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MyH#unumnaibsHOE OFOKETHOE 00IMIe00pa30BaTEIbHOS YUPEKICHUE
«Yepuononbckas cpeaHss mkoja» bemoropckoro paitona Pecryonuku Kpbim

«ITPUHATO» «COI'JTACOBAHO» «YTBEPXIAIO»
Ha 3acenganuun MO 3amecTUTENb JUPEKTOPA Jupekrop
Y4HUTEIEeH HayK €CTECTBEHHO- no YBP
MaTEMaTUYE€CKOrO [IUKJIa
®ypcos K. I1. I'opoxoBckuii 4. A.
ITona C. H. «21» aBrycra 2025 ITpuka3 Ne 207
ITporokon Ne 1 oT «21» aBrycra 2025

oT «21» aBrycra 2025

Pabouast mporpamma
ydeOHOro mnmpeaMera « I'eoMmeTpus»
g 10-11 kmnacca
Ha 2025 — 2026 y4ueOHbIil roA

bazoBbIli ypOBEHB

Cpok peanuzanuu nporpaMmsl — 1 roa
(k OCHOBHOI1 00pa30BaTEILHOMN MpOorpaMMe CpeTHEro ooIIero 00pa3oBaHus, YTBEPKIAEHHON
puKa3oM 1o 1mkoJie ot 18.08.2023 Ne 156)

Pa3zpabotyuk — yunTenb MaTeMaTUKU
[Tona Cepreit HukomaeBuu



¢. UepHomnouibe
2025

Pabouas nmporpamma pa3paboTaHa Ha OCHOBE:

- @enepalbHOTO TOCYIApCTBEHHOTO O0Opa30BaTEILHOTO CTAaHAapTa oOmero  oOpa3oBaHUs,
YTBEpPKIEHHOTO NpuKkazoM MunoOpHayku ot 17.05.2012 Ne 413 (meficTByromias peakiuus);

- @epaepanbHO 00pa30BaTENBLHON MPOTPAMMON CpeaHero oo01mero o0pa3oBaHus, YTBEPKICHHON
npukazoM Munnpocsemenus ot 18.05.2023 Ne 371( ¢ u3MeHEHUAMH).

Yuebno-memoouuecxuii komnaexc:

e Teomerpus, 10-11: Yueb. s obmeodpasosar. yupexaenuii/ JI.C. Atanacsn, B.®. byry-
308, C.b. KagomiieB u ap. — M.: IIpocBemienue, 2021.

e [naskos lO.A., FOnuna N.U., Byty3oB B.®. Pabouas terpaap no reomerpuu s 10 knacca.
— M.: IIpocseluenue.

e 3uB b.I', Meitnep B.M. [unaktuueckue marepuainbl 1mo reomerpuu st 10 xin. — M.:
[Ipoceemenue, 2019.

e 3us b.I'., Meitnep B.M., baxanckuit A.Il. 3agaun o reomerpun mist 7 — 11 xkmaccos. — M.
[IpocBenienue.

e (Caakan C.M., byryzoB B.®.. U3yuenue reomerpun B 10 — 11 kmaccax: Meroaundeckue
pexomeHaanuu K yueoHuky. Kaura nns yuutens. — M.: [Ipocserienue.

e (CamocTosATeNIbHBIE U KOHTPOJIbHBbIE paboThl mo reomerpun ans 10 xmacca./Epmosa A.IL.
I'ono6oponsko B.B. — M.: Unekca, 2019.

e Teomerpusi. Kontponsusie pabotel. 10-11 xmaccel: yue6. mocoOue i o0meoOpa3oBart.
opranm3anmii: 6a30BeIii ypoBeHs/ M. A. Nuenckas. — M.: [Ipoceemenue, 2019.

Onexmponnvle 0bpazosamenvHvie pecypcyi:
® DeKTpoHHbIE 00pa3oBaTebHbBIE pecypchl K yueOHnkam B EnuHoil komtekiuu www.school-

collection.edu.ru
® http://mat.Iseptember.ru MaremaTuka: exeHenenbHOE y4eOHO-METOIUYECKOE MPUIOKEHUE

Kk razere «IlepBoe ceHTAOps».
*  http://www.uchportal.ru (YIUTeTLCKUNA TTOPTAI);
e  www.edu.ru (cait MOuH P®);
*  www.school.edu.ru (Poccuiickuii 061eo0pa3zoBaTeNbHbII OpTanN);
*  www.pedsovet.org (Bcepoccuiickuii InTepHeT-niecoBer);
*  www.fipi.ru (caiit deaepasbHOTO HHCTUTYTA TEIATOTUICCKUX H3MEPEHHIA);

*  www.math.ru (IHTepHET-IOANEPKKA yUUTEICH MaTEeMaTHKN);
* http:// festival Iseptember.ru (decTuBanb nenarorn4eckux uued «OTKPBITHIH  YPOK»

(«ITepBoe ceHTSOPs»));
*  www.exponenta.ru (00pa30BaTeNbHBIA MATEMAaTHUECKUI CAUT);
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*  www.math.ru/lib (3neKTpoHHas MaTeMaTHYeCcKas ONOIHOTEKA),
®  https://resh.edu.ru/ Poccuiickas Dnexrponnas [llkomna
¢ https://infourok.ru/

PaGowas mporpamma cocraBieHa ¢ yuérom Paboueld mnporpammel BocnutaHus MBOY
«Uepnononsckass CII» benoropckoro paiiona Pecryomuku KpeiM (YpoBeHB cpemaHEro o0Iero
oOpaszoBanusi) Ha 2021-2025 roapl, yTBepkIEHHOM MprKkazoM oT 15.06.2021 Ne 143.

Ha usyuenne reomerpuun otBoautcs 2 yaca B Hegento B 10 kimacce u 1 yac B Henemo B 11
KJ1acce, BCero 3a JiBa roja ooyuyenus - 102 yyeOHbIX yaca.

1. COAEP’) KAHUE YYEBHOI'O ITPEJMETA
10 xaacc

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHA cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, HpOCTpaHcTBO. I[loHsATHE 00
aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.
B3aumHoe pacmnosokeHue TNpSAMBIX B TMPOCTPAHCTBE: MEpeceKaroluecs, MapajulesibHble H
cKpemBawpmuecss npsMbele. [lapaminenbHOCTh HpsAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
rapajuieJbHbIe NMPSMbIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSIMBIX, NapaJUIEIBHOCTD MPSIMOM
U TUIOCKOCTU. YTJIbl C COHANPAaBICHHBIMUA CTOPOHAMH, YrOoJ MEXAY MNPSIMbIMH B MPOCTPAHCTBE.
[TapaniaenpHOCTh IIOCKOCTEN: NapaljiesIbHbIE IUIOCKOCTH, CBOMCTBA NapajuIEIbHBIX IUIOCKOCTEH.
[IpocTeiilme NpOCTpaHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpa’lp, KyO, Mapaulesenumesn,
MOCTPOEHUE CEUCHUI.

[lepneHIUKYISIPHOCTh MPSAMOM M MJIOCKOCTU: NEPIEHIUKYJISAPHBIE IMpsIMble B IMPOCTPAHCTBE,
npsiMble TapajuielbHble W TMEPHEHAUKYJSPHbIE K IJIOCKOCTH, MPU3HAK MEPHEeHIUKYISIPHOCTH
NPAMON U TUIOCKOCTH, TEOpEMa O MPSIMON MEPINEHIUKYISIPHON TIOCKOCTU. YTJIbl B MPOCTPAHCTBE:
Yroja MEXAy OpsIMOM M IUIOCKOCTBIO, JBYTPaHHBIM YroJ, JIMHEWHBIA YroJl JIBYTPAHHOIO Yrja.
[lepnieHauKyIsIp ¥ HAKJIOHHBIEC: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PAcCTOSIHUE OT IPSIMOM 110
IUIOCKOCTH, NPOEKIHs (UIypsl Ha IUIOCKOCTh. I[lepneHauKyJspHOCTh IUIOCKOCTEH: NpU3HAK
NEPIEHIUKYIISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéxX nmeprneHIuKysapax.

MHOrorpaHHuKHU

[loHsAATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOI'OTPAHHUKA, BBIIYKJIbIE W HEBBIITYKIIbIE
MHOTI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronbpHas npusma, TpaHU U OCHOBAHMS
NpU3MbI, TpsMas M HAKIOHHAs MpHU3Mbl, OOKOBas W TIIOJIHAS IOBEPXHOCTb IPU3MBIL.
[Tapannenenunesn, NpsAMOYTOJIBHBIM MNapajiesenunes U ero cpoicrtsa. [Ilmpammupa: n-yrosbHas
NUpaMy/ia, TPaHU U OCHOBAHUE MHUPaMUAbI, OOKOBas W TIOJIHAS IOBEPXHOCTb IHPAMHUJIBL,
IpaBWIbHAasg M YyCe4€HHas MNHMpaMuaa. OJEMEHThl MNpu3Mbl U nupamunbl. IlpaBunbHbIE
MHOTOTPAaHHUKH: TIOHATHE IIPABUIBHOIO MHOIOIPDAHHMKA, IPaBUIIbHAs IpPU3Ma U IPaBUIbHAS
NMpaMu/ia, IpaBUbHAs TPEyrojibHas NUpaMuaa U MpaBUIbHBINA TeTpasap, Kyo. [IpeacraBnenue o
MIPaBIWJIbHBIX MHOTOTPaHHHUKAX: OKTa’3Ap, 10AeKadip U ukocayap. CedeHus Npu3Mbl U TUPAMUIBL.
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CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHsI OTHOCUTEJIBHO TOYKH, NPSAMOM, IUNIOCKOCTH. DJIEMEHTHI
CUMMETPUU B IUPaMUJax, NapajuleIeueax, IPaBUIbHBIX MHOTOTPaHHUKAX.

Bbluncnenue 31€MEHTOB MHOTOIpaHHUKOB: pé&0pa, auaroHanu, yriael. Ilmomans OGokoBoi
MOBEPXHOCTU M TIOJHOI MOBEPXHOCTHU MPSIMOM MPHU3MBI, IUIOIIAb OCHOBAHMA, TeopemMa 0 OOKOBOH
MOBEPXHOCTU TPsAMOM mpu3Mbl. [lmomanes OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH TPaBHIBHON
MUPaMU/IbI, TEOPEMa O TUIOIIAAN yceu€HHON nupamuibl. [Tonstue 06 00béMe. OOBbEM THpPaMHUIIBL,
MIPU3MBL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IJIOMAASIMH TMOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEI.

11 KJIACC

TeJsia BpameHust

Hunuuapuyeckass MOBEPXHOCTh, OO0pasyloliyMe IMIMHAPHUYECKOW MOBEPXHOCTH, OCh
HWIMHAPUYECKON MoBepXHOCTH. LlummHap: ocHOBaHMS M OOKOBas MOBEPXHOCTH, 0Opa3ylomas u
OCh; TUIOIAb OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pasylolniye KOHHYECKOW MOBEPXHOCTH, OCh M BEpUIMHA
KOHHMUECKOW moBepxHOocTH. KoHyc: ocHOBaHME U BepInHA, 00pa3yromas U OCh; IUIOMab OOKOBOH
W TIOJIHOW TIOBEPXHOCTH. Y CEUYEHHBIA KOHYC: OOpa3ylollMe M BBICOTA; OCHOBAaHUS W OOKOBas
MTOBEPXHOCTb.

Chepa wm map: ueHTp, paamyc, AMAMETp; IUIOMIAAL MOBepxXHOCTH cdeprl. B3aumHoe
pacrosiokeHue chepbl M IUIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; Mmiomiaib chepsl.

N3o0paskeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka IMHApa U KOHyca.

KomOunHammu Ten BpameHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMTUCAHHBIA OKOJIO c(hepshl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK, UJIM TEJIO BPAIICHHUS.

[Tonstne o006 o00béme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO TMapajulesenunena u cieAcTBus u3 He€. O0béM nmnnHapa, kKonyca. O0bEM mapa
Y TUIOMIAE CHEpPHI.

[Tono6ubie Tenma B mpocTpaHcTBe. COOTHOLIGHUS MEXKIY IUIOMIAIIMU TOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TETI.

Ceuenuss umiauHApa (MapauieNbHO ¢ TMEPHEHIUKYISPHO OCH), CEUEHHUS KOHYyca
(mapayuteTbHOE OCHOBAHUIO M ITPOXO/SIIEe Yepe3 BEPIINHY ), CEUSHHs mapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mockoctu U B npocTpaHcTBe. CloK€HHE M BBIYMTAHHE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uucio. Pa3nmoxeHwe BekTopa mo TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napasuienenunena. Pemenue 3agad, CBA3aHHBIX C MPUMEHEHHEM TPABWII JICHCTBHI C BEKTOPAMH.
[IpsimoyromibHas cuctemMa KoopaAuHaT B pocTtpancTBe. Koopaunarte! Bekropa. [Ipocreiimuie 3agaun
B KOOp/AMHATax. Yroji Mexay Bektopamu. CKaasipHOe IPOU3BECHNE BEKTOPOB. Briuncienue yrios
MEXIy HOpSAMBIMH M  IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBI METOJ TMpH  PEUICHUU
TE€OMETPUYCCKUX 3a]1aY.



2. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3ydenue MaTeMaTWKU Ha YPOBHE CpeIHEro oouero oOpa3oBaHMs HANpaBICHO Ha JOCTHXKEHHE
00yYaromyUMHUCs JIMYHOCTHBIX, METANpeIMETHbIX U TNPEIMETHBIX 00pa3oBaTeIbHBIX PE3yJIbTaTOB
OCBOEHUS yU4EOHOI0 IIpeIMeETa.

JIMHHOCTHBIE PE3YJIBTATHBI

B pesynbTaTe u3ydeHuss MaTeMaTHKH Ha YPOBHE CPEAHETO OOIIETo 00pa3oBaHUs y 00y4aromerocs
OynyT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThI:

1) rpamIaHCKOTO BOCIIUTAHMS

c(OPMUPOBAHHOCTh TPAKAAHCKOW MO3UIUU OOYYAIOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIeCTBa, MPEICTABICHHE O MAaTEMAaTHUYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUH, MPOLIETYP IPAKIAHCKOTO 00IecTBa (BEIOOPHI, ONPOCHI U IPYToe),
YMCHHE B3aMMOJICHCTBOBATh C COLMATHHBIMA WHCTHTYTaMH B COOTBETCTBUU C MX (YHKIUSIMHU H
Ha3HAYCHHEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)KAAHCKOW HACHTUYHOCTH, YBAXKEHHS K TMPOLUIOMY U
HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHIKEHUSM POCCHHCKUX
MaTEMaTHUKOB M POCCHICKONM MaTeMaTH4YeCKON MIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTUKEHHUH B IPYTUX
HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona, CPOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHWSI, STUICCKOTO IMOBEJICHHS, CBI3aHHOTO C MPAKTUICCKUM IPUMEHEHUEM JOCTHKCHHUI HAyKU
U JICATEIIEHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B TIOCTPOCHHUE YCTOWIHBOTO Oy IyIIETro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OSCTETHUKY MaTeMaTHMYeCKHUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/lad, pEIIeHUl, pacCyk ICHUH, BOCIPHUHUMYHMBOCTH K MaTEeMaTHYECKHM acHeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;

5) pusuveckoro BocnuTAHMUSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTHYECKHWE 3HAHWS B HMHTEpecax 3J0pPOBOTO U
Oe3o0macHOTr0o 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NMUTAHHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA, pEryJsipHas pu3ndeckas akTUBHOCTb), (pusndeckoe
COBEPUICHCTBOBAHUE MIPU 3aHITUIX CIIOPTUBHO-03J0POBUTEILHON €S TENbHOCTbIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAHHME IICHHOCTH TPYIOJIIOOUS, HMHTEpPeC K pPa3NuyHbIM cdepam
npodeccCHoHABbHON AEITeTbHOCTH, CBA3AaHHBIM C MaTEMaTHUKOM M €€ MpPUIIOKEHUSMHU, yMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oymyiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KM3HCHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO Ha
MPOTSHKECHUHM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHYCCKHX 3a1ad
MaTeMaTHYeCKOH HAIpPaBICHHOCTH;

7) IKOJIOTM4eCKOro BOCIIMTAHUS:



Cc(OPMHPOBAHHOCTb KOJIOTMYECKON KyJIbTYpbl, IOHUMAaHUE BIMSIHUSA COLHAIBbHO-?KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHME NPUPOAHON M COLMAIBHOM Cpelibl, OCO3HAHUE IN100aJBHOIO Xapakrepa
9KOJIOTUYECKUX MpoOJIeM, OpUEHTAlMs Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHWMU JUIs pelIeHUs
3aJa4 B OOJIACTH OKpY’Karolled cpebl, IUIAHUPOBAaHHE IOCTYIKOB M OLIEHKHM HX BO3MOXKHBIX
MIOCJIEICTBUM 11 OKPY’KAIOILEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
MU OOIEeCTBEHHOM NpPaKTHKH, NMOHMMaHHWE MAaTeMaTH4YeCKOW HayKH Kak cgepbl YelIOoBEeYecKOM
JEATEIIBHOCTH, ITAIlOB €€ Pa3BUTUS U 3HAYMMOCTH JUI PA3BUTHS LIMBUIIN3ALNH, OBJIAZICHUE S3BIKOM
MaTeMaTUKd W MaTeMaTHMYECKOM KyJBbTypOH Kak CpEACTBOM IIO3HAHUS MHUPA, TOTOBHOCTH
OCYILECTBIIATH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHINBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbTare 0CBOSHHS MPOrpaMMbI IO MATEMAaTHKE HA YPOBHE OCHOBHOT'O 00IIEro o0pa3oBaHus y
oOydatomierocss OyayT cGhOpPMUPOBAHBI MeETalpPEeIMETHBIC PE3yJbTaThl, XapaKTEPHU3YIOIIUECs
OBJIaICHUEM YHHUBEPCATbHBIMU M03HABATEIbHBIMU JCHCTBUAMM, YHHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSAMHU ¥ YHHUBEPCATLHBIMHU PETYJISTUBHBIMU ICHCTBHUSIMHU.

ITo3HaBaTe/IbHbIEe YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

Ba3oBble JJjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, MOHITHIA,
OTHOIICHUN MEXIy TMOHATHUAMH, (DOpPMYIHpPOBaTH OMpENelIeHHUs TMOHSATHH, YyCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALNK, OCHOBAHUS JJIsi OOOOIICHHUS W CpPaBHEHUS, KPUTCPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (QOpMyIHpoBaTh M  NPeoOpa3oOBBIBATH  CYXKIEHUSA: yTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEYUs B (akTax, JaHHBIX,
HaOJIOJICHUSAX M YTBEPKICHUSAX, MpeuiaraTb KPUTEPUU MJIsS BBISBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JienaTb BBIBOJBI C  HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIOUECHHI 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIILHO J0KAa3aTeIbCTBA MAaTEeMaTUYECKUX YTBEPKJICHUU (NpSMBIE U OT
MPOTUBHOTO), BBICTpaWBaTh APryMEHTALMIO, MPUBOAUTH TMPUMEPbl U  KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh croco0 penieHuss ydyeOHOW 3ajaud (CpaBHHMBAaTh HECKOJBKO BapUaHTOB pEIICHHUS,
BBIOMpATh HanboJiee MOAXO MMM ¢ YYETOM CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1eHCTBUSA:

HCIIOJIb30BaTh BOIPOCHl KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HaHUs, (OpMYJIUPOBATH
BOMNPOCH, (UKCHUPYIOIIME NPOTUBOpEYHe, Mpo0iieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(hopMUpPOBATh TUNOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;



MIPOBOAUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIA HKCHEPUMEHT, MCCIIEIOBAHHUE IO YCTAaHOBIICHUIO
0COOCHHOCTE MaTeMaTH4eCKOro 00BbEKTa, SBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOSTENbHO (POpMyIUpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOJIOACHNUS, UCCIIEAOBAHMS, OICHUBATH JOCTOBEPHOCTh MOJYYECHHBIX PE3YyJbTAaTOB, BBIBOJIOB U
00001IEHN;

MIPOrHO3UPOBaTh BO3MOXKHOE pPa3BUTHE MpPOLECCa, a TaKkKe BBIJIBUraTh MHPEIIOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmaunmeii:

BBISBJIATH Ae(PUIUTH HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC U ISl PEIICHUS
3a/a4w;

BBIOMpATh WH(GOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHATU3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAITUIO PA3IMIHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpPHUPOBaTh HMH(POPMALIUIO, TPEACTABIATh €€ B PasIUYHBIX (OpMax, HIUTIOCTPUPOBATH
rpaduyuecKky;

OLICHMBATh HAJAE&KHOCTh HMHGPOPMAIMU IO CaMOCTOSATENbHO C(HOPMYIHPOBAHHBIM KPUTEPUSM,
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eCTBUA:

BOCIIPUHUMATH B (DOPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBHUSMH U IENISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh
TOSICHEHHUS 110 X0y peUIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN Pe3ysIbTaT;

B X0JIe 00CYKIEHHMSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TeMbl, IPOOJIEMBI, PelIaeMoi
3a/layM, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOUCK PEIICHUS, COMOCTaBISATh CBOU CYKIEHUS C
CY>KICHHUSIMH JPYTUX YYaCTHMKOB JMajora, oOHapyXHBaTh pa3linyhe M CXOJACTBO MO3UIUH, B
KOppEeKTHOI popme popMyTupOBaTh pa3HOIIIACHs, CBOM BO3PAKECHHUS,

NPEACTaBIATh  pPe3yJbTaThl pEHIeHUs 3aJauyM, OKCIEPUMEHTA, UCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHHUS C YU4ETOM 3aJa4 MPE3eHTAlMU U OCOOEHHOCTEH
ayJIUTOPHH.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiiCTBHA

Camoopranu3anusi:

COCTABJISIThH TUIAH, aJTOPUTM PEIICHUS 3a7a4M, BIOUPATh CIOCOO pelIeHUs ¢ yYETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapHUAHTHI
pelieHuit ¢ yuéToM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/JIEKT:

BJIAJCTh HAaBBIKAMU II03HABATEILHON pe(JIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUH H
MBICITUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJIETh CIIOCOOAMHU CAMOIMPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yJjbTaTa pelleHus MaTeMaTHIeCcKoM 3a1a4u;



IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTb IIPU PELICHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pPE3yibTaTa LEIH U YCIOBHSIM, OOBSICHATH MPUYMHBI TOCTHMIKECHUS WIN
HEIOCTIKCHUS PEe3yJIbTaTOB JESATEIbHOCTH, HaXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHa 1€ATEJILHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAIbHON pabOThI MPU PELICHUU
y4eOHBIX 3a7ay, NPUHUMATh IIeJIb COBMECTHOW JESITeNbHOCTH, IUIAHUPOBATh OpPraHU3aIUIo
COBMECTHON paboThl, pachpeneisTh BHIbI pabOT, AOrOBapUBaThCSA, OOCYXAaTh Tpolecc U
pe3ynbTat paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B IPYIIOBBIX (hopMax paboThI (00CYKICHHsI, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBD» U
WHBIC), BBIMIOJHATH CBOIO YacTh PabOTHl M KOOPAWHHPOBATH CBOM JEHCTBHUS C JAPYTUMHU UYJICHAMH
KOMaH[pl, OIICHMBATh KAa4eCTBO CBOCTO BKJIaga B OOmMH TPOAYKT IO KPUTCPHUSM,
c(hOpMYJIMPOBAHHBIM Y4aCTHHKAMH B3aUMOJICHCTBUS.

NPEIMETHBIE PE3YJIBTATHI
10 kiaacc

K kon1ty o6yuenus B 10 kitacce 00ydarouuiics NOIYIUT CIEAYIOLINE IPEIMETHbIE PE3yIbTaThl:
OIIEpUPOBATh NOHATUAMHU: TOUKA, IPsIMasi, IJIOCKOCTB;

IIPUMEHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELLIEHUN I€OMETPUYECKUX 3a/1a4;
OIIEpUPOBATh NOHATHUSAMU: APAJUIETBHOCTD U NEPIEHIUKYIIIPHOCTD IPSIMBIX U MJIOCKOCTEM;
KJ1accu(hUIUpoBaTh B3aMMHOE PACIIONIOKEHHE MPSIMBIX U IMJIOCKOCTEH B IPOCTPAHCTBE;
OIIepUPOBATh MOHATUSAMU: ABYTPAHHBIN yro, TpaHu JIBYIPAaHHOrO yria, peOpo ABYrpaHHOIO yIia,
JIMHENHBIN yroJl AByTPAaHHOTO yTia, FpagdyCHasi Mepa JBYTPaHHOIO yTJa;

OIIEpUPOBATh NOHATHAMH: MHOTOTPAaHHUK, BBITYKJIBIA W HEBBITYKJIbI MHOTOTPaHHMK, JIEMEHTHI
MHOT'OTPaHHMKA, IPABUJIbHBI MHOTOTPaHHHUK;

pacro3HaBaTb OCHOBHbIE€ BHUJAbBl MHOTIOTPAaHHUKOB (MHMpaMuja, MpU3Ma, HPSIMOYIOJIbHBIN
napasienenumnen, Kyo);

KJaccU(UIUPOBaTh MHOT'OIPAaHHHMKH, BBIOMpasi OCHOBAaHUS JUIs KiaccU(UKAaUUU (BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOIPDAHHUKHU, NPAaBUIbHbIE MHOTOTPAaHHMKH, IPSIMbIE M HAKJIOHHBIE IPU3MBL,
napajuiesenune/sbl);

ONEPUPOBATH MOHATUSMHU: CEKYILAsl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB;

OOBSACHATH NPUHIUIIBI TOCTPOCHUS CEYEHMI, UCTIONB3YS METOJ] CIIEOB;

CTPOUTH CEUEHHsI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IUNIOCKUE YEPTEKU U3
PHUCYHKOB NPOCTBIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y;

pemaTh 3a7ayd Ha HaXOXKICHHWE T'€OMETPUYECKHUX BEJIMYMH IO 0Opa3laM MM alrOpUTMawm,
MIPUMEHSISI U3BECTHBIE AHATTMTUYECKUE METO/IbI IPU PEIIEHUN CTaHAAPTHBIX MAaTEMaTHUECKUX 3aJa4



10

Ha BBIYUCIICHUE PACCTOSIHUN MEKIY JBYMs TOYKaMH, OT TOYKH 10 IPSAMOH, OT TOYKH 10 TUIOCKOCTH,
MEXKIY CKPEIIHUBAIOIUMUCS MIPAMBIMU;

pelmiaTh 3a7ayd Ha HaXOXKICHHWE T'€OMETPUYECKUX BEJIMYMH 10 OOpa3laM MM alropuTMawm,
IIPUMEHSIS. U3BECTHBIC AHAIMTUYECKUE METOJIBI IIPU PELICHUH CTAHIAPTHBIX MATEMAaTUYECKUX 3aa4
Ha BBIYUCIICHUE YIJIOB MEXAY CKPCLIMBAIOIIMMUCS IPSAMBIMH, MEXAY HPSAMON U IUIOCKOCTHIO,
MEKIY IUIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB;

BBIUUCIATE OOBEMBI W IUIOHIAJM TOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma, MNHpamMuaa) ¢
MpUMEHEHHEM (OpMYJI, BHIYUCISATH COOTHOIIECHUS MEXKIY IUIOMIAIIMU MOBEPXHOCTEH, 00bEMaMu
0JI0OOHBIX MHOTOTPaHHHUKOB;

OIEpPUPOBATh IMOHATUAMHU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTH CUMMETpPHH,
LEHTP, OChb U TNIOCKOCTh CUMMETPUH (PUTYDBI;

U3BJIEKaTh, MPeoOpa3oOBbIBATh W HHTEPHPETHPOBATH MHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUTypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

MPUMEHATh Te€OMEeTpHUecKue (DaKThl IJIsi pEIIeHUs] CTEPEOMETPUUYECKHX 3a/1ad, MPEAOoaratonix
HECKOJIBKO LIaroB PELIeHUs, €CIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B ABHOU (opMe;

IIPUMEHATH TPOCTEHIINE MPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUBOJIUTL NPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B INPUPOAEC M KU3HHU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE;

IIPUMEHSATH [IOJy4YCHHBIE 3HAHMS Ha IIPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC CUTyallUd U IIPUMEHATH
W3yYeHHBbIE TIOHATHS B IIpoIlecce IMOMCKAa peIIeHUs MaTeMaTHYecKH CQOpMYIHPOBAHHON
poOJIeMBbl, MOAETHPOBATh PEATbHBIE CUTYallud Ha SI3bIKE T€OMETPUH, UCCIIE0BATh TOCTPOCHHBIC
MOJICIA C HWCIOJB30BAHUEM TE€OMETPHUYECKMX IMOHATHH W TEOpeM, ammapara aiareOphl, pemarb
MIPAKTUYECKHUE 3a]]a4M, CBSI3aHHBIC C HAXOKIECHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIIACC

OnepupoBaTh MOHATUSMU: LHWIMHIPUYECKAs MOBEPXHOCTb, 00pa3ylolie MUIUHAPUIECKOM
MOBEPXHOCTH; IWIMHJIpP, KOHWYECKAash MOBEPXHOCTh, OOpa3ylolue KOHUYECKOH TMOBEPXHOCTH,
KOHYC; cheprudeckasi TOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATBH CITOCOOBI TIOTYYECHHS TEJI BpAIICHUSI.

KnaccudunupoBats B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OHCpI/IpOBaTB IIOHATUAMMU: H.IﬁpOBOﬁ CCIrMCHT, OCHOBAaHHC CCIMCHTA, BBICOTa CCTMCHTA,
IApOBOM CJI0M, OCHOBAHHUE IIAPOBOI0O CJIOSA, BBICOTA IIAPOBOIO CJIOA; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI M IJIOLIAAM TOBEPXHOCTEH TEJ BpAILLEHUS, T€OMETPUUYECKUX TeNl C
pUMeHEeHHeM (HopMyI.

OmnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHUK, BIIMCAHHBIN B Chepy U OMHMCAHHBIN OKOJIO Chepsl;
C(bepa, BIIMCaAHHAd B MHOT'OI'PaHHUK WJIA TCJIO BPAIICHUA.

Brraucaste COOTHOIICHUST MEXTY TIIOMIAIIMU MOBEPXHOCTEH U 00bEMaMK MIOJJOOHBIX TEJl.

N306paxaTs u3zydaemble (UTYPBl OT PYKH U C TNPUMEHEHHEM THPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.
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BbINONHATE (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (PUrYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHHUs TeJl BpaIlleHUs.

W3BnekaTh, MHTEPIPETUPOBATH W IMPEoOpa3oBBIBATH MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX PUTypax, MPEACTABICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEUCTBUSA CII0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKCHUS BEKTOpa Ha
YUCII0, OOBICHATH, KAKUMU CBOMCTBAMH OHM 00J1aat0T.

[IpuMeHATH MpaBUIIO NapAJIIEIICIUIIEAA.

OnepupoBaTh NOHATUAMU: JCKAapTOBbI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOpP, MOIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJd MEXKIYy BEKTOPAMH, CKAISIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI.

HaXOIlI/ITI) CYMMY BCKTOPOB M IMPOHU3BCACHUC BCKTOpa Ha 4YHCJIO, YIroJl MCKIY BCKTOPaMH,
CKaJISIPHOE MPOM3BECHHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpJUHAT.

[IpumensTs reomeTpuueckue (akThl IS pEIHICHUS  CTEPEOMETPHUECKUX  3ajad,
MPEANOIAralolMX HECKOJIBKO IIAaroB PpELICHHs, €CIU YCIOBUA INPUMEHEHHs 3aJaHbl B SIBHOMU
dbopwme.

Pemats npocrelinime reoMeTpuuecKkue 3aladd Ha INPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTozA.

Pemarn 3aJadyud Ha J0Ka3aTCJIbCTBO MATCEMAaTHUYCCKUX OTHOIIEHUH WU HaXO0XJICHUC
reOMETPUYECKUX BEIMYUH [0 00paslaM WIM alropuTMaM, NPUMEHss H3BECTHBIE METOIbl IpU
pELICHNN CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

IIpuMeHATH npOCTEHIIME HNPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIL[MOHHBIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpyBomuTe NpHMEpPHl MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B IPHUPOAE U KHU3HH,
pacrno3HaBaTh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh TONy4EHHBIC 3HAHUSA HA I[PAKTUKE: AHAIM3UPOBATh DPEAJIbHBIC CUTyallUd H
NPUMCHATH HU3YYCHHBIC IIOHATHUA B mponecce IIOHUCKa pemicHud MaTEMaTHYCCKHU
chopMyIMpPOBAaHHOW MPOOJIEMBbI, MOJCIHPOBATH PEAIbHBIC CHUTYallMM Ha S3BIKE TEOMETPHH,
HCCIIEI0BaTh IOCTPOCHHBIE MOJENHM C HCIOJIb30BAHUEM TIE€OMETPUYECKHX IOHATUH U TEOPEM,
anmapara anreOpbl, pemarb MPaKTHYEeCKUEe 3a/1a4M, CBSI3aHHbIE C HAXO0XKJEHHEM T€OMETPUYECKHX
BCJINYHH.

3. TEMATUYECKOE IINTAHUPOBAHUE

10 k1ace
Ne | Ha3zBanue pasnena uim TeMbl Konnye | DnexTpoHHO-00pa3zoBaTebHbIe
n/n CTBO pecypcsl
qacoB/
KP
BBeneHne. AKCHOMBI CTEPEOMETPUM U HX 5 www.school.edu.ru
http.//school-collection.edu.ru



http://school-collection.edu.ru/
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CIICACTBHA.

https://resh.edu.ru

http://www.uchportal.ru

WWw.fipi.ru
www.nsportal.ru
www.infourok.ru

[TapamienbHOCTh IPSIMBIX U TIOCKOCTEH.

19/2

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru
http://'www.uchportal.ru
wWww.fipi.ru

www.nsportal.ru
www.infourok.ru

HepHeHI{I/IKYJ'IHpHOCTL IIPpAMBIX U IUIOCKOCTEH.

20/2

www.school.edu.ru

http.//school-collection.edu.ru
https://resh.edu.ru
http://www.uchportal.ru
WWW.fipi.ru

www.nsportal.ru
www.infourok.ru

MHOrOrpaHHHKH.

16/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru

http://www.uchportal.ru

wWwWw.fipi.ru
www.nsportal.ru
www.infourok.ru

IToBTOpeHune

8/1

www.school.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru
http://'www.uchportal.ru
WWW.fipi.ru

www.nsportal.ru
www.infourok.ru

UTOI'o

68/6

11 KUIACC

Ne
n/

HaumenoBanu
€ pa3/ieJioB U
TeM
NPOrpamMMbI

KoanuyecTBOo 4acoB

DJIeKTPOHHbBbIE

Bcer
0

KoHTpoabHbI
e padoThbl

IMpakTnyeckn
e padoThbI

(undposbie)
oOpa3oBaTejibHbIE

pecypcbl

Temna

12

bub6anoreka [HOK



https://resh.edu.ru
http://www.uchportal.ru
http://www.nsportal.ru
http://www.infourok.ru
http://school-collection.edu.ru/
https://resh.edu.ru
http://www.uchportal.ru
http://www.nsportal.ru
http://www.infourok.ru
http://school-collection.edu.ru/
https://resh.edu.ru
http://www.uchportal.ru
http://www.nsportal.ru
http://www.infourok.ru
http://school-collection.edu.ru/
https://resh.edu.ru
http://www.uchportal.ru
http://www.nsportal.ru
http://www.infourok.ru
http://school-collection.edu.ru/
https://resh.edu.ru
http://www.uchportal.ru
http://www.nsportal.ru
http://www.infourok.ru

13

BpaILCHUS https://m.edsoo.ru/1¢209¢
37
bu6mmorexa [JOK
OOBEMBI Tel 5 1 https://m.edsoo.ru/1¢209¢
37
Bexkrops!l n bubnuoreka [JOK
KOOPJIMHATHI B 10 1 https://m.edsoo.ru/1c209¢e
MPOCTPAHCTBE 37
ggjg;i:ie’ bubnmorexa [JOK
’ 7 1 https://m.edsoo.ru/1¢209¢
CUCTEMaTH3al1
sl 3HAHUH 3
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 0
I[TPOI'PAMME

4. KaneHpapHo-TeMaTH4ecKoe IVIAHUPOBAHUE

10 kaacc
Ne Kou- JaTa npoBeaeHus
n/n Tema ypoka BO
YacoB | o njany | mo gakry
BBenenue B crepeomeTpuio - 10 yacon
1. OCHOBHBIE IOHSITUSI CTEPEOMETPHUU: TOUKA, 1
npsiMasi, II0CKOCTh, MPOCTPAHCTBO 01.09
2. [TpaBuna n300pakeHMs Ha pUCYHKAX: 1
n300pakeHHsI IIIOCKOCTEH, MapauIeIbHbBIX
PSMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA. 04.09
3. Cmapmosas ouaznocmuueckas paboma 1 08.09
4. [TonsTHA: nepecekarouecs MI0CKOCTH, 1
MePECEKAIOIINECS TPsiMasi U TUIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMHU 11.09



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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5. N3o0pakeHne MHOTOIPaHHUKOB Ha PUCYHKaX 1 15.09
6. N300paxeHne MHOrOrpaHHUKOB Ha 1
MPOCKIIMOHHBIX YEPTEeKaAX 18.09
7. Ky®0, ero pa3BépTku u Moaenu 1 .09
8. IInpamupa, e€ pa3BEPTKU U MOAEIU 1 2509
9. CedeHuss MHOTOIPAHHUKOB 1 79.09
10. Pemenue 3anau 1 02.10
[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE.
IMapa/u1eJbHOCTh NPSMBIX U IJIOCKOCTEN - 12 yacoB
1. B3anMHoOe pacnonoxeHue npsMbIx B 1
MIPOCTPAHCTBE 06.10
12. [TapannensHbIe IPSIMBIE B IPOCTPAHCTBE 1 09.10
13. [TapannenbHOCTb TPEX MPSIMBIX 1 13.10
14. [TapannenbHOCTh NPSIMOM U TIJIOCKOCTH 1 16.10
15. VYTIuIBl ¢ COHANPABICHHBIMUA CTOPOHAMH 1 20.10
16. Yroa Mexay NpsIMBIMU B IIPOCTPAHCTBE 1 2310
17. [TapannenpHbIe MIIOCKOCTH, UX CBOMCTBA 1 06.11
18. Tetpasap 1 1011
19. Ky6 1 1311
20. [Tapannenenunen 1 1711
21. [TocTpoenue ceuenmii 1 20.11
22. Konmponvnaa paboma Nel no meme: 1
Ilpamvle u nnockocmu é npocmpancmee.
Hapannenvnocmp npamuvlx u HA0CKOCHmell 24.11
I[lepneHAUKYJISIPHOCTH NMPSIMBIX U IVIOCKOCTEN - 12 yacoB
23. [IepnieHnuKyIsIpHBIE IPSMBIE B IPOCTPAHCTBE 1 27.11
24. IIpsimMble, mapasiesbHbIe MIII0OCKOCTH 1 01.12
25. [Ipsimbie, nepneHIUKYIApHBIE K TIOCKOCTH 1 04.12
26. [Ipu3HaKk nepneHAuKyJISIPHOCTH IPSIMOU U 1 08.12
IJIOCKOCTH
27. Teopema o0 IpsMOM, IEPIICHAUKYISPHOI 1 11.12
IJIOCKOCTH
28. [TepnienaAnKysip ¥ HAKJIOHHBIE 1 15.12
29. PaccrosiHre OT TOUKH J10 TIIOCKOCTH 1 18.12
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30. PaccTosiHue oT npsAMoi 10 II0CKOCTH 1 712
31. Haxoxzaenue yrioB Mexay 1

CKPEIIMBAIIIMMHUCS IPSIMBIMHU B KyOe 25.12
32. HaxoxneHnue yriioB Mexay 1

CKPELIMBAIOIIUMUCS MPSIMBIMU B TIUPAMUJIE 12.01
33. Pemenue 3agau 1 15.01
34. Pemtenue 3amau 1 19.01

Yribl MeK1Y NPSIMBIMH U IJIOCKOCTSAMHU - 10 yacoB

35. VYron Mexay npsaMou ¥ MI0CKOCThIO 1 2701
36. JIByrpaHHbIi yrom 1 26.01
37. JIvHEeWHBIN yroa AByTpaHHOro yriia 1 29.01
38. [lepnenAuKyIApHOCTD MIOCKOCTEN 1 02.02
39. [Ipu3Hak nepneHIuKyIsIpHOCTH ABYX 1

TJIOCKOCTEM 05.02
40. Haxoxzaenue yrioB Mexay IUIOCKOCTSIMU B 1

KyOe 09.02
41. HaxoxneHne yriioB Mexay INIOCKOCTSIMHU B 1

NUpaMHC 12.02
42. Teopema o Tpéx nepneHAUKyIsIpax 1 16.02
43. Pemenue 3agau 1 19.02
44. Koumponvnasa paooma Ne2 no meme: 1

Ilepnenoukynaprnocms npaAmMuIX u

njaocKkocmeil. Y2iuvl mexcoy npamvimu u

HJ10CKOCMAMU 26.02

MHororpanHukm - 11 yacosn

45. [ToHsiTHE MHOTOTpaHHUKA 1 02.03
46. [Ipu3ma: npsimasi 1 HAKJIOHHAS 1 05.03
47. boxoBas u nosiHas MOBEPXHOCTH MPU3MBI 1 12.03
48. [IpsimoyronbHBIN NTapauiesienuIel U ero 1

CBOMCTBa 16.03
49, [Tupamuga 1 19.03
50. [TonHast HOBEpXHOCTh TUPAMHUIBI 1 2303
51. [IpaBunbHasA U yceu€HHas TUPAMUIbI 1 26.03
52. [IpaBuibHBIE MHOTOTPAaHHUKH 1 06.04
53. CummMeTpusi B TPOCTPAHCTBE: OTHOCUTEIBLHO 1

TOYKH, PSIMOH, INIOCKOCTH 09.04
54. Permrenue 3agau 1

16.04
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55. Koumponvnasa paooma Ne3 no meme: 1

Mmuozozpannuxu 20.04

O0béMBI MHOTOTPAHHUMKOB - 9 YacoB

56. [TonsiTne 06 00BEME 1 23,04
57. OcHOBHBIE CBOMCTBA 00BEMOB 1 2704
58. O0béM napasienenuneaa 1 30.04
59. O0BEM TUpaMuIBI 1 07.05
60. O0BEM ITPU3MBI 1 14.05
61. Brruncnenue 00bEMOB Ten 1 18.05
62. Pemenue 3agau 1 1.05
63. Pemrenue 3anau 1 21.05
64. Koumponvnasa paboma Ned no meme: 1

00véMbl MHO20ZDAHHUKOG 21.05

IoBTOpEHuE - 4 UacoB

65. ITocTpoeHune ceueHnii B MHOTOIPAaHHUKE 1
66. Brruncnenue paccTosHUN MEXy IBYMsI 1

TOYKaMH, OT TOYKH JI0 MPsIMOM. Beruncienue

PACCTOSIHUMN: OT TOYKH JI0 TIIIOCKOCTH, MEXKITY

CKPEUIMBAOIIUMUCS MPSIMBIMU
67. Hmozosan konmpoavnasa paboma 1
68. Nrorosslii ypok 1

KanengapHo-remaTu4eckoe njiaHUPOBaHUE

11kaacce
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I[aTa MMpoBEACHUSA

e Tema ypoka Kosi-Bo
n/n no 1o
4acoB
mwiany | ¢gaxkry
BekTopbI H KOOPAMHATHI B pocTpancTe — 10 u

BekTop Ha IMIOCKOCTH M B IPOCTPAHCTBE 1 01.09
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB 1 08.09
YMHOKEHHE BEKTOpa Ha YHCIIO 1 15.09
Pasnoxenune BekTopa 1o TpéM

4 HEKOMILIAHAPHLIM BeKTOpaM. IIpaBuiio 1 22.09
Hapajuielienure/a

5 Pemenue 331184, CBA3aHHBIX C IPHMCHCHHEM | 29.09
IpaBHJI JICHCTBHIA C BEKTOPaMHU
[IpsiMOyTOJIbHAS CHCTEMA KOOPIHHAT B

6 npoctpanctse. KoopanHatsl BeKTopa. 1 06.10
[Ipocreiinue 3aa4u B KOOpJMHATAX

7 VYron mexay Bektopamu. CKansipHOE 1 13.10
HPOU3BEJICHUE BEKTOPOB

] BerunciieHHE yriioB MEXLy TIPSIMBIMHU 1 | 20.10
IJIOCKOCTSMH

9 KoopanHaTHO-BEKTOPHBIN METO IIPU 1 10.11
pEIIEHHH TEOMETPHYECKUX 3a1a4
Koumponvnasa paooma Nel no meme

10 ""Bexmopul u Koopounamol 6 1 17.11
npocmpancmee'”

Tena Bpamenns — 12 4

11 Codepa u miap: HeHTp, PaanycC, THAMETP; 1 2411
ILIOIIA/Ib TIOBEPXHOCTH CHEPHI
BzanMHoe pacrionoxenue chepsl 1

12 IIOCKOCTH; KacaTelbHas IIOCKOCTh K cepe; 1 01.12
IO Chephl

13 N3o0paxenue cdepsl, mapa Ha IIIOCKOCTH. 1 08.12
Ceuenus mapa
[uuHapUIECcKas MOBEPXHOCTH, 00pa3yIOIIHe

14 [MJIMHIPUYECKON TOBEPXHOCTH, OCh 1 15.12
LMJIMHIPUIECKON MOBEPXHOCTH
[uauuap: ocHOBaHUS U GOKOBas

15 HOBEPXHOCTh, 00Pa3yIoIas M 0Ch; IJIOMIAIb 1 22.12

OOKOBOM U MOJIHOW MTOBEPXHOCTHU
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16

N300paxeHne MUINHAPA Ha MIIOCKOCTH.
Pazeéprka nmnunapa. CedeHus MWIMHAPA
(TII0CKOCTHI0, MapalIeIbHON UITN
MEePIEHANKYISIPHONW OCH IMJIMH]IPA)

12.01

17

Konnueckasi moBepXHOCTh, 00pa3yromme
KOHUYECKON TOBEPXHOCTH, OCh U BEPLINHA
KOHHYECKOW MTOBEPXHOCTH

19.01

18

Konyc: ocHOBaHue u BepinHa, 00pas3yronias
1 OCh; ILTOIIAab OOKOBOM M IOJHOM
MTOBEPXHOCTHU

26.01

19

VYceu€nHblii KOHYC: 00pa3yolue U BhICOTA;
OCHOBaHUs U OOKOBasi MOBEPXHOCTh. Pemienue
3a/1a4.

02.02

20

N300paxeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca
(TII0CKOCTHIO, MAapaAJIEIbHON OCHOBAHHUIO, U
IUIOCKOCTBIO, MPOXOASIIIEH Yepe3 BEpILUHY )

09.02

21

Komb6unanus ten Bparienus u
MHOTOTPaHHUKOB

16.02

22

MHororpaHHuK, OTIMCAaHHBIN OKOJIO c(hepbl;
cdepa, BMcaHHasi B MHOTOTPAHHUK WUJIU B
TEJIO0 BpallleHus

02.03

O0BEMBI TEJI — S5 4

23

[Toustie 006 00béMe. OCHOBHEIE CBOMCTBA
00BEMOB TENI

16.03

24

O0BEM uIMHApa, KOHYCa

23.03

25

O06béM mapa u mIomaas chepbl

06.04

26

[TonoOHbIE TeNa B MPOCTPAHCTBE.
COOTHOIICHHS MEXTy TUTOIIA ITMHU
MOBEPXHOCTEH, 00bEMaMHM MO JOOHBIX TEIl

20.04

27

Konmponvnas paooma Ne2 no memam
"Tena spawenua’ u "Qovemvt men"

27.04

IToBTOpEHUE, 00001IeHUE, CHCTEeMATH3AIIUSA 3HAHUM 110 TeoMeTpuu — 7 4

28

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHUU. OCHOBHBIE PUTYPBI, PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU

18.05

29

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuU. OCHOBHbIE PUTYPBI, PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUHU

30

IToBTOpEHME, 000OIICHNE U CUCTEMATU3AIIHS
3HaHMWH. 3aa4M NIAHUMETPUU U METOBI UX
perieHus
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[ToBTOpeHme, 06001IEeHNE U CHCTEMATH3aIUS

31 3HaHUW. 3aJ]a4¥ TJIAHUMETPHUU U METOJbI UX
pelicHus

0 Hmozoean koumponwvhasa paboma no
2eomempuu
[ToBTOpEeHME, 000OIIEHNE U CUCTEMATU3AIIHS

33 3HaHuit. OCHOBHbIC GUTYPBI, PAKTHI, TEOPEMBI
Kypca CTepeOMETpUH

34 [ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIIHS

3HAHUN
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5. MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBbTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJILHOI ITPOT'PAMMBI

10 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeHero o0mero 00pasoBaHus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBarh MOHATHAMU: TOUKA, MPsAMasi, TNIOCKOCTh
75 [IpyMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX IMPH PELICHUH
‘ r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHIATHUSMHU: MAPAUIETBHOCTh W MEPHEHIUKYISIPHOCTD
' NPSAMBIX U MJIOCKOCTEH
74 KnaccudumupoBats B3auMHOE PACTIONOKEHHE MPSMBIX U TIJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarTh NOHATUSAMU: JIBYTPAHHBIA yroJj, TPAHU JBYI'PAHHOIO YIJIA,
7.5 pedpo IBYTpaHHOTO YyIila, IMHEWHBIA YTOJl IBYTPAHHOTO YTJla, TpaaycHas
Mepa IBYTPaHHOIO yria
16 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPAHHUKA, TPaBUILHBIN MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIbBI MHOTOTPAaHHUKOB (MHMpaMujia, Mpu3Ma,
' MPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo)
KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
. Kinaccupukanud  (BBIMYKJIBIE U HEBBINYKIble  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE IPHU3MBI,
napauieJenuneb)
79 OnepupoBatb MOHSATUSIMU: ceKylas MJIOCKOCTb, ceyeHue
' MHOTOTPaHHUKOB
710 OOBSCHATh TPUHIMUIBI ~ TOCTPOCHUS CEUYCHWH  MHOTOTPAaHHUKOB,

HCIOJIB3YS METOA CJICIOB

7.11

CtpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:

BUJI CBEPXY, COOKY, CHU3Y
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7.12

Pematp 3a1aun Ha HAXO0XKJICHUE TEOMETPUUYECKUX BEIUYHH MO 00pa3iam
WIK allfOpUTMaM, MPUMEHSs WU3BECTHBIE aHAJIUTUYECKHE METOMbI MpH
pEeIIeHNH CTAHJAPTHBIX MAaTEeMAaTHYECKUX 3a/7ad Ha BBIYHCIICHHE
paccTOsSIHUN MEXy ABYMS TOUYKAMH, OT TOUYKHU J0 MPSIMOH, OT TOYKH IO

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MMPAMBIMHA

7.13

Pemarn 3ala4i Ha HAXOKIACHUC TCOMECTPUYCCKUX BCIUYHH I10 o6pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKHUC MCETOJAbI IIpH
pemiCeHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPSAMBIMH, MCKIY prlMOfI H ITINIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'PAHHBIX YTIJIOB

7.14

Bbuucnare 00BbEMBI M IUIOIIAAM MOBEPXHOCTEH MHOI'OI'PAaHHHMKOB
(mpu3ma, nupamuaa) ¢ NpUMEHeHHEM (GOpMYJl, BBIYUCISATh COOTHOILICHUS
MEXTY IUIOILAASIMU MIOBEPXHOCTEH, o0bEMaMu OJOOHBIX

MHOTI'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CUMMETPHsSl B INPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMETPUHU, HICHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bl/Il"ypr

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha

yepTexkax U pUcyHKax

7.17

[IpumensTh reomeTpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEIIOoNaraliliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIIOBUSA

MIPUMEHEHUS 3a/1aHbI B ABHOU popme

7.18

[IpuMeHATH mpocTEWIIE NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

7.19

HpI/IBO)II/ITB MNpUMEPbI MATCMATHYCCKUX 33KOHOMepHOCTeI7I B IIpUpOAC U

JKM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOTydYeHHbIE 3HAHHSI HAa IPAKTHUKE: aHAIM3UPOBAThH PeabHbIC
CUTyalluM M TPUMEHSTHh W3yYEHHbIE IIOHATHS B IIPOIECCEe IIOMCKA
pelieHus MaTeMaTHYEeCKU chOopMyITHPOBAHHOM poOIeMBl,
MOJIETTMPOBATh PEaNbHbIE CUTYyallMd Ha S3BIKE T'€OMETPUH, MCCIENOBATH
MIOCTPOCHHBIE MOJENH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TMOHATHH H
TeopeM, ammapara alreOpsl, pemarb NPaKTHIeCKUe 331a4H, CBI3aHHBIC C

HaXO0XXIACHUCM I'COMCTPHUICCKUX BCINYNH
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11 KJIACC

Kon IIpoBepsiemble MpeagMeTHBIE Pe3yIbTAThI 0OCBOCHHSI OCHOBHOI
NPOBepPsIEMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHero o01mero 0opa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHIMH: IHJIMHIPAYECKAs] TOBEPXHOCTh, 00pa3yromIue
6.1 WIMHAPUYECKOM MOBEPXHOCTH, LMIMHJIpP, KOHMYECKAs MOBEPXHOCTD,
' oOpa3yromye KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpamieHus (LUIMHADP, KOHYC, cepa U 1map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJT BpAIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHHe Cephl U MIOCKOCTH
OnepupoBaTh MOHATHSMU: IIAPOBOW CErMEHT, OCHOBAHHWE CEIMEHTAa,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHME IIAPOBOIO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP
66 Beruaucnare 00BEMBI M IUIOMIATM TIOBEPXHOCTEH TeNl  BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUuEM (popmyt
OnepupoBaTh MOHATHSAMM: MHOTOTPaHHUK, BIHMCAaHHBIA B chepy H
6.7 OINMCAaHHBIN OKOJIO cepsl, cepa, BMUCaHHAs B MHOTOTPAHHUK WIIH TEJIO
BpaLCHUS
63 BbIUNCIIATE COOTHOLIEHUS MEXIy IUIOIIAASMU IOBEPXHOCTEH M
' 00BbEMamMu MOJOOHBIX Tel
6.9 N300paxkaTh n3ydaembie QUTYpBl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbINoONHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTyp: BUI CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpALCHUS
W3BnekaTh, MHTEPIPETUPOBATh M NPeoOpa3oBHIBATE HH()OPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeOMeTprUecKue (AKTHI ISl PEHICHHS CTEPEOMETPHUECKUX
6.12 3aj1a4, TMPEIIONIAraoIMX HECKOJBKO IIATOB PEIICHUs, €CIH YCIOBHS

IMPUMCHCHU 3a1aHbI B SIBHOU CI)OpMC
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6.13

OHepI/IpOBaTL TIOHATHUCM: BEKTOP B IPOCTPAHCTBC

6.14

BreimonHaTe A€MCTBUSA CIIOXKEHUS BCKTOPOB, BbBIYHMTAHUSA BCKTOPOB U
YMHOX>XCHUS BCKTOpPA Ha 4YHCIIO, 06T>$ICH$ITB, KaKMMH CBOMCTBaMHM OHH

o0JrazmaroT

6.15

[TpuMeHsTh MpaBUIIO Napajuieenuea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JACKApPTOBbI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YrojJ MEXJIy BEKTOpaMH, CKaJsIpHOE IPOMU3BEJICHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIINIAHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB W HNPOU3BCACHUC BCKTOpPAa HA YUCIIO, YI'OJI
MCXKAY BCKTOpPAMHU, CKAJLAPHOC IMPOU3BCACHUC, PACKIAAbIBATh BEKTOP I10

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aJIaBaTB IIJIOCKOCTH YPABHCHHUEM B I[GKapTOBOf/’I CUCTEMEC KOOpAHAT

6.19

Pemate mpocredimme TeoMETpUYECKHME 3aJadyd  Ha I[IPUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METOda

6.20

Pemrats 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUHU H
HaXOXKACHUC IT'COMCTPUUCCKHUX BCJIMYHH I10 o6pa3uaM WU aJIrOpUTMam,
IMPUMCHSIA HN3BCCTHBIC MCTOJAbI npu pCHICHUN CTaHAApTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMmeHsTh mNpocTelIre MNpPOorpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPEOMCTPHUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MNpUMEPbI MAaTCMATHUUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpPOAC U

JKU3HH, paCliO3HaBaTh MPOABJIICHUC 3aKOHOB I'COMETPUN B HCKYCCTBC

6.23

[IpumeHsTh MONy4YEHHBbIE 3HAHHWA Ha TMPAKTUKE: AaHAU3UPOBAThH
peaibHble CUTyallMd W TPUMEHSATh W3YYEHHBIE MOHATHUSA B MpOIECcCe
MOMCKa pELIEHUS MaTeMaTHYeCKH CQPOpMYJIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peajbHbIE CUTYyallMU Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, armapara anreOpbl, pemarh NPaKTUISCKUE 3aJa4r, CBI3aHHBIC C

HaXO0XXIACHUEM I'COMCTPHUICCKUX BEJINYHNH
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHoBHbBIE TIOHATUS CTEpeoMeTpuu. Touka, HpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonaTne 00  aKCHOMAaTHYECKOM  IIOCTPOGHUM  CTEPEOMETPHUU:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacnonokeHue NpsAMBIX B IPOCTPAHCTBE:  IE€pecEKarolLIuecs,
napajulefibHble U CKpeluBaromuecs mnpsmele. [lapannenbHOCTh NOpsSMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajUIeNbHbIE IpsIMblE B  INPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh NPSAMON U IUIOCKOCTHU. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YIOJ MEXKIY MPSAMBIMM B  IIPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEHN: MapajulebHbIe MJIOCKOCTH, CBOWCTBA MapaljiesIbHbIX
wiockocteil. Ilpocreiiiye npocTpaHCTBeHHbIE (UIyphl Ha IUIOCKOCTH: TETPa’Jp,

Ky0, napaJuiesnenumnes, HoCTPOeHNEe CeUeHU

7.3

[lepneHqUKyIApHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MapajlICIbHbIE U MIEPIEHAUKYJIIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMON NEPIIEHAUKYIIAPHON
IUIOCKOCTH. YINIBI B IIPOCTPAHCTBE: YroJl MEXAy MpPAMOM M IUIOCKOCTBIO,
JIBYI'PAaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepnennukynsap wu
HAKJIOHHBIE: PAaCCTOSIHME OT TOYKM J0 IUIOCKOCTH, PAacCTOSHUE OT MpsIMOH [0
IUIOCKOCTH, MPOEKIMsI (PUrypbl Ha IUIOCKOCTh. [lepneHAnKyIsIpHOCTh MIIOCKOCTEM:
IPU3HAK  [EPHEHAMKYISPHOCTM  JABYX  Iulockocteil. Teopema o  Tpéx

NEPIEHANKYIISIPAX

7.4

[TonsiTue MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpmsma: n-yronpHas
npu3Ma, TPaHU W OCHOBAHMS MPHU3MBI, MpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas H
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyTroiabHbIA Napajieienune
u ero coiictBa. [lupamuna: n-yrojipHas nupamMuaa, rpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U yCeUEHHAs MUpaMUA.
ONeMeHThl Tpu3Mbl W nupamuibl. [IpaBUiibHbIE MHOTOTPAHHUKHU: TOHATHE

IMPaBUJIBHOI'O MHOI'OI'paHHUKa, IIpaBUJIbHad IIpU3Ma W IIpaBUJIbHAA IIHpaMH/A,
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npaBUIbHAs TPEYTOJIbHAs MUPaMUa U MPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Ip, AOACKa’aAp M ukocadapyrue CedeHus

MMPU3MBbI 1 TUPAMUIbI

7.5

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMKMpaMUJax, napaiiCJICnuneaax, mpaBUiIbHbIX

MHOT'OI'paHHHUKax

7.6

Bbruucienue 31eMEHTOB MHOTOTpaHHMKOB: p&Opa, auaroHanu, yriel. Ilmomansb
OOKOBOIl TOBEPXHOCTM U IIOJIHOM NOBEPXHOCTU MPSIMOW MPU3MBI, IUIOMIA]Ib
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMOi npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTU IIPaBUIIBHOM NHMPAMMIBI, TEOpeMa O IUIOLIAIH

yceuéHHoil nupamupl. [lonstue 06 06béme. O6bEM MUpamMuIbl, TPU3MBI

7.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CoOTHOIICHUSA MCXKAY IUIomaassMu HOBerHOCTeﬁ,

00BEMaMU TOTOOHBIX TEN

11 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

6.1

HI/IJ'II/IH,Z[pI/I‘leCKaSI MMOBCPXHOCTD, 06pa3y}01uI/Ie I_[I/IJ'II/IH,[[pI/IIICCKOI‘/JI MOBCPXHOCTHU, OCb
HHHHHJIPPI‘-ICCKOﬁ ITOBEPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3yrolas 1 och, TUIOMIA/lb OOKOBOH U MOJHOIN MOBEPXHOCTH

6.2

Konunueckasi mOBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHHMe W BepluHa, 0Opasyiouiasi U OcCh,
IJI01Ia b OOKOBOM W TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas TIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuamerTp, IIOMAab MOBEPXHOCTH cdepbl. BzanmHoe

PacCIOJIOKCHHUC C(I)epLI N IJIOCKOCTH, KacaTCJibHasA IINIOCKOCTb K C(I)epe, miomanb

chepsl

6.4

N3o06paxeHnue Tea BpalleHus Ha MI0CKOCTH. Pa3BépTka nunuHApa U KOHyca

6.5

KOM6I/IH8.I_[I/II/I TCJI Bpall€HUsA W MHOI'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIN

okoJ10 cepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO0 BPAIICHUS

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJBHOTO Tapajuienenunena u ciaenctsuss w3 He€. OOBEM IHIMHIpA,

KoHyca. O0BEM 1mapa u miomaab chepsl

6.7

[Tomobupie Tema B mpoctpaHcTBe. COOTHONICHHS  MEXKIY  IUIOIIASIMU
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MOBEPXHOCTEH, 00bEMAMH MOTOOHBIX TEJ

6.8

Ceuenus nuinuHApa (MapauieTbHO W TEPIEHIUKYISPHO OCH), CEUCHUS KOHyca

(HapaJ'IJ'ICJIBHOC OCHOBAHUIO U IIPOXOAAIIEC YCPE3 BepI_HI/IHy'), CCUCHUS 1Iapa

6.9

BexkTop Ha miockoctd U B IpocTpaHcTBe. Cl0KEHME M BBIUUTAHUE BEKTOPOB.
YMHO)€eHue BeKTOpa Ha uucio. Pa3ioxkeHne BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM
BektopaMm. IlpaBuno mnapamtenenunena. PemeHne 3ajmad,  CBSI3aHHBIX €

IIPUMEHEHNEM IPABUJI ICUCTBUM C BEKTOPaMU

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsl BekTOpa.
[Ipocreitmue 3agaun B KOOpAWMHATaX. YTON Mexay BekTopamu. CkaiasipHoOe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yrioB Mexay NpsIMbIMH U TUIOCKOCTSMH.

KOOp,Z[I/IHaTHO—BeKTOpHBIﬁ MCTO/ ITPU PCHICHUU I'COMCTPUUCCKUX 3ada4
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7. HIPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon
NpoBepsIeMoro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne meronamu JI0Ka3aTeNbCTB, AJTOPUTMAMH PEHICHUS 3a]ad;
yMeHHe (QOpMyIHpOBaTh M OINEPUPOBATH IOHATHSIMU: OIPECIICHHE,
aKCHOMa, TeopeMa, CIJICACTBHE, CBOMCTBO, IPHU3HAK, I0Ka3aTelbCTBO,
PaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH UX; YMEHHUE (POPMYITUPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKIACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPBI, HUCIIOJIB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIC PpACCYXKJIEHHUs TpH pelIeHUuH 3ajad,
OLICHMBATh  JIOTUYECKYI0  TIPaBHJIBHOCTH  PACCYXICHHWH;  yMEHHE
ONIEPHPOBATH TMOHATHUSIMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU Ha
MHOXKECTBAMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JUIis OIHCaHUsS PeaTbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIE W3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M OMNKCHIBATH TIpadbl Pa3TUIHBIMH

crioco0amu; UCIOIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

Ymenune ONCpHUPOBATh MOHATHUAMHU: HATYypaJIbHOC YHCJIO, LCJIOC 4YHUCIIO,
CTETIeHb C IENTBIM TI0Ka3aTeeM, KOPEeHb HATYPaJbHON CTEIICHH, CTEIICHb
C pallnOHaJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C HeﬁCTBHTeHBHBIM
mokazarejeM, Jorapupm 4YHCIa, CHHYC, KOCHHYC U  TaHICHC
MMPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJII, paluOHAJIILHOC 4YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXKECTBA  HATYypalbHBIX,  IICIBIX,
pallnOHAJIbHBIX, ﬂeﬁCTBHTeHLHBIX YHUCCII, YMCHUC HUCIIOJIB30BAaTh
NpPU3HAKHA JIETMMOCTH, HAUMEHBIIMHA OOIIWI JEeTUTEeTh W HAaUMEHBIIEe
obmiee kpaTHoe, anropuTM EBKinga npu perieHun 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS,  YMEHHE
BBIIIOJIHATH BBIYUCJIIEHUE 3HAUEHUU U HpCO6pa3OBaHI/ISI Bpra)KeHI/Iﬁ CcO
CTENEHsAMH M JorapupmMamu, MpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OICPUPOBATH IMOHATHAMU: NOCICAOBATCIILHOCTD,
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apupmMeTHuecKas porpeccus, reoMeTpHUecKast nporpeccus,
OCCKOHEYHO yOBIBafOIIas TreoMeTpHUYecKass TPOrpeccHsi; YMEHHE
3aJ1aBaTh M10CJIE0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMys; yMEHHE ONEepUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, (opMa 3amMcH  KOMIUIEKCHBIX 4Hceld (reoMeTpuyecKas,
TPUrOHOMETpUYECKass W  anreOpauyeckas); yMeTb HPOHU3BOJIUTH
apu(MeTHYecKue JEHCTBUA C KOMIUIEKCHBIMU YHCJIaMH; IPUBOJUTH
IIPUMEpPBl  HCIIOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEN;,  ONEPUpOBATH
MOHATUSAMM: MaTpuma 2x2 | 3%3, OonpenenuTeslb  MaTpULBI,

I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHHe OnepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHBIC,
MOKa3aTelbHble, CTEIEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPHUUECKHE
YpPaBHEHUsT M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpUPOBATH
HNOHSTUSMM: TOXAECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHCHUN U HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME peEllaTb YpPaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C IIOMOILBI PA3JIMYHBIX MPUEMOB; pPEIIATH
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMETpPOM; IPUMEHSTh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MATEMaTHYECKUX

3aj71a4 ¥ 3a]1a4 U3 PA3IUIHBIX 00JIacTel HAYKH U peasTbHOW KU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (QYHKIMSA, YETHOCTH (PYHKIIWH,
NEePUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIIMU, HauOOJbIlIee U HAMMEHBIIIee 3HAYCHUS
GYHKIIMM HA IPOMEXKYTKE, HeMpepbIBHAsA (YHKIIHUS, aCUMITOTHI Tpaduka
¢GyHKIMH, TIepBas ¥ BTOpas MPOU3BOIHAS (YHKIUH, TE€OMETPUUECKUIA U
buznyecKkuit CMBICT TPOU3BOAHOM, MEepBOOOpa3Hasi, ONpeaeIEHHBIN
MHTETpal, YMEHHE HaXOIUTh ACHUMOTOTHI Tpaduka (YHKIUH; YMEHHE
BBIYMCIIITH  MPOM3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO H
KOMITO3UIIMN (YHKLWH, HAXOJUTh YpaBHEHHE KacaTeJbHOW K TpaduKy
GYHKIIMM; yMEHHE HAaXOJIUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIHUA;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO IS HWCCIEAOBAaHUS (YHKIUH,
HaXOJUTh HAWOONBIINE W HAUMEHbIIHME 3HA4YCHUsA (YHKIHIA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHUEM ammapaTa MaTeMaTHYECKOTO

aHajliu3a, MNOPUMCHATb IIPOU3BOJHYIO [JIsI HaXOXACHHUA HaWIYy4dlICro
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peIHeHI/IH B HpI/IK.HaI[HBIX, B TOM YHUCJIC COLOUAJIBHO-DKOHOMHUYCCKUX H
bU3HYeCcKUX 3a7avyax; HaXOAUTh IUIOMAAN U O0BEMBI GUTY C MTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITL HpI/IMepBI MATEMATHUYCCKOT' O MO,Z[GJ'II/IpOBaHI/I}I C

oMOIIbI0 ¢ depeHITnaTbHBIX YpaBHEHUIH

YMenue onepupoBaTh NOHATUAMU: Tpaduk GyHKIUM, oOpaTHas
GyHKUMS, KOMIO3UIMS (YHKUMH, JUHEHHas (yHKIMs, KBaJIpaTU4Has
byHKIMS, panroHanbHas byHKIHS, CTEIIEHHAs byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3zaTelbHass W Jiorapupmuueckas (QyHKIHUU; YMEHHE
CTpOUTh TpadUKU HM3YYCHHBIX (YHKIMH, BBIIOJIHATH NMPEoOpazoBaHUS
rpadukoB GyHKIUI, UCIOIAB30BaTh I'paUKH 711 U3YUEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU pelIeHUH 3a7ay U3 JAPYruxX y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM U3HU; BbIpaxaTb (OpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKUUE JUis
pellleHns] ypaBHEHUHN, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXKECTBA pELICHUH YpaBHEHMIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIIE Ha
HPOLIEHTHI, JOJIM U YacCTH, Ha JBWXEHHE, pabOTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4y U3 00JIaCTU yIPaBJIEHUS JUUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, MCCIEIOBATH IIOJy4CHHOE PELICHUE H
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJIbTAaTOB; YMEHHE MOJEIUpPOBaTh
peanbHbBle CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM aIlapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yabTaT

YMeHne onepupoBath MOHATHIMU: cpeiHee apudmeTuyeckoe, Mearana,
HauOoNbIllee W  HAWMCHbBIIEE 3HAYCHUS, pa3Max, JUCIEPCHs,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO0 Habopa; yMEHHE W3BIIEKaTh,
UHTEPIPETHPOBATh WH(GOPMAIIMIO, TMPEACTABICHHYI0 B TabImuIax, Ha
quarpammax, rpadukax, OTpaskarollyro CBOMCTBA peallbHbIX MPOLIECCOB U
SIBIIGHUH; MPEICTaBIATh NH(OOPMAIIUIO C TTIOMOIIBIO TAOJHIl M IUATPAMM;
HCCIEA0BATh CTAaTUCTUYECKUE IaHHbBIE, B TOM YHCIE C MPUMEHEHHUEM

rpau4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
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HcCiacagoBaTb COBMCCTHBIC H8.6JIIOI[CHI/ISI C TIMoMOolbrO Juarpamm

paccerBaHMs U JMHEUHOU perpeccun

VYMeHue omnepupoBaTh IOHATUSMH: CIyYailHbIM OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYHMCIIATDH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJOB; MPUMEHSTH
(bopMyJIBl CIIOKEHUS] U YMHOXEHHs BEpOSTHOCTEH, (HhopMyiy MOTHOU
BEPOATHOCTH, popmyiy bepHymin, koMOMHaTOpHBIE (HaKTHI U (POPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MOHSATUSAMM: Cily4ailHash BEJMYMHA, paclpeneseHue BEpPOSITHOCTEM,
MaTEMaTHYECKOE OKHUJAHHUE, IUCIEPCHUS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, II0KAa3aTEJIbHOTO W HOPMAaJbHOTO PpaCIpeleICHU;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeiesieHudl Juis
peleHus 3a1ayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE INPUBOAUTH IPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATh MOHATUSMU: COYETaHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCYKICHUS 7Sl peLICHU 3a1a4;
OLICHUBATh BEPOATHOCTH peaybHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJIa, IUIOCKMHA yroi,
JBYI'PaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIeIbHOCTh U NMEPIEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSAMBIMH, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3ajad U3ydyeHHble (PAKTHI U TEOpPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIM C TOMOIUBIO TIE€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU NPAKTHUYCCKUC 3aa4Yn

10

YMeHue onepupoBaTh MOHATHUAMHM: IUIOUIAb (GUTYphl, 00BEM (UTypHI,
MHOTOTPAaHHHK, MPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,

Ky0, mapajulenenuries, Npu3Ma, NUpaMuaa, (Gurypa u IMOBEPXHOCTD
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BpallleHHs, LUWIMHApP, KOHYC, map, cdepa, miomans chepsl, IUIOmaab
MOBEPXHOCTU NHMPaMM[bl, MPU3MBI, KOHyCa, LWINHApa, 00BEM KyOa,
IIPSAMOYT'OJIBHOTO IapaJUleenuneaa, MUPaMUAbl, NPU3MbI, LWINHIpA,
KOHYycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CCUYCHUA KOHYCAa M LWIMHIPA,
MapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 1Iapa, IIJIOCKOCTD,
Kacaromascs c@eppl, LMIMHIPA, KOHYCa; YMEHHE CTPOMTH CEUEHHE
MHOTOTpaHHHMKA, U300pakaTh MHOTOTPAHHUKH, (UTYpPBl U IOBEPXHOCTH
BPAILICHUS, UX CEYECHMS], B TOM YHCJIE C TIOMOILBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (PUTYpP, CAMOCTOATEIBHO
(bopMyIIMpOBaTh OMPEJEIICHUS U3YYaeMbIX (PUTyp, BBIIBUTaTh THIIOTE3bI
O CBOHCTBaxX M NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUO QUryp 1o
pa3MYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC

MTOCTPOCHUS

11

YMeHue omnepupoBarh IMOHATHSAMH: JBW)KCHHE B  TIPOCTPAHCTRBE,
napajuieNbHbI MEPEHOC, CUMMETPHS Ha TIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOa00Ms, TOM00HBIE (QUTYPBI; YMEHHE
pacrmo3HaBaTh paBHbIE U MOJOOHBIE (UTYpPHI, B TOM 4YHCIE B MPUPOJIE,
HUCKYCCTBE, apXHTEKTypPE; HCIIOJIb30BAaTh T'€OMETPHUSCKHE OTHOIICHHUS
IpU pElIeHWH 3a7]ad; HaXOJUTh TeOMETPUYECKHE BENWYHHBI (JJIMHA,
yroj, IJIomaab, O0BbEM) MpU pEIIeHWH 3a]ad U3 JPYTUX YIEOHBIX
NPEMETOB M U3 PEajbHOM JKU3HU; YMEHHE BBIUUCIIATH TE€OMETPUUYCCKHEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIaNb, O0BEM, IUIOIIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBbIC (DOPMYINIBI ¥ METOJBI, B TOM YHUCIE: ILUIONIA]b
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IWIHHIPA, TUIOIMAIb CPEpHI;
00bEM Ky0Oa, MPSMOYTOJBHOTO TapauIe/ICIHIea, MMPAMUJIbI, TPU3MBI,
MWINHApPA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHHUE OOBEMOB

noI00HBIX QUryp

12

VYmenue OIICPHUPOBATL ITOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAHWHATHBI BCKTOPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPpA Ha YHUCIIO, PA3JIOKCHHUEC BCKTOpPa IIO0 6a3I/ICY,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ MCTOJ
A1 pCICHUA TCOMCTPHUYCCKUX 3adad U 3adad ApYyrux y‘IG6HBIX

npecaMCTOB
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13

YMmenue BbIOMpaTh MOIXOMSIIMN METOX [UId pelleHHs 3a/1a4H;
IIOHMMAHHE 3HAYMMOCTH MAaTEMaTUKA B HW3YYCHHHM NPHUPOIHBIX H
OOIIECTBEHHBIX IPOLECCOB U  SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, YMEHHE IPHUBOAMTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTUYECKON HAyKU




8. IEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUA

Kon
1 Yucna u BBIYUCIECHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
- Panyonanenple  unciaa. OOBIKHOBEHHbIE M J€CATUYHbBIE JpOoOM, MPOLEHTHI,
' OeCKOHEUYHBIE IEPUOANUECKHE JPOOH
13 Apudmerndeckuii KOpeHb HATYpaJbHOM cTeneHu. JeHcTBHS ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypaJIbHON CTETICHH
14 Crenens ¢ nensivM nokasareseM. CTeneHs ¢ palnOHAIBHBIM NoKa3aTeneM. CBOMCTBa
. CTEIIEHU
s CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie 1 HaTypajgbHbIE JOrapudMbI
HevictBurenbHble 4ucia. ApudMeTHUYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHbIe BEIYMCIIEHUS, TIPAaBUIIa OKPYTJIEHUS, TIPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [Ipeobpa3zoBanue BeIpaKeHUN
1.9 KowmrmuiekcHeie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenblie u 1poOGHO-paIOHANIbHBIE YPaBHEHUS
2.2 Hppanuonaibuble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHHUS
2.4 [TokazaTenbHBIC U JOTapUPMUUYECKUE YPABHEHUS
2.5 L{enpie u 1poOHO-palMOHATILHBIC HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHblE U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTemMsl TMHEWHBIX ypaBHeHUN. OnpeaennTenb MaTpULbl
3 @yHKIUHN U TpapUKU
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OynHkuus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHknuu. B3aumHo oOpaTHBIS

> ¢yukuuu. YétHsle 1 Heu€THBIe QyHKIMU. [leproanueckue GyHKINH
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHud ¢ynkuuu. Hymu dyskuum.
19 [IpoMexXyTku  3HAKOMOCTOSTHCTBA.  [IpOMEXYyTKHM  MOHOTOHHOCTH  (DYHKITHH.
. MakcumymMbl ¥ MUHUMYMBI QyHKIMH. Haubonbliee u HanMeHbIlee 3HAYCHUE
GyHKIMH HAa IPOMEKYTKE
33 CrenenHast (yHKIMS C HaTypaJbHBIM M IEJbIM TOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 71-0i CTENIEHU
3.4 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUN, KX CBOWCTBA U IPapUKH
16 Toukum pa3peiBa. AcumnToTrel TpadukoB ¢GyHknuii. CBolicTBa  (QYyHKIIUH,
. HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aaHUs TIOCIIEJOBATEIbHOCTEN
3.8 ApudmeTrndeckast u reoMeTpuueckas nporpeccuu. opmynna cI0KHBIX TPOIEHTOB
4 Hauana matematuyeckoro aHammsa
4.1 [TpowsBoanas ¢pyukuuu. [Ipon3BoHbIE TeMEHTApHBIX (DYHKITUI
[IpumeHneHre TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. HaxoxkieHne HauOOJNBIIET0 W HAUMEHBIIETO 3HAYeHUS (YHKIHH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHokecTBa U TOTHKA
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsmbIe U TJIOCKOCTH B POCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaAILCHUS
7.5 Koopaunats! 1 BEKTOpBI
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