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MHNOSACHUTEJBbHASA 3AIIUCKA

PabGouass mporpamma yueOHoro kypca «['eomerpus» 0a30BOro ypoBHS s
obyuaromuxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa cpeaHero oOiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUU, MPEABABISIEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TPAIULUNA poccuiickoro oOpazoBanus. Peanmuzamuss mporpaMmbl
oOecIieuynBaeT OBJIAJCHUC KITFOUCBBIMU KOMIIETECHIIUSIMH, COCTABJISIONIMMUA OCHOBY JIJIS
CaMOpa3BUTHSA W HEMPEPHIBHOTO O00pa3oBaHUs, IEJIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JUYHOCTHOTO W TIO3HABATEIHLHOTO PAa3BUTHUS JTUYHOCTH O0YJArOIITUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOT0O Kypca T€OMETpUM Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus
0o0yCJIOBIEHa NPAKTHUYECKOH 3HAYMMOCTBIO METANpeAMETHBIX U  MPEIMETHBIX
pe3ysbTaTOB  OOy4YeHHMs] T€OMETpPUM B  HANpaBJIE€HUM JIMYHOCTHOIO  PA3BUTHUS
oOyuaromuxcst, (popmupoBaHus (YHKIMOHAJIBHOW MaTeMaTHYECKOW TI'PaMOTHOCTH,
U3YYEHHUs] JIpYyruX Y4eOHbIX AUCHUIUIMH. Pa3BuTue y oOydarommxcs NpaBUIbHBIX
OPEICTAaBICHUA O CYIIHOCTH M MPOUCXOXKACHUM TIE€OMETPHUUECKUX aOCTpaKLuH,
COOTHOILIEHUM pEATbHOr0 M HJICAJBHOI0, XapakTepe OTPAXKEHUS MaTEeMaTUYECKON
HAYKOM SIBJIEHUN U MPOLIECCOB PEAIbHOIO MUpa, MECTE T€OMETPUU B CHUCTEME HAYK U
pOJIM MaTeMaTHYeCKOro MOJEIMPOBAaHUS B HAYyYHOM I[IO3HAHMM W B MPAKTHKE
CHocOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI yUAIIMXCA, @ TAKKE KAYECTB
MBILUICHUS, HEOOXOUMBIX JIJIS a/IaliTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiIsieTCsl OMHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHETrO 0OIIEro
oOpa3oBaHMsI, TaKk Kak O0O€CIeYMBACT BO3MOXKHOCTb HU3YYEHHS Kak JUCLUUIUIMH
€CTECTBEHHO-HAay4YHOM HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllIUIEHHE, (OpMUpPYyEMOE MpHU HU3YYEHUU OOYy4YarOIIMMUCS
HNOHATUIHBIX OCHOB F€OMETPUU M MOCTPOEHUM LIENOYKH JIOTUYECKHUX YTBEPKICHUN B
XOJIe pELICHUs T€OMETPUYECKUX 3a7a4, YMEHHUE BBIJIBUIaTh U ONPOBEPraTh I'MIIOTE3bI
HETMOCPEICTBEHHO UCMOIb3YIOTCS IPHU PELIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO 1IMKJIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpHUEeHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JeATeNbHOCTH uyenoBeka. OpueHTanusi ueloBeKa BO BpPEMEHU W
IPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHUE €r0 COLUAIBHOTO ObITHS, (OopMa OTPAKEHUS
OKPY>KaIoIllero MHpa, YCJIOBHE YCHEUIHOTO IMO3HAHMS U AaKTHMBHOTO MpPeoOpa3oBaHUs
neictBuTenbHOCTH. OnepupoBaHUME MPOCTPAHCTBEHHBIMU 00pa3amMu  OOBEIUHSET
pazHble BUAbl y4eOHOM M TPYNOBOM JEATEIBHOCTH, SIBISIETCS OJHUM U3
npo(eCCHOHATBPHO Ba)KHBIX KAdecTB, MOAITOMY akTyajbHa 3ajgadya (OpMHUpPOBAHUS Yy
oOydaromuxcst MPOCTPAHCTBEHHOTO MBIIUIEHUS KakK Pa3sHOBUIHOCTH OOpPa3HOro
MBIIIJIEHUSI — CYUIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKON
JESATENBHOCTH 110 MHOTUM HaIlPaBJIEHUSIM.



Llenb ocBoeHus mporpamMmel yueOHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHust — o61eo0pazoBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUAIOIINXCS Yepes
o0OecrieyeHne BO3MOXKHOCTH TNPUOOPETEHHMS] M MCIOJb30BaHUS CUCTEMATUUYECKUX
F€OMETPUYECKUX 3HAHMM M JEUCTBHM, CIEHU(PUUYHBIX T€OMETPUH, BO3MOKXHOCTHU
YCIIEITHOTO TPOJOJDKEHUSI OOpa3oBaHMsI IO CHEIHATBbHOCTSAM, HE CBS3aHHBIM C
PUKJIaHBIM HUCIIOJIb30BAHUEM I€OMETPHHU.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeAHa3HAYEHA I 00yUaIolUXCs
CpemHEell IIKONbl, HE WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHCHHH Ha YpOBHE
OCHOBHOTO 0011ero oopa3oBanus. Takum oOpa3om, obydaroniuecs Ha 6a30BOM YPOBHE
JOJDKHBI OCBOMUTH OOIME MaTeMaTH4YeCKHEe YMEHHS, CBsSI3aHHbIE €O crenupuKoin
Tr€OMETPUU U HEOOXOJIMMBbIE /ISl KU3HU B COBpeMEHHOM obmiecTBe. Kpome 3Toro, onu
UMEIOT BO3MOXKHOCTh H3YUWUTh T€OMETpHUI0 Oojee riayOoKo, eciu B JajbHEHIIeM
BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUYECKHUX 3HAHMSAX B NPO(EecCHOHATBHON
NESATENBHOCTH.

JlocTmkeHre  1eId  OCBOGHHS  MpOrpamMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 3aja4. [IpuopureTHbIMU 3a7a4yamMu OCBOEHHUs Kypca «I eomeTpum»
Ha 0a30BoM ypoBHE B 10—11 kJaccax sBJISIFOTCS:

« GOpMUpPOBAHNE TPEICTABICHUA O TEOMETPUM KaK YacTH MHUPOBOH KYyJIbTYpPHl U
OCO3HAaHHUE €€ B3aMOCBS3U C OKPYXKAIOIUM MUPOM;

e hopMHUpOBAaHKME TIPEACTABICHUSI O MHOTOTpaHHUKAX M TelaxX BpalleHHs Kak o
BOXHEHIIINX MAaTEMaTUYECKUX MOJEISAX, MO3BOJSIONIMX OMKUCHIBATh U M3Yy4YaTh pPa3HbIE
SBJICHHS OKPYKAIOLIEro MUpa;

 bOpMUpOBaHNE YMEHHS PACIIO3HABATh Ha YepTexkax, MOJAEISIX M B PeaJbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BpaIleHUS;

e OBJIQJICHUE METOJIaMUd pEIIeHUS 3aJad Ha TOCTPOCHHUS Ha HU300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

 GOpMUPOBAHNE YMEHHUSI ONEPHPOBATH OCHOBHBIMHU MOHATHSIMH O MHOTOTPaHHHKAX U
TeJax BpaIICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

* OBJIQJICHUE AJITOPUTMAMH PEIICHHsS] OCHOBHBIX THUIIOB 3ajia4; (OpMUpOBAHUE yMEHUS
IPOBOJUTh  HECJIOXHBIE  JOKA3aTeJIbHbIE  pPAaCCYy X JACHHS B  XOA€  PEHICHUS
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUUECKUM COACPKAHUEM;

* pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH  OOydYarommxcs,
M03HABATENLHON aKTUBHOCTH, UCCIIEIOBATEILCKIX YMEHUHN, KpUTUIHOCTH MBIIILICHUS;
 hopMupoBaHNE (PYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOMW T'€OMETPUU: YMEHHE
pacno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNnbHBIX JKU3HEHHBIX CHUTYallMsIX W TPH HM3YYCHUU APYTHX YYeOHBIX MPEIAMETOB,
OPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HX Ha fA3BIKE
r€OMETPUM M CO3JaBaTh TIEOMETPHUYECKHE MOJEIH, IPUMEHATh OCBOCHHBIN



F€OMETPUYECKUI  ammapaT Uil PELICHHs] IPAKTHKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLICHUBATh IIOJy4YECHHBIE PE3YJILTATHI.

OTAMYUTENHbHON OCOOEHHOCTBIO MPOTpamMMbl SIBIIAETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3a7ad, PEIIaeMbIX Ha YPOBHE HHTYUTHUBHOI'O
NO3HAaHMSI, M ONpeAeNEHHBIM OOpa3oM OpraHW30BaHHasg paboTa HAJX HHUMH, YTO
CHOCOOCTBYIOT ~ PAa3BUTUIO  JIOTMUECKOIO M MPOCTPAHCTBEHHOTO  MBIIIJICHUS,
CTUMYJIUPYET TNPOTEKAHUE WHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K JaJbHEUILIEMY
U3YUYEHHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHHMsI, TO €CTh
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-
IPAKTUYECKOM JIEATEIBbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
ydalmxcst B Kypce CTEpEeOMETpPUU IMPOBOAMUTCS 3a CUET pPEIICHHs 3aJad Ha CO3[aHHE
OPOCTPAaHCTBEHHBIX O00pa30B MW 3aJady Ha OIEpUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue obpaza MPOBOAMUTCA C OMOPON HA HATJSAHOCTh, & ONEPUPOBAHHE
o0pa3oM — B YCJOBMSIX OTBJICUEHMS] OT HAIJISIAHOCTH, MBICIIEHHOTO HM3MEHEHMsS €ro
UCXOJHOTO COJIepKaHUS.

OcHoBHBIE comepxkaTenbHble TUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«Mmnororpanaukmn», «lIpsMble M IUIOCKOCTM B NIPOCTPAHCTBE», «Tejla BpamieHus»,
«BeKTOpbl M KOOpAHMHATBI B MNPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUU
pacnpezienaercs He TOJIbKO MO COAEPKATEIbHBIM JIUHUIM, HO U TI0 rojlaM O0y4YeHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHuUsl.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yibTaTam
ocBoeHHUs paboueil  mporpaMmbl, pacmpeienéHHbIM IO ToAaM  O0y4yeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJCHHE T€OMETPUUECKUMHU MOHATUSAMU U
HaBbIKAaMH OCYIIECTBISJIOCH IOCJIEOBATEIbHO M IMOCTYNATEIbHO, C COOIIOJECHUEM
OPUHIMIA TPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHHWS BKJIIOYAINCh B OOIIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOydaronuxcs, pacmupsis u yriyonss e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha usyuyenne reomerpum orBoamrcs 2 yaca B Henemo B 10 kmacce m 1 4gac B
Heaemo B 11 kimacce, Bcero 3a niBa roga o0yuenus - 102 y4eOHbIX daca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMBbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHATHA CTEpeOMETPUHU. Touka, mpsimasi, MIOCKOCTb, IMTPOCTPAHCTBO.
[TonsiTe 00 aKCMOMaTUYECKOM TOCTPOECHUHU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U
CIIEACTBUSA U3 HUX.

B3aumHOe  pacnonokeHue MNpsAMbIX B IMPOCTPAHCTBE:  IEpECEKaroIuecs,
IapaiyIeIbHbIE U CKPEIIUBAIOIIKEC NpsAMble. IlapaiebHOCTE NPAMBIX U ITIOCKOCTEN
B IIPOCTPAHCTBE: IapajlICIbHBIE MPSMBIE B IIPOCTPAHCTBE; IMAPAJUIEIIBHOCTb TPEX
IPSAMBIX; [APAJIIEIBHOCTE MPSIMOM M IUIOCKOCTH. YTIBI C COHAIIPaBICHHBIMU
CTOPOHAMH; Yroia MeXAy NpsAMBIMU B IIpOCTpaHCTBe. IlapamienbHOCTh IIIOCKOCTEN:
[apajyleibHbIE IUIOCKOCTH; CBOMCTBA IapalUleNbHBIX ILIOCKocTer. Ilpocrenmme
OPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’lp, KyO, mMapaienenumnes;
MIOCTPOCHHUE CEYCHHM.

[leprieHIMKYIAPHOCTh NPSIMOM M IUIOCKOCTHU: NEPHEHIAUKYISPHBIE NPSMBIE B
IIPOCTPAHCTBE, IPSAMBIC NAPAIICIbHBIE U NEPIEHIUKYJIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIIECHAUKYJIIPHOCTH TPAMON U IUIOCKOCTH, TEOPEMA O INPSIMOM IEPHEHIAUKYIAPHON
IJIOCKOCTU. YTJbI B IMPOCTPAHCTBE: YTOJd MEXIY NPSAMON MU IUIOCKOCTBIO; ABYTI'PAHHBIN
yTOJl, IMHENHBIN yTroJl ABYIPAHHOrO yria. [leprneHauKkynsp u HaKJIIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPAMOM /10 IJIOCKOCTH, MPOEeKIus GUrypsl Ha
IJIOCKOCTh. [IepneHauKyIIpHOCTh IUIOCKOCTEN: IPU3HAK NEPHEHIUKYISIPHOCTUH ABYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHIAUKYIIApaX.

MHOrorpaHHUKH

IIoHATHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOI'DAHHUKA, BBIIYKIbIE U
HEBBIIIYKJIBIE MHOIOI'PDAaHHMKH;, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma; TPaHu U OCHOBAHUS MIPU3MBI; IIpsiMasi U HAKJIOHHAs PU3Mbl; OOKOBAsI U MOJTHAs
NOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, npsAMOYTOJIbHBIA NApAJIIEAENUIIET W €ro
cBoicTBa. [lupamuna: n-yroiapHas NUpaMuia, paHd U OCHOBAHHME NMUpPaMUIbl; OOKOBas
U TI0JIHAs MOBEPXHOCTh MHMPAaMHUJIbI; IPABUIIbHAS M YyCEUEHHAs] MUPaMHA. DIIEMEHTHI
npu3Mbl UM nupamuibl. [IpaBuibHbIE MHOIOIDAHHUKM: IIOHATHE IIPABUIIBHOIO
MHOTOI'DaHHHKA; T[paBUJIbHAsA IIpU3Ma U IpaBUJIbHAsA IHPAMUIA; IpaBUIIbHAA
TpPEyrojibHas MupamMuja W NOpaBWIbHBIA TeTpa’ap; KyO. IlpencraBinenue o
PaBUJIBHBIXMHOTOIPAHHHUKAX: OKTa’yap, AoJeKa’ap U ukocasap. CedeHus npu3Mbl U
IIUPAMHUJIBI.

CuMmmeTpuss B INIPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, IPSAMOM,
IJIOCKOCTU. DJIEMEHTHI CMMMETPUM B NHUPaMUIAX, NapajulelieUNeaax, MpaBUIbHbIX
MHOT'OI'PaHHUKAX.



Brruncienne »neMEeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yribl. [Liomans
OOKOBOM MOBEPXHOCTU U TMOJHOMN MOBEPXHOCTU MPSIMOM MPU3MBI, IO b OCHOBAHHM,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPAMOM mpu3Mbl. [lnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH TPABWIBHOW MUPAMUIBI, TEOpeMa O IUIOMAAN YCEUYEHHON MUPAMUIBI.
[Tonsarue 06 00bEMe. OOBEM TUpaMHUIBI, TTPU3MBL.

[Tono6nsie Tenma B mpocTtpaHcTBe. COOTHOMICHHS  MEXAY  IUIOIMIQAsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpamenus

[Hunuuapuyueckass TOBEPXHOCTh, OOpasylolue MUINHAPUYECKONW TMOBEPXHOCTH,
OCh IWIMHAPUYECKON MmoBepxHocTU. LunuHap: ocHoBaHUS U OOKOBasi MOBEPXHOCTH,
oOpasyrolas U 0Ch; IJIOMaAb OOKOBOM U MTOJIHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolllie KOHWYECKOM MOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepxHOocTU. KoHyC: ocHOBaHME M BepIIMHA, 0Opa3zyromas u
OCh; ILIOIIAh OOKOBOW W TMOJIHOM IOBEPXHOCTH. YCEUYEHHBIH KOHYC: 00Opa3ylomue H
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: uUeHTp, paauyc, AUAMETP; IUIOMIaJb IOBEPXHOCTH C(hEpHI.
B3aumuoe pacnonoxxenue cdepbl M IUIOCKOCTH; KacaTelibHas IUIOCKOCTh K cdepe;
IJI0IIAIb CEPHI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTKa MUIMH]Ipa U KOHYCA.

KoMOuHanuu Ttenm BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTrpaHHUK, OINUCAHHBIN
okoJ10 cepsl; cdepa, BIUCaHHAS B MHOTOI'PAHHUK, WU TEJIO0 BpaIllCHUSI.

[Tousatue 06 oObéme. OCHOBHBIE CBOMCTBA 00HEMOB Ted. TeopemMa 00 00BEME
IPsIMOYTOJILHOTO Tapajuienenuneaa u ciuefacTBus u3 He€. OObEM IUIUHIpPA, KOHYCA.
O0bEM mIapa u wiomaab cQepsol.

I[Tono6nsie Tenma B mpocTtpaHcTBe. COOTHOWICHUS  MEXAY  IUIOMIQJAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Cedenust nunuHapa (MapajiieIbHO U MEPHEHIUKYISIPHO OCH), CEUCHHSI KOHYyca
(mapaJiieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIMHY ), CEUEHUS 1Iapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct u B mpocTpaHcTBe. CIOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha uuciio. PasnoxeHue BeKkTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. lIpaBuno mapamienenunena. Pemenue 3anay, CBSI3aHHBIX C NMPUMEHEHUEM
IIpaBWJI IEUCTBUM C BeKTOpaMu. [IpssMoyrosibHas cucteMa KOOpJAUHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocreiimne 3aqauu B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHoe TPOU3BEJACHUE BEKTOPOB. BhIUMCiIeHUE YII0OB MEXKIYy TMPSMBIMU U
10CcKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ MPU PEUICHUHU T€OMETPUUYECKUX 3a/aY.



IINIAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE  pe3yJNbTaThl  OCBOCHHS  NPOrpaMMbl  Y4eOHOTO  mpeaMera
«MaremaTuka» XapaKTepU3yrTCs:

I'paxxpanckoe BociuTaHme:

c(hOPMUPOBAHHOCTHIO TPAKJAHCKON MO3UIMU OOYyYaIOIIEerocs KaKk aKTUBHOTO M
OTBETCTBEHHOTO WJIEHAa POCCHMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMaTUYECKHUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUM, IPOIICAYP I'PAKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M MP.), YMEHHEM B3aMMOJCHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMHU U HA3HAUYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHMCKON TPaKIAHCKON HMICHTUYHOCTH, YBaXKCHHS K
MPOLLJIOMY M HACTOSIIEMY POCCHUMCKOM MATEMAaTHUKH, LIEHHOCTHBIM OTHOUICHUEM K
JOCTUXKEHUSAM POCCHUMCKMX MAaTEMATUKOB M POCCUMCKOM MATEMATHMYECKOM IIKOJIBI, K
UCIIOIB30BAaHUIO OJTUX JOCTHXKEHUM B JPYrMX HayKax, TEXHOJOTHIX, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapopa; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUSA, ATHYECKOTO IIOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKCHUW HAYKH U ACATEIIbHOCTHIO YYEHOI0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWIUBOTO OYIyIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a7a4, PEUICHUM, PacCyXICHUN; BOCIPUUMUYUBOCTHIO K
MAaTEMaTHYECKUM aClEeKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEpEcax
310pOBOTO MU 0Oe30macHOro oOpa3a >XKM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXHM 3aHATUA W OTIbIXA,
perynsipHas ¢u3WUecKas aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHWS, TPHU
3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOM AEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM IIEHHOCTH TPYJOIIO0US; HHTEPECOM K
pazinuHbIM cepaM npodhecCUOHATBHON AEATEILHOCTH, CBI3aHHBIM C MAaTEMaTUKON U
e€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BRIOOP Oymymiei mpodeccnn u
peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO U CIOCOOHOCTBHIO K
MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPA30BAHHUIO Ha TMPOTSKEHUU BCEU JKHU3HU,
FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEICHUM MTPAKTUYECKUX 3a7a4 MATEMAaTUUYECKOU
HaIPABJIECHHOCTH.



JKOJI0rHYecKoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO  HKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAHUEM  BIIMSHUS
COIMATTbHO-D)KOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOJHONM W COLMAIBHOM
cpedbl, OCO3HAHUEM TIJIO0ATBLHOIO XapaKTepa KOJIOTMYECKUX MPOOJieM; OpUeHTalUeH
Ha MIPUMEHEHNE MaTeMAaTHUECKUX 3HAHUHN VIS PEIIeHUs 3a71a4 B 00JIaCTU OKpYKaromei
Cpenbl, TUIAHUPOBAHMSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TMOCIEACTBUN IS
OKpY>Karolen Cpeibl.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTHKH, TOHWUMAHUEM MaTeMaTU4eCKOU
HAYKHU Kak c(epbl 4eTOBEUECKOM JAESITEIbHOCTH, ATANOB €€ pa3BUTUS U 3HAUMMOCTHU IS
pa3BUTUS [MBUJIM3AIMU; OBJIAJICHUEM S3BIKOM MaTeMaTUKM M MaTeMaTHUYeCKOM
KyJbTYpPOU KaK CpeICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITh MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS IpOrpaMMbl y4eOHOTrO MpeaMera
«MaremMaTnka» XapaKTEpPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HA6AMENbHbIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMY, VHUBEPCATIbHbIMU
Dpe2yIAMUBHbIMU OetiCMBULMU.

1) Vuueepcanvnvie noznasamenwvuvie oeiicmsus, obecneuusarom Qopmuposanue
0a308bIX KOCHUMUBHBIX HNPOYECcco8 00y4arwuxcs (0ceoeHue memooos NO3HAHUS
OKpYIHCaAIOWe20 Mupa, npuMeHeHue J102U4ecKux, Uccie008amenbCKux onepayuti, YMeHul
pabomams ¢ ungpopmayueii).
ba3oBbleiornyecKkme1eiCTBUS:

* BBISIBIISITh M XapAaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKU MATEMATHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUN MEXIY TOHITHAMHU; (OPMYIHPOBATH OIPEACIICHUS TOHSITHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK KiacCU(UKAIIMN, OCHOBAHUS I 0000IIeHUs
Y CPAaBHEHMS, KDUTEPUU IIPOBOIUMOTO aHAIU3A;

* BOCIIPUHUMATh, (POPMYyJIHpPOBATh U MPEOoOPa30BbIBATh CYKIEHUSA: YTBEPAUTEIbHbIE U
OTpULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOILKE; YCIOBHBIE;

* BBISIBJIATh MAaTEMATUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IIPOTUBOPEUYHS B
dakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSAX; NpeajaraTb KpUTEpUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

e JIeJIaTh BBIBOJABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JI€NYKTUBHBIX U WHJIYKTUBHBIX
YMO3aKIIFOYEHH M, YMO3AKIIOUEHUN 110 AaHAJIOTHH;

* [DOBOJINTh ~ CAMOCTOSITEJIBHO  JIOKa3aTeJIbCTBA MATEMAaTUYECKUX  YTBEPXKIACHUU
(mpsiMble XU OT MPOTHUBHOTO), BBICTpAUBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKCHUS U BHIBOJIBL;



e BEIOMpATh CIoco0 pelieHus y4eOHOW 3amayu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelleHus1, BRIOMpaTh HanboJiee MOAXOIAIINN C YIETOM CaMOCTOSITEIIBHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBblencciienoBareibCKueNeHCTBHA:

* CTIOJIP30BAaTh ~ BOMPOCHI ~ KAaK  HMCCIENOBATENbCKUNA  MHCTPYMEHT  TO3HAHUS;
(dopMyIMpoOBaTh BONPOCH, (GUKCHPYIOIIHAE MPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOE, (OPMHPOBATH THUIIOTE3y, ApPryMEHTHUPOBATh CBOIO ITO3HIIMIO,
MHEHUE;

* IPOBOJIUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JIKCIIEPUMEHT, HCCIICAOBAHHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO O0ObeKkTa, SBJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00ObEKTaMH, SIBICHUSIMHU, IIPOIIECCAMU;

* CAMOCTOATENIBHO  (popMynupoBaTh 000OIIEHHS W BBIBOJALI MO  pe3yJibTaTam
IPOBEIEHHOTO HAOJIONEHHUS, WCCIAEAOBAHNS, OIICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX
PE3yIBTaTOB, BHIBOJIOB M 000OIIECHNUI;

e IPOTHO3UPOBATh  BO3MOXXKHOE  pa3BUTHE  TIpollecca, a TakKe  BBIIBUTaTh
MPE/IIIONIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undpopmaunmeii:

* BEISIBIIATH Je(OUIUTHI MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOMPOC U
JUTSI peIIeHUs 3a/1a4H;

e BEIOMpaTh WHGOPMAIMI0O U3 WCTOYHHKOB pPA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMATU3MPOBATh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3IMYHBIX BUAOB U (Hopm
IIPE/ICTABIICHNUS,

e CTPYKTYpUPOBaTh HWHGPOPMAIMIO, TPEACTaBIATH €€ B pasIuyHbiX (opmax,
WUTIOCTPUPOBATH TpadUUueCcKH;

* OIICHMBATh HAAEKHOCTh WHPOPMAIMU IO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPHSM.

2)Vrusepcanvuole KOMMYHUKAMUGBHBbLE oelcmeus, obecneuusaiom
chopMUPOBAHHOCb COYUAILHBIX HABLIKOG 00YUAIOUWUXCSL.
OO01menue:

* BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKIEHHSI B COOTBETCTBUM C YCIOBUSAMM U LIETSIMU
oOLIEHHUs; SCHO, TOYHO, TI'PAMOTHO BBIpAXaTh CBOK TOYKY 3pEHHUA B YCTHBIX U
IIMCbMEHHBIX TEKCTax, AABaTh MOSCHEHUS 110 X0y PELICHMS 3a1a4d, KOMMEHTUPOBATH
IIOJIyYEHHBIN PE3YJIbTAaT;

* B X0/ OOCYKJEHM 3a7jaBaTh BOIPOCHI MO CYIIECTBY 00CYX1a€MOM TeMbI, TPOOIIEMBI,
pemaeMon 3aJ1auu, BbICKa3bIBaTh UJIEH, HALIEJIEHHBIE HA MIOUCK PEILECHHUS; COITOCTABIIATh
CBOM CYKJICHHSI C CYXKACHUSAMU JIPYTUX YYACTHUKOB JIMAJOra, 0OHapyKUBaTh pa3inyue
U CXOACTBO TMO3ULHUH; B KOPpPEKTHOW Qopme GOopMyInpoBaTh pa3HOITACUS, CBOH
BO3PAKEHUS,;



* [IPEJCTABIIATH PE3YyJIbTaThl PEUIECHUS 3a/1a4H, SKCIEPUMEHTA, UCCIEOBAaHHUS, IPOEKTA;
CaMOCTOATENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4E€TOM 3a7ad MPE3eHTAUU U
0COOEHHOCTEN ayIMTOPUH.

CoTpyaHu4ecTBO:

* IOHUMATh W HCIMOJb30BaTh MPEUMYIIECTBA KOMAHAHON W HWHAUBUIYAIbHOU pabOThI
Opy  pelieHuH Y4eOHBIX 3a7a4, MNPUHUMATh 1I€Jb COBMECTHOM JESTEeNIbHOCTH,
IUIAHUPOBATh OpPraHU3alMIl0 COBMECTHOM paboThl, pacnpenenisTh BUAbl padoT,
JIOTOBAapUBaThCA, OOCYX AaThb MNPOLECC M pe3yiabTaT padoThl; 0000maTh MHEHUS
HECKOJBbKHX JIFOJCH;

* y4aCTBOBATh B TPYNIOBBIX (hopmax paboTsl (00CykIeHHs, 0OOMEH MHEHUM, «MO3TOBBIC
HITYPMBD» U UHBIE); BBITIOJHITH CBOIO YaCTh PA0OTHl U KOOPAMHUPOBATH CBOU JICUCTBUS
C IpYTMMH WIEHAMH KOMAaHJIbl; OLIEHUBATh KAYECTBO CBOETO BKJIa/Ja B OOLIMNA MPOIYKT
0 KpUTEPUAM, C(POPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

3) Vuusepcanvuvie pezynamuenvie Oeiicmsus, obecneyusarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

* COCTABJISITh IUIaH, aJITOPUTM PELIEHUS 3a/1a4u, BBIOUPATh CIOCOO PEIIeHUs ¢ YUETOM
UMEIOIIIMUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

* BIAJCTh HABBIKAMHU TI03HABATEIbHOM pediaekcur KaK OCO3HAHHUS COBEpIIAEMBIX
JNEUCTBUA M MBICIHMTENBHBIX MPOLIECCOB, HMX pe3yJbTaToB; BIAAETh CHoco0aMu
CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M pe3yJsibTara PEHIeHUs MaTeMaTUYeCKON
3a/1a4u;

* IPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUH 3a7a4H, BHOCUTD
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJACHHBIX
OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

* OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIM M YCJIOBHSAM, OOBSICHATH NPUYHHBI
JOCTIDKEHUST WM HEJOCTIDKCHHSI Pe3yJbTaTOB JACSATENBHOCTU, HAXOJUTh OIIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC
OnepupoBatTh MOHIATUSIMU: TOUYKA, MPSMasi, IIIOCKOCTb.
[IpyMeHSIT, aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IIPU PEIICHUU
reOMETPUYECKHX 3a/ad.
OnepupoBaTh MOHATUAMU: TMAPAUICTIBHOCTh U TEPIECHIUKYJSIPHOCTh MPAMBIX U
IIOCKOCTEH.



KnaccudumnmpoBarh B3aMHOE pPACHOJOKEHHE TPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHITHSAMU: JBYTPAHHBIA YTOJI, TPaHHW JABYTPAaHHOTO yTia, pedpo
JABYTPAHHOTO yTJia; TUHEHHBIA yroyl ABYTPAHHOTO YyIJia; rpagyCHasl Mepa JABYTPaHHOTO
yTia.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKJIbIN
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOTpaHHWKA, MPaBUIIbHBI MHOTOTPAaHHUK.

Pacrmo3naBaTh  OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (TUpaMuaa; TpHU3Ma,
IPsIMOYTOJIbHBIN NapauiesieuIe]], Kyo).

KnaccudummpoBats MHOTOTpaHHUKH, BBIOMpAas OCHOBAaHWS JIA KiacCU(UKAIIUU
(BBIMYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAaHHUKHU; MPABUIIbHBIE MHOTOIPAHHUKH; MPSIMbIE U
HaKJIOHHBIE MPU3MBI, TTapalJIeICTUTIC b ).

OmnepupoBath MOHATHIMH: CEKYIIas TNIOCKOCTh, CEYE€HHE MHOTOTDAHHHUKOB.

OOBICHATH TPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METOJ] CIICIOB.

CtpouTh CcedeHHs] MHOTOTPAHHUKOB METOJIOM CII€JIOB, BBIMOJHATH (BBHIHOCHBIC)
TUTOCKHUE YEePTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaunm Ha HaXO0XKIEHHWE TEOMETPUUYECKUX BEIMYMH MO 00paslaM WU
aNropuT™MaM, TPUMEHSSI WM3BECTHBIC AHAJIUTHYECKUE METONBl TIPH  PEIICHUHU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIUUCICHUE PACCTOSHUN MEXKITy ABYMS
TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHU JI0 IJIOCKOCTH, MEXKIY CKPEIIUBAIOITUMUCS
PSIMBIMH.

Pemarp 3agaunm Ha HAXO0XKJIEHHWE TE€OMETPUUYECKUX BEIMYMH MO OOpaslaM WU
aNropuT™MaM, TPUMEHSSI WM3BECTHBIC AHAJTUTHYECKUE METONBl TIPH  PEIICHUHU
CTaHAAPTHBIX  MaTeMaTHYEeCKUX  3a7a4  HAa  BBIUYMCICHUE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMHU, MEXKIY NPSIMOM U IUIOCKOCTBIO, MEX]Y IIIOCKOCTSIMHU,
JBYTPAHHBIX YTJIOB.

Beraucnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMmuaa) ¢ MpuMeHeHHeM (OPMYJl; BBIUMCISATH COOTHOIICHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TT0I00OHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATUSIMHU: CUMMETPHUSI B MIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh ¥ TUIOCKOCTh CHMMETPUHU (QUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH  HMHPOpPMAIHIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, NPEICTABICHHYIO Ha 4YepTexax U
pUCYHKaX.

[TpumensTh TeoMeTpuueckre (GakThl Uil PEHICHHUS CTEPEOMETPHUYECKUX 3ajad,
IPEINONAraoIIuX HECKOIBKO IIArOB PEIICHHUs, €CITU YCIOBUS MPUMEHEHUS 3a/1aHbl B
ABHOU (popme.

[IpumensaTy  mpocredmme  OporpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY.



[IpuBOoaUTH pUMEPHI MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEM B NPUPOJAE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHSITh MOMyYEHHBbIE 3HAHWUA HA MPAKTUKE: AaHAJW3UPOBATH PEaAJIbHbIC
CUTyallud W TMPUMEHATh W3YUYCHHBIE TIOHATUS B TMPOLECCE I[IOWCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYITHPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIE CUTYyaIluu
Ha S3bIKE TE€OMETPUM, HCCIENAOBAaTh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
FEOMETPUYECKUX TOHSITHH W TeOopeM, ammapara aireOpbl; perarh MPaKTHYECKUE
3a7]a4¥, CBSI3aHHBIE C HAXOXK/ICHUEM I'€OMETPUUYECKUX BEJIIMYMH.

11 KIIACC

OnepupoBaTh TMOHATUSIMH: ITWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yromme
WINHAPUYECKON TOBEPXHOCTH; IHJIUHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yroliue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYyYEHUS TEJl BpaIlleHUsI.

KnaccudummpoBats B3auMHOE pacroiokeHne chepol U MIOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBONM CErMEHT, OCHOBAaHUWE CErMEHTa, BBICOTA
CEerMCHTA; IIIapOBOM CJIOM, OCHOBAaHWE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
I1apOBOM CEKTOP.

Boraucnsate 00bEMBI 1 TIJIOMAIN TOBEPXHOCTEH TEN BpAICHUS, TEOMETPUICCKUX
TeJ C IpUMEHEeHHEM (HOPMYII.

OnepupoBarh MOHATUSAMH: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy M ONMUCAHHBIN
oKoJ10 cpepsl; cepa, BIMCaHHAST B MHOTOI'PAaHHUK WJIM TEJIO BpaIllCHUSI.

BBIYucCHsITh COOTHOMICHHS MEXIy TUIOMIAASMH TIOBEPXHOCTEH H 00BEMamu
0IOOHBIX TEJL.

N3o0paxkats u3ydyaemble GUTYpPHI OT PYKU U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
WHCTPYMCHTOB.

BrImoHATE (BBIHOCHBIE) TUTOCKHE YEPTEX U W3 PHUCYHKOB TPOCTHIX OOBEMHBIX
buryp: Bum cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHUS.

W3Bnekars, UWHTEpPOpEeTUpPOBATH W  NpeoOpa3oBbIBaTh  MH(OpMAIUMO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEICTABICHHYI0O Ha 4YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BrIONHATE NEHCTBUS CIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOKCHHS
BEKTOpPA HA YHUCIIO, OOBICHATh, KAKUMH CBOMCTBAMHU OHU 00J1aJ1af0T.

[IpuMeHsTh paBUiIO MapasuieNenume/a.

OnepupoBaTh MOHATHSIMH: JICKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJIYJIh BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpPaMH,
CKaJIIpHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.



Haxogute cyMMy BEKTOPOB M NPOU3BEIECHHME BEKTOpPAa HA YHUCIO, YIOJI MEXKIY
BEKTOpaMH, CKAIPHOE  TPOM3BEACHHUE,  PpaCKIAAbIBaTh  BEKTOp IO  JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTh reomerpuueckue (GaxThl Uil PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANONAraloIliuX HECKOJIBKO IIAroB PEIICHUs, €CIU YCIOBHUS NPUMEHEHMS 3aJaHbl B
aBHOU popme.

Pemare mpocreiimne reoMeTpUYEcKHE 3aJadyd Ha IPUMEHEHHUE BEKTOPHO-
KOOPAUHATHOTO METOA.

Pewars 3amaun Ha AOKA3aTENbCTBO MATEMATUYECKUX OTHOLICHUM M HAXOXKICHUE
r€OMETPUUYECKUX BEJIMYMH MO oOpas3laM WIM alropuTMam, HPUMEHSSI W3BECTHbBIE
METObI IPY PELICHUH CTAHAAPTHBIX MATEMAaTHYECKHX 3a4ay.

[IpumensaTe  mpocTedmmMe  IpOorpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOoaUTH mpUMEPBI MATEMATHUUECKUX 3aKOHOMEPHOCTEN B NPUPOAE U KU3HU,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB F€OMETPUHU B HCKYCCTBE.

[IprMeHATh TMOJTy4YEHHBIE 3HAHHWS HA NPAKTHKE: AHAIW3UPOBATH peajibHbIC
CUTyallun W NPUMEHATb W3YYCHHBIE TOHATUS B IIPOLECCE TNOMCKA PEUICHUs
MaTeMaTH4ecKu Cc(HOopMyIHMpOBaHHONW MPOOIEMBbl, MOJAEIUPOBATh PEATbHBIE CUTYaIUH
Ha S3BIKE TEOMETPHUM, HCCIENA0BATH IIOCTPOCHHBIE MOJEIN C HCIOJb30BAaHUEM
r€OMETPUYECKUX TMOHSATUH W TEopeM, arrmaparta aireOpbl; pemarb IpaKTHYeCKue
3a/1a4M, CBSI3aHHBIE C HAXOXKICHHUEM T€OMETPUUECKNX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HanMeHoBaHMePa31€eJI0B U Kosmyecrsouacos DiieKTpOHHbIE (LHPPOBBIE)
n/n TEMITPOTrPaMMBbI Bcero (Konrpoabubiepadorsl |[Ipakruyeckuepadornl | oGpa3oBaTeiibHbIEPECYPChI
but6mmoreka [{OK
1 (B 10
BEACHAE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMbI€e ¥ TJIOCKOCTH B MPOCTPAHCTRE. 12 1 bu6muoteka [IOK
[TapamienbHOCTBIPAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1c209¢e37
3 [lepneH MKy IIPHOCTBIPAMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
b K
4 | Yrubl MeXy NPSAMBIMHU U TUIOCKOCTAMH 10 1 nommorexa O
https://m.edsoo.ru/1¢209e37
but6mmoreka [JOK
5 (M 11 1
HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
N bubmoreka [JOK
6 |06 9 1
PEMBIMHOTOTPAHIHIOB https://m.edsoo.ru/1¢209e37
. IToBTOpEHME: CeueHusi, pacCTOSAHUA U 4 1 bub6nuoreka [IOK
YIJIBI https://m.edsoo.ru/1¢209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



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

11 KITACC

No HanmeHoBaHMEPA31€JI0B U KosimyecTBo4acos DJieKTpoHHbIe (LHPPOBBIE)
n/n TEMIPOrpaMMBbI Bcero | Konrpoabnbiepaborsl | [IpaktnyeckuepadoTsl | o0pasoBaTeIbHbIEPECYPCHI
but6mmoreka [{JOK
! Tenaspamenus 12 https://m.edsoo.ru/1¢209¢37
N but6mmoreka [JOK
2 OoneMBITEn > ! https://m.edsoo.ru/1¢209e37
bu6nunoreka [IOK
B 1 1
3 €KTOPBI U KOOPIMHATHI B IIPOCTPAHCTBE 0 hitps://m.edsoo ru/1c209e37
4 [ToBTOpeHmE, 06001IEHNE, 7 | bubnuoreka [JOK
CHCTeMaTH3alUsI3HaHUN https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

INIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KoauvecTBoyacon
- aTan3yd JaekTpoHHbIeNN(POBLICOOPa3OBATE
n/ | Temaypoka Bce | Kontpoabusbiep | IlpakTudeckuep A y P uugp p
eHUS bHbIEpeCypChI
n ro a00ThbI a00ThbI
OCHOBHBIC TTIOHATHSA
CTEpEOMETPHUHU: TOUKA,
npsiMasi, II0CKOCTb,
npoctpancTBo. [IpaBuna
n300pakeHust Ha 1 bubnuorexa [IOK
pHUCYHKAX: U300pakeHUs https://m.edsoo.ru/aecc77cd
IUIOCKOCTEHA,
napauieIbHbIX MPSMBIX
(OTpE3KOB), CepeUHBI
OTpe3Ka
TlonsTus:
NepeceKarnmecs
bubmnoreka [IOK
IIOCKOCTH, 1
https://m.edsoo.ru/2d8a9¢99
NepeceKaronIrecs npsamas
1 IIOCKOCTh
[MousTus:
MepeceKaronmecs
T0CKOCTI 1 bu6mmorekxa [{OK
’ https://m.edsoo.ru/db685¢73
nepeceKarImecs npsamas
1 IIOCKOCTh
3HaKOMCTBO € ] bu6mmoreka [{OK
MHOT'OrpPaHHUKAMU, https://m.edso0o.ru/a6395%ed



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

n300pakeHne
MHOTOTPaHHHKOB Ha
pHCYHKaX, Ha
MPOEKIIMOHHBIX YePTEkKaX

HauanrnHble cBenenus o
KyOe U mupamMuie, ux
Pa3BEPTKHU U MOJICITH.
CeueHUsIMHOTOTPaHHUKOB

bu6mmoreka [{OK
https://m.edsoo.ru/b30dff38

HauanrnHble cBeneHus o
KyOe U mupamMuie, ux
pa3BEPTKU M MOJIEIIH.
CeueHUsIMHOTOTpaHHUKOB

bu6mmoreka [{OK
https://m.edsoo.ru/3d8ffd32

ITonsitre 00
AKCHOMATHYECKOM
MOCTPOCHUHU
CTEPEOMETPHUU: aKCHOMBI
CTEPEOMETPUU U
CJICACTBHUA U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5cdfe

ITousitre 00
AKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CIIEICTBUS U3 HUX

bubmuoreka [[OK
https://m.edso00.ru/239¢c8cb4

ITonstue 06
aKCHOMATHYECKOM
MOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUHU U

Bbu6mmorexa [JOK
https://m.edsoo.ru/65¢6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

CJIICACTBHA U3 HUX

10

ITonsiTue 06
aKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

Bbu6morexa [JOK
https://m.edsoo.ru/258fc245

11

B3anmuoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,
napasuieNbHbIC U
CKpELIMBAIOIINECS
HpsIMbIE

bu6mmoreka [{OK
https://m.edsoo0.ru/1a2520f6

12

[TapannenbHOCTh MPSIMBIX
U TIJIOCKOCTEH B
MIPOCTPAHCTBE:
NapajulebHbIE IPSMBIE B
MIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
MIPSIMBIX

bubmuoreka [[OK
https://m.edso0o.ru/93ad36b3

13

[TapamienbHOCTD IPSAMBIX
U IUIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamtensHOCTh IPSIMON
1 TUIOCKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ee1d19b9

14

Vel ¢
COHANPaBJICHHBIMUCTOPOH
aMu

bu6mmoreka [JOK
https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15 VYron Mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.1u/2935a9a0
[TapamienbHOCTBIIIIOCKOCT
17 it bubnmnorexa [JOK
) https://m.edsoo.ru/2e 18255
napauieIbHBIETNIOCKOCTH
13 CaolicTBamnapauielbHbIXIT bubnuoreka [IOK
JIOCKOCTEM https://m.edsoo.ru/e504d656
[Ipocrenmme
MIPOCTPAHCTBEHHbIE
19 (urypsl Ha IJIOCKOCTH: bubmmorexa LIOK
P ' https://m.edsoo.ru/4a28dc02
TeTpas’ap, Kyo,
napajuiesenumne/
bu6mmoreka [JOK
20 [TocTpoenneceuennii
TPOCHHCCEHEHHI https://m.edsoo.ru/1d434d0f
bubmmorexa [JOK
21 IT i
OCTPOCHHECCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no
teme "[Ipsimbie u
2 MIJIOCKOCTH B bu6mmorekxa [{OK
MIPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e56
[TapanienbHOCTBIPSAMBIX
U TUI0CKOCTEN"
[lepneHaANKYISPHOCTH
7 MPsIMOM U TNIOCKOCTH: bubnuorexa [IOK
HEPIEHINKYIAPHBIE https://m.edsoo.ru/b19f6a5d

IIPSIMBIE B IIPOCTPAHCTBE



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

[Ipsambie napauienbHbIE U

24 HEPIEHINKYIIPHEIE K bubmnorexa LIOK
p UMY ITAD https://m.edsoo.ru/0ac11¢95
IUIOCKOCTU
[IpsiMbIe napasnienbHble U
25 HEPIEHINKYIIPHEIE K bubnnorexa LIOK
P JHKY AP https://m.edsoo.ru/ba545966
IUIOCKOCTH
[Ipu3naxk
26 HEePHESHIUKYIIIPHOCTH Bubmnorexa LIOK
P jl YIAp https://m.edsoo.ru/f85bfc46
MPSIMOU U TNIOCKOCTH
[Ipu3naxk
27 HEPIEHIUKYIIPHOCTHA bubmuorexa LIOK
P \,I[ YIAp https://m.edsoo.ru/79165d15
MPSIMOM M TUIOCKOCTH
Teopema o npsimoit
28 MEePHEHIUKYIIPHON Bubmzorexa LIOK
p JUKY AP https://m.edsoo.ru/635¢5087
IUIOCKOCTH
Teopema o npsimoit
29 HePHEHIUKYIIAPHON bubmuorexa LIOK
P AP https://m.edsoo.ru/bd374518
IUIOCKOCTH
Teopema o npssmoit
30 OEPIIEHIUKYIIPHON bubmnorexa LIOK
p MK IIAD https://m.edsoo.ru/7d18834b
IJIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIE: pacCTOSIHUE
31 OT TOYKH JIO INIOCKOCTU bubmuorexa LIOK
g L https://m.edsoo.ru/33c¢477d3
paccTostHuE OT IPSAMOM 10
IUIOCKOCTH
19 [lepnienpukymsap u bubnuoreka [IOK

HAKJIOHHBIC: paCCTOSAHUC

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

OT TOYKH JO IINIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ a0
IIIIOCKOCTHU

[lepnenaukynsap u
HAKJIOHHBIC: PACCTOSHHE

33 OT TOYKH J0 INIOCKOCTH bubmorexa HOK
A L https://m.edsoo.ru/a5b7b8e3
pacCcTOSHUE OT MPSIMOM 10
IJIOCKOCTH
[lepnienaukymnsip u
HaKJIOHHBIE: PACCTOSTHUE
34 OT TOYKH J0 IJIOCKOCTH bubmmorexa [IOK
a L https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM 10
INIOCKOCTH
VYTIbl B IPOCTPAHCTBE:
35 TOJI MEXKIY NPSAMOH B bubmorexa HOK
y Ay TP https://m.edsoo.ru/6b61b2b4
IJIOCKOCTBIO
BYT'paHHBINA yT O,
36 fHIZeEHHP“I FZJ'I bubmorexa HOK
y https://m.edsoo.ru/5fa0b3ce
JIBYT'PaHHOIO yriia
BYT'paHHBINA yTOJ,
37 fHIZegHHI?I F(})IJ'I bubmorexa HOK
y https://m.edsoo.ru/c7¢777ed
JIBYI'PaHHOIO yriia
[lepneHAuKyISIPHOCTH
13 IJIOCKOCTEN: MpU3HAK bubnuorexa [JOK
MEPIEHAUKYIISIPHOCTH https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEN
19 [leprnieH UKy ISIPHOCTD bubmuorexa [IOK

TJIOCKOCTEM: PU3HAK

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

NEePIEeHIUKYIIPHOCTU
JIBYX TUIOCKOCTEH

[IeprieHAUKYIAPHOCTH
IJIOCKOCTEN: MPU3HAK

Bbu6morexa [JOK

40
MEPIEHAUKYIISIPHOCTH https://m.edsoo.ru/ba75dc57
JBYX IUIOCKOCTEN
41 Teopema o bubmuorexa [IOK
TpEXOEPIICHANKYJIISIPAX https://m.edsoo.ru/e4972cdc
4 Teopema o bubnuoreka [IOK
TPEXHEPIICHAUKYJIISIPAX https://m.edsoo.ru/52188a7d
43 Teopema o bubnuorexa IIOK
TPEXIIEPIICHIUKYIISIPAX https://m.edsoo.ru/9f246736
KonTponbnas pabota no
TeMaM
m "IlepneHIUKYISIPHOCTD bubnuorexa [IOK
IpPSIMBIX U IIJIOCKOCTER" 1 https://m.edsoo.ru/5b971ef3
"Vl MeXAY IPSIMBIMU U
IUIOCKOCTSIMU"
[TonsiTe MHOTOrpaHHUKA,
OCHOBHBIE JIEMEHThI
MHOTOT'PaHHHKA,
45 BBITTYKJIBIC U HEBBIMTYKJIbIE bubmmorexa [IOK
y Y https://m.edsoo.ru/2d24e873
MHOTOT'PaHHHKHU;
pa3BEpTKA
MHOTOIpaHHHKA
IIpu3ma: n-yrosibHas
bu6mmoreka [JOK
46 IIPU3Ma; TPaHu U

OCHOBAHMA IIPU3MBI,

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

mpsaMas 1 HaKJIOHHas
IMPU3MBbI; OoKxoBasg u
IMoJIHasA MMOBCPXHOCTDH
IMPU3MBbI

47

[Tapannenenunen,
MPSIMOYTOJIbHBIN
napasuiesienuIe u ero
CBOICTBa

bu6mmoreka [{OK
https://m.edsoo.ru/8a7be683

48

[Tupamuga: n-yronbHas
nUpaMuIa, TPaHd U
OCHOBaHHE TTMPAMUIbI;
OOKOBas U ITOJIHAS
MOBEPXHOCTh MTUPAMHU/IBL;
NpaBUJIbHAS U yCeUEHHAs
nUpamMuIa

bu6mmoreka [JOK
https://m.edsoo.ru/tblcd0as

49

[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOTOTpaHHHKA;
IpaBWIbHAs IpU3Ma U
IIPABWJIbHAS TUPAMHUJIA;
IIPABWJIBHAS TPEYTOJIbHAS
NUPaMUJIa U IPAaBUIbHBIN
TeTpa’ip; Kyo

bu6mmorexa [JOK
https://m.edso00.ru/074c8865

50

IIpencraBnenue o
MPaBUIIBHBIX
MHOTOT'PaHHHUKAX:
OKTasp, JOJIEKa’dIp U
HUKOCa3IP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

51

CummMmeTpus B
MPOCTPAHCTBE:
CHUMMETPHSL OTHOCUTEIBHO
TOYKH, IPSIMOH,
TJIOCKOCTH.
DJIEMEHTBHICUMMETPHUH B
nupamuaax,
napasuiesienurenax,
MPaBUIILHBIXMHOTOTPAaHHU
Kax

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brraucnenne 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JIMaroHaju, yribl

Bbu6mmoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 6oxoBOM
MMOBEPXHOCTH U MOJHOU
MTOBEPXHOCTHU IIPSMOM
IIPU3MBI, IUIOLIAIb
OCHOBaHUH, TEOpEMa 0
OOKOBOI TOBEPXHOCTHU
IIPSIMOM IIPU3MBI

bubmnoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U
MOBEPXHOCTH MPaBUIHLHOMN
UpaMu/bl, TEOpEMa O
IJI0Iaau OOKOBOI
IIOBEPXHOCTU yCEUEHHOU
UpamMuIbl

bu6mmoreka [IOK
https://m.edso0o.ru/5603e30b

55

KontponbHas padora no
teme "MHororpaHHukn"

bu6mmoreka [JOK
https://m.edsoo.ru/a95t5c04



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04

bu6mmoreka [IOK

36 Honsieobooneme https://m.edsoo0.ru/7ad0020b
" bubmuoreka [JOK
37 OOBEMIHpaMH LI https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 06
PEMIHPAMHILI https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 06
PEMITHPAMIIET https://m.eds00.1ru/79¢10312
N bu6mmoreka [IOK
60 OOEMmHpamH LI https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 06
PEMIPHIMET https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 06
DEMIPHSMET https://m.edso00.1u/1e053890
n bubnuorexa [JOK
63 OOBEMIpH3MEI https://m.edsoo.1u/482d3151
KoHTponbHas padoTa mo
64 teme "OO0BEMBI Bubmmorexa [IOK
" https://m.edsoo.ru/28a6573¢
MHOTOIPAHHUKOB
[ToBTOpeHME, 0000IIIEHNE
65 cHUCTeMaTH3alvs 3HaHH. bu6mmorexa [IOK
ITocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpeHME, 0000IIEHNE
CHUCTeMaTH3alys 3HaHU.
N bu6mmoreka [IOK
66 Beruucienue paccTosHUMN:

MEXIY ABYMs TOYKaMHU,
OT TOYKH 10 NPSAMOU, OT

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

TOYKH JI0 IJTOCKOCTH,
MEXIY
CKPEIIUBAOIIMMUCS
IPSIMBIMU

HroroBasikoHTpoIbHAsPAO
ora

67

bubmanoreka [HOK
https://m.edsoo.ru/b9146bc0

[ToBTOpenue, 0600IIEHNE
cHCTeMAaTH3aIus 3HaHUH.
Brruuciienue yrios:
MEXIY

68 CKpELIMBAIOIINMUCS
MNPSIMBIMH, MEX]y TPSIMOM
1 IIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB

MCKAY MIOCKOCTAMU

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Ne KoanuyecTBOo4acos
/| Temaypoka Bee | KoHTposbHbIep TpakTiaecknep Jaransyde | DaeKTpOHHbIeHH(POBbICOOPa3OBATENb
HUA HbIepecypchl
I ro 200ThI 200THI
Cdepa u map: nieHTp,

1 paanyc, TuameTp; | bubnuoreka [JOK
JIOIIAb https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU CEpPhI
Bs3anmnoe
pacmoyioxeHue chepsl

) 1 TUIOCKOCTH; 1 but6mmoreka [IOK
KacaTeJibHas https://m.edsoo.ru/bed12a43
TUTOCKOCTH K cepe;

Iomaab chepsl
N3o6pakenue cdepsl,
3 mapa Ha INIOCKOCTH 1 bubnnorexa LIOK
p ' https://m.edsoo.ru/bc15f7f2
Ceuenusiiapa
[Humuaapuaeckas
MTOBEPXHOCTb,
oOpasyromue

4 I/IJP;I/II:/ UYECKOU 1 bubmorexa TIOK
H AP https://m.eds00.ru/6054b8c1
MOBEPXHOCTH, OCh
UWJIMHIPUYECKOMN
MOBEPXHOCTHU

WINHAP: OCHOBAHUSI
5 ]1;[ 6OKOB211)$I 1 bu6nuoreka [JOK
https://m.edsoo.ru/188f6216
MOBEPXHOCTb,



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

o0Opa3syromas 1 oChb;
TUIOIaAb OOKOBOM U
TIOJTHOM MTOBEPXHOCTH

N3o06paxkenue
WJIMHIPA Ha
iockoctu. PazBéprka
muuHapa. CeyeHus

but6mmoreka [JOK

6 HIIMHpa
i AP https://m.edsoo.ru/016e25¢eb
(TIIOCKOCTHIO,
napajuieIbHON Uu
NEPIEHANKYIJSIPHON
OCH IIJIMH]IPA)

Konnueckas
MOBEPXHOCTb,
oOpazyromue
pasy . bubmuorexa [JOK
7 KOHHYCCKOM
https://m.edso0.ru/c94ba09b
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM
MMOBEPXHOCTHU
Konyc: ocHoBanue u
BEpILINHA,
2 06DATYIONAS  OCH: but6mmoreka [{JOK
pasy 7 https://m.edsoo.ru/897dd3b2
IJI01aab OOKOBOH U
MOJIHOM TOBEPXHOCTHU
Y ced€HHbIN KOHYC:

9 oOpa3yromue u bubnuorexa [JOK
BBICOTa; OCHOBAHUS U https://m.edso0.ru/1468bab3
0OO0KOBast MOBEPXHOCTh

10 N3o00pakeHne KoHyca bubnuoreka [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

Ha IJIOCKOCTH.
Pa3BépTka KoHyca.
CeueHust KOHyca
(TIIOCKOCTHIO,
napajuleJIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3

https://m.edsoo.ru/Obdelbe8

BEPILUHY)
KomOuHnamus ten
1 BDAMICHIL I bubmuorexa [JOK
pattl https://m.edsoo.ru/3cef10e5
MHOTOT'PAaHHHKOB
MHororpaHHuk,
OIMCAHHBIN OKOJIO
12 ctepsr; chepa, bubnmoreka [JOK
BIIMCAHHAs B https://m.eds00.ru/0b136158
MHOTOT'PAaHHHK WJIH B
TEJI0 BpaIlleHUS
[Tonsitue 06 00BEME.
13 OCHOBHBIC CBOMCTBA bubmmorexa [IOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeT
14 OO6BEMIIMIMHAPA, bubnmnoreka [JOK
KOHYycCa https://m.edsoo.ru/5513d87b
15 O0béM mapa u bu6mmoreka [JOK
IoIa b chepsl https://m.edsoo.ru/d189bde?2
ITonoGHbIE TENA B
but6mmoreka [{OK
16 IIPOCTPAHCTBE.

COOTHOILIEHUS MEKTY

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

IJIOIIAISIMH
MMOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX
Tell

KoHnTtponbHas pabota
o TemaM "Tema

but6mmoreka [IOK

17
BpallleHus" 1 https://m.edsoo.ru/4a33a8ab
"O6bemsl Ten"
18 BekTop Ha miaockocTu bubnuotexa [JOK
U B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxenue u bubmmoreka [JOK
BBIUNTAHUEBEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHUEBEKTOPAH bubnmnoreka [JOK
a4nCIio https://m.edsoo.ru/dee379¢b
Pasnoxxenue BekTopa
10 TpEM
21 HEKOMIUIaHApHBIM bu6nuoreka [IOK
BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuionapainenenu
nena
Pemenue 3amau,
CBSI3aHHBIX C
22 NIPUMEHEHUEM TTPABUIT bubmmorexa OK
pu . p https://m.edsoo.ru/5a827900
JEUCTBUH €
BEKTOpaMHU
Koopannarno-
P . bubmuorexa [JOK
23 BEKTOPHBIN METO IIPU

pelieHuu

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

TEOMETPUUECKHUX
3aJa4

[IpssmoyronbpHas
CHUCTEMa KOOPJIMHAT B

24 MPOCTPAHCTBE. bubnuoreka [JOK
Koopaunatel BekTopa. https://m.edsoo0.ru/48db7058
IIpocrelimmue 3agauu B
KOOpPJIMHATAX
Yron mexny
BEKTOpPaMHU.

75 CralspHOe but6mmoreka [JOK

p https://m.edsoo.ru/725effc4
MIPOU3BEJICHUE
BEKTOPOB
Brruucnenue yrios
26 MEXOY MPSIMBIMU U bubnnorexa LIOK

Ay TP https://m.edsoo.ru/8efbe78e
IUIOCKOCTSIMH
KoHTtponbHas pabota

7 o teme "BekTopsl u bubnuotexa [JOK
KOOpIUHATHI B https://m.edsoo.ru/77¢22fcS
npoctpaHcTee"”

IToBTOpEHME,
000011IEHNE U
cUCTEMATHU3AIUA
N but6mmoreka [JOK
28 3HaHu. OCHOBHEBIE
https://m.edsoo.ru/1780basd
¢burypsl, GpaxTsl,
TEOPEMBI Kypca
TIAaHUMETPUHI
b K
29 [ToBTOpEHME, nommorexa [0

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

000011eHNE N
CUCTEMATU3ALSL
3gaHuil. OCHOBHEBIE

burypsl, QaxTsl,
TEOpEMBI Kypca

TJIaHUMETPUHI
IToBTOpEHME,
00001eHNe 1
30 CUCTEMAaTH3aLUS bubnuoreka [JOK
3HAHUM. 3a1a4uu https://m.edsoo.ru/7491efeQ
TUIAHUMETPHUH U
METO/IbI UX PEIICHUS
[ToBTOpEHUE,
00001IeHNE 1
31 CHCTEeMaTH3aIUs bubnuorexa [JOK
3HAHUN. 3amaun https://m.edsoo.ru/4dffda97
TUTAHUMETPHUH U
METO/Ibl UX PEIICHUS
IToBTOpEHME,
0000mIeHNE 1
cHUCTEeMaTH3aIus
32 3HaHuil. OCHOBHBIE bubmmorexa [OK
https://m.edsoo.ru/74b2ad91
burypsl, QpaxTsl,
TEOpEMBI Kypca
CTEpPEOMETPUU
1 W TOroBasikoHTpOIbHA bubnuorexa [JOK
apaboTa https://m.edsoo.ru/ec24dfc2
14 [ToBTOpEHwue, bubnmnorexa [JOK

00001IeHNE N

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

cucTEMAaTHU3AIHA
3HAHUU

OBILEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBI

10 KITACC

KOI[l'[pOBepﬂeMOI‘Ope3YJ'lLTaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NMPOrpaMMbI CPeHEro 001Iero
oOpa3zoBaHusi

I'eomerpus

7.1

OHepHpOBaTB MOHATHUAMU: TOYKA, IIpAMas, MIOCKOCTb

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CICIACTBUS U3 HUX IIPU

PCUHICHHUU I'COMCTPUICCKHUX 3aaaqd

7.3

OHepI/IpOBaTB IOHATHUAMM mapajyiCJIibHOCTh n

NEPIEHANKYJSIPHOCTD MPSMBIX U IIJIOCKOCTEN

7.4

KnaccuduiupoBath B3aMMHOE pPACIONOKEHHE NPAMBIX |

IIOCKOCTEH B IIpOCTPAHCTBEC

7.5

OnepupoBarb  MOHATUAMM:  ABYTPAHHBIA  YroJ, TIpaHH
JIByTPaHHOI'O yria, peOpo JBYrpaHHOIO yria, JUHEHHBINA Yros

JBYTPAHHOTO yTJia, TpagycHas Mepa IByTPaHHOIO yria

7.6

OHepI/IpOBaTB IOHATHAMU: MHOI'OI'PAHHHK, BLIHYKJIHﬁ u
HGBBIHYKHBIfI MHOI'OrpaHHUK, 3JICMCHTBI MHOI'OI'paHHHKA,

HpaBHJ’IBHLIﬁ MHOTI'OI'paHHUK

7.7

Pacno3naBaTte OCHOBHEIE BUBI MHOI'OI'PaHHHUKOB (HI/IpaMI/I,I[a,

npU3Ma, PSMOYTOJILHBIN MapalieNenuIe], Kyo)

7.8

KnaccuduimpoBath MHOTOTpaHHUKY, BEIOUpAsi OCHOBAHHS TSI
KJaccu(uKauy (BBIMYK/Ible U HEBBITYKJIbIE MHOTOTPAaHHUKH,
IIPaBUJIbHBIE MHOTOTPAaHHUKH, MPSIMBIE U HAKJIOHHBIC IIPU3MBI,

napasuieJIeIne /bl

7.9

OHCpI/IpOBaTB MOHATHUAMU: CCKyllasA IINIOCKOCTb, CCUCHUC

MHOTI'OrpaHHUKOB

7.10

OOBSACHATH NMPUHIMIIBI IOCTPOEHUSI CEYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys METOH CJICAOB

7.11

CtpouTh CedeHHMs] MHOTOTPAHHUKOB METOJOM  CJIEJOB,
BBITIOJIHATHh (BBIHOCHBIC) IIJIOCKAE YEPTEKH W3 PHUCYHKOB

HPOCThIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y




7.12

Pemate 3agaun Ha HaXO0XXIACHUEC I'COMETPUUCCKHUX BCJIIMYUH I10
06pa3uaM nin AJIropurMam, MMPUMCHSAA HN3BCCTHBIC
AHAJIMTUYCCKUC METOABI npu pPEIICHUA CTaHIApTHBIX
MaAaT€MaTUYCCKUX 3aJa4d Ha BBIYMCICHUC paCCTOHHI/Iﬁ MCKIAY
ABYMs TOYKaMH, OT TOYKH OO0 HpHMOfI, OT TOYKH OO0 IINIOCKOCTH,

MCKAY CKPCIIUBAOIMIUMUCS IPAMBIMUA

7.13

Pemiate 3agaun Ha HaXOXKJIEHHE T'€OMETPUUECKUX BEIUMYMH 10
oOpa3uaM WM  aIropuTMaM, MPUMEHSSI  U3BECTHBIE
AQHAIUTUYCCKUE  METOABl MPU  PEUICHHH  CTaHAapTHBIX
MaTeMaTHYeCKUX 3a/Jad Ha BbIYHCIEHHE YIJOB MEXIY
CKPELIUBAIOIIMUMUCS TPSIMBIMH, MEXY MPSMOI U IJIOCKOCTHIO,

MEX/1y TUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB

7.14

Brruncnare 00BEMBI u IJIOIAa N MOBEPXHOCTEN
MHOTOTPaHHUKOB (IIpu3Ma, NHpaMuga) C [PUMEHEHUEM
(dbopmys, BBIUHCIATH COOTHOWICHUS MEXKIY IUIOMIQISIMU

MOBEpPXHOCTEH, 00bEMaMH OJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCb M IIJIOCKOCTh

CUMMETpPUHU (UTYPHI

7.16

N3Bnekars, npeoOpa3oBHIBATH U UHTEPIPETUPOBATH
nH(pOpPMALIMI0 O  MPOCTPAHCTBEHHBIX  TI'€OMETPUUYECKUX

¢burypax, npeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX

7.17

[Ipumenste  reomerpudeckue  (akTbl  JUISI  pEIICHUS
CTEPEOMETPUYECKUX 3a7ad, IPEANONaralouX HECKOIbKO

1IaroB peuiceHusd, €Cjin yCJIOBHUA NPHUMCHCHUS 3adaHbl B SIBHOM

dhopme

7.18

[IpuMeHsATH  TpOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U
OJICKTPOHHO-KOMMYHUKAIIUOHHBIC CHCTCMBI IIPpU PCHICHUU

CTEPEOMETPUIECKUX 3a/1a4

7.19

HpI/IBOI[I/ITI) IMPpUMEPBI MATEMATHUYCCKUX SaKOHOMCpHOCTeﬁ B
nopupoac MW IKU3HU, pacCro3HaBaTb IMPOABIICHHUEC 3aKOHOB

reOMETPHUH B UCKYCCTBE

7.20

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHHW Ha IIPAaKTUKE: aHAJIU3UPOBATH
PCAJIBHBIC CUTyallUH W ITPUMCHATHL H3YUCHHLIC IIOHATHUSA B

mponecce IIOHNCKa pemicHuA MaTeMaTHU4YCCKU




chopmMyIMpoBaHHOW MPOOJIEMBbI, MOACIUPOBATH pPEabHbBIE
CUTyallul Ha A3BIKC I'COMCTPHHU, HUCCIICAOBATH NOCTPOCHHBIC
MOJICIM C WCIOJB30BAHUEM TEOMETPHUYECKUX TMOHATHH U
TEeopeM, ammapara anreOpbl, perarh NpaKTHYeCKHUe 3a7aud,

CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUICCKUX BEJINYHNH

11 KVIACC

KoanpoBepsiemorope3syistaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

6 I'eomeTpus
OnepupoBaTh  MOHATHAMH:  LUIUHApPUYECKass TOBEPXHOCTD,
61 oOpasyromue  IWIMHAPUYECKOM  NOBEPXHOCTH,  LWJIMHID,
' KOHUYECcKast MOBEPXHOCTb, oOpazyroiue KOHUYECKOU
MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpaiieHus (IIHHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KnaccudummpoBate  B3aumMHOE  pacroiiokeHue  cepsl
' IUIOCKOCTH
OnepupoBaTh TMOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBaHUE
6.5 CErMEHTa, BBICOTA CETMEHTAa, IIAapOBOM CIIOW, OCHOBAaHHE
[IAPOBOTO CJI0S, BHICOTA IIIAPOBOTO CJIOs, IIIAPOBON CEKTOP
6.6 Boeruncnsate 00bEMBI M TUIOHIAAM TIOBEPXHOCTEH Ten BpalleHHs,
' TeOMETPUYECKUX TEJI C IPUMEHEHUEM (popmMyt
OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BITUCAHHBIN B cepy U
6.7 OMMCAaHHBIN OKONO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK
WIH TEJO BpallleHus
63 BBIUUCIIATE COOTHOMICHHUS MEXIY IUIOMAASIMU TOBEPXHOCTEH M
' 00BbEMaMU MOAOOHBIX TET
6.9 N3ob6paxxaTh u3ydaemble (UIypbl OT PYKM U C HPUMEHEHHEM




MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BBImoHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHUS

TCJI BpallilCHUA

6.11

W3Bnekatb, MHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HH(GOPMAIIUIO
0 IIPOCTPAHCTBEHHBIX FE€OMETPUUECKHUX ¢durypax,

MPEJICTABICHHYIO HA YepPTeKax U PUCYHKAX

6.12

[TpumeHsTH reoMeTpuyYecKue (bakThI TUTSI pelieHus
CTEPEOMETPUYECKUX 3aJad, MPEIoJaralollluX HECKOJIbKO IIaroB

pEeLIeHHs, €CITU YCIOBUS IPUMEHEHU 3a/1aHbl B IBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremomHATh )I@ﬁCTBI/IfI CJIOKCHUA BCKTOPOB, BEIYNTAHHA BCKTOPOB
U YMHOXCHUA BCKTOpA Ha 4YUCJIO, O6’b$ICHSITB, KaKMMH CBOMCTBaMH

OHM 00J1a1ar0T

6.15

[IpuMeHATH MpaBWIIO NapAIIENECIIUIIEAA [IPU CII0KEHUH BEKTOPOB

6.16

OH@pI/IpOBaTI) TTOHATUAMMN: JACKapTOBbI KOOpAMWHATHI B
MMPOCTPAHCTBE, BCKTOP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB,
KOOpAWHATBI BCKTOpPA, YIrojJl MCXKIAY BCKTOpaAMH, CKAJLIPHOC
IMPONU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC W KOMIIJIAHAPHBIC

BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M MPOM3BEICHHE BEKTOpa Ha YHCIIO,
YTOJI MEKAY BEKTOpaMH, CKaJIIPHOE MTPOU3BEACHUE, PACKIIAIbIBATD

BCKTODP IO IBYM HCKOJIJIMHCAPHBIM BCKTOpPaM

6.18

3ajaBaTh IUIOCKOCTH ypaBHEHHWEM B JEKAPTOBOM CHCTEME

KOOpAMHAT

6.19

Pemate mpocrelmine reoMeTpUdYecKHe 3aad4d Ha IPUMEHEHUE

BCKTOPHO-KOOPAUHATHOTO METOAa

6.20

Pemats 3aJa4u Ha JO0Ka3aTCIbCTBO MAaTCMATHYCCKUX OTHOIIICHUHN
U HAXOXKACHUC TCOMCTPHUYCCKUX BCIIMYUH TII0 06pa3uaM nIn
ajiropurMaM, IPHMCHAA HMU3BCCTHBIC MCTOAbI IIpU PCIICHUU

CTaHJAPTHBIX MAaTCMAaTHYCCKUX 3a1a4

6.21

[TpuMmensTH mpocTeifie nporpaMMHbIE CPEACTBA U AIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI IIPU PEIIEHUHN CTEPEOMETPUUYECKUX

3aaad

6.22

[IpuBoauTH mpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B

IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUH




B HCKYCCTBE

6.23

[IpuMeHsTh TOMy4YEHHBbIC 3HAHMS Ha MPAKTHKE: aHaJIHU3UPOBAThH
peanbHbIE CHUTyallMd W TPUMEHATh W3YYCHHBIC TIOHSTHS B
MpoIecce MOMCKA PEIIeHUsT MaTeMaTHUeCKu cHOopMyIHMpOBaHHON
npoOJeMbl, MOJEIUPOBATh peajbHbIE CUTyalldd Ha S3BIKE
TEOMETpPHH, UCCIIEIOBATh MOCTPOCHHBIE MOJIeIH C
MCIIOJIb30BAHUEM T€OMETPUUYECKUX TMOHSATUNA W TEOpeM, armapara
anreOppl, pemaTb OpPaKTHYECKHE 3a7aud, CBS3aHHBIE C

HaXO0KACHUEM I'COMCTPHUICCKUX BCJINYHNH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsiemMbliid1eMeHTCOAEPKAHUS

7

I'eomerpus

7.1

OcHOBHBIC TIOHATHUSI cTepeoMeTpur. Touka, mpsMasi, TUIOCKOCTb, MPOCTpaHCTBO. [loHsTHEe 00

AKCHUOMATUYICCKOM IMMOCTPOCHUUN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX

7.2

B3auMHoe pacnosiokeHue NpsMbIX B MPOCTPAHCTBE: IEpPECEKaloluecs, NapajlieibHble U
CKpemuBaromuecss mnpsMble. [lapamiensHOCTP NPSMBIX W INIOCKOCTEH B IPOCTPAHCTBE:
napajieJbHble MNpsMble B MPOCTPAHCTBE, MapaJUICNbHOCTh TPEX MNPSIMBIX, NapaJIEIbHOCTb
IpPSIMOM M IJIOCKOCTH. YTJIbI C COHANpPABJICHHBIMH CTOPOHAMH, YIOJI MEXIY HPSMBIMU B
npoctpaHcTBe. [lapayienpbHOCTh  IUIOCKOCTEW:  MapajulelbHbIE  IUIOCKOCTH, CBOMCTBA
napajuieJbHbIX TUIocKocTed. [IpocTeiimme mnpocTpaHCTBEHHbIE (GUTYphl HAa IUIOCKOCTH:

TeTpadap, Ky0, mapajuieenumne1, IoOCTPOSHNUE CeUeHU I

7.3

IlepnieHIUKYISIPHOCTD MPSIMOW M IIOCKOCTU: NEPIEHAUKYJIIPHBIE NPSAMbIE B IPOCTPAHCTBE,
IpsIMBIE MApaAJUICNBbHBIE U NEPIEHANKYISPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH
IpsAMOM M IIIOCKOCTH, TEOpeMa O IMpsSMOM MEpPHEHIUKYIAPHOW IUIOCKOCTU. YIUIBI B
MPOCTPAHCTBE: YroJI MEXKIY MNPAMOM W IUIOCKOCTHIO, JIBYTPaHHBIA YTroJ, JUHEWHBIA YTOJ
JBYrpaHHoOro ymia. [leprneHIuKyasp ¥ HaKIOHHBIE: PACCTOSHHUE OT TOYKH A0 IUIOCKOCTH,
paccrossHH€ OT TpPsAMOW 10  IUIOCKOCTH, HpOeKUus  (GuUrypsl Ha  IJIOCKOCTb.
IlepnieHIUKyYISPHOCTh IUIOCKOCTEW: NPU3HAK MEPHEHAUKYJISPHOCTH JBYX IIJIOCKOCTEH.

Teopema o TpEX nepHeHIUKYJIIApax

7.4

ITonsiTHE MHOTOTPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOT'OTPAHHHKA, BBIIIYKJIBIC M HEBBIIYKIIbIC
MHOI'OIDAHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma:n-yrompHas npusMa, TIpaHU W
OCHOBAHMs NPU3MBI, IPsIMasi U HAKJIOHHAs IPU3MbI, OOKOBAasl U MOJIHASL TIOBEPXHOCTH IPU3MBI.
[Tapamienenunen, NpAMOYToOJIbHBIA NapAJIICJIEIUIIEN U €ro cBoMcTBa. Ilupamuaa: n-yrojisHas
NUpaMKa, TPaHU M OCHOBAaHUE MUPAMU[bI, OOKOBask M TOJHAs MOBEPXHOCTh MUPAMMIBI,
IIpaBWIbHAsg M YCEUEHHas NUPaMMIA. OJEMEHTbl NpU3Mbl W nupamunbl. llpaBuibHbIE
MHOTOTPAHHUKH: TOHATHE MPABUJIBHOIO MHOTOIPAHHMKA, IPaBUJIbHAS MIPU3MA U MPABUIIbHAS
nupamMpsa, TMpaBWIbHAs TpeyrojiibHas MNHpamMMIa M NOpPaBWIBHBIA  TeTpa’ap, KyoO.
IIpeacraBinenne O NpPaBWIBHBIX MHOIOTPAaHHUKAX: OKTAa’Ap, IOACKA’Ap M HKOCAdIpPyTHE

CeueHns MMPU3MBbI 1 TUPaAMHUIbI

7.5

CuMMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOMN, IUIOCKOCTH.

:‘)J'IeMeHTI)ICI/IMMeTpI/II/I B IUpaMuaax, napauicjicnuneaax, NpaBUJIbHBIXMHOI'OI'PAaHHHUKAX

7.6

Brruucnenue 31eMEHTOB MHOTOTPAHHHMKOB: pEOpa, nuaroHanu, yriael. [lmomans OGokoBOM




MOBEPXHOCTU M TMOJHOW MOBEPXHOCTH MPSIMON MPU3MBI, IUIONIAJb OCHOBAHWH, TEOpemMa O
OOKOBOH MOBEPXHOCTU MpsIMOM Hpu3Mebl. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MpaBUJILHON THpaMUIbl, TeOpeMa O IUIoHmaAu yced€éHHOW mupaMujibl. [loHsTHE0000BEME.

OOBpEMnupaMuIbl, TPU3MBI

7.7

[TonoGHble Tema B mpocTpaHcTBe. COOTHOWICHHS MEXAY IUIOMAASMU ITOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KUIACC

Kon

IIpoBepsieMbliidIeMEHTCOAePKAHUA

6

['eomeTpus

6.1

[unuaapuueckas TMOBEPXHOCTh, OOpa3yoliue HMWIMHIPHUYECKOH MOBEPXHOCTH, OCh
[WIHHIPAYECKON MoBepXHOCTU. L{MauHAp: OCHOBaHMS M OOKOBAasi IOBEPXHOCTh, 00pa3yrorias

H OCh, IIOMAaAb OOKOBOI1 U IMOJIHOM IMOBCPXHOCTH

6.2

Konnueckass moBepXHOCTb, OOpa3ylolIMe KOHHYECKOH IIOBEPXHOCTH, OCh U BEpIIHHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, oOpasyromas M OCh, IJIOMIAb
OOKOBOIl M MOJHOW MOBEPXHOCTHU. Y CEUEHHBIMKOHYC: 00pa3yloliue U BbICOTA, OCHOBaHUS U

OOKOBASIIIOBEPXHOCTD

6.3

Cdepa m map: neHTp, paaudyc, IUaMeTp, IUIOMAAb MoBepxHOCTH chepsl. Blammuoe

pacrionioskeHre cepbl U INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, miomanb cepsl

6.4

N3o0pakeHue Ten BpalieHus: Ha TWIOCKOCTU. Pa3BEépTKanMiInHapa 1 KOHyca

6.5

Kom0OunHanuu Ten BpallleHHs ¥ MHOTOIPaHHUKOB. MHOIOIpaHHUK, OMMCAHHBIN OKOJIO cephl,

C(bepa, BIIMCaHHAs B MHOI'OI'PAHHUK, UJIW TCJIO BpalllCHUA

6.6

[Tonsitue 00 o00bEMe. OcHOBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema o006 00bEME
MPSIMOYTOJIBHOTO TMapaleNienuneaa u cieAcTBus u3 He€. O0béM mumuHApa, KoHyca. O0béM

11apa 1 miomaab chepbl

6.7

[TomoGHble Tema B mpocTpaHcTBe. COOTHOWICHHS MEXAY IUIOMAASMU ITOBEPXHOCTEH,

00BbEMaMu HOI[O6HLIX TCII

6.8

CeueHus mumHApa (MapauiebHO U MEPIEHIUKYIISIPHO OCH), CEYEHUs KOHYyca (IIapaulebHOe

OCHOBAHHIO U MPOXOAAIICE UCPE3 BepI_I_II/IHy), CCUCHUA 1Iapa

6.9

BexTop Ha mockocTd U B npocTpaHcTBe. CI0KEHUE M BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PasnoikeHue BekTOopa IO TpEM HEKOMILIAaHApHBIM BekTopaM. IIpaBuio
napajuienenunena. PemieHne 3agad, CBSA3aHHBIX C IIPUMEHEHUEM MpaBUJ JIEHCTBUH C

BEKTOPaMH

6.10

[IpsmoyronbHast cucreMa KoopAuHAT B mpoctpaHcTBe. Koopnuuatel Bektopa. [Ipocreiimiue
3aJaud B KOOpAMHATax. YTol MeXIy BekTopamu. CKallsipHOE MPOU3BEACHHE BEKTOPOB.

Breraucnenne YTJI0B MCKOY MMpsAMbIMHA u IINIOCKOCTSIMU. KOOpZ[I/IHaTHO-




BEKTOPHBIHMETOAIPUPEIICHUUT€OMETPHUUECKUX3a1au




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUS

KoanposepsiemororpedtoBanus

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NMPOIrPaMMbl CpPeIHEr 0
001ero o6pa3oBaHus

Brnanenune MeToamMu J0Ka3aTenbCTB, AITOPUTMAMHE PEILICHHS 3a]1a4;
yMeHue (HopMyIUpOBaTh U ONEPUPOBATH MOHATHAMU: ONPEACICHHUE,
aKcroma, Teopema, CJICJICTBHE, CBOWCTBO, NPU3HAK,
JIOKa3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKU; NMPUMEHATH HX;
yMeHrue  (GopMynIHpoBaTh  OOpaTHO€ ¥ IPOTHUBOIIOJIOKHOE
YTBEPXKIECHUE,  INPUBOAUTHL  MPUMEPBl U KOHTPIPUMEDSIL,
UCTIOJIB30BaTh METOJI MaTeMaTHYeCKOW WHIYKIMH, MPOBOIUTH
JOKA3aTCIIbHBIC PACCYKACHUA IIpU PCIICHUU 3a4da4, OLCHHUBATH
JIOTHYECKYI0 TPAaBUIBHOCTh PACCYKACHUH; YMEHHE ONEpUPOBATH
IIOHATUAMMU. MHOXECTBO, IHOAMHOXKECTBO, ornecpanuun Hazg
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar s ONMUCAHUs peajbHBIX IIPOLIECCOB W SIBICHUU U IIPU
pelieHnH 3a/a4, B TOM YHCIIE W3 JPYTHX Y4YeOHBIX MHpPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATUAMU: rpad, cBsI3HBIA rpad, aepeso,
UK, Tpad Ha TUTOCKOCTH, YMEHHUE 3aJaBaTh M ONUCHIBATH Ipadbl
Pa3NUYHBIMM CIOCO0AMM; HCIIONB30BaTh Tpadbl IMpH PEHICHUU

3a1a4

YMeHHe onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YHCIO, LEJI0e
YHCJI0, CTENEHb C IEJbIM II0Ka3aTeleM, KOpPEHb HaTypalbHON
CTENEHHU, CTENEHb C palMOHAIBHBIM II0KA3aTEIEM, CTENEHb C
JNEMCTBUTENBHBIM TTOKA3aTelleM, JIOTapu(M 4Yucia, CHHYC, KOCHHYC
U TaHIEHC MPOU3BOJBHOIO 4YHCIA, OCTAaTOK IO MOJIYJIIO,
palMoOHaJIbHOE YMCJIO, UPPALUOHAIBHOE 4YMCIO, MHOKECTBA
HaTypaJIbHBIX, LEJbIX, PAalUOHAIbHBIX, JACHCTBUTEIBHBIX YHUCEN;
YMEHHE HCIOIh30BATh MPU3HAKK JIETMMOCTH, HAMMEHBIITUN OOIIHiA
JeNUTeNb U HauMeHbllee odiee KpaTHoe, airoput™ EBxinpa npu
pelieHuu 3a7ayd; 3HAKOMCTBO C pPa3IU4YHbIMH [O3UIIMOHHBIMU
CUCTEMaMU CUMCIICHUS; YMEHHUE BBINOJHATH BbIUKUCICHHE 3HAYCHUI

U T1peoOpa3oBaHusl BBIPAKEHUH CO CTENEHSAMHM M Jiorapudmamu,




npeoOpa3oBaHusi  JIPOOHO-PAllMOHATBHBIX BBIPAKEHUN;, yMEHHUE
ONEepPHPOBATh TOHATHSAMHU: TOCIEIOBATEIBHOCTh, apUPMeTHUYECKAs
nporpeccus, reoMeTpudecKas porpeccus, 0ECKOHEUHO
yObIBaroIasi reoMeTpUuecKass IpOrpeccus; YyMEHHE 3a]laBaTh
NOCJIEI0BATEIbHOCTH, B TOM YHCIIE C IIOMOIIBI PEKYPPEHTHBIX
dbopmys; yMEHHE ONEepUpOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONMpsKEHHBIE  KOMIUIEKCHBIE —YHCJIa, MOAYJIb M  apryMEHT
KOMIUJIEKCHOTO 4Hcia, ¢opMa 3alucd KOMIUIEKCHBIX —YHCel
(reomeTpuyeckasi, TPUTOHOMETpPHUECKasi U anredpandeckas); yMeTh
NPOU3BOJUTH apupMETHYECKHe JIeHCTBHS C KOMIUIEKCHBIMH
qycliaMi; TPUBOJUTH MPUMEPHl HUCHOJIb30BAaHUS KOMILJIEKCHBIX
qucell; ONEpUpOBaThb MOHATHUAMU: Marpuna 2x2 u  3x3,

ONpeaACINTCIIb MaTpHUILIbI, FeOMeTpI/ILIeCKI/Iﬁ CMBEICJI OITPEACIIUTEIA

YMeHnne ONEpPHUPOBATH MTOHATUSAMM: panoHasbHbIE,
UppalnoHaibHble, IOKa3aTeNIbHbIE, CTEIIEHHBIE, JOrapu(pMHUECKUE,
TPUTOHOMETPUYECKNE YpPaBHEHUS W HEPABEHCTBA, MX CHCTEMBI;
YMEHUE OIEPUPOBATH IIOHATUAMM: TOXKIAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHUI U
HEPABEHCTB, PaBHOCUJIIBHOCTh ypPAaBHEHUM, HEPAaBEHCTB M CHUCTEM;
YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C ITOMOILIBIO
pa3IMYHBIX IPUEMOB; PELIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IapaMeTpoM; IPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIsL pElIeHHs MaTeMaTHMYeCKHUX 3aJad M 3aJad M3 pas3iIudHbIX

o0racTeil HayKu U peabHOM JKU3HU

YMeHue onepupoBaTh MOHITUSIMM: (YHKIHS, YETHOCTb (PYHKIIHH,
NEPUOANYHOCTD ¢byHKIHY, OTrPaHUUYEHHOCTH byHKIMY,
MOHOTOHHOCTh (DYHKLHH, SKCTpeMyM (QYHKIMH, HauOoJspllee u
HalMEHbIIIee 3HAa4eHUs (PYHKIMM HAa TPOMEXKYTKE, HeNpepbIBHAS
GbyHKIUSA, acUMITOTHl rpaduka GyHKIUU, TepBas MU BTOpas
npou3BoJHas (DYHKIMHM, T€OMETpUYECKHH U (PU3MUYECKHI CMBICH
IIPOM3BOJHON, MEepBOOOpa3Hasi, ONpeAeNEHHbIM HUHTErpall; YMEHUe
HaXOJUTh AaCUMNTOTHI Trpaduka (YHKUHUU; YMEHHE BBIYHCIATDH
IIPOM3BOJHBIE CYMMBI, IMPOU3BEACHUS, YAaCTHOIO U KOMIIO3ULIUU
(GyHKUIMH, HAXOAUTh YpaBHEHHE KacaTeIbHOM K rpaduKy (QyHKIMU;
yMEHHE HaXOJUTh NPOU3BOAHbBIE 3JIEMEHTAPHBIX (QYHKUUN; yMEHUE

HCIIOJIb30BaTh MMPOU3BOAHYIO I HUCCIICAOBAHUA (byHKHHﬁ,




HAaXOAUTh HauOONbIIME W HAUMEHbLIME 3HAYeHUS (YyHKUUMH;
CTPOUTH TIpaUKH MHOTOWIEHOB C HCIIOJIb30BAaHUEM armrapara
MaT€MaTHUYeCKOr0  aHaJIW3a; MPUMEHATh I[POU3BOJHYK UL
HaXOXIECHUs HAWJIY4IIEero PELICHHS B NPHUKIIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-D)KOHOMUYECKUX M (PU3MYECKUX 3a/ayax; HaxOoJUTh
wiomaan U oO0bEMBI (UTY € TOMOIIBI0 HHTErpaja; MPUBOJIUTH
IIpUMEPBl  MATEMATHYECKOrO  MOJEIMPOBAHUSA €  ITOMOILIBIO

Qg depeHInaIbHbIX ypaBHeHUN

YMeHue omnepupoBaTh MOHATHAMU: TpaduK (yHKIMH, OOpaTHAs
byHKkIMs,  KoMro3unus — (QyHKIuH, — JguHeWHas — QyHKIMS,
KBagpaTU4Has (YHKIMSA, palUoOHaIbHAs (QYHKUUS, CTEleHHAs
byHKIHS, TPUTOHOMETPUIECKHE byHKINH, oOpaTHBbIC
TPUTOHOMETPHUYECKHUE byHKIMY, noKasaresbHas u
norapudmuueckas GyHKIMH; YMEHUE CTPOUTH IPaUKU N3YUEHHBIX
(GyHKUMH, BBIMONHATH MpeoOpa3oBaHuss TrpaduKoB  (QyHKIHIHA,
MCTIONB30BaTh IpauKH 1T H3YUECHHUS TPOIIECCOB U 3aBHCUMOCTEH,
OpU pelIeHUH 3aJad U3 JIPYrux y4eOHBIX MpEeAMETOB M 3a/1ad U3
peanbHON JKW3HUW; BBIpaXKaTh (HOPMyJIaMH 3aBHCHMOCTH MEXITY
BEJIMYMHAMU; HCIOJb30BAaTh CBOMCTBA W Trpaduku (QyHKIMHA I
pelieHusl ypaBHEHHI, HEPaBEHCTB M 3agad C IapaMeTpamu;
n300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pEICHHM

YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3a/1a4i Pa3HbIX THIOB (B TOM YHCIIC Ha
MPOLEHTH, JOJM ¥ YacTH, HAa JBIKEHHE, paboOTy, CTOMMOCTH
TOBapOB M YCIYyr, HAJOTH, 3aJadyd u3 o0O0JacTH YIpaBJICHUS
JUYHBIMH U CEeMEHHBIMU (PUHAHCAMU); COCTABIATH BBIPAKECHUS,
ypaBHEHHWs, HEPABEHCTBA W HMX CHUCTEMBI IO YCIOBUIO 3a/Jaud,
UCCJIE0BATh MOJIyYEHHOE perieHue u OLICHUBATh
MIPaBI0N0I00HOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBATH pealbHbIE
CUTyalldd Ha $3bIKE MATEMaTHKH; COCTAaBJSTh BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI IO YCIOBUIO 3aJaud,
UCCIEA0BaTh MOCTPOCHHBIE MOJENIM C HMCIOJIb30BAaHUMEM arrmapara

ayreOppl, UHTEPIIPETUPOBATH MOITYUYEHHBIN pe3yabTaT

YMeHue omepupoBaTh TMOHATHAMH: CpeaHee apupMETHIECKOe,

MEaHaHa, HauOoJbllIce M HaUMEHBIIIEE 3HA4YCHUA, pasMax,




JCTIEPCHS, CTaHJAapTHOE OTKIIOHEHWE YKCIOBOTO HabOpa; yMEHHUE
U3BJICKaTh, MHTEPIPETUPOBATh MH(OPMAIMIO, MPEJCTABICHHYIO B
Ta0nuIax, Ha auarpamMmax, rpadukax, OTpa)kalollyl0 CBOMCTBa
peanbHBIX MPOIECCOB M SBJICHUMN; MPEACTaBIATh MHPOPMALUIO C
MOMOIII0 TaOJMI] W JWarpaMM; HUCCIIEAOBaTh CTATUCTHUYECKUE
JaHHBIC, B TOM 4YHUCJIC C NPUMCHCHHCM Fpa(l)I/I‘-ICCKI/IX METOAOB U
ANIEKTPOHHBIX CPEACTB; TpadUUecKH HCCIEA0BaTh COBMECTHBIC
HAOMIO/IEHUsI C TIOMOINBIO JUarpaMM pAacCeMBaHHUS WM JTUHEHHON

perpeccuu

YMeHue onepupoBaTh MOHITUSAMU: CIyYaWHBIA OMNBIT U CIy4ailHOE
COOBITHE, BEPOSATHOCTH CIYyYailHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSATHOCTb €  HCIOJB30BaHUEM  IpaUUeCKUX  METOJIOB;
OPUMEHATh (OPMYJIBI CIOXKEHHS W YMHOXKEHHsS BEpOSTHOCTEH,
dbopMylly  TIONHOHM  BEpPOSITHOCTH, dbopmyny  bepnyim,
KOMOUHATOpHbIE (akThl U (OPMYJIbI; OIEHHWBATh BEPOSTHOCTH
peaJIbHbIX COOBITUH; YMEHHE ONEepPUpPOBATh MOHATHSIMU: CIy4aiHas
BEIMYMHA, PpACIpElelICHUE  BEpPOSTHOCTEM, MaTeMaTHYeCKOe
O0XKMJIaHHWE, IUCIEePCUs W CTAHJAPTHOE OTKIOHEHHWE CIIy4alHOU
BEJIMYMHBI, PYHKLIUHU pacupeeseHus U MIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO M  HOPMAJbHOIO  pacHpeleseHud; yMeHue
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPENCIICHUN sl PEeIEeHUs
3aJ1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIMX YHUCEN, METOMIbI
BBIOOPOYHBIX ~ HCCIICIOBAHHM; yMEHHE MPHUBOAUTH MPUMEPHI
NPOSBJICHUS  3aKOHa  OOJBIIMX 4YUCEN B  MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX; YMEHHE ONEpUPOBaTh MOHATHIMM:
coueTaHue, NepecTaHOBKA, YUCIO COYETAHUM, YUCIIO NIEPECTAHOBOK;
O6unoMm HploTOHA; yMeHHe MPUMEHSATh KOMOMHATOpHbIE (DAKTHI U
paccyXaeHus i peuleHHs] 3aJad; OLIEHUBAThb BEPOATHOCTU
peanbHbIX COOBITHH; COCTaBIATH BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yIbTaT

YMeHHe OonepupoBaTh NOHATHAMHU: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJVIA, IUIOCKUH YrOI,
JIBYI'PAaHHBIN YroJI, TPEXTPAHHBIA yTOJI, CKPEIMBAOIINECS NPSIMBIE,
[apaJUIEJIbHOCTh U IEPIEHIUKYISAPHOCTD INPSAMBIX U IUIOCKOCTEH,
YIrOJl MEXKIY HPSIMBIMH, YTOJ MEXAY NPSIMOU U IIFIOCKOCTBIO, YIOJl

MCKAY TIINIOCKOCTAMHU, PACCTOAHHUEC OT TOYKH [JO IINIOCKOCTH,




pacCTOsTHUE MEXAY HPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTIMU;
YMEHHE HCIOJb30BATh MPH PEIICHUU 3aJau HU3y4YeHHbIE (PAKTbl U
TEOpEMbl IUIAHUMETPUHU; YMEHHE OLICHHBATh pa3Mepbl OOBEKTOB
OKpYXalolIero MHpa; CTPOUTh MAaTEMaTHUYECKUE MOJAEIU C
[IOMOIBI0 T€OMETPUYECKUX IOHATUH MW  BEIUYMH, peuaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4n

10

YMeHue OomnepupoBaTh MOHATUSAMH: IUIOIAAbL (QUIYpBl, O0BEM
(Gurypel, MHOTOIpaHHHMK, NPaBWIbHBIH MHOIOTPaHHUK, CEYCHHE
MHOTOTpaHHHKa, Ky0, mapajjieNnenurne, pusMa, nupamuia, gpurypa
U NIOBEPXHOCTh BPALLCHMS, LIMIMHJP, KOHYC, 1Iap, cdepa, IUIomaib
cdeppl, IUIOMAJL TOBEPXHOCTH MHPAMHJIBL, MPU3MBI, KOHYCa,
IMHApa, O00BEM Ky0a, NPsAMOYTOJIBHOIO Hapajulesienunesa,
NUPAaMUJIbl, TPU3MbI, LWIMHApPA, KOHyca, Ilapa, pa3BEpTKa
MOBEPXHOCTH, CEUYEHHs KOHyca W IWIMHJIpPA, MapajielibHble OCU
WIM OCHOBAHHIO, CEYEHHE IIapa, IIOCKOCTh, Kacaromascs chepsl,
HWIMHIpA, KOHyCa; YMEHHE CTPOUTh CEYEHHE MHOTIOIPaHHUKA,
n300pakaTh MHOTOTPAHHUKHU, (PUTYpHl U TMOBEPXHOCTH BpallECHUs,
UX CEYEHMs, B TOM YHCIE C IOMOULIbIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE  TPUMEHATh  CBOWCTBA  IeOMETpUYECKHX  Guryp,
CaMOCTOSITENIbHO (POPMYJIUPOBAThH ONpPEAETIEHUS U3yYaeMbIX QUTYD,
BBIIBUTaTh T'MIIOTE3bl O CBOMCTBAaX M NPU3HAKAX I€OMETPHUYECKHX
¢buryp, o00CHOBBIBATH WM ONpPOBEPraTh UX; YMEHHUE MPOBOJUTH
kjIaccuukanuio GUryp Ho pasIUYHbIM IPU3HAKAM, BBITOJIHATH

H€O6XO)II/IMI)IC AOIOJHHUTECIBHBIC ITIOCTPOCHUSA

11

YMeHrne omnepupoBaTh MOHATHUSMH: IBI)KEHHE B TIPOCTPAHCTBE,
napajyieNIbHbld  TePeHoC, CHUMMETpHUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHUe MOAOOUS, M0JA00HbBIE
¢burypsl; ymMeHue pacro3HaBaTh paBHble M MOJOOHBIE (UTYpBHI, B
TOM YHUCJIE B MPHUPOJAE, UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BAThH
reOMETPUUYECKUE OTHOLICHHsS TpU pPELICHUH 3a/1ady; HaXOJIUTh
reoMEeTpUYECKUEe BEIMYUHBI (IJIMHA, YToJl, IJIOLadb, 00bEM) Mpu
peleHny 3a7ad U3 JPYyruxX y4yeOHBIX NMPEIMETOB U U3 peajbHOM
KM3HHU, YMEHHUE BBIUUCIIATH T'€OMETPUYECKHE BEIUYMHBI (IUIMHA,
yroj, Imiouiaas, 00bEM, IUIOWIa[b MOBEPXHOCTH), HCHOIb3YA
U3y4YeHHblE (QOpPMYJbl U METOAbl, B TOM 4YHCIE: IJIOUa/lb

MOBCPXHOCTU MUpaMHUIbI, IMPU3MBbI, KOHYCA, HWIHWHApA, IUJIOMAAb




cheppl; 00BEM  Kyba, MPSAMOYTOJBHOTO  TapajuIeIeIHIIeIa,
NUpaMUbl, IPU3MBI, LWIMHIpA, KOHYCA, LlIapa; YMEHUE HAXOAUTh

OTHOIIICHHE 00BEMOB TIO/IOOHBIX (HUTYP

12

YMeHue onepupoBaTh MOHATHSAMH: TPSMOYTOJbHAas cHCTEMa
KOOpJMHAT, BEKTOp, KOOpAMHATBHl TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOHU3BEJCHHE BEKTOpa Ha YHMCIO, Pa3NIOKEHUE
BEKTOpa 1O 0a3ucy, CKaJspHOE MPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YroJl MEXIY BEKTOpaMHU; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPJIMHATHBINA METOJ JJIsl PEIIEHUSI TEOMETPUUECKHUX

3aJ1a4 U 3a]a4 JPYruX y4eOHbIX MMPEIMETOB

13

YMeHue BbIOMpaTh MOAXOASIIMNA METOHA Ul pElIeHUs 3aJauu;
MNOHUMAHHUC 3HAYUMOCTU MATCMATHUKU B HU3YUCHHUH IMPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M SBJIEHUH; YMEHHE paclo3HaBaTh
MMPOSABJICHUC 3aKOHOB MATCMATHKHU B UCKYCCTBC, YMCHUC IIPUBOAUTH
MpUMEPbl MAaTEMAaTHYECKUX OTKPBITUM POCCUHUCKOM W MHUPOBOM

MaTeMaTHYECKOU HayKH




HEPEYEHDb 2JIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

Kon

IIpoBepsieMbliidIeMEHTCOAePKAHUA

1

Yucia ¥ BEIUMCIIEHUS

1.1

HaTypaJ'IBHI)Ie H [EJIbIC YHuCia. HpI/ISHaKI/I JACIIMMOCTHU LECJIbIX YHUCECII

Pammonaneubie yncima. OOBIKHOBEHHBIE W JIECATUYHBIEC IPOOH, MPOIEHTHI, OCCKOHEUHBIE

h2 MEPHOANYECKHE TPOOH
13 Apudmernueckuil KOpeHb HATYpaJIbHON cTeneHH. J|eHCTBHs ¢ apupMETUIECKIMU KOPHSIMHU
' HaTypajJbHOW CTENEHU
1.4 | Crenens c uenbiM nokazareseMm. CTeNneHb ¢ pallMoOHaIbHbIM MoKa3zaTesneM. CBONCTBACTENICHH
s CHHyC, KOCHHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
. YKCJIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecsTuunbie M HATYpalbHBIE JIOTapU(MBI
JeiictBuTenpHple yucia. ApuMETHUECKHE ONepanud ¢ JEeHCTBUTEIBHBIMH YHCIAMHU.
1.7 | IIpubnnxEHHBIEBBIUNCICHHUSI, MpaBUIAOKPYTIIEHUS, NPUKHJIKA u
OLICHKAPE3yJIbTaTABBIYUCICHUI
1.8 | [IpeoOpa3oBaHMEeBBIpAKECHUN
1.9 | KommnekcHbleuncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 | Lensie u npoOHO-paiiOHAIbHBIE YPABHEHUS
2.2 | UppauuoHanbHbleypaBHEHUS
2.3 | TpuroHomMeTpHUYECKUEYypaBHEHUS
2.4 | Iloka3zaTenbHble U JorapuMUIECKueypaBHEHUS
2.5 | Hensie u 1poOHO-paliiOHaIbLHBIE HEPABEHCTBA
2.6 | UppanumoHanbHbICHEPABEHCTBA
2.7 | IlokazaTenbHbIC U JOorapuhMUUECKHUCHEPABEHCTBA
2.8 | TpuroHoMeTprueCKUEHEPABEHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB
2.10 | YpaBHeHMS, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Matpuna cucTeMbl JIMHEHHBIX YpaBHEHUU. OnIpeAeIUuTEh MAaTPULIbI
3 OyHKIUY U TpaduKu




Oynkius, crnocoObl 3amanus QyHknuu. ['padux dyakmuu. Bzaumuo obGpatHble QyHKIHH.

> Yérusle u HeuéTHble pyHkuuu. [lepuoanyeckuedyHkmm
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHWM ¢yHkumu. Hymn ¢ynkumu. IIpomexyTku
3.2 | 3HakomnocTosiHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (YHKIHH. MaKCHUMyMbl ¥ MHUHUMYMBI
¢ynkuuu. Hanbonbiee 1 HauMeHbllee 3HaueHHe (PyHKIIMHU Ha TPOMEXKYTKE
33 Crenennas (yHKIMS C HaTypaJbHBIM M LENbIM Toka3areneM. EE cBoiicTBa W rpaduk.
' CaoiicTBa 1 rpaduK KOPHsI 71-0 CTETICHU
3.4 | Tpuronomerpuueckue PyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 | Iloka3zatenbHas u morapudmudeckas GyHKIIMH, KX CBOWCTBA U IPapUKH
16 Touku pazpeiBa. AcumnToThl TpadukoB (yHkiuii. CBolicTBa (yHKIIMNA, HEMPEPHIBHBIX Ha
. OTpe3Ke
3.7 | IlocnenoBaTenbHOCTH, CITOCOOBI3aIaHUSATIOCIIEIOBATEIBHOCTEH
3.8 | Apudpmernueckas U reoMerpuueckas nporpeccuu. @opmyiia CI0XKHBIX NPOLIEHTOB
4 HavanamaTemaTtuueckoroaHainsa
4.1 | [IpousBonnas pynkuuu. [Ipon3BoaHbIC AIeMEHTAPHBIX (QYHKIIUN
42 [IpumeHeHre MPOM3BOJHON K MCCIIEJOBAaHMIO (PYHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI.
. HaxoxneHneHan0opIIero 1 HauMeHbIero3HaueHUs(pYHKIIMMHAOTPE3Ke
4.3 | IlepBooOpa3nas. Murerpain
5 MHokecTBa U JIOTHKA
5.1 | MHoxecTBO, onepannu HajJ MHOXKecTBaMH. J{narpamMmsl Jiinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 | OnucarenbHasICTaTUCTUKA
6.2 | BepostHOoCTh
6.3 | Kombunaropuka
7 I'eomerpus
7.1 | ®UryphIHaIIOCKOCTH
7.2 | IIpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOrOrpaHHUKHU
7.4 | Tena v nOBEpXHOCTUBpPAILIEHUS
7.5 | KoopanHATHI M BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YHEHUKA
1. MaremaTtuka: anreOpa ¥ Hadajga MaTEMaTHYECKOIO aHalIM3a, I'€OMETPH.
I'eomerpus. 10-11 knacc; yueonuk /Aranacss JI.C., byryzos B.®., Kagomiien

C.Bb. u apyrue — M.: Aknmonepsoe o61iectBo «M3marenbcTBo «IIpocBemieHue,
2023

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. [Inarpopma OGaHKa TPEHUPOBOYHBIX 3aJaHUM I TMOATOTOBKH K
TECTUPOBAHUIO (GyHKIMOHATIBHOM IPaMOTHOCTH 00y4Jaronmxcs
https://fg.resh.edu.ru

2. Ilopran «Poccuiickas 3nekTpoHHas mkona» https://resh.edu.ru

3. HaBurarop Hay4YHO-METOANYECKUX pa3paboToK
https://apkpro.guppros.ru/navigator/

4. bubnuoTeka uppoBOro 06pa3zoBaTebHOr0 KOHTeHTa https://urok.apkpro.ru

5. lopran ®I'BHY «®PenepanbHblii MHCTUTYT IEAATOTHYECKUX HU3MEPEHUID)
https://fipi.ru

6. l'ocynapctBennass uHdopmanuonnas cucremMa «CoBpemeHHas IudpoBas
oOpasoBaTenbHas cpena» https://online.edu.ru
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