.Oa31I-HAKOUTENb

3. MOV g 3D neuatu

4. UntepaktuBHbie 3D-Momenu nporpammuoro komiuiekca MozaBook
Y4eOHOe U yueOHOe J1abopaTOpHOE 000PYA0BaHUE

1.Iudposas nadoparopus

2. USB-nakonutenb

3. CeHcopsl

Crnenuaju3upoBaHHasi Me0eJIb U CHCTEMbI XPaHEHHUS

1.Cron naGopaTopHbIi HU3KUN THTT 1

2. CTyn y4yeHUUYECKUM

3. llIxad my1st TOKYyMEHTOB

4. Cton nabopaToOpHbIN HU3KWM THIT 2

5.CToJ1 IeMOHCTPAIMOHHBIN (PU3NUECKUl ¢ MPUOOPHBIM KOMILIEKCOM
6. Cton 1151 yuurens

7.Cton 1abopaTopHbIil ¢ TYMOOI

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCYpPChl, 00Pa30BaTeIbHbI KOHTEHT

1.Y4eOnble MaTepuaibl U3 BCTpOoeHHON 0nbmmnoTexu 3 Dcren (Moenein)
00pa30BaTEIBLHOTO M MIO3HABATEIHHOTO COACPKAHUS






