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HHOACHUTEJIbBHAA 3AIINCKA

PaGouas mporpamma yuebHoro Kypca «I'eoMerpus» 6a30BOT0 YpOBHS JUISl 00YJarOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeiHero oouiero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MMPOBBIX TpPEOOBAaHMUH,
MpPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUS.
Peanmaul/m porpaMmabl oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIO0CTHOCTH
O6HI€Ky.]'II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJAW U3YUEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TEOMETpPHH Ha YpPOBHE CpPETHEro OO0IIero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, (GopMHpOBaHUS
(YHKIIMOHATTLHOW MAaTeMaTHYeCKOW T'PaMOTHOCTH, HW3Yy4eHHUS APYTUX YIeOHBIX TUCITHILIVH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINIHOCTH M TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIUH, COOTHONMICHUH PEATbHOTO W HICABHOTO, XapaKTepe OTPaKEHUS
MAaTeMaTHYE€CKOW HAyKOM SIBJICHHH W MPOILIECCOB PEATBHOTO MHUPA, MECTE€ T€OMETPHUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eoMerpust sBiIseTCs OJHUM M3 0a30BBIX IMPEAMETOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHMs, TaK Kak 00OECIEYMBAET BO3MOXXHOCTh M3y4Y€HHUs KaK JUCHIUIUIMH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MeInuieHue, (GopMUpyeMoe TPH H3YyYEHUH OOYJArONTUMUCS TMOHATHIHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IICTIOYKH JIOTHYECKUX YTBEPKICHUHW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4y, yMEHHE BBIJIBUTATh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCS TIPH PEIICHUW 3a7a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpPHEHTHUPOBATHCS B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJb BO BCEX
00J1acTAX JAESATEIBHOCTH uejoBeka. OpueHTalus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLHMAIBHOTO OBITHSA, (PopMa OTpaK€HUsS OKPYXKAIOIIET0 MHpA,
YCIIOBHE  YCIICIIHOTO TIO3HAaHUS W aKTUBHOTO IMPeoOpa3oBaHUs  JIEHCTBUTEIHLHOCTH.
OnepupoBaHue MIPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSCT pa3HbIe BUABI YUeOHON U TPYIOBOM
NESITENbHOCTH, SBJISETCA OJHUM U3 MPO(GECCHOHAIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyalbHa
3amaya GopMUpPOBaHUS y OOYYAIONMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHUIHOCTH
00pa3HOTr0 MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAaKTUYECKOU
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Henabp ocBoeHus mnporpamMMmbl ydeObHoro kypca «['‘eomerpusi» Ha 0a30BOM YpOBHE
oOyueHusi — oOmeoOpa3oBareinbHOE U OOMIEKYJIBTYPHOE pa3BUTHE OOydaloluXcs uepes
obecrieueHre  BO3MOXKHOCTH  MPHOOpETEHUS U HCIOJb30BAaHUS  CHUCTEMATHUECKUX
TeOMETPUYECKUX 3HAHUM M JEHCTBHM, CHeMUUYHBIX T€OMETPHH, BO3MOKHOCTH YCIIEUTHOTO
MPOJOJKEHHsT  00pa3oBaHUS MO  CHEIUAIBHOCTSM, HE CBA3aHHBIM C  MPUKIATHBIM
WCIOJIb30BAHUEM T€OMETPHH.

[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE MpeAHA3HAuYeHa A OOYyJaroIIMXCs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpa3om, oOydaromnruecs Ha 0a30BOM YpOBHE JOJKHBI OCBOHTH
oOmIue MaTeMaTH4ecKue yMEHHs, CBSI3aHHbIC CO CIEeNU(UKON TeOMETPHH U HEOOXOIUMBIE IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO



Oonee rryO0OKO, €CITU B JAIBHEUIIIEM BO3SHHKHET HEOOXOIUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccuOHaTbHON 1A TEILHOCTH.

Joctmxenne eH OCBOCHUS POTPaMMBI obecrnieunBaeTcs penieHueM
COOTBETCTBYIOIIUX 3amad. [IpHOpUTETHBRIMH 3agayaMu OCBOCHHUs Kypca «['eomerpum» Ha
6azoBoMm ypoBHe B 10—11 kaccax siBISIFOTCS:

e (GopMHpPOBaHHE TPEICTABICHUS O TEOMETPUU KAaK YacTH MHUPOBOH KYJIBTYPHl H
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (GopMHpPOBAHHE TMPEACTABICHUS O MHOTOTPAaHHMKAX W TellaX BpAIIEHUS KaK o
BOKHEHIIIMX MATEeMATHYECKUX MOJCIISAX, IMO3BOJISIFOIINX ONUCHIBATh M W3Y4aTh PA3HBIC SBIICHUS
OKPYXAIOIIEro MHUPA;

e (GOpMHPOBAHHE YMCHHS PACIO3HABATh HAa YEPTEkKaX, MOJCISAX M B PEATLHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJIAJICHUE METOJAMH PCIICHUS 3a7ad Ha TIOCTPOCHUS Ha HM300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (GopMHpPOBaHHE YMEHHUS ONIEPUPOBATH OCHOBHBIMU MOHSATHSMH O MHOTOTPAaHHHKAX H
TeJax BpaIlleHUs U X OCHOBHBIMH CBOHCTBAMU;

® OBRJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aJla4; (OPMHUPOBAHHUE YMECHHS
MIPOBOJINTHh HECJIOXKHBIC JOKa3aTeIbHBIE PACCYKICHHUS B XOJIE PEHICHUS CTEPEOMETPHUYCCKHX
3aJ1a4 ¥ 33J1a9 ¢ MPAKTHICCKUM COJICPKAHHEM;

® Dpa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEM  0O0ydaromuxcs,
MMO3HABATEIFHON aKTUBHOCTH, UCCIICIOBATEIIbCKUX YMEHHUH, KPUTUIHOCTH MBIIUICHHUS,

e (opmupoBaHHe (HYHKIIMOHATHLHOW T'PaMOTHOCTH, PEJICBAHTHOW T'C€OMETPHH: YMCHHE
pacrno3HaBaTh MPOSIBJICHUS TIE€OMETPUUYECKMX MOHSTUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNIbHBIX JKU3HEHHBIX CUTYallUsX U MPH HU3yYEHUU OPYTUX y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTed, (opMymupoBaTh MX Ha S3bIKE I€OMETPHUHM M CO3/1aBaTh
reoMeTpUYECKUe MOJEIH, NMPUMEHSATh OCBOCHHBIM T'€OMETpUYECKHH ammapaT A peuieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYYECHHBIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCS. BKIIIOUEHUE B KYPC CTEPEOMETPUU
B Hayalle ero u3y4yeHHUs 3ajay, pelIaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
onpenenéHHBIM 00pa30oM OpraHu30BaHHasg paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTb
TEOPETUYECKUE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX MPEJICTaBICHMM y ydalluxcs B Kypce
CTepEeOMETPHUU MPOBOTUTCS 3a CUET pelleHus 3a7a4 Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4 Ha OINEpPUpPOBaHUE MPOCTPAHCTBEHHBbIMU oOpazamu. CozmaHue o0paza MPOBOAUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00OPA30M — B YCIOBUSX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COIePIKaAHUS.

OcHoBHBIE coaepxaTenbHble JHMHMM Kypca «['eomerpum» B 10-11 Kkmaccax:
«MuororpanHukny, «lIpsMbie U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpaiieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUpPOBaHHE TOTUIECKUX YMEHUN pacrlpeensieTcsi He TOJIbKO
M0 COJAEpKaTelIbHBIM JIMHUSAM, HO U MO TrojJaM OOy4YeHHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusl.

Cogepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM OCBOCHHUS
paboyeil mporpaMmbl, paclipeIeIEHHBIM 10 ToJaM 00Y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKHMMH TIOHATUSAMH W  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEIOBATENILHO U TOCTYNATEeNbHO, C COONIOJIEHWEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATUCH B OOIIYIO0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUIN 00yJarommxcs,
pacmupsisi u yriayOosis e€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.



CBS3b C PABOYEN ITPOTPAMMOI BOCIIUTAHUS IKOJIBI

Peanu3zanus BocIIUTaTENBHOTO NMOTEHIMANIA YPOKOB T'€OMETPUHN (YPOUHOM €ATENbHOCTH,
ayJUTOPHBIX 3aHATHH B paMKax MAaKCHUMaJbHO JIOMyCTUMOH  y4eOHOW  Harpysku)
IpelycMaTpuBaeT:

- MaKCHMaJIbHOE€ MCIIOJIb30BaHUE BOCIUTATEJIBHBIX BO3MOYKHOCTEH COIEpk aHUS YPOKOB
st GopMUPOBaHUS Yy OOYUYAIOMIMXCSI POCCHUCKUX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX  LIEHHOCTEW, POCCHUMCKOrO HCTOPUYECKOTO CO3HAHUS HA  OCHOBE
HCTOPUYECKOTO TMPOCBEIICHUS; MOA00P COOTBETCTBYIOUIETO COAEPKAHMSI YPOKOB, 3aJaHUH,
BCIIOMOTATEJBHBIX MaTEPUAIIOB, POOJIIEMHBIX CUTYallUH ISl OOCYKICHHIA;

- BKJIIOUEHHUE B COJIEP’)KAHNUE YPOKOB II€JIEBBIX OPUEHTHPOB PE3yJbTAaTOB BOCIUTAHUS, UX
y4eT B OIPEJCIIEHNN BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTUN, OKa3bIBAIOIIMX BOCIUTATEILHOE BO3JICHCTBUE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIMTATEIbHBIM HJAEAJIOM, LENbI0 M 3aJayaMU BOCIHUTAHUS,
L[EJIEBBIMU OPUEHTHpPAMU DPE3YJIbTaTOB BOCIMTAHUS; peaTM3alUI0 IMPUOPUTETA BOCIUTAHUS B
y4eOHOMU JIeATeTbHOCTH;

- IpUBJICYEHNE BHUMAHUS 00yJaromuXcsl K IEHHOCTHOMY acleKTy N3y4aeMbIX Ha YpOKax
MPEeIMETOB, SBJIEHUH M COOBITUH, HHULIMMPOBAHUWE OOCYXKJEHUN, BBICKa3bIBAaHUI CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUIEHHUS K HM3y4aeMbIM COOBITHSM, SIBJICHUSM,
JUIaMm;

- TMpPUMEHEHHE WHTEPaKTUBHBIX (opM yueOHONH pabOThl — HMHTEJUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX TO3HABATEJIbHYI0 MOTHBAILIMIO, WIPOBBIX METOJMK, AMCKYCCHH, IarolIux
BO3MOKHOCTh IPHOOPECTH OMNBIT BEACHHUA KOHCTPYKTMBHOIO JMAJOra; TPYHIOBOH paloThI,
KOTOpas Y4YUT CTPOUTb OTHOUIEHHS M JeHCTBOBaTb B KOMaHJE, CIOCOOCTBYET Ppa3BUTHUIO
KPUTHUYECKOTO MBIIIJICHUS;

- TOOYXXJIeHHe OOYdJaronuxcs COOJI0aTh HOPMBI TOBEACHHS, MpaBuja OOMIEHUS CO
CBEpCTHUKAMM M TE€Jarorn4eckMMy pabOTHMKAMHU, COOTBETCTBYIOLIME YKIaay IIKOJIBI,
YCTaHOBJICHUE U TIOJIEPKKY TOOPOKENaTeIbHON aTMOC(EPHI;

- OpraHM3allii0 HaCTaBHUYECTBA MOTHBHPOBAHHBIX U SPYIUPOBAHHBIX OOy4aroluxcs
Ha/l HEYCIIEBAIOIIMMU OJHOKJIACCHUKaMM, B TOM YHCIE€ C OCOOBIMH 0Opa30BaTEe/IbHBIMU
NOTPEOHOCTAMH, [JAIOIIEro OOYYarOUIMMCS COLMAIBHO 3HAYMMBIN ONIBIT COTPYOHHUYECTBA M
B3aMMHOM IIOMOIIIY;

- MHULMUPOBAHME U IOJJIEPKKY HCCIEI0BATEIbCKON JEATENbHOCTH OO0yJaroIuxcs,
IUIAHUPOBAHUE M BBHINOJHEHUE WHIMBUAYAJIBHBIX W TPYIIIOBBIX IIPOEKTOB BOCIIHUTATEIBHON
HaIIPaBJIEHHOCTH.

Pe3ynpTaThl eMHCTBA Y4€OHON M BOCIUTATEIbHON EATENBHOCTH OTPAaXXEHbI B pazjelie
pabouell mporpammsl «JIMUHOCTHBIE pe3yabTaThl M3ydyeHHUs ydueOHoro kypca «I'eomerpus» Ha
YPOBHE CpeJJHEro o011ero 00pa3oBaHus».

MECTO YYEBHOT'O KYPCA «'EOMETPUS» B YYEBHOM IIJIAHE

Ha ypoBHe cpennero obumiero o6Opa3zoBanus «l'eoMmeTpusy» sBiISeTCS 00sS3aTENbHBIM
y4eOHBIM KypcoM y4yeOHoro mpeamera «MaremaTHka», KOTOPBIA BXOJUT B COCTaB MpPEeAMETHON
oOnactn «MaremaTuka u HTHPOPMATHKAY.

Cpoxk ocBoenus paboueit mporpammsl: 10-11 kiaccsl, 2 rona

KonnyecTBo yacoB B yueOHOM IUIaHE HA U3ydeHue npeamerta (34 yueOHble HeeIm)

Knacc KoanuecTBo yacoB B Hegeno | KoauuecTBO 4acoB B roj
10 knacc 2 68
11 knacc 1 34
Bcero 102







COJEPKAHUE YYEBHOT' O KYPCA

10 KIIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS cTepeoMeTpur. Touka, MmpsiMasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHe
00 aKCHOMATHYECKOM TOCTPOSCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnoiokeHne NpsMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECS, MTapauIeIbHbIE U
CKpelMBawImecs mnpsamele. [lapauienbHOCT MOPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapajuleibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIUIEIBHOCTh TPEX MPSAMBIX; MAPAILICIBHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbl C COHAIIPaBJICHHBIMU CTOPOHAMH; Yrojd MEXKIy HpsSMbIMU B
npoctpanctee.  [lapayienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX IockocTel. [Ipocretinue mpocTpaHCTBEHHBIE (DUTYPBI HAa TUIOCKOCTH: TETPadp,
Ky0, mapaJyiesienune T, MOoCTPOCHUE CEUeHUH.

[TepieHAMKYIAPHOCTE MOPSIMOM W IUIOCKOCTH: TEPHECHAMKYJISAPHBIE TMpPsIMBIE B
MPOCTPAHCTBE, NPSAMBIE TapauieibHblE W NEPHEHIUKYISPHbIE K IIJIOCKOCTH, MPU3HAK
NEPIEHIUKYIIIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJd MEXKIY MPSIMOM M TUIOCKOCTBIO; BYTPaHHBIA YroJl,
JIMHEMHBIN yroa AByrpaHHoro yria. [lepneHauKynasp W HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 10
MJIOCKOCTH, PACCTOSIHUE OT TPSIMOW JI0 TUIOCKOCTH, TPOEKIUs (UTYyphl Ha TUIOCKOCTb.
[TepieHAMKYISAPHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IIOCKOCTeN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[ToHsiTME MHOTOrpaHHHMKA, OCHOBHBIE JJEMEHTbl MHOTOTPAHHHWKA, BBINYKJIbIE H
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpusma: N-yrosapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrsa. [lupamuaa: N-yroyipbHas
nupaMuaa, TpaHd W OCHOBAaHWE MUpaMHbl; OOKOBas U IOJIHAS IOBEPXHOCTb MHPAMUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma M IpaBUIIbHAs
MMpaMua; MpaBuUjbHas TPEYrojbHas MUpaMuaa U NpaBUiIbHBIN TeTpadap; KyO. [Ipeacrasienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJaeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B HPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
DNEeMEHThl CUMMETPHUH B IUpaMUAaX, NapajljIeIenune ax, IPaBUIbHbIX MHOTOTPAaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHainu, yrisl. [lnomans 6okoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIOIIAJb OCHOBAHWUM, Teopema O
OOKOBOHM MOBEpPXHOCTU MpsMOi mnpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOnéMme.
OO0BEM nUpaMuIbl, PU3MBI.

[TogoGubie Tena B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAASMH TOBEPXHOCTEH,
00BEMaMHu ITIOJOOHBIX TE.

11 KVIIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0O0pa3yrolue LWIMHIPUYECKONH MOBEPXHOCTH, OCh
LHWIMHAPUYECKO noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; IO/ OOKOBOH U MOIHOI MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh M BepIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHHME M BepIIMHA, OOpasyolias W OCh; IJIOLIA]lb
OOKOBOW M TMOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrolie M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: HeHTp, paauyc, AWAMETp; IUIOMAAb MOBEPXHOCTH cdepbl. B3ammuoe
pacrosioxenue chepsl U MIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; mIonans chepsl.

N3o0pakenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka mUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OMHCAHHBIA OKOJIO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UM TEJIO BPAILIEHUSL.

[Tonsitie 06 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TMapajienenumnena u caeactsus u3 He€. O0bEM IMHIpa, KoHyca. OO0bEM
miapa ¥ rioimap chepsl.

[MonoOusie Tema B mpoctpaHcTBe. COOTHOWICHHS MEXIY IUIOMIAIIMH IMMOBEPXHOCTEH,
00BEMaMHU TOJOOHBIX Tell.

Ceuenusa mwmmHApa (MapaUieIbHO €W TEPHEHAUKYISIPHO OCH), CEUEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miuockocth U B mpocTpaHcTBe. ClOKe€HHME U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno nmapannenenunena. Pemenue 3anad, CBA3aHHBIX C MPUMEHEHUEM IPaBWII JEHCTBUH C
BekTopamu. IlpsiMoyronpHas cucremMa KoOpAuHAT B IpocTpaHcTBe. KoopaumHaTel BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YTod MEXAYy BekTopaMu. CKaISIpHOE MPOU3BEICHHE
BEKTOpOB. BbluMciieHue yrioB MeXIy MNpSMBIMA U IUIOCKOCTSIMH. KoopImHaTHO-BEKTOPHBIN
METO/1 IPU PEIICHNU T€OMETPUIECKIX 3aau.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

JJMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YyIbTaThl OCBOCHUS MPOrpaMMbI Y4eOHOTo mpeamera «MareMaTukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW TO3WMIUH OOYJaloUmIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOIr0 OOIIECTBA, MPEACTABICHUEM O MaTEMaTHMYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUNCKOM I'PakITaHCKON MIEHTUYHOCTH, YBAXKEHHSI K IPOIIIIOMY
U HACTOSAIIEMY POCCHMCKON MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ITUX
JTOCTHOKCHHM B IPYTrUX HayKaX, TEXHOJIOTHSX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTE POCCHICKOro Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HAyKd W JesTeIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYIYIIETO.

JCTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOIICHHMEM K MHpPY, BKJIIOYas OCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHMSI NIPUMEHATh MaTeMaTU4YecKHUe 3HAHHUA B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHATUN M OTAbIXa, peryispHas dusnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM ILIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3InYHbIM
chepam npodeccnoHaNbHOM JesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUI0KEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBII BBIOOP Oyaylieil nmpodeccun u peaan3oBbIBATb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHNN TPaKTUYECKUX 3a]]a4 MaTEMaTUYECKON HAIIPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTBHIO AIKOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COLMAIBHOW Cpefbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa JKOJOTHMYECKUX MpoOieM; OpUeHTalHMei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U PelIeHus 3aad B 00JacTH OKpYXAIOIIeH cpelpl, MIaHUpOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKH Kak cdepbl
YEJIOBEUYECKOUN NeATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWINA3AIUY;
OBJIQJICHUEM S3bIKOM MATEMaTHKA W MAaTE€MaTUYECKOM KyJIbTYypOill Kak CpEeACTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH MPOEKTHYIO U HCCIEA0BATENIbCKYIO JIEATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHpie  pe3yabTaThl  OCBOSHHUS  IPOTpaMMbl  y4eOHOTO  MpeaMeTra
«MaTtemMaThKa»  XapakTEepU3yIOTCS  OBJIAJCHUEM  YHHUBEPCATbHBIMH  HO3HABAMEIbHbBIMU
0elicmeUsAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeliCEUAMY,  YHUBEPCANbHbIMU
PeYNIAAMUBHBIMU OeUCMBUSIMU.

1) VYuueepcanvnvie no3nasamenwvuvlie Oeticmeusi, obecneuusaiom Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOUUXCAL (0C8OEHUe MeMOO08 NOZHAHUSL OKPYHCAIOUe20
MUpa; NpUMeHeHue JNOSUYECKUX, UCCIe008aMeNbCKUX onepayull, yMeHui pabomamv ¢
ungpopmayueti).

Ba3oBble 1oruyeckue neicTBus:

® BBLISBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUNA MEXJy TMOHATUAMHU; (OPMYIUPOBATh ONPEICIICHUS IOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIMK, OCHOBAaHUSA JUIsI 000OMIEeHUS U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

® BOCHpPUHUMATh, (POPMYIUPOBATH M MIPEOOPA3OBHIBATH CYXICHHS: YTBEPAUTEIHHBIC U
OTpHUIATEIIbHBIC, SMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

® BBHISBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHBOPEYHUS B
(dakrax, JAaHHBIX, HAOMIOACHHWSIX W YTBEPXKICHHSX; MpeIiaratb KPUTEPHH JUJIS BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JieNaTh BBIBOJIBI C MCIOJH30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTeIhCTBA MATEMATHUYECKUX  YTBEPIKICHUI
(mpssMble ¥ OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIMI0, MPUBOJUTH NPUMEPHI U
KOHTPIpUMEpPHI; 000CHOBBIBATh COOCTBEHHbIE CY)K/IECHUS U BbIBOJIBI;

e BBIOMpaTh CrMOCOO pemieHus y4eOHOW 3amadyu (CpaBHUBATH HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMAMIMM € Yy4€TOM CaMOCTOSITENIBHO BBIJACIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

® JCMOJBb30BaTh  BONPOCHl  KAaK  HUCCIIEJOBATENLCKUA  HMHCTPYMEHT  IO3HAHMS;
(dbopMynupoBaTh BOIPOCHI, (GPUKCUPYIOIIKNE MPOTUBOpPEUHE, IPOOIEeMy, YCTaHABIUBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

® TPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIECJOBAHHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, MPOIIECCA, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

e caMocCTOSITeNIbHO  (hopMynupoBaTh OOOOIIEHHS W BBIBOABI IO  pe3yibTaTaM
MPOBEIEHHOTO  HAONIOACHUS, UCCIENOBaHMs, OIEHHBATh JOCTOBEPHOCTh MOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJAOB U 0000IIECHUII;

® IPOrHO3MPOBATH BO3MOXKHOE  pa3BUTHUE  IIpolecca, a TakkKe  BBIJIBUTaTh
MIPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

® BBIABJIATH JeUIUTH HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS OTBETA Ha BOMPOC U
JUIS PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO K3 HCTOYHUKOB pA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3IUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

® CTPYKTYpUpOBaTh HWHQPOpPMAIUIO, TMPEACTaBIATH €€ B  pasNuYHbIX (dopMax,
WJUTIOCTPUPOBATH TpadUIECKH;

® OIICHMBATh HAAE&KHOCTh HH(POpPMAMM TIO CaMOCTOSTENHHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.



2) Vuusepcanvhvle KOMMYHUKAMUGHbIE OelicmeUs, 00eCneyusam chopmuposanHocms
COYUANBLHBIX HABLIKOB 00YUAIOUWUXCHL.

Oo0menne:

® BOCIPUHUMATH U (OPMYIHUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMHU U LESAMH
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBIPA)XKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX W INHUCHMEHHBIX
TEKCTax, JlaBaTh IOACHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTUPOBATh IOJYYEHHBIN
pe3yibTarT;

® B X0/l 00CY)XKJICHHS 33]aBaTh BOMPOCHI 110 CYILECTBY 00CYX/TaeMOM TeMBbI, IIPOOIEMBI,
pelaeMoi 3ajauu, BbICKAa3bIBaTh WJIEH, HALIEJICHHbIE HAa MOMUCK PELICHMS; CONOCTABIATh CBOU
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MIO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® TIPEJCTABIATH PE3YyIbTAThl PEIICHUS 3ajaul, SKCIIEPUMEHTA, UCCIIEJOBaHUSI, TIPOECKTA;
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTAluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHunuectso:

® TIOHMMATh U KCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHIUBUAYaJIbHON PabOTHI
IpU pElIeHUH Y4eOHBIX 3ajlady; NPUHUMATH I€JIb COBMECTHOM JIEATEJbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenensaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXIATh
MPOIIECC B pe3yibTaT pabOThl; 0000aTh MHEHUS HECKOJBKUX JIFOJIEH;

® y4yacTBOBaTh B IPYNIOBBIX opMax paboThl (00CYKaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» M HHbBIE); BBIIOJHATH CBOIO 4acTb pabOThl M KOOPIMHUPOBATH CBOM JEHCTBHUS C
JPYTMMH YI€HaMU KOMAaHJbl; OILIEHMBATh KAayeCTBO CBOEro BKJIaJa B OOMMNA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

3)  Vuueepcanvuvie pezynsamuenvie Oeticmsus, obecneuusaiom — Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.

Camoopranuszanms:

® COCTaBIIATh IUIAH, AITOPUTM pEUICHUs 33Ja4yH, BHIOMPATh CHOCOO perieHus ¢ y4eToM
HMMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(GOPMAITHH.

CaMOKOHTPOJIb:

e BJAJIETh HAaBBIKAMHM TI03HABATEIHHOM pedIeKCUU Kak OCO3HAHMS COBEpIIAEMbIX
JNEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTAaTOB; BIAAETh COCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3ysbTaTa PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;

® TNpPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NP PEHICHUH 33[a4l, BHOCUTD
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yabTaTa LEIH U YCJIOBHSIM, OOBSCHATH MPUYUHBI
JOCTHIKEHHUSI WJIM HEHAOCTI)KCHHSI PE3yJabTaTOB JIEATEIBHOCTH, HAXOIUTh OIIUOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJJACC

OnepupoBaTh NOHATHAMU: TOUKA, PAMAs], IJIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX
3aja4.

OnepupoBaTh MOHATUSAMHU: NAPAUIENBHOCTh W NEPHEHAMKYISIPHOCTh MPAMBIX H
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacIoyiOKeHNE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYIPAaHHBI YTOJ, TpPaHU JBYTPAaHHOTO yria, pedpo
JBYTPAHHOTO yIia; JMHEHHBIN yroi ABYrPaHHOTO YIJIa; TpadyCcHas Mepa ABYTPaHHOTO yria.



OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHHK, BBIMYKJIBIH M HEBBIMYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBIA MHOTOT PAHHUK.

Pacnio3naBath OCHOBHBIC BUIBI MHOTOTPAaHHHMKOB (ITMpaMUIa; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccuduimpoBare MHOTOTpAaHHUKH, BBIOMpAas OCHOBAaHMS I KiIacCU(UKAUN
(BBIMMyKJIBIE W HEBBIMYKIBIC MHOTOTPAHHWKH; TIPAaBUJIbHBIC MHOTOTPAHHUKH, TWPSIMBIC H
HAKJIOHHBIE TIPU3MBI, TTAPAJIICIICTIUIICb! ).

OmnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Ysl METO/I CIIEJI0B.

CTpouTh Ce4eHUsI MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE) TIOCKHUE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HAXO0XJACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpa3laM Win
QTOPUTMaM, TPHUMEHsS HM3BECTHBIC AHAIMTHYECKHE METOJbl TIpPU PEIICHWH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a1ad Ha BBIYHCICHHE DPACCTOSHUN MEXTy IBYMs TOYKaMH, OT TOYKH JIO
MPSIMOH, OT TOYKH JIO MJIOCKOCTH, MEXKTY CKPEIUBAIOIIMMHUCS MPSIMBIMH.

Pemrate 3amaum Ha HaxOXJEHHE TEOMETPHUECKUX BEIWYMH TO oOpasmaM WiIu
QTOPUTMaM, TPHUMEHsS HM3BECTHBIC AHAIMTHYECKHE METOJbl TNpPU PEIICHWH CTaHJapPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCICHHE YIIIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
MPSIMOH U TUIOCKOCTBIO, MEXKIY IIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnare 00bEMBI 1 IO TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MTUpaMU/Ia) ¢
npUMeHeHHeM (GOPMYI; BBIYHCISTH COOTHOIIEHHS] MEXIy IUIOMAAsIMU TOBEPXHOCTEH,
00BEMaMH TIOAOOHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh TMOHATHUSMH: CHMMETPHsS B TPOCTPAHCTBE; IEHTP, OCh H IUIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekars, mpeoOpazoBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIIMIO O MTPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[Ipumensats reomerpuyeckue GakThl s pPEUICHUS CTEPEOMETPUYECKHX —3ajad,
MIPENIOIAaraloNX HECKOJbKO IIaroB PELICHUs, €CU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

[IpumeHsTh mpocTeiine MporpaMMHbIE CPEACTBAa M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoUTE mNpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAEC U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHSTh MOTydyeHHBbIE 3HAHHS Ha MPaKTHKE: aHAJTU3UPOBATh pealibHble CUTYalluu U
MPUMEHATh U3YYEHHBbIE TIOHSITHA B  MPOLIECCE IMOUCKA  PpEHICHHs MaTeMaTU4YecKU
chopMynupoBaHHON MPOOIEMBbI, MOJECIUPOBATh pPEATbHBIE CUTYallMd HA S3bIKE T€OMETPUHU,
UCCIIEIOBAaTh MOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM TI'€OMETPHUUYECKUX TMOHATUU U TEopeM,
amnmapara anreOpsbl; perarh NPaKTUYeCKUe 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUUECKUX
BEITUYHH.

11 KVIIACC

OmnepupoBaTtb MOHATHAMM: LWIAHpUYECKas MIOBEPXHOCTS, oOpazyromue
LHWIMHAPUYECKOHN MOBEPXHOCTH; WINHAP; KOHUYECKas OBEPXHOCTb, 00pazyrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3HaBate Tena BpaeHus (LMIMHAP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOJTYYEHHUs Tl BPALICHUS.

KnaccugunupoBaTb B3auMHOE pacloioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI U MJIOIMIAM MOBEPXHOCTEH Te BpallleHUs, F€OMETPUUECKUX TN C
pUMeHEeHHEeM (GOpMYIL.



OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OMUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BpI4KCIISATE COOTHOLIEHUSI MEXIY IUIOLIAASMH MOBEPXHOCTEU U 00béMaMH T1OJOOHBIX
Tel.

N3o6paxate u3ydaemble (GUTypsl OT PYKH U C NPUMEHEHHEM MPOCTHIX YEepPTEKHBIX
HHCTPYMEHTOB.

BbIMonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKHM W3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (uryp:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpalllCHUS.

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBHIBATh MH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBarh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BremonaaTe )IGI\/'ICTBI/H[ CJIOKCHUSA BCKTOPOB, BEIYUTAHUA BEKTOPOB U YMHOXKCHUA BEKTOPA
Ha 4YMCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NApAIIIENIECIUIIEAA.

OnepupoBaTh NOHATUSIMU: JAEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIy BEKTOPAMH, CKaJSIPHOE
IMPOU3BCACHUEC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHLI.

Haxonnute cyMMy BEKTOpPOB U NMPOU3BEICHNUE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJIApHOC MPOU3BCACHUEC, PACKIIAAbIBATG BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIHUHAT.

[Ipumensts reomerpuyeckue (GakThl JUISI pPEHICHHs CTEPEOMETPUYECKHX —3ajad,
MPEANOJIArarolnX HECKOJBKO IIArOB PELICHUS, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

Pemars nmpocredmme reoMeTpUdYecKHMe — 3aJadyd  HAa  IPUMEHEHHE  BEKTOPHO-
KOOPJIUHATHOIO METOJA.

Pemars 3amaum Ha JOKa3aTENbCTBO MATEMaTHYECKHX OTHOIIEHUH W HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM MM alropuTMaM, IMPUMEHssl U3BECTHbIE METOMbl IpU
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a7ad.

[IpumeHsaTs MpOCTEHIINE MPOTrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay.

[IpyBoauTe mNpUMEpPHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE M JKU3HH,
pacrno3HaBaTh IPOSIBJICHHE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

IIpuMeHATh MOTyYEHHBIE 3HAHWS HA IPAKTHKE: AHAJIU3UPOBATh PEAIbHBIC CUTyalluu U
IIPUMEHATh  W3YYEHHBIE IIOHATHA B  IIpoLleCCE€ IIOMCKA  PELICHWs  MaTeMaTU4YeCKU
c(OpMyJIMPOBaHHOW MPOOJIEMBl, MOJEIUPOBATh pPEAJbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHN U TEOpEM,
anmapara anredpbl; perarb IpakTHYeCKUE 33ajauu, CBSI3aHHbIE C HAXOKJIEHUEM T€OMETPUUYECKUX
BEJINYMH.
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program_ids=31 | Ilepe4ncasiTh BO3MOXHbIE CITIOCOOBI B3aHMHOTO (e1aroruaecKUMu
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937339,32663023
,31937337&class
level ids=11,10

pacnoIoXKeHHs IPSMON U MIIOCKOCTH B MIPOCTPAHCTBE,
MPUBOJUTH COOTBETCTBYIOIINE IPUMEPHI U3 PEANTbHOM KU3HU.
JlaBaThb onpenegeHue NapauieIbHOCTH NPSIMON U INIOCKOCTH.
@opMyJIHPOBATH NPU3HAK MapaJUIEIbHOCTH MPSIMOH U
TJIOCKOCTH, YTBEPKIACHHE O MPSIMOM TepecedeHnst IByX
TJIOCKOCTEH, MPOXOAIINX Yepe3 NMapaiebHble IPsIMBIE.
Pematp npaktuueckue 3aaun Ha IOCTPOEHUE CEUEHUN
MHOTI'OrpaHHUKA.

OO0BACHATH ClTyyan B3aUMHOT'O PACIOIOXKEHHS TITOCKOCTEH.
JlaBaTh onpenesieHne apasuieNbHbBIX TIOCKOCTENH;
IIPUBOJIATH IIPUMEPHI U3 PEAIBHOM KU3HU U OKPYKAOLIEN
00CTaHOBKH, WILTIOCTPUPYIOLIHE MapaJIeIbHOCTh TJIOCKOCTEMH.
Hcenoap3oBaTh NpH3HAK MapaIeTFHOCTH IBYX IIOCKOCTEH,
CBOICTBA MapaJuIENbHBIX TUIOCKOCTEH NP PElIeHnH 3a7ad Ha
MTOCTPOEHHUE.

OO0BACHATH, UTO HA3BIBAETCS MapaJUICIbHBIM
IMPOCKTUPOBAHUEM M KaK BBIITOJHACTCA ITPOCKTUPOBAHUC
(hUryp Ha IIOCKOCTb.

H300pakaTh B IapaJIeIbHON ITPOSKITUH Pa3THIHBIC
TEOMETPUIECKUE (DUTYPHI.

MopaeaupoBaTh peajbHble CUTYallUM Ha S3bIKE [€OMETPUH,
HCCJIe/I0BATh IIOCTPOEHHBIE MOJIEH € MCIIOJIb30BaHUEM
TreOMETPUYECKUX MOHSTUH.

Hcnonb3oBaTh Ipu pEIICHUH 3a/1ad Ha TTOCTPOCHUE CEUEHUI
HOHATHE NapaJUIENbHOCTH, IPU3HAKU U CBOHCTBA
napajuleNbHbIX IPSMBIX Ha MJIOCKOCTH

[lepnenaukyn
SIPHOCTh
MIPSIMBIX U
MJIOCKOCTEH
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AKTYyaJu3upoBaTh (AaKThl U METOBI INIAHUMETPHH,
peJieBaHTHBIE TeME, IPOBOANTH AHATIOTUH.

O0BbsICHATB, KAKOU yroJl Ha3bIBACTCA YTIIOM MEXKIY
NEPECEKAIOLIMMUCS NMPSIMBIMH, CKPEIIUBAIOIIUMHCS IPSIMBIMH
B IIPOCTPAHCTBE.

JaBaThb onpeaeseHune NEPIECHANKYISIPHBIX MPSMBIX U
PSAMOH, MEPIIEHANKYIISIPHON K TIOCKOCTH.

HaxoauTs yribel MEXAY CKpEIMBAIOIINMUCS IPSIMBIMHU B KyOe
Y TIMpaMUJIe.

IIpuBoguTH NpUMeEPHI U3 PEaNbHON XKU3HU U OKPYKaroUIei
00CTaHOBKH, MIUTIOCTPUPYIOIIHKE MEePIeHINKYISIPHOCTD

paboTHUKAMK) U
CBEpCTHUKAMHU
(oOy4aromumucs),
MPUHIUIEI y4eOHOH
JOUCLIAILIMHEL U
caMOOpraHU3allly;
- IpUBJICYCHUE
BHHUMAaHUA
00yJaIoNIMXCs K
[EHHOCTHOMY
aCTeKTy
H3y4aeMBbIX Ha
YpOKax sIBJICHUM,
OpTaHU3aLMs UX
paboTEI C
MoJIy4yaeMon Ha
YpOKE COIUANBHO
3HAYMMOM
uHdopMaIuen —
WHUIIMUPOBAHUE e
o0cyXIeHus,
BBICKa3bIBaHHS
00yJaroIIMHCS
CBOETO MHEHHS T10 ¢
MTOBOAY, BEIPAOOTKH
CBOETro K Hel
OTHOIICHUS;

- ACTIOJTb30BaHKE
BOCITUTATEILHBIX
BO3MOXHOCTEN
coJiep KaHus
yde0HOro mpeaMera
Jepes
JIEMOHCTPAIIHIO
o0yJaronmmMes
MPUMEPOB
OTBETCTBEHHOTO,
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MPSIMBIX B IPOCTPAHCTBE U MEPIICHIUKYISIPHOCTH IPSIMON K
IIJIOCKOCTH.

DopMyTUPOBATH NIPU3HAK IEPIIEHIUKYIIIPHOCTH IPSIMOI U
TUIOCKOCTH, IPUMEHSITH €r0 Ha MPAKTHKE: OOBSCHSITD
MEPIEeHANKYIISIPHOCTE pedpa Ky0a U JMaroHa Iy ero rpaHH,
KOTOpasi ero He COACPIKUT, HAXOIUTh JUIMHY AUaroHaju Kyoa.
BrruucnsaTs BbICOTY IPAaBUIIBHOM TPEYrOJBHOM U MPAaBWIBHON
YeThIPEXYrOJIbHON UpaMu/ 1o JyinHaM péoep. Pemartn
3a/1a4¥l Ha BBIYUCIICHUS, CBSI3aHHBIE C TIEPIEHANKYISIPHOCTBIO
MPSIMOM ¥ MJIOCKOCTH, C MCTIOIb30BAaHNEM NPH PEIIEHUN
TUTAHUMETPUIECKUX (DaKTOB U METOIOB.

OO0BbSICHATH, YTO HA3BIBAIOT MEPIEHINKYIISIPOM U HAKIIOHHOU
13 TOYKH K IJIOCKOCTH; IPOEKIIMEW HAKIOHHOM HA INIOCKOCTb.
OOBACHATE, YTO HA3BIBACTCSI PACCTOSTHHUEM: OT TOYKH JI0
IIJIOCKOCTH; MEXY NapajUIeIbHBIMU IIIOCKOCTSIMU; MEXKIY
IPSAMOU U NapaJUIEIbHOMN €l TNIOCKOCTBI0; MEXKAY
CKPEIUBAOLIIMHUCS MTPSMBIMH.

HaxoauTh 3TH pacCTOSHUS B MMPOCTHIX CIydasx B KyOe,
nupamMuze, Mpu3Me.

MogaenpoBaTh peajbHble CUTYalIMU Ha SI3bIKE T€OMETPHUH,
HCCIEN0BATh IOCTPOCHHBIE MOJIEIH C UCIIOIb30BAHUEM
F€OMETPUYECKUX OHATUH.

Hcnonb3oBaTh Ipu pEIICHUH 3a/1ad Ha TIOCTPOCHUE CEUEHUI
teopemy lludaropa, cBolicTBa IPAMOYTOIBHBIX
TPEYrOJIbHUKOB

Vsl MexIy
MPSAMBIMA 1
IUIOCKOCTSIMU
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AKTYyaJu3upoBaTh (AaKThl U METOBI INIAHUMETPHH,
peJieBaHTHBIE TeME, IPOBOANTH AHAIOTHH.

JlaBaTh onpeaenenue yria MEKIy NPSIMOU U IIIOCKOCTBIO,
(hopMynupoBaTh TEOpEMy O TPEX NEPIEHAUKYIAPAX U
00paTHYIO K HEw.

HaxoauTs yron Mexay npsiMod U IIIOCKOCTHIO B
MHOT'OTPaHHUKE, PACCTOSHUE OT TOYKHU A0 MPSIMOW Ha
IUIOCKOCTH, MCIIOJIB3YSl TEOPEMY O TPEX MEPIECHANKYIAPAX.
[IpoBoauTh Ha YepTexRe NEPIEHAUKYIISP: U3 TOUKH Ha
IPAMYIO; U3 TOUYKH Ha IJIOCKOCTb.

JaBaTthp onpeneseHre ABYTPaHHOTO YIila U €ro 3JIEMEHTOB.
OOBSICHATH PaBEHCTBO BCEX JINHEWHBIX YTIIOB IBYTPAHHOIO

rpakIaHCKOTO
MOBEJICHUS,
IIPOABJICHU A
YEIOBEKOIIOOUS U
JI0OpOCepACUHOCTH,
4epe3 noa0op
COOTBETCTBYIOIIUX
TEKCTOB IJIA YTCHHA,
3a]a4 JIsl pelieHus,
MPOOJIEMHBIX
CUTYalU# JJid
00CYXK/ICHUS B
KJacce;

- IPUMEHEHUE Ha
ypOKe
HWHTEPAKTHBHBIX
¢dhopm paboThI ¢

00 yJaTOTIIITMHCS:
MHTEIUICKTYaJIbHBIX
urp,
CTUMYIUPYIOLIUX
MI03HABATEIBHYIO
MOTHBAIHIO
00yJarOIIIXCS;
JIUCKYCCUH,
KOTOpBIE JAIOT
o0yJaronmmMcs
BO3MOXKHOCTb
MPHOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIAajora; rpynnoBon
paboThI WIH

paboThI B mapax,
KOTOpbIE y4aT
KOMaHJTHOH paboTe u
B3aUMOJICHCTBHIO C
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yria.
HaxoanTh Ha uepTexe IBYrPaHHBIN Yo npu pedpe

NUpaMUIbl, TPU3MBIL, NTapaJuIeTeuIena.

JlaBaThb onpeaeseHne yria MEKIY IIIOCKOCTSIMH.

JdaBartb onpeaesenue 1 GopMyaupoOBaTh NPU3HAK B3aUMHO
MEPIEHIUKYIAPHBIX TIJIOCKOCTEM.

HaxoanTh yriibl MeX 1y INIOCKOCTSIMH B KyOe M UpaMHu/IE.
Hcnonb3oBaTh NIpU PEIIEHUH 33/1a4 OCHOBHBIE TEOPEMBI U
METO/Ibl TIIAHUMETPHU.

MoaeaupoBathb peaibHbIE CUTYaI[UU Ha SI3bIKE TEOMETPUH,
HCCJIEI0BATh IIOCTPOEHHBIE MOJIENH C MCIOIb30BAHUEM
T€OMETPUYECKUX TTOHSITHUH.

HMcnonb3oBaTh Ipu pEIISHUH 3a/1ad HA TIOCTPOECHUE CEUEHUI
COOTHOIILIEHHUSI B MIPSMOYTOJIbHOM TPEYTOJIbHUKE

MHuororpanau
KH

11

POIII 10 xmace
https://resh.edu.ru
/subject/17/10/
MDOSIII 10 knace
https://uchebnik.
mos.ru/catalogue?

aliases=lesson te
mplate,video less
on,video&subject
program_ids=31
937339,32663023
,31937337&class
level ids=11,10

AKTyaau3upoBaTh (aKkThl U METOBI INIAHUMETPHH,
peneBaHTHBIE TEME, MPOBOAUTH AHAJIOTHH.

JlaBaTh onpenesieHne apasuieenuIena, pacno3HaBaTh €ro
BU[IBI M M3y9aTh CBOMCTBA.

JaBaThb ornpeneieHne TUPaMU/Ibl, PACO3HABATH BUIBI
nupamuz, GopMyJIMpPOBaTh CBOWCTBA péOep, TpaHel u
BBICOTHI IPABHIILHON TTHPAMUJIBIL.

HaxoauTh 1mIomaas IoTHOW W OOKOBOH MTOBEPXHOCTH

MU PAMHA/IBL.

JaBaTh onpenegenne yCeYEHHOW MUPaMUbl, HA3bIBATh €&
3JIEMEHTBHI.

DopMyJIHPOBATH TEOPEMY O ILTOMIAAN OOKOBOM MMOBEPXHOCTH
MPaBUIILHON YCEUEHHOM MUPAMHUIBIL.

Pemarp 3a/1aun Ha BBEIYMCIIEHUE, CBA3aHHBIE C TUPAMUIAMH, &
TaK)Ke 33/1a91 Ha TTIOCTPOSHHE CEUECHUH.

JlaBaTh onpenesieHne TIPU3MEI, PACIO3HABATH BHIBI TIPH3M,
H300pakaTh IPU3MBI Ha YEPTEKE.

HaxoanTs muiomas moxHON Wil O0KOBOM MOBEPXHOCTH
TIPU3MBL

H3yuarp cooTHOImEHHs Diinepa i uncia pédep, rpanei u
BEPIIMH MHOTOTPaHHHKA.

H3yuath BB IPAaBUIIBHBIX MHOTOIPAHHUKOB, UX HA3BaHUS U
KOJIMYECTBO TPaHEN.

JIPYTUMU JCTHMU;

- BKJIFOUCHHE B YPOK
WUTPOBHIX MPOIIEYP,
KOTOPBIE IIOMOTal0T
MO//IEPKATh
MOTHBAIHIO
00yJaronMxcs K
MOJIYYEHHUIO 3HAHUH,
HaJIa)KUBaHUIO
MMO3UTHUBHBIX
MEXITUYHOCTHBIX
OTHOIICHUHU B
KJIacce, IOMOTaloT
YCTaHOBJICHUIO
IoOpoKenaTeTbHON
aTMocdepsl BO
BpEMsI YPOKa;

- OpraHU3aIs
medcTBa
MOTHBHUPOBAHHBIX U
APYIUPOBAHHBIX
00yJarOIIMXCsT Hal
WX HEYyCIIEBAIOIUMHU
OJIHOKJIACCHUKAMH,
JIAFOIIETrO UM
COIUAIIEHO
3HAYMMBIH OIIBIT
COTPYIOHHYECTBA H
B3aMMHOH ITOMOIIIH;
- HHUIUUPOBAHUE U
MOJIePIKKa
HCCIIEA0BATEIIbCKON
JIeATEIIEHOCTH
00yJaronmxcs B
paMKax peanu3anuu
HMH
WHIWBHUIYaTbHBIX H
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HN3y4yarb cHMMETPUIO MHOTOTPAaHHUKOB.

O0BbSICHATH, KAKIE TOYKH HA3BIBAIOTCS CHUMMETPUYHBIMU
OTHOCUTENBHO TaHHOW TOYKH, MPSIMOM MIIM TNIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO HJIH IJIOCKOCTbI0 CUMMETPUU
¢buryps.

IpuBoauTH MPUMeEPHI CAMMETPUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPO/IE.

MoaeaupoBathb peaibHbIE CUTYaI[UU Ha SI3bIKE TEOMETPUH,
KCCIIEI0OBATh IOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TEOMETPUIECKUX MOHATUN, UCTIOIB30BATh MMOI001Ee
MHOT'OTPaHHUKOB

AKTyaau3upoBaTh QaKkThl U METOBI INIAHUMETPHH,
pejieBaHTHBIE TEME.

OO0BbACHATH, KaK N3MEPSIOTCS 00HEMBI TeJl, IPOBOAA
AHAJIOTHIO C U3MEPEHUEM ILIOLIAJI€ MHOIOYT OJIbHUKOB.

TPYIITOBBIX
HCCIICTOBATEBCKIX
MPOEKTOB, YTO JACT
0o0yJaronMmMes
BO3MOYKHOCTh
MPUOOPECTH HABBIKU
CaMOCTOSITEITBHOTO
peuieHust
TEOPETUUECKOU
poOIeMBblI,
TE€HEPUPOBAHUS U
oopmiteHust
COOCTBEHHBIX HJIEH,
YBAXUTCIILHOT'O
OTHOUICHUSA K UY>XUM

POII 10 knace DopMyJIMPOBATH OCHOBHBIE CBOMCTBA 0O0HEMOB. UM,
O6BEMBI httDS_:/ /resh.edu.ru H3yuyaTh, BLIBOAUTH (POpPMYJabl 00BEMA IPSIMOYTOIHHOTO oopmIIEHHBIM B
6 MHOTOIPaHHUK 9 [subject/17/10/ napaJulesIenuIeaa, MPU3Mbl U PaMHUJIBL. pabdorax apyrux
OB M9H.l 10 Kiace BbI4HCISATE 006EM IIPU3MBI M IUPAMHUIBI 110 MX DJIEMEHTAM. HCCIIeIOBATENeH,
https:// 7Che?mk' o | IIpUMeHSITH 00BEM TS PEIICHHS CTEPCOMETPHUCCKUX 3aay | HABBIK TyOJIMYHOTO
m_os.ru_cata OQUEZ | 1 /111 HAXOIKHEHHS T€OMETPUYECKHX BEIHUHH. BBICTYIICHHS TICPE/L
allases—lfasson te MopeanpoBaTh peanbHbIe CUTYallMU Ha S3bIKE TEOMETPHH, ay/TopueH,
mplate,video_less HCCJIeI0BATH TIOCTPOCHHBIC MOIENH C UCIIOb30BAHUEM ApryMCHTHPOBAHUA 1
on.video&subject reOMETPHYECKHMX MOHATHIA OTCTaUBAHUS CBOCH
program_ids=31 TOYKH 3PEHUS.
937339,32663023 CTpouTh ceyeHre MHOTOTPaHHMKA METOIOM CJIea0B. JlaBaTh
31037337&class | CMPEACTCHHE PACCTOTHHS MEXK Ly ¢urypamu.
[ToBropenue: level ids=11,10 A HAaxoauTh paccrosimme Mex 1y MaPaIIIEMbHBIMH MI0CKOCTSMH,
7 CeueHus, 4 MEKTY TUIOCKOCTBIO U TApalIeIbHOM el TIPSIMOM, MEKITY
PacCTOSHUSA U CKPEIIMBAIOIIAMHUCS TPAMBIMH.
YIJIbI CTpouTh JTUHEIHBIA Yron IBYTPaHHOIO YIiia Ha YEPTEKE
MHOTIOTPaHHHUKA M HAXOIHUTh €T0 BETHUYHHY.
HaxoauTh yriibl MEK/IY IUIOCKOCTAMH B MHOTOIPaHHUKAX
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[NPOI'PAMME
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TemaTnueckoe niannposanme 11 kaace

H Koan4yecTBo yacos DIeKTPOHHbIE OcHoOBHbBIE BUABI JeATEILHOCTH JeATeJILHOCTH YYUTEJIS ¢
aMeHOBaHHe
Ne Koutpo | Ipaktu | (WndpoBsbie) o0y4aromuxcs Y4eTOM IIPOrpaMMBbl
pa3nesioB U TeM | Bee
n/m NpOrpaMMBbI JbHBbIE | Yeckue | 00pa3’oBaTeIbLHbI BOCIHTARMS IIKOIBI
ro
padoThl | padoThl | € PecypcChl
AKTyaJTu3upoOBaTh (PAKTHl U METOIBI -YCTaHOBJICHUE
HJ'IaHI/IMeTpI/II/I, peJIeBaHTHLIe TEME, HpOBOI[I/IT]) ):[OBepI/ITeJ]LHI)IX
AHAJIOTUU. OTHOUIEHUHN MEXy
JaBaTh onpenejienus cepsl U 11apa, ux [e1arOrn4eCKUM
IEHTpa, pajuyca, InaMerpa. PabOTHUKOM U
Onpenensite chepy Kak QUTypy BpalleHUs 00yJaroIMHucH,
OKPY>XHOCTH. CITOCOOCTBYIOITUX
HccnenoBaTh B3aMHOE PacONOKeHHEe CPEephl | TO3UTHBHOMY BOCIIPUSTHIO
1 IUIOCKOCTH, IBYX cdep, HIII0CTPUPOBATH 00Y4YaIOIMMHUCS
POIII 11 kmacc > ABYX cipep, pup ya mu
https://resh.edu.ru 3TO Ha YEPTEXKaX U PUCYHKAX. TpeOOBaHMIA U TTPOCHO
/sub'éct /17/'11 /' DopMyJIHPOBATH ONPENETEHUE KacaTeIbHON MeIaroriIecKoro
/Supject/l//11/ N
IUIOCKOCTH K chepe, CBOMCTBO U IIPU3HAK a00THHKA
MOIIH 11 xmace KacaTeIbHOH H(Jb;oréx,ocm b Ir)I I/IBHCT-ICH,I/IIO X
https://uchebnik. ) p .
3HAKOMHUTLCA € T€ONE3NYECCKUMHU JTNHUSIMA Ha BHUMAaHHS K 00CYKIaeMOM
mos.ru/catalogue?
P chepe. Ha YpOKe
aliases=lesson _te
1 Tena Bpamenus 12 mplate.video less OO0BSICHATH, 9TO HA3BIBAIOT ITUIHHIPOM, nH(OpMAIUK, AKTUBU3ALUN
= - Ha3bIBATh €T0 DJIEMEHTEL. IMO3HABATEIbHON
on,video&subject
orogram_ids=31 H3yuarth, 00bACHATH, KaK TOJYYHUTD WIHHADP | JEITEIHHOCTH;
MyTEM BpAIIEHHSI IPSMOYTOIFHUKA. - moOy>KeHne
937339,32663023
31937337&class BbIBOAMTH, HCMOJIB30BATH (POPMYITBI AJIS 00yJaroNMXCs COOM0IATh
* - BBIYHCJIEHNS TUIOIIAIA OOKOBOM IMOBEPXHOCTH Ha YpOKe
level ids=11,10 Tast P yp

HUJIMHAPA.

H3yuarp, pacno3HaBaThb pa3BepTKy LWIMHIpA.

HN300pakaTh LWIMHAP U €0 CEUCHUS
IUIOCKOCTBIO, IPOXOASALIECH Yepe3 ero och,
napajienbHON WM MEPIEHAUKYIISIPHONA OCH.
HaxoauTe miomagm 3THX CEUeHU.
MogaenupoBarhb peajbHbIe CUTYalllU Ha S3bIKE
reOMETPUH, HCCIe0BAThH IIOCTPOCHHbBIE
MOJIEJH C MCIIOJIb30BaHUEM IT'€OMETPUIECKUX
MIOHSITUH.

OOIIEPUHSTHIC HOPMBI
MOBEJICHUSI, TPAaBUJIA
OOIIeHHs CO CTAPIIUMHU
(TemaroruIecKuMu
paboTHUKAMM) U
CBEPCTHUKAMHU
(oOydaromumucs),
MPUHIUITEI yueOHOH
JUCHUTUTAHBI 1
CaMOOpraHu3all|y;
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O0BbSICHATH, KAKOE TENI0 HA3BIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBAaTh €TI0 AJIEMEHTHI.

HN3yuyaTh, 00bACHATDH, KaK MOIYYUTH KOHYC
IIyTEM BpPALLEHUS IPSMOYTOJIBHOTO
TPEYTOJIbHUKA.

H300pakaTh KOHYC U €ro Ce4eHus
MIJIOCKOCTRIO, IPOXOAAIIEH Yepe3 oCh, U
MIJIOCKOCTRIO0, TIEPIICHANKYISIPHON K OCH.
H3yuarts, pacno3HaBaTh pa3BEPTKY KOHYcCA.
BbIBOIUTE, HCOJIB30BATH (POPMYIIBI JIJIS
BBIUKCJICHUS TUIOIIA 1 OOKOBOM MOBEPXHOCTH
KOHYyca.

HaxoauThb 1I01aan ce4eHui, mpoxoIsimx
4yepes BEPIINHY KOHyca WU
MEPIIEHIUKYIIAPHBIX €TI0 OCH.

OOBSICHATD, KAKOE TEI0 HA3bIBAETCS
YCEUEHHBIM KOHYCOM.

H3yuaTh, 00bACHATDH, KaK €T0 MOJYIUTH ITyTEM
BpALLECHUS IIPSIMOYTOJIBHOM Tparenuu.
BbIBoANTD, IPUMEHATH QOPMYITY JIIS
BBIYHCIICHUS TUIOMIA I OOKOBOM MTOBEPXHOCTH
YCEUEHHOI 0 KOHYCa

AKTyanu3upoBaTh (PaKTHl 1 METOBI
IIJJAHUMETPUH, PEJICBAHTHBIE TEME, IPOBOAUTH
AHAJIOTUU.

Pemars crepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C TEJIaMH BPAILLEHUs, IOCTPOCHUEM
CEYeHUH TeJ BpalleH!s, C KOMOMHAIIMSAMU TeJl
BpALLIECHUS] 1 MHOTOTPAHHUKOB Ha HAXOXKJICHUE
T€OMETPUUECKUX BEIUYHUH.

HcnoJib30BaTh NpyU peLICHUU
CTEPEOMETPUUECKUX 3aa4 IIAHUMETPUUECKUE
(hakTBI ¥ METOABI 33791 Ha BEIYHCIICHUE U
JIOKa3aTeIbCTBO.

MopenupoBarh peanbHble CUTYallMU HA S3bIKE
T€OMETPUH, HCCJIeJ0BATH IOCTPOECHHBIE
MOJIEH C UCHOJIb30BAHUEM I'€OMETPUUECKUX

- IpUBJICYCHNE BHUMAHHUS
0o0yJaronmxcs K
[EHHOCTHOMY aCIEKTY
M3y4aeMBIX Ha ypOKax
HBHCHHﬁ, Oopranuvs3anus ux
paboThI ¢ moTyyaeMoii Ha
YpOKE COLIUANBHO
3HaYMMO UH(OpMaIHei —
WHULIUMUPOBAHUEC €€
00CYXICHUS,
BBICKA3bIBaHU
00yJaIOIMMHKCS CBOCTO
MHEHHUSI 110 €€ TIOBOJTY,
BBIPa0OTKH CBOETO K HEll
OTHONICHMS;

- HCTIOJIb30BaHKE
BOCIIMTATCIIbHBIX
BO3MOXHOCTEN
COZIepKAHUSL

yaeOHOro IpeaMeTa Jepes
JIEMOHCTPALIUIO
00yJaroImmMcs IPUMEPOB
OTBETCTBEHHOTO,
TPa’kIaHCKOTO TIOBEICHHUS,
HPOSIBICHHS
YeITOBEKOIOOHS 1
JoOpocepaeIHOCTH, Yepes3
MOI00P COOTBETCTBYIOIIUX
TEKCTOB JIISI YTEHUS, 33129
JUISL peLICHHS,
NpOOJIEMHBIX CHTYAIHH JUTS
00CYXIEeHHUS B KIIACCE;

- IpUMEHEHHE Ha yPOKe
MHTEPaKTHBHBIX (OPM
paboTHI C 00YJArOITUMHUCS:
MHTEIUICKTYaJIbHBIX UTP,
CTUMYJIUPYIOLIHX




MOHSTUN

POIII 11 knacc
https://resh.edu.ru
[subject/17/11/
MDOIII 11 knace
https://uchebnik.
mos.ru/catalogue?

aliases=lesson te

AKTYyaJu3upoBaTh (aKThl U METOJbI
TUTAaHUMETPUH, pPeIeBaHTHBIE TEME, IIPOBOJUTH
aHAJIOTUH.

BbIBOIUTE, HCOJIB30BATH (POPMYIIBI O0BEMOB:

MPU3MBI, IUJIMHpPA, MMPaMUIbI, KOHYCA;
YCE4EHHOM NUpaMuAbl U YCEUEHHOIO KOHYCA.
Pemiare crepeoMeTpruecKre 3aa4y,
CBSI3aHHBIE C BEIUHUCIIEHUEM 00HEMOB.
DopMyIHPOBATH OIPEIEIECHUE IAPOBOr0
CErMEeHTa, apoBOro CII0s, IapOBOro CEKTOpa.
IMpumeHaTs GOPMYIIBI JIJIsI HAXOXKICHUS
00BEMOB LIIAPOBOI'0 CETMEHTA, LIAPOBOI0
CeKTopa

Pemare crepeomMeTpruecKre 3aJauy,

OO0BEMBI TEI 5 . N
mplate,video less | cBs3anHBIE ¢ 00BEMOM IIApa U MJIOMIAIBIO
on,video&subject | chepsr.
program_ids=31 | MoaeaupoBaTh peajabHBIE CUTYAINH Ha A3bIKE
937339,32663023 | reoMeTpuH, UCCICAOBATh IIOCTPOCHHBIC MOJICIIH
,31937337&class | ¢ ucmoap30BaHUEM T€OMETPUUECKUX TTOHATHIA.
level ids=11,10 | AkTyanu3upoBaTh (HaKTEl ¥ METOIBI
IUITAHUMETPUH, PEIICBAHTHBIC TEME, TPOBOIAUTH
aHaJIOTHH.
Pemiath crepeoMeTpUYECKHE 3a/1a4H,
CBSI3aHHBIC C COOTHOIICHHEM 00BEMOB H
MIOBEPXHOCTEH MOJ00HBIX TEN B IPOCTPAHCTBE.
MojaeMpoBaTh peaibHbIC CUTYAI[MH Ha S3bIKE
T€OMETPHH, HCCIISIOBATh TOCTPOCHHBIC MOJIEITH
C HUCIOJIb30BAaHUEM I'€OMETPHUYCCKUX TOHSITHH
POIII 11 knace AKTyanu3upoBaTh (PaKTHl 1 METOBI
https://resh.edu.ru | maaHuMeTpHH, peJeBaHTHBIC TEME, TPOBOIUTD
[subject/17/11/ aHaJIOTHH.
BekTops! u
MDOIII 11 kmace OnepupoBath NOHATHEM BEKTOD B
KOOP/IMHATHI B 10 i ;
https://uchebnik. | mpocrpancTse.
MIPOCTPAHCTBE

mos.ru/catalogue?

aliases=lesson te
mplate,video less

@opMyJIMPOBATH IPABUIIO NapajUIeenuIena
IIPY CJIOKEHUHU BEKTOPOB.
CkJ1a1bpIBaTh, BBIYUTATh BEKTOPbl, YMHOKATh

MO03HABATEIbHYIO
MOTHBAIIHIO
00yJaroNMXCsl; JUCKYCCHIA,
KOTOpBIE IAI0T

00 yJaronMmMcs
BO3MOXKHOCTB IIPHOOpECTU
OIIBIT BEACHUS
KOHCTPYKTHBHOTO JHAaJIOTa;
TpyNIoBOH paboThI UK
paboThI B TIapax, KOTOpbIE
ydaT KOMaHHOH padore u
B3aUMOJICHCTBHUIO C
JIPYTUMU JE€TbMU;

- BKJIFOUCHHUE B YPOK
HUI'POBBIX ITpoueayp,
KOTOpBIEC TIOMOTAIOT
MOJIEPKATH MOTHBALINIO
o0yJarommxcs K
MOJIYYEHHUIO 3HAHUH,
HaJa>KUBAaHUIO TTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOIICHUH B KJIacce,
MTOMOTAIOT YCTaHOBIICHHUIO
IoOpoKenaTeIbHON
aTMocdepsl BO BpeMst
ypoKa;

- opranm3arys medcra
MOTHBHUPOBAHHEIX U
3PYAUPOBAHHBIX
oOyJaronuxcst Haj uxX
HEYCIEBAIOIIIMH
OJTHOKIJIACCHUKAMHU,
JTAIOIIETO UM COITHAIBHO
3HAYUMBIN OITBIT
COTPYIHHYECTBA H
B3aMMHOU TTOMOIIIH;

- HHUITUUPOBaHUE U



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

on,video&subject
program_ids=31

937339,32663023

,31937337&class
level ids=11,10

BEKTOP Ha YUCIIO.

M3y4arh OCHOBHBIE CBOMCTBA 3TUX ONEPALIMA.
JlaBaTth omnpeneseHue NpsIMOYTOJIbHOW CHCTEMBI
KOOpPJMHAT B IIPOCTPAHCTBE.

Bripa3uTh KOOpIMHATEI BEKTOPA YEPE3
KOOpPJUHATHI €r0 KOHIIOB.

BeiBOAUTE, HCII0JIB30BATH (DOPMYITY JJIMHBI
BEKTOPA U PACCTOSIHUS MEX]Y TOUKAMU.
Beipaxarh CKIIpHOE IPOU3BEACHNE BEKTOPOB
yepe3 UX KOOPJAUHATHI, BBIYUCIISITh YTOJI MEXAY
JIByMSI BEKTOpPaMH, ABYMsl IIPSIMBIMHU.

HaxoauTh yros Mexay npsiMod U INIOCKOCTBIO,
YTOJ1 MEXIY IBYMS IIJIOCKOCTSIMHU
AHAJIMTUYECKUMU METOAAMM.

BeiBOAMTE, MCIO/IB30BATH (hOpMYTy
PacCTOSHMSI OT TOYKHU JI0 IIJIOCKOCTH

POIII 11 xmace
https://resh.edu.ru

[subject/17/11/
MBI 11 xmace

Pemars npocreiiime 3a1aun Ha HAX0XK/JEHUE
JUIMH U YTJIOB B TEOMETPUYECKUX QUTYPaX,
puMeHTEL Teopemy [Iudaropa, Teopemsr
CHHYCOB U KOCHYCOB.

MO JIepKKa
HCCIEN0BATENBCKON
JeATEIbHOCTH
00yJaroIMXCs B paMKax
peann3anu UMU
WHIUBUAYAJIBHBIX U
IPYIIIOBBIX
HCCIIeIOBATENECKIX
MPOEKTOB, YTO JIACT
0o0yJaronmMmMecs
BO3MOXXHOCTB IIPHOOpECTH
HaBBbIKH
CaMOCTOSITEIBHOTO
pELIEHNs TEOPETUY ECKOM
MpOOIIEMBI,
T€HEPUPOBAHUSA U

o opmITeHHsT COOCTBEHHBIX
uJieh, yBaXKUTEIBHOIO
OTHOIICHUS K IyKUM
uaesM, opOpMJICHHBIM B

TToBTOpeHHMe https://uchebnik. | HaxoauTs Imiomaas MHOIOYTONBHUKA, KPyTa. paborax Apyrux
’ mos.ru/catalogue? | PacmosHaBaTh momo0HbIE PUTYPHI, HAXOIUTE HCCIICIOBATCIICH, HABBIK
4 obobmeHue, 7 aliases=lesson_te | oTHOLIEHHMS JUIMH U IUIOWIAEH. mybmaHOro
CHCTEeMATH3aIIHs .
SHAHMI mpla}te,wdeo _Iess Hcnoan30BaTh IIPH PELIEHUN BBICTYTUICHHUST TIEPES]
on,video&subject | crepeomerpuueckux 3amayu (GaKThl H METOIBI ayIUTOpUECH,
program_ids=31 | mraHMMeETpUH apryMeRTHPOBAHNS 1
937339,32663023 OTCTauBaHUA CBOEU TOUKU
,31937337&class 3peHusl.
level ids=11,10
OBIIEE
KOJIMYECTBO 34
YACOB IIO
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