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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOIIIIMU OCHOBY IS CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITO3HABATEIILHOTO pPa3BUTHUS
JUYHOCTH 00YYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpOBaHUS (YHKIMOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuThe y oOydaronmxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 WM WACaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIMIUINH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKEHHUSI OKPYXKAIOIIero MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO



npeoOpazoBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYECOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATETBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 6a3oBOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUM,
cnenu(pUYHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJKEHHsI 00pa30BaHUs
10 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIb30BaHUEM F€OMETPHUHU.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IIpeJHA3HAUYeHA IS
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHUs, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUr M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOKHOCTb HM3YYUTh I€OMETPHUIO OoJjee
ri1yO0OKO, €clii B JajibHEHIIeM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHMSIX B MPOPECCUOHANBHON JAEATENBHOCTH.

JlocTikeHHe LEenu OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadamMM  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KAaK O BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOIINX ONKMCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIErO0 MUPA;

e (opMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJICISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyKJeHusT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPaKTUYECKUM COAEPIKAHUEM;



e pa3BuTHE MHTEJIEKTYaJIbHbIX 51 TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATD OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELICHHs IPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUs, U ONPeNEIEHHBIM 00pa30M OopraHu3oBaHHas padoTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yudeHue reomerpun oTBoauTCs 2 yaca B Heaenmo B 10 knacce u 1 yac B
Henaemo B 11 kmacce, Bcero 3a nBa roja oOydeHust - 102 ydeOHBIX wHaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MOpsMOou
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKuusi  (GUrypsl  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalleHHss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM ¢ Bekropamu. lIpsMoyrompHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOL npu peleHnn r€OMETPUYECKHUX 3a7ad.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHHM BCEH JXKU3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYCCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COIMAIBHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS [MBHJIW3ALMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOJUMBIX JIJISi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSMHU: TOUKA, IPsIMAsi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE IPU3MBbI, TAPAJIEIICTIUIIEIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEkax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PELICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHNYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi HOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpu4ecKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arrmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXJICHHEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
bubnunorexa LIOK
1 Brezettite B cepeomeTpitio 10 https://m.edsoo.ru/1c209e37
IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 Hz AJIJICTBHOCTD IT $IMI>IXpI/I v 12 1 bubsmorexa [IOK
P . P https://m.edsoo.ru/1c209e37
IJIOCKOCTEMN
3 [lepneHuKyIsIpHOCTH NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 Vsl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1 https:/m.eds00.ru/1c209e37
bu6nmorexa LIOK
M 11 1
> HOTOTpantic https://m.edsoo.ru/1c209e37
. bubmuoreka [IOK
1
6 OOBEMEI MHOTOTPAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, pacCTOSIHUA U 4 1 bubmmnoreka HOK
YTJIBI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
bubmuorexa [JOK
L Tena ppamers 12 https://m.eds00.ru/1c209e37
" bubnuorexa [JOK
2 OOEMb! Ten > . https://m.edso00.ru/1c209e37
BekTopsl 1 KOOpAMHATEI B bubnnorexa [HOK
3 10 1
MPOCTPaHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoyuuyecTBo yacos Nara D1eKTpoHHbIe HHPPOBLIE
0 T
Tema ypoka KonrTpoasubie  IIpakTnueckue o0pa3oBaTte/ibHbIE
n/n Bcero U3YYeHUS
padoThbI padoThbI pecypcnl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuna
1 1/1506 E)KGHI/IH Ha pHc Kax: 1 bubmmorexa [IOK
P PHEYH L https://m.edsoo.ru/aecc77cd
M300paxeHus MI0CKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka
[TonsaTus: nepecekaromuecs
2 TJIOCKOCTH, TepeceKaroIrecs 1 bubmorexa LIOK
» TTeP https://m.eds00.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTHs: nepecekaromuecs
3 TUTOCKOCTH, ITePECEKAIOIIHECS 1 bubmorexa LOK
- 11ep https://m.edsoo.ru/db685e73
npsiMasi | MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmuoteka [IOK
PUCYHKaX, Ha TPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
geprexax
HavansHbie cBeieHus 0 Kyoe u

5 MUPAMUIE, X Pa3BEPTKU U MOJEITHU 1 bubmmorexa [IOK

DAMILIS, % DASBEp ACH. https://m.eds00.ru/b30dff38
CeueHHUsT MHOTOTPAaHHHUKOB
5 HavanbsHbie cBeieHus 0 Kyoe u 1 bubnuotexa [JOK

NUPaMHUJIE, UX PA3BEPTKU U MOJIEIIH.

https://m.edsoo.ru/3d8ffd32



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

10

11

12

13

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCHUOMBI CTCPCOMCTPUHN U CIICACTBUA
N3 HUX

[TonsiTre 06 akcCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIICICTBUS
U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHM:
AKCHOMBI CTCPCOMETPUHU U CICACTBUA
U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U CIICACTBUS
U3 HUX

Bzaumnoe PpacCIIOJIOKECHUC TPSAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
MnapajiCJIbHbIC U CKPCHIMBAOIIINECH
MIpsSAMBIC

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
napajuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSMBIX

[TapanenapHOCTh NPSIMBIX U

IIJIOCKOCTEH B IIPOCTPAHCTBE:!
[TapamienbHOCTE IPAMOM U

bu6nmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bub6nmoreka [IOK
https://m.edso0.ru/239c8ch4

bubnuoreka [IOK
https://m.edso0.ru/65c6b106

bu6nmorexa LIOK
https://m.edsoo.ru/258fc245

bubmmoreka IIOK
https://m.edsoo.ru/1a2520f6

but6mmoreka [IOK
https://m.edso0.ru/93ad36b3

but6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
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IIJIOCKOCTH

14 VYTri1bl ¢ cOHanpaBiIEHHBIMU bubnmnoreka HOK
CTOpPOHAaMH https://m.eds00.ru/9f4071b9
15 VYron mexay npsMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnoreka [JOK
napasuiesibHbIE TIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyieIbHbIX bubmmorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
IIpocreiirie npoCTpaHCTBEHHbBIE
19 (’pir bl Ha nnoixozr;n' TETpad brbmmorexa LIOK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
KyO, mapasuiesnenumnesn
. bubmuoreka [IOK
20 Hoctpoetine cederiit https://m.edsoo.ru/1d434d0f
bu6mmoteka IIOK
21 IT 7
OCTPOCHHE CeHerHH https://m.edsoo.ru/ec26fe5d
KontponbHas padoTa o Teme
99 "IIpsiMble U TJIOCKOCTH B bubmmnoreka HOK
npocTtpancTse. [lapayensHOCTH https://m.edso0.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMON 1
23 HJ'I(I))CKO(fFI/I'}II'Ie pHeH WK IJ)'IH HBIC Bubmmorexa [IOK
- TEPHICHHMKYIHP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienpHble U bubmuoreka [IOK
MEPHEHINKYIISPHBIE K TUNIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienpHble U bubmuoteka [IOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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NEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHIuKyJIIpHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyIspHOCTH bubmmoreka [JOK
IPsIMOM M IJIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit Bbu6muotexa [JOK
MEPIECHINKYIISIPHOMN TIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmMoi bubnnoreka [JOK
MEPIECHINKYIISIPHOMN TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubmmorexa [JOK
NEePHEHANKYJISIPHON III0CKOCTH https://m.edso0.ru/7d18834b
[TepnienquKymsip U HAKJIOHHBIE!

31 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubmmorexa [JOK
paccTostHue OT IPSAMOU 10 https://m.edso0.ru/33c477d3
MJIOCKOCTH
[TeprienquKymsIp U HAKJIOHHBIE!

32 paccTosiHuE OT TOYKH J0 MIIOCKOCTH, bubmuorexa [IOK
paccTostHue OT IPSAMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[TeprienauKymsip U HAKJIOHHBIE!

33 paccTosiHue OT TOYKHU JI0 IIIOCKOCTH, bubnnorexa [JOK
paccTostHue OT IPSIMOM 10 https://m.edsoo.ru/a5b7b8e3
MJIOCKOCTH
[lepnieHIUKYNSIp U HAKITOHHBIE:

34 paccTosiHue OT TOYKHU JI0 ITTIOCKOCTH, bubnmnoreka [JOK
paccTostHue OT IPSIMOU 10 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOl MEXKAY bubmuoteka [IOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
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IIPSIMOM U INIOCKOCTBIO

https://m.edso0.ru/6b61b2b4

36 JByrpaHHbIi yroJ, JUHEHHBIA Yol bubnmnoreka HOK
JIBYTPaHHOI'O yIjla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubmmoreka [JOK
JIBYTpaHHOIO yrija https://m.edsoo.ru/c7c777ed
IlepnenquKyIIpHOCTD MIIOCKOCTEM:
38 i IE3HaK Heyneg UKYJISIPHOCTH JIB bubmorexa LIOK
p “p FHIYIEP ABYX https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
IlepneHAUKYIAPHOCTD MIIOCKOCTEM:
39 N IESHaIf[ Heyneg UKYJISIPHOCTH JIB bubmmorexa LIOK
p Up AHIYIAD ABYX https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
40 MPU3HAK TEPIICHIUKYISIPHOCTH JIB bubmmorexa LIOK
P Up AEYIAD ABYX https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
41 Teopema o TpEX nepHeHIUKYIsIpax bubmmorexa LIOK
P P PHCHAMIYIVP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHEeHANKYIIPAX bubmmorexa LIOK
P P PTICHAMIYIVP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHANKYIIPAX bubmmorexa LIOK
P P PHCHARKYIVP https://m.eds00.ru/9f246736
KonTponsHnas pabora no remam
44 "TleprieHIUKYISIPHOCTD MPSIMBIX U bubmuorexa [IOK
mrockocteil” u "Y sl MeXIy https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTSIMH"
[TonaTHe MHOTOTrpaHHUKA, OCHOBHBIE
45 3JIEMEHTHI MHOTOTPaHHHUKA, bubnmnoreka [JOK

BBIIYKJIBIE U HEBBITYKJIBIE
MHOTOTPaHHUKU, pa3BEPTKA

https://m.edsoo.ru/2d24e873
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MHOI'OrpaHHHUKa

46

47

48

49

50

51

52

[Ipu3ma: N-yroipHas Npu3Ma; TpaHu
¥ OCHOBAHUS MIPU3MBIL; IpsSMast 1
HaKJIOHHAs MIPU3MBI; OOKOBast U
MIOJTHASI TOBEPXHOCTH MPU3MBI

[Tapannenenurnen, NpsMOyTroJbHBIN
napasuieJienune/ U ero CBolcTBa
[Tupamuia: N-yroipHas Mupamua,
IpaHU U OCHOBaHUE MUPAMHUIBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPAMHU/IBL; IPABUIIbHAS U yCeUEHHAs
nupamuja

[TpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABUIILHOTO
MHOTOTPaHHHKA; MPaBUIIbHAS pU3Ma
U TIpaBUJIbHAS TUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MTUpAMUAA
Y TIPaBUJIBHBIN TETPadp; KyO

[TpencraBnenne o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’dp,
JOJEKadIP U UKOCAIP.
CuMmMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUPaMHJIAX,
napajuleJenune1ax, NpaBUIbHbIX
MHOI'OI'paHHUKax

Brruncnenue 3nemMeHToB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHasiy,

bu6nmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bub6nmmoreka [IOK
https://m.edsoo.ru/8a7be683

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bu6nmorexa LIOK
https://m.edsoo0.ru/074c8865

bubmmoreka IIOK
https://m.edsoo.ru/a0fdd5bf

but6mmorekxa [IOK
https://m.edsoo.ru/b9e777d9

but6mmorekxa [IOK
https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
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YTJIbI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTH IIPSIMOU

bu6nmoreka [IOK

53 TIDU3MEL IUIOMIaLk OCHOBAMI, https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOI MMOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU
54 MUPaMUJIbl, TEOPEMA O TIIOIIAIN bubmorexa LOK
PANIARL, TEOP e https://m.eds00.ru/5603e30b
OOKOBOM OBEPXHOCTH YCEUEHHOM
U PAMHU/TBI
55 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bubnuoreka [IOK
> Housmite 06 0bbEue https://m.edsoo.ru/7ad0020b
N bubmuoreka [{OK
> OOBEM mHpani bl https://m.edso0.ru/235171b3
N bubmuoreka [{OK
>8 OObEM mmHpani bt https://m.edsoo.ru/f47dfefd
. bubmuoreka [IOK
59 OObEM mmHpani bt https://m.eds00.ru/79¢10312
" bubmuoreka [IOK
00 OObEm mupani bt https://m.edsoo.ru/2faadc3f
" bubnuotexa [JOK
o1 O0bem pHaMl https://m.eds00.ru/79853608
" bubmuoreka [{OK
02 O0bem pHaMl https://m.edso0.ru/1e053890
63 O0BEM TTPU3MBI Bubmorexa IOK

https://m.edso0.ru/482d3f51
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64 KontponbHast pabora o Teme 1 Bbu6muotexa [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTopenue, 06001IEeHNE

65 CUCTEMAaTH3alLMs 3HAHUH. 1 bubmuorexa [IOK
IToctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHmE, 0600IIEHNE
CUCTEMAaTH3alLMs 3HAHUH.

Beruncienue paccTOSTHUN: MEXK]T
66 TIBYMSI TOtIKaMpI/I, OT TOYKH 10 g 1 buGnuorexa [IOK
. https://m.edsoo0.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIOCKOCTH,
MEXy CKPELUBAIOIIUMUCS
MIPSMBIMHU
bubnunoreka LIOK

67 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHnue, 060061EeHNE
CHCTEMaTH3alMs 3HAHUH.

Brruncienue yrioB: MExX
68 CI(peI_I_[I/IBaIOH_IfMI/ICSI Hp}IMIZMI/I, 1 bubmorexa HOK
N https://m.edso0.ru/56765e8b
MEXy TPSIMOI U MJIOCKOCTBIO,
JIBYTPAHHBIX YTITIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Konrpoakunie Hpaxruyeckue U3yUYEeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI

Cdepa u map: ueHTp, pajnyc,
1 JUaMeTp; IUIOMAAb IIOBEPXHOCTH 1 bubamorexa LIOK
https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl u

) IJIOCKOCTH; KacaTelbHas 1 bubnnorexa [JOK
IUTOCKOCTH K cdepe; TIIoaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckas MIOBEPXHOCTD,

4 o0pa3yroue UIHHIPHYECKON 1 bubmuoreka [IOK
ITIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubmuoreka [IOK
I0MIa/1b OOKOBOM U MOJHOMN https://m.eds00.ru/188f6216
MOBEPXHOCTHU
N3o0pakeHue mummHIpa Ha
riockocT. Pa3BépTka nununapa.

5 Ceuenust MIMHIIPA (TUTOCKOCTHIO, 1 bubnuotexa [JOK

napajuieJIbHON Win
NEepPHEHIUKYISIPHONH OCH
UUAJTUHIPA)

https://m.edsoo.ru/016e25eb



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
https://m.edsoo.ru/016e25eb

Konnueckast nOBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubnunoreka LIOK

5
MMOBEPXHOCTH, OCh U BEPILIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepIMHa,

8 00pa3yrolas 1 oCh; IIOIA b bubmorexa OK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VYceu€HHblil KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N3006paxeHne KoHyca Ha
mIockocty. Pa3Béprka konyca.
CeueHnust koHyca (TUIOCKOCTHIO, bubnnorexa [JOK

10 g
rapasuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

11 KombOunanus ten BparieHus u bu6nunorexa LIOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHbINA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOT'OI'PAHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsatue 06 06bEMe. OCHOBHBIC but6mmoreka [IOK
CBOMCTBa 00BEMOB Tel https://m.edso00.ru/26a03fb7

but6mmoreka [IOK

14 O06bé

DEM LHTHH/PA, KOoHyca https://m.edso00.ru/5513d87b
b K
15 O0béM 11apa U mIoImaas chepbl nommorexa O

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEX/TY TUIOMIAIIMH

bubnunoreka LIOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso0.ru/810cfleb
IMOAOOHBIX TEI
17 KonTtponbHas pabora mo Temam Bu6mumotexa [JOK
"Tena Bpamenus" u "O0beMbI TeT" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnosXeHue U BEIUUTAaHUE BEKTOPOB Bubmiorexa OK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMILIAaHAPHBLIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Pentenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubnnorexa [JOK
p p g https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHEINA METO
23 vl I/Ip elIEeHUN re0Mef HYECKUX ’ bubnmorexa [IOK
pup P https://m.edsoo.ru/d3alfe30
3amaq
[IpssmoyronbHas cucrema
KOOpIMHAT B IPOCTPAHCTBE.
24 Koop WHATHI BI;KTZpa bubnnorexa HOK
P . pa- https://m.eds00.ru/48db7058
[Ipocreitmue 3agaun B
KOOpJMHATAX
o5 Yron Mmexay BEKTOpaMH. bubnuotexa [JOK

CkanspHoe Mpou3BeIeHNE

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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https://m.edsoo.ru/5a827900
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BEKTOPOB

Brruncnenue yrioB Mexy

bub6numoreka [IOK

26 IIPSAMBIMH U IUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B bubmmorexa [JOK

" https://m.eds00.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE U

98 CHCTEMAaTU3alMsl 3HAaHUH. bubnunoreka LIOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IICHNE U

29 CHCTEeMaTH3aIrs 3HaHHH. bubnuorexa [JOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIeHNE 1

30 cUcTeMaTu3aIus 3HaHWi. 3agaun bubmuorexka [IOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, o6obIIeHNE 1

31 cHUcTeMaTH3aIlns 3HaHWI. 3a/1aun bubnuoreka [{OK
IJITAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffdad7
pelIeHus
[ToBTOpeHnue, 0600IIEeHNE U

39 CHCTeMaTH3aIrs 3HAHHM. bubmuoreka [{OK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

33 Hrorosast koHTpOIBHAS paboTa bubmorexa HOK

https://m.edsoo.ru/ec24dfc2
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34 [ToBTOpeHue, 0600IICHNE U 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IIpU
' pEIIEHNN T€OMETPUYECKUX 3a/1a4
- OnepupoBaTh MOHATUSIMM: MAPAJUIEIBHOCTh U NEPHEHIUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
24 KnaccugunupoBarb B3auMHOE PACHOIOKEHHE NPSAMBIX U IJIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JBYI'PAaHHBIM yroJyl, TpPaHU JBYI'PAHHOTO
7.5 yria, pedpo ABYIpaHHOTO Yriia, JUHEHHBIH Yrosl ABYIPaHHOTO yrija,
rpaaycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh MOHITUSIMA: MHOTOTPAaHHMK, BBIMYKJIBIM U HEBBITYKJIbIH
7.6 MHOT'OTpaHHUK, 3JIEMEHTBI MHOT'OTPaHHHMKA, NIPaBUIIbHBIN
MHOTOTpaHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BU/bl MHOTOTPAaHHUKOB (IIMpamMuaa, mpusma,
' MPSIMOYTOJIBHBIN Mapajienenunen, Kyo)
KnaccupunupoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBaHHUS  JUIS
28 KjIaccu(uKauuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH,
' MpaBWJIbHbIE MHOTOTPAaHHHUKHU, TMpsIMble U HAKJIOHHBIE MPU3MBI,
napaJuIeIeUIe /bl
29 OnepupoBaTb  NOHATUAMM:  CEKyllas  IUIOCKOCTb,  CEUEHUE
' MHOTOTPaHHUKOB
210 OOBSICHATh NPUHLUIBL TOCTPOEHUS CEYEHWH MHOTOIPAaHHUKOB,
' UCIIOJIb3YS] METOJ CIIEI0B
7.11 CTpouTh ceueHHUs MHOTOIPAHHHKOB METOJIOM CJEAOB, BBIIOJHATH




7.12

(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y

PeLHaTB 3aa4r Ha HaAXO0XICHHUC FeOMeTpI/I‘-IeCKI/IX BCJIMYHUH IIO
oOpa3liaM WM aJrOpUTMaM, MPUMEHSAS HM3BECTHBIC aHAUTHYCCKHE
MCTOAbI HpI/I peH_IeHI/II/I CTaHI[apTHbIX MAaTeMaTHUYCCKUX 3aJ1a4 Ha
BBIUMCJICHHE PACCTOSHUNA MEXAy JABYMsS TOYKaMH, OT TOYKH JI0
HpSIMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MC)KI[y CerH_[I/IBaIOH_II/IMI/ICSI

MIpsAMbIMHA

7.13

PemraTs 3aga4d Ha HaxXxO0XICHHUEC TICOMECTPHUYCCKUX BCJIMYUH II0
06pa3uaM WK ajJIropyutMam, HNPUMCHAA H3BCCTHBIC AHAJIMTHYCCKHUC
MCTOJAbI IIpU PCIICHHUHW CTAHAAPTHBIX MATCMATHYCCKHX 3aJda4d Ha
BBIYUCJICHUC YIJIOB MCXKAY CKPCIIHUBAOIIUMHUCA IMPAMBIMU, MCKAY

HpHMOfI U IJIOCKOCTBhIO, MCIKAY INIOCKOCTSAMMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Bbruucnate 00bEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, THMpamMuna) C OpUMEHEHHEM  (OpPMYN,  BBIYHCIATH
COOTHOIIEHUS MEXIy IUIOIAAIMU  IOBEpXHOCTEH, 00BbEMaMu

HOI{OGHI)IX MHOI'OrpaHHUKOB

OHepI/IpOBaTL MOHATUAMU: CUMMCTPUSA B IPOCTPAHCTBE, LICHTP, OChb U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MHPOPMAIUIO O
POCTPAHCTBEHHBIX I'€OMETPUUYECKUX (Urypax, MPEICTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

IIpumMeHnATH r€OMETPUYECKHE (bakTbI JUTS peuenus
CTEPEOMETPUYECKHUX 3aJa4, MPEAIoaraloluX HECKOJIBKO IIaroB

pelleHus, €clii yCIOBHs IPUMEHEHUS 3a/1aHbI B sIBHOU hopme
IIpuMeHATh mMpoCTEHIINEe MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IIPUPOIE

U JKU3HHU, paClIO3HABATH POSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHaATh mMOMyYeHHBIE 3HAHWS Ha TPAKTHKE: aHAIW3UPOBATH
pealbHble CUTYallud W MPUMEHSTh W3yYEHHbIE MOHSTHS B MPOLECCE
MOKCKAa pEeIIEeHUsI MaTeMaTH4ecKu CcGHOPMYIUPOBAHHON MPOOIEMBI,
MOJEIIUPOBATh  pEaibHblE CHUTYyallMM Ha  fA3BIKE TE€OMETPHH,

HUCCIca10BaTh IMOCTPOCHHBIC MOACIHN C HUCITIOJIB30BaHUECM




FeOMETPUUECKUX MOHATHM M Teopem, armapara ainreOpbl, pelaTh
MPaKTUYECKHUE 3aJa4M, CBSI3AHHBIC C HAXOXKJICHUEM T€OMETPHYECKUX

BCJIIMYHH

11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsieMoOro .
00pa3oBaTe/IbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpust
OnepupoBarb TIOHSTUSIMU [WTHHIPAYECKAsT MIOBEPXHOCTb,
6.1 o0pasyronye MHIHHIPHYSCKON TOBEPXHOCTH, IMIUHIP, KOHHYECKAs
' MMOBEPXHOCTh, OOpa3yloIIne KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacrio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHUS Tell BpallleHus
6.4 KnaccudumupoBats B3auMHOE pacmtoyiokKeHHe CPephl U MIIOCKOCTH
OnepupoBarh TMOHATUSMH: MIAPOBON CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTAa, IIIAPOBOM CII0i, OCHOBAHUE IIAPOBOTO CIIOSI, BBICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Beramcnsate 00BbEMBI M TUIONIATM TOBEPXHOCTEH TENI BpaICHUS,
' T€OMETPUUYECKUX Tell C MPUMEHEHHEM (Popmy
OnepupoBarh MOHITHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy u
6.7 OIMCAHHBIN OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpalleHUs
6.8 BbuncnsTh COOTHOLIEHUS MEXAY IUIOMIAASMH TIOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
6.9 N306paxaTs nzydaeMbie GUTYPHI OT PYKU U C IPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (PUTYp: BUA CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS Tel
BpaIICHHS
6.11 W3BnekaTh, HHTEPIPETUPOBATh U MPe0oOpa30BBIBaTh MHMOPMAIHIO O

MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PHUTypax, MPEACTaBICHHYIO Ha




yepTexxax U pucyHKax

6.12

[IpumensaTh Ir€OMETPUYECKHE (axThI JUIS peuieHus
CTEPEOMETPUYECKUX 3a7ad, IPEANONaraloluX HECKOJIbKO IIaroB

pEelIeHus, €ClId YCIOBHS MPUMEHEHUS 3aaHbl B SIBHOU popme

6.13

6.14

6.15

6.16

6.17

6.18

OnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JCHCTBUS CIIOKEHUS BEKTOPOB, BBHIYUTAHHS BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YHCJIO0, OOBSICHATh, KAKAMH CBOMCTBAMH OHHU
00J1a1a10T

[TpuMeHATH MpaBUIIO ApaUICIICIUIIC/Ia IPH CJI0XKCHUN BEKTOPOB
OnepupoBarh MOHATUSIMH: JE€KAPTOBbI KOOPJAUHATHI B IPOCTPAHCTBE,
BeKTOp, MOI[y.]'II) BeKTOpa, paBeHCTBO BeKTOpOB, KOOpI[I/IHaTI)I BCKTOpa,
yroid MEKAy BEKTOpaMH, CKaIIPHOE MPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILIAaHAPHBIEC BEKTOPHI

Haxonuts CYMMY BCKTOPOB U IIPOU3BCACHHUC BEKTOPA HA YUCIIO, YI'OJ
MCKAY BCKTOpaMH, CKAKIPHOC NMPOU3ZBECACHUEC, PACKIIAAbIBATh BEKTOP

10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTh YPaBHCHHEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate mnpocredimme TreoMEeTpUYECKHE 3aJadd  Ha IIPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

Pemarp 3amaun Ha A0Ka3aTeNbCTBO MaTEeMaTHMYECKHUX OTHOUIEHUH U
HaXxOXJECHWE TIeOMETPUYECKMX BEJIWYMH Mo olpa3uam  WiH
QIrOpuTMaM, IPUMEHSS  M3BECTHBIE METOAbI IPU  PEUICHUU
CTaHJApTHBIX MAaTEMAaTHUECKUX 3a]a4

[IpumensTh HpoCTEHIIME NPOrpaMMHBIE CPEACTBA U DIJIEKTPOHHO-
KOMMYHHMKAI[MOHHBIE CHUCTEMBI MpPH PELIEHUH CTEPEOMETPUUYECKUX

3a7a4

6.22

[IpuBOaUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE

" XKU3HU, paCliO3HABATh IPOABIICHHUE 3aKOHOB I'€COMCTPUU B HCKYCCTBE

6.23

[IpuMeHsATh MONy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAJIW3UPOBATh
peayibHble CUTyallMM M MPUMEHSATh U3YYEHHBbIE MOHATHS B IMpOLECCe
MOMCKA pEIIeHUs] MaTeMaTHYecKH CQOpPMYJIHPOBAHHONU MPOOIEMBI,
MOJIETUPOBaTh  pealbHble CUTyalluh Ha S3bIKE TEOMETpHH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIETN c HCIIOJIb30BAHUEM
reOMETPUUECKUX MOHATUH W TeopeM, ammapara aareOpbl, pemaThb
MIPaKTUYECKHUE 3a/1aui, CBSI3aHHBIE C HAXOXJIECHUEM I'€OMETPUUYECKUX

BCJIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHSTHUSI CTEPEOMETpUU. Touka, TpsiMasi, MIOCKOCThb, MPOCTPAHCTBO.
[TonsiTne 00  akCcMOMaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUSA U3 HUX

B3anMHOe  pacnonokeHwe  HpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOIIMECH,
napajuieJbHble W CKpeluuBaromuecs mnpsimbie. [lapamienbHocTh NOpsIMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MApAJUIECIbHBIE TMpsAMbIE B  MPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX NPSIMBIX, APAJUIEIBHOCTh MPSIMOM U IUIOCKOCTU. YTIIbI €
COHAIIPABIICHHBIMU  CTOPOHAMH, Yroid MEXAYy MNpSIMbIMA B IPOCTPAHCTBE.
[TapannenpHOCTh MIIOCKOCTEN: MapajyiebHbIE IUIOCKOCTH, CBOMCTBA MapajlleIbHBIX
mockocteit. [IpocTeiiime mpocTpaHCTBEHHBIE (UTYPHI HA IIOCKOCTH: TETPAdIp,

KY6, napaJuIeJICIuIiea, MOCTpOCHUEC CEUYCHHUI

7.3

IlepnieHIUKYIAPHOCTE TPSAMOM M IUIOCKOCTU: TEPIEHAUKYISPHBIE MpPSAMBIE B
MIPOCTPAHCTBE, NMPSAMBIE MTAPAJLICIbHBIE U NEPIEHIUKYIISPHBIE K IITIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIPHOCTHU MIPSAMOM U IIJIOCKOCTH, TEOPEMA O MPSAMOU MEPIIECHIUKYIAPHOU
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJd MEXAY MPAMOA M IUIOCKOCTBIO,
IBYTPAHHBIA yroJI, JUHEHHBIA Yrojl JByrpaHHoro yria. IlepneHaukynsap wu
HAaKJIOHHBIE: PACCTOSHHME OT TOYKH JI0 IIOCKOCTH, PAacCTOSHHE OT MpsAMOH 10
IUIOCKOCTH, MPOEKLHUsl (QUTYphl HA IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEMH:
NMpU3HAK  TEPHEHIUKYJISIPHOCTH  ABYX  IUlockocTed. Teopema o  Tpéx

NEpNCHAUKYJIIApax

7.4

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHWKA, BBIITYKJIBIE H
HEBBIITYKJIBIE MHOTOIPDAaHHMKHU, pa3BEpTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
pu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsMas U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIpu3Mbl. [lapamtenenumnen, NpsAMOYroiabHBIN NapajuleIeIuIe]
u ero cpoiictea. Ilupamuna: N-yronpHas nupamMuia, rpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBasi U TOJIHASI TTOBEPXHOCTh IMUPAMH/bI, TPAaBWIbHAS U yCEUEHHAs MUPaMUA.

OIEeMEHTBI INpu3MbBl W HOHUPaMHUOBI. HpaBI/IHBHHe MHOI'OIrpaHHUKH: TIOHATHEC




MIPaBUJIBLHOIO MHOIOTpaHHUKA, IpaBUibHAsA IpU3Ma U MPaBWIbHAs NUpaMUIA,
IIpaBWIbHAs TPEYroJibHas NUpaMuJa U MpaBUIbHBIA TeTpa’ap, Kyo. IIpencrasienue
O IpPaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, NOAEKadap M ukocadapyrue CeueHus

IIPU3MbI U TUPAMUIbI

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOMN, TUIOCKOCTH.

7.5 ONeMeHThl CUMMETPUM B NOHUPAMMAAX, HapajUielenuneaax, IMpPaBUIIbHBIX
MHOTOTpaHHUKAX
Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomans
OOKOBOIl TOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMON MPHU3MBI, IUIOIIAIh
7.6 OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPAMOM nmpu3Mbl. [lnomans 60koBoM
MOBEPXHOCTU M IOBEPXHOCTH MPABWIBHOW MHUpPaMU[bl, TeOpeMa O IUIOUIaJH
yceu€nHoit nmupamupsl. [Tonstue 06 00bpéMe. OOBbEM THPaAMUIIBL, TIPU3MBI
27 [TogoOubIe Tena B npoctpancTBe. COOTHOLIEHUS MEXKY TJIOMAIIMU TOBEPXHOCTEH,
' 00bEMaMU ITOIO0HBIX TET
11 KJIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Kon
6 I'eomerpus
[{uuHapuyeckas MOBEPXHOCTh, 0Opa3yrolie LUIMHIPUYECKONH MOBEPXHOCTH, OCh
6.1 HWIMHIpUUYECKON moBepXHOCTH. L[lunuHnp: ocHoBaHMS W OOKOBas IOBEPXHOCTH,
oOpasyrolias 1 ock, IJI0Ia b O0KOBON U MOJIHOW OBEPXHOCTH
Konnueckasi moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh M BEpILMHA
6.2 KOHMYEeCKoW mnoBepxHocTH. KoHyc: OCHOBaHHME W BeplIMHA, OOpasyromas U OcCh,
' wiomaab OOKOBOW W TIOMHOW MOBEPXHOCTU. YCEU€HHBIM KOHYC: OoOpasyrolue u
BBICOTa, OCHOBAHMSI U OOKOBasi TOBEPXHOCTh
Cdepa u map: neHTp, paauyc, JuaMeTp, IJIOMaab NoBepxHOcTH chepsl. B3anmuoe
6.3 pacnionoxeHue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IIomaab
cdepsl
6.4 N3o06paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa 1 KOHyca
6.5 KombOunanuu ten BpaleHuss © MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONKUCAHHBIM OKOJIO
' cdepsl, cdepa, BMcaHHAs B MHOTOI'PAaHHUK, WM TEJIO BPAILICHHS
6.6 [Tonsitue 060 oOwvEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teln. Teopema 00 00BEME

IOPSAMOYTOJIBHOTO Tapauleienuneaa u ciaeacTsus u3 He€. O0bEM MIMHApA, KOHYCA.




O06BEéM mapa u miomaas cheps

6.7

6.8

[Tono6ubie Tena B npocTpancTBe. COOTHOIICHUSI MEXKIY IUIOMIAASIMHU MOBEPXHOCTEH,
00BEMamMu TOJOOHBIX TeEl
Ceuenust uuiauHApa (MapalieNbHO U TEPICHIUKYISIPHO OCH), CEUEHHs] KOHyca

(mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY), CEUEHUS 11apa

6.9

6.10

Bektop Ha muockocty M B mpocrpaHcTBe. ClOKE€HHWE M BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PasnokeHue BeKkTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mapamuienenunena. Pemenue 3anad, CBA3aHHBIX C PUMEHEHUEM

MpaBWI IEUCTBUM C BEKTOpAMH

HpHMOYFOJ'IBHaSI CUCTCMa KOOpAUHAT B IIPOCTPAHCTBE. KOOp,Z[I/IHaTBI BCKTOpaA.
HpOCTGﬁIHPIG 3alauyd B KOOpAWHATax. VYroa MCXKAY BCKTOpAMHU. CKaJ’IHpHOG
IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY HOpPsSAMBIMU W ILIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenme mMeromamu 0Ka3aTeiabCTB, ATOPUTMAMH PEICHUS 3a/1ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBATh MOHATUAMU: ONpEAEICHHUE,
aKCHMOMa, TeopeMa, CIICACTBUE, CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIMPOBKH;  NPUMEHITh  HUX;  yYMEHHUE
dbopMylpoBaTh 00paTHOE ¥ TPOTHBOIOJIOKHOE YTBEPKIACHHE,
IPUBOAUTH TPUMEPbl U KOHTPIPHUMEPHI, MCIIOJIB30BaTh METOJ]
MaTeMaTHIECKOM WHTYKIIAH; MIPOBOTUTH JI0Ka3aTelbHbIe
paccy)KIeHMs Tpd pELIeHUH 3a/ad, OLEHMBATh JIOTHYECKYIO
MPaBUIBHOCTh PACCYXKACHUH; YMEHHE ONEpUPOBATH MOHATHUSIMHU:
MHOECTBO, MOJMHOECTBO, ONEpallMi HaJl MHOXXECTBAMM; yMEHHE
WCTIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Ui OIHCaHUs
peabHBIX MPOIIECCOB U SABJICHUHM M MPU pEIIeHUH 3a]a4, B TOM 4YHClie
U3 JIpYTuX y4eOHBIX NPEAMETOB; YMEHHE OINEPHUPOBATH MOHSATHSIMH:
rpad, cBs3HBIA Tpad, nepeBo, IUKI, rpad Ha MIOCKOCTH; yMEHHUE
3aJaBaTh M OMNHUCHIBaThb  rpadbl  pa3IMYHBIMU  crocobamu;

HUCIIOJIb30BaTh I‘pa(bbl IIpu pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATUIMU: HATYPAIbHOE YKCIIO0, LIEI0E YUCIIO,
CTENeHb C ILEeJNbIM I[IOKa3aTeaeM, KOPEHb HaTypajJbHOM CTENeHH,
CTENEHb C pallMOHAIBHBIM MOKAa3aTeJeM, CTENEHb C JIEUCTBUTEIbHBIM
mokasarejeM, JorapudM UWcCIa, CHHYC, KOCHHYC U TaHTEHC
MIPOU3BOJLHOIO YMCJA, OCTATOK MO MOJAYINIO, PAllMOHAIBHOE YHCIIO,
WppallMOHAILHOE  YHCJIO, MHOXECTBA  HATypalbHBIX,  IENbIX,
palMoOHANBHBIX, JIEUCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIIHI OO JeNUTeNbh U HauMEHBIIIee
oluiee KpaTHOE, alropuT™ EBKiIMAA NpuU peleHn  3aayd; 3HaKOMCTBO
C pa3IUYHBIMU TMO3UIUOHHBIMH CHUCTEMaMHU CYHUCIICHHS; YMEHUE
BBITIOJTHATH BHIYMCIICHUE 3HAYEHHUH U MPeoOpa3oBaHUs BhIPAXKEHUH CO

CTENEHSIMH U JIorapudMamu, peodpazoBaHus IpOOHO-pAIIIOHAIBHBIX




BBIPQKEHUI; YMEHHE ONEepUpPOBATh NOHATUAMU: TOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPEcCHsi,  TIeOMETpPUYECKas  MPOTPecCus,
OeCKOHEYHO YOBIBaIOIIass TeOMEeTpUYecKass Mporpeccus; yMEHHe
3a/aBaTh IOCIEAOBATEIbHOCTH, B TOM 4YHCI€ C IIOMOILBIO
PEKYppEeHTHBIX  (OpMYJ; yMEHHE  OINEpUpPOBaTh  MOHATHIMHU:
KOMILJIEKCHOE YHUCJO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIa, MOIYJb U
apryMeHT KOMIUJIEKCHOTO 4Yucia, (popma 3amicy KOMIUIEKCHBIX YHUCEll
(reomeTpuueckasi, TPUTOHOMETPUYECKAss W alreOpanyeckas); yMeThb
MIPOU3BOJIUTH apU(PMETHUECKUE IEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJAUTH  TMPUMEPHI  HUCIOJIB30BAHUSA  KOMIUICKCHBIX  YHCEII;
ONEepUpOBaTh IMOHATHAMU: MaTpura 2X2 u 3%3, onpeneauTelb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICI ONPEAETUTENS

YMeHue onepupoBaTh MOHATUAMU: PALlMOHAJIBHBIE, UPPALMOHAJIBHEIE,
II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupMuyUecKue,
TPUTOHOMETPUYECKUE YpPAaBHEHUS W HEPABEHCTBA, HUX CHCTEMBI;
YMEHHE OIEpPUPOBaTh IOHATHAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH H
HEPABEHCTB, PaBHOCUIIBLHOCTb YPAaBHEHWM, HEPABEHCTB U CHUCTEM;
YMEHHE pellaTb ypaBHEHUS, HEPAaBEHCTBA M CHCTEMBI C IOMOIIBIO
pPa3JIMYHBIX NPUEMOB; pellaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHrsl MaTeMaTHYeCKUX 3a/7ad U 3ajad M3 Pa3IM4HbIX objactei

HayKH{ U PEaIbHOW KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIUS, YETHOCTh (YHKIUHU,
NEPUOIMYHOCTD (PYHKIIUH, OTPAaHUUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, OSKCTpeMyM (GYHKIUHM, HauOoJblllee U HauMEHbIlee
3HaYeHUss (QYHKIMM Ha TPOMEXYTKE, HempepbiBHas (QyHKIuS,
acUMNTOTHl Trpaduka QyHKIMM, TepBass U BTOpas MPOU3BOJHAsS
(GYHKIIMH, TEOMETPUYECKHH U (U3UYECKUH CMBICT TPOU3BOHOM,
nepBooOpa3zHasi, ONpeNeNEHHbI UWHTErpajl; yMEHHEe HaXOAWTh
acUMIITOTHl rpaduka (YHKIMHU; YMEHUE BBIYHCIATH INPOU3BOIHBIC
CYMMBI, IPOU3BENIEHNUS, YACTHOTO U KOMMO3UIIMU (PYHKIHH, HAXOIUTh
ypaBHEHHME KacaTedbHONW K Tpaduky (YHKIUH, YyMEHHE HaXOAUTh
IIPOU3BOJIHBIE JIEMEHTApPHbIX (DYHKIMHA; yMEHHE MCIIOJIb30BaTh
MIPOU3BOIHYIO JUISl MICCIIeIOBaHMS (DYHKIUI, HAXOJUTh HAUOOIbIINE U

HauMeHbIINE 3Ha4eHHs] (YHKIUI; CTPOUTH rpapKi MHOTOYJIEHOB C




HCIIOJIb30BAHUEM aIlllapaTa MAaTEeMaTUYECKOIO aHAJIN3a; IPUMEHSATH
MPOU3BOAHYIO  JUISI  HAXOXJCHUS  HAWIY4YIIEero  pPEIIeHUs B
MPUKJIAHBIX, B TOM YHUCJIE COLUATbHO-I)KOHOMUYECKUX U (PU3NYECKUX
3a/1a4ax; HaxOUTh TUIOMIAIU U 00BEMBI (PUTY C TTIOMOIIHIO UHTETPAIIA;
IIPUBOJIUTH IIPUMEPBI MATEMaTHYECKOTO MOJECIUPOBAHUS C IIOMOIIBIO

Qg QepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBarh NOHATHUSAMH: rpaduk (yHKIHH, oOpaTHas
GyHKLMSA, KOMIIO3UIMS (DYHKUMH, IMHEHHas (QYyHKLUsA, KBaJpaTUYHas
¢byHkuus, — panuoHanbHas — (QyHKOUSA, — cTemeHHas  QyHKIuS,
TPUTOHOMETpUYECKHE (DYHKIMHM, OOpaTHble TPUTOHOMETPUUECKUE
GbyHKIMHM, TOKa3aTenbHass W Jorapudmudeckas (QyHKIHUW; yMEHHUE
CTPOUTH Tpa(UKHU U3yYEHHBIX (YHKLIUH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKkoB  (QYHKIUH, WUCHONB30BaTh Trpaduku Ui U3yYCHHS
IIPOLIECCOB U 3aBUCUMOCTEMH, ITPU PEIIEHUH 33134 U3 JPYTruX y4eOHbIX
MPEeIMETOB M 3a/a4 W3 PEaTbHON >KM3HU; BBIpaXKaTh (hopMynamu
3aBUCUMOCTH MEXJ1y BEJIUYMHAMM;, MHCIOJIb30BaTh CBOWCTBA H
rpaduku QyHKUMN 1S pelleHus ypaBHEHUM, HEPABEHCTB U 3aay C
napameTpamu; U300paxkaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBaA

pEILIEHNI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/layll pa3HbIX THUIIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, AOJIM M YacTH, HA BHKEHHUE, pabOTy, CTOMMOCTh TOBAPOB
U yCIOyr, HaJOTH, 3aJayd W3 OO0JIaCTH YIpAaBJICHUS JUYHBIMH H
ceMeHbIMU ()MHAHCAMU); COCTaBJSITh BBIPAKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMBl 10 YCIOBUIO 3a/Jayd, HCCIEA0BAThH
MOJTy4YeHHOE PELIeHHE U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTATOB;
YMEHHE MOJENHUPOBAaTh peajbHbIe CUTYyallMd Ha SA3bIKE MAaT€MaTUKH;
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHUSI, HEPABEHCTBA U MX CHUCTEMBI IO
YCIIOBUIO  3aJjaud,  HCCIENIOBaTh  IOCTPOEHHBbIE  MOJEIU  C
WCIOJIb30BaHUEM ammapara ainreOpbl, HHTEPIPETUPOBATH MOTYUCHHBIH
pe3yabTaT

YMeHue omepupoBaTh MOHATUSMH: CpelHee apu(pMETHUYECKOE,
MeauraHa, HauOoJblliee ¥ HaUMEHbIIee 3HaYeHUs], pa3Max, AUCIIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO HabOpa; yMEHHE W3BIIEKaTh,
HMHTEPIPETUPOBaTh MHGOPMAIUIO, MPEJICTAaBICHHYIO0 B TaOnHIlax, Ha
aumarpamMmax, Trpadukax, OTpPaKalollyld CBOWCTBA  pEabHBIX

MPOLIECCOB U SBJICHUH; TPEACTaBIATh HH(POPMALMIO C IOMOIIBIO




Ta6J'II/IH H JuarpaMM; HCCICIO0BATh CTATUCTUYCCKHUE OAaHHBIC, B TOM
qucjic C TMPUMCHCHUCM rpaqmqecxnx MCTOHNOB W JJICKTPOHHBIX
CpC€ACTB; Fpa(bI/I‘IeCKI/I HucciaeaoBarb COBMECTHBIC Ha6J'IIO,Z[CHI/IH C

IIOMOILBIO JUarpaMM PacCEUBAHMS U JINHEWHON PErpeccuu

YMeHue onepupoBaTh NOHATHSAMHU: CIyYaWHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITUS; YMEHHE BBIYMCIIATH
BEPOSITHOCTh C HMCIIOJIb30BaHUEM TpadUUecKuX METOO0B; MPUMEHSTH
(bopMyJIbI CIIOKEHUS U YMHOXKEHMsI BEpOATHOCTEH, (popMyiy MOJIHOM
BeposTHOCTH, (opmyny bepHymm, koMOuHaTOpHBIE (aKTHl H
(GopMyJsbl; OLEHUBATh BEPOSATHOCTH peabHBIX COOBITUH; yMEHHE
ONEpUpPOBATh MOHATUSAMH: Cily4ailHas BEJIMYMHA, pacIpelesIeHue
BEPOATHOCTEM,  MATEMAaTHYECKOE  OKHMJAHUE,  JUCIEpCUs U
CTaHJApTHOE  OTKJIOHEHHWE  CIYYalHOW  BENWYMHBL,  (QYHKIUH
pacmpenesieHuss ¥ IUIOTHOCTHM PaBHOMEPHOIO, IIOKAa3aTEbHOIO M
HOPMaJbHOIO PACIpPEAEICHUI; YyMEHHE HCIOJb30BaTh CBOWMCTBA
U3Y4YECHHBIX pACHpENEICHUM I pelleHHs 3a7ad; 3HAKOMCTBO C
MOHATUSIMHU:  3aKOH  OONBIIMX  YHCET, METOABl  BBIOOPOUYHBIX
UCCIIEIOBaHNM; YMEHHE NPHUBOIUTh IPHUMEPHI IPOSBICHUSA 3aKOHA
OOJIBIINX YUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUpPOBaTh  TOHATUSAMU:  COYETAHME, IIEPECTAHOBKA, YHUCIIO
COUETAaHMM, YHUCIO TIepecTaHoBOK; OwWHOM HploTOHA; ymeHue
IPUMEHATh KOMOMHATOpHBIE (DAKThl U PAaCCYKACHUS Ul peleHHs
3a/la4; OLICHMBATh BEPOSTHOCTU pEANbHBIX COOBITUH; COCTaBISATH

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘-ICHHLIfI pe3yibTar

YMeHue onepupoBaTh NOHATHAMH: TOYKa, IpsAMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JydY, BEJIMYMHA YIJa, I[UJIOCKHH yrodi,
JBYTpaHHBIN YTOJI, TPEXTPAHHBIN Yroj, CKPELIUBAIOIIMECs MpsMBbIE,
MapajuieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXY MPSAMBIMH, YTOJI MEXIY HNPSIMON M IUIOCKOCTBIO, YTOJl MEXAY
IJIOCKOCTSIMU, PAacCTOSHUE OT TOYKHM JI0 IUIOCKOCTH, PAacCTOSTHHE
MEXIYy MpsMBIMH, PpACCTOSHHME MEXIy IUIOCKOCTSIMHM; YMEHHE
WCIOJIb30BaTh MPH PEUIeHUH 3a/lady M3yuyeHHble (PAKThl U TEOpPEMBI
IUTAHUMETPUH; YMEHUE OLEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIETO
MHUpa;  CTPOMTh  MaTeMaTHYeCKWE  MOAEIM C  IOMOIIBIO
TE€OMETPUUECKUX IMOHATUH M BEJIMYUH, pellaTh CBA3aHHBIE C HUMHU

IMPAKTUYCCKHUE 3a1a4n
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YMeHue onepupoBaTh NOHITHAMU: IUIOMAIb PUTYPHI, 00bEM PUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJILHBII;'I MHOTI'OI'paHHUK, CCUCHUC
MHOTOTpaHHHKa, Ky0, apajuieenune1, npu3Ma, mupamuia, Gurypa u
MMOBEPXHOCTh BpAIICHUS, HWINHIP, KOHYC, map, cdepa, MIOMAIb
chephl, IUIOMIAJh TOBEPXHOCTH NHPAMHIbI, MPH3MbI, KOHYCa,
WIMHApa, O00BbEM Ky0a, MpsSIMOYrojJbHOTO  Mapajuiesenunena,
NUpaMubl, TPHU3MbI, LWIHHIpPA, KOHyca, Imapa, pa3BEépTKa
MMOBEPXHOCTH, CEYCHHSI KOHYCa W IUJIUHAPA, NapaieIbHble OCH WIH
OCHOBAHHWIO, CEYEHHWE IIapa, IUIOCKOCTh, Kacaromasics cgepsl,
muinHapa, KOHYCa, YMCHHUC CTPOUTbL CCUYCHHMEC MHOI'OIpaHHHKA,
M300pakaTh MHOTOTPAHHUKHU, QUTYPHl ¥ MIOBEPXHOCTH BpAICHUS, UX
CCUCHUA, B TOM UYHUCJIIC C IOMOILIBIO 3JICKTPOHHBIX CPCACTB; YMCHUC
MPUMEHSTh CBOWMCTBA T'€OMETPUYCCKUX (QUTYpP, CaMOCTOSITEIBHO
(dbopMyIIIpOBaTh  OMpENCIICHUs U3y4aeMbIX (UTYp, BBLIBUTATh
THIIOTE3bl O CBOMCTBaX M TPU3HAKAX T'€OMETPUYECKHX (QHTyp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb  HX; YMEHHE IPOBOJIUTH
kiIaccu(ukanuoo (GUryp 1O PA3IUYHBIM [PU3HAKAM, BBIIOJIHATH

HCO6XOILI/IMI)IC JOMMOJIHUTCIIbHBIC ITIOCTPOCHU A

YMeHHne onepupoBaTh IMOHATHUSMHU: JBH)KEHHE B TIPOCTPAHCTBE,
napasiesIbHbIA epeHoc, CAMMETPUS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, NpeoOpazoBaHUE MOAO0OMS, MOJOOHBIE (DUTYpBI;, yMEHHE
pacrio3HaBaTh paBHbIE M MOJO0HBIE (PUTYPBI, B TOM YHCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; UCIOIB30BATh T€OMETPHUECKUE OTHOIICHUS
IIPU PEUIeHUH 33aay; HaXOAUTh T'€OMETPUUYECKHE BEIMYUHBI ([UIMHA,
yroJ, Tionaab, o0bEM) TPH pElIeHUH 3aJad U3 JPYTUX ydeOHBIX
OpeaIMEeTOB M U3  pPEalbHOM  JKU3HM; YMEHHE  BBIYMCIATH
TeOMETPHUECKUE BEIIMIMHBI (JUTHHA, YroJl, oAb, 00BEM, IIIoab
MOBEPXHOCTH), UCHOJB3ysd H3ydeHHbIE (OPMYJIBl U METOJbl, B TOM
YHCIIe: TUIONIA b MOBEPXHOCTH TUPAMU/IBI, TPU3MBI, KOHYCA, IMITHHIIPA,
wiomans cpeprl; 00bEM Kyba, NPSAMOYToJbHOIO MapasulesienuIea,
MUpPaMHIBI, TIPU3MBI, MWIMHAPA, KOHYyCa, Iapa; YMEHHE HaXOIWUTh

OTHOIIIEHHE 00bEMOB MOJOOHBIX (PUTyp
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YMeHue omnepupoBaTh  MOHATHUSMHU: OPSIMOYTOJIbHas — CHUCTEMa
KOOpPJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, MIPOU3BEJCHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOpA 110

0a3ucy, CKalsipHOE TPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHHE, YTOJ




MEXAYy BEKTOpaMH; yMEHHME  HCIOJIb30BaTh  BEKTOPHBIA W
KOOPAMHATHBIA METOJI JUISl PEIICHUS] TeOMETPUUECKUX 3aJlay U 3ajad

JIPYTUX y4eOHBIX MPEeIMETOB

13

YMenue BbIOMpaTh MOAXOMALIMM METOJ [UId peLIeHHs 3aJauH;
MMOHMMAHHUE 3HAYMMOCTH MaTeMaTUKU B U3YYCHUU MPUPOAHBIX H
OOIIECTBEHHBIX IPOLIECCOB M SABIIEHUH; YyMEHHUE pPACIO3HABATh
MPOSIBJICHUE 3aKOHOB MATEMAaTHUKH B HUCKYCCTBE, YMEHHME MHPUBOJUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH POCCUMCKOW M MHPOBOM

MaTeMaTU4eCKOU HayKU




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon

1 Yucna u BIYUCICHUSA

1.1 Hatypanbhble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel

12 Pammonanbueie  yncna. OOBIKHOBEHHBIE W JAECATHYHBIE JpoOW, TPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpoOH

13 Apudmernueckuil KopeHb HaTypanbHOH ctemneHu. [leiicTBus ¢ apudmMeTnuecKkumu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokaszareneM. CTeNeHb ¢ palOHaJIbHBIM IToKa3aTeneM. CBolCTBa
' CTENEeH!

15 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI

JlelicTBuTenbHble uncna. ApupMeTHyecKue omnepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmkEéHHbIe BEIYUCIICHHS, TIPAaBUIa OKPYTIICHUS, IPUKHAKA U OI[CHKA
pe3yibTaTa BEIYMCICHUN

1.8 IIpeoOpa3oBaHue BeIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUUECKIE YPaBHEHUS

2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu




211

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

3 OyHKIMU U Tpaduku
31 OyHKIUA, cnocoObl 3amanus (GyHkiuu. ['paduk dyaknuu. B3zanmuHo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi ¢GyHkumu. Hymm ¢yskuum.
39 IIpomexxyTkn  3HAaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. Haumbomnbinee M HauMeHbIEe 3HAYECHUE
(GYHKLIMN Ha IPOMEXYTKE
> CreneHHass (yHKLUUS C HaTypajJbHbIM M LENbIM Ioka3zateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToTel rpadukoB QyHkumit. CBoicTBa  (QYHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana maTemMaTiueckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TNPOU3BOAHON K MCCIEIOBaHHUIO (YHKUIMH Ha MOHOTOHHOCTb H
4.2 skcTpemMyMbl. HaxoxaeHrne HanOosbIIero 1 HauMEHbBIIEro 3HaYeHHs] (PyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrMKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwmcarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu




7.4

Tena 1 MOBEpXHOCTH BpaIllCHUS

7.5

KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
1 T'eomerpus, 10—11: Yue6. nusa obmieodpazoBarenbHbIX yupexaeHuit/ JI.C.
AranacsH, B.®. Byty3os, C.b. Kagomues u ap. — M.: [Ipocsemenne, 2019r.

2 T'eometpus. 10-11 xmaccsl. [Toypounbie pa3paboTku K yueOHUKY ATaHacsiHa

Caaxsan C.M., byty3os B.®.
3 b.I'. 3uB. lnnaktuueckne marepuansl 1o reometpuu mid 11 knacca. — M.

[Ipocsewmenne, 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
HNuTepueT-pecypcesr:

1 www.edu.ru (caiit MOuH P®).

2 www.school.edu.ru (Poccutickuii 0011€00pa30BaTeabHbINH TOPTA).

3 www.pedsovet.org (Bcepoccuiickuii IHTepHET-11€1COBET)

4 www.fipi.ru (caiit ®enepaabHOro HHCTUTYTA MEAArOTHYECKUX U3MEPEHHIA).



5 www.math.ru (MaTepHeT-ioaIepKKa yqnTenei MaTeMaTHKN ).

6 www.mccme.ru (caitt MocKOBCKOTO LIEHTpa HEMPEPHIBHOTO
MaTeMaTHIECKOTO

oOpa3oBaHus).

7 WWW.it-n.ru (ceTh TBOPUECKHUX yUUTEIICH)

8 www.som.fsio.ru (cereBoe 00beTMHEHUE METOIMCTOB)

9 http:// mat.1september.ru (caiit razersr «MaTtemMaTrka)

10 http:// festival.1september.ru (dhecTuBaib megarorndecKux uaeh
«OTKpBITBHIN

ypok» («IlepBoe ceHTs0ps»)).

11 www.eidos.ru/ gournal/content.htm (MutepHeT - sxypHaI «DHI0C»).
12 www.exponenta.ru (o6pa3oBatenbHbIN MATEMATUYECKUN CANT).
13 kvant.mccme.ru (aaekTpoHHas Bepcus xKypHana « KBaHT».

14 www.math.ru/lib (anekTponnas MmaremaTuueckas OMOINOTEKA).



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Koanvecrso yacos D1eKTpoHHbIe HUPPOBLIE
11/-11 Tema ypoka Beero KonrTpoasubie  IlpakTuyeckue fI[:;'?eHHﬂ o0pasoBaTejbHbIe
padoThbI padoTbI pecypcnl
OcCHOBHBIE OHSATHS
CTCPEOMETPHUU: TOUYKA, TIPSMas,
TUIOCKOCTB, MIPOCTPAHCTBO.
[IpaBuia uzobpaxenus Ha 1 bubmmoreka [JOK
PUCYHKAX: U300paxeHHs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaiiesIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTHs: mepecekaronuecs
MIJIOCKOCTH, lfepecexafomnec;l 1 brbmmorexa [TOK
https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TEPECEKAIOLTNECs 1 bubmorexa LOK
https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnmnoreka HOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenns o kyoe u
UpamMuJie, X Pa3BEPTKU U 1 bubmuorexa [IOK

monenu. CeueHns
MHOTOTPaHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNs 0 KyOe u
MUpaMHUIe, KX Pa3BEPTKH U

bubnunoreka LIOK

0 Mozenu. CeueHus https://m.edso0.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPUH: Bu6mmoteka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

8 MMOCTPOCHUU CTEPEOMETPUH: bubmmorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnnorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJICJICTBUS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM

10 MIOCTPOCHUU CTEPEOMETPUH: bubmuoteka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJICJICTBUS U3 HUX
B3aumHoe pacnonoxenue mpsiMbix

11 B [IPOCTPAHCTBE: bubmuoteka [IOK
TEPECEKAOIIMECS, TTAPAIUICIIBHBIE https://m.eds00.ru/1a2520f6
Y CKPEIIMBAIOIIUECS MTPSIMbIE
[TapannensHOCTh MPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:

12 napajuiesIbHbIC IPSMBIC B bubmmorexa [OK

[IPOCTPAHCTBE; MAPaUIEIbLHOCTD
TPEX MPSAMBIX

https://m.edso0.ru/93ad36b3
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[TapamienpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubnunoreka LIOK

13
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron Mexay npsMbIMU B Bbu6mmoteka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTb MJIOCKOCTEH: Bu6mmoteka [JOK
MapajieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocrelimye npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HJIOIZKOCI;I/I' TETpad bubnroreka LTOK
P - TeTpasap, https://m.eds00.ru/4a28dc02
KyO, mapasienenumne/
bubmmoteka IIOK
20 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bubnmnorexa LIOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[Ipsimble M TUIOCKOCTH B bubmuortexa [IOK
npocrpancTse. [lapamiensHOCT https://m.edso00.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPAMOU U
PHEHIHKY TP P but6mmoreka [IOK
23 MJIOCKOCTH: TIEPIIEHIUKYIIIPHbIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/2e18f255
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24 [Ipsimble napasuienbHblEe U Bu6muoteka [JOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasiensHele U bubnnoreka [JOK
MEPIIECHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH bubmmoreka [JOK
MPSAMOM U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHmKyIspHOCTH Bu6mmotexa [JOK
MPSMOU U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsmoit bubmmoreka [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit Bu6mmoteka [JOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHue OT TOYKH JI0 bubnnorexa [JOK
IJTOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edso0.ru/33c477d3
710 TIJI0CKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE:

39 paccTostHue OT TOYKH JI0 bubnnorexa [JOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM https://m.edsoo.ru/66fefadd
710 TIIOCKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE!

33 paccTosiHUE OT TOUKH J10 bubmuorexa [IOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOKN https://m.edsoo.ru/a5b7b8e3
710 TIIOCKOCTH

34 [lepnieHquKyIsAp U HAKIOHHBIE: bu6muoreka [JOK

pacCToAHUEC OT TOYKH OO

https://m.edsoo.ru/dbee22bc
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
710 IJIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YroJl bubnmnoreka HOK
MEXKY MPSAMON U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, TMHEHHBII bubmmoreka [JOK
YIoJI IBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJj, JTUHEHHBIN Bu6mmotexa [JOK
yroJ IBYrpaHHOrO yriia https://m.edsoo.ru/c7c777ed
[lepnenuKyIsIpHOCTD
38 IIJIOCKOCTEM: IPU3HAK bubnuoreka [IOK
MEPIEHIUKYISIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[leprieHAUKYIAPHOCTD
39 IIJIOCKOCTEM: IPU3HAK bubnuoreka [IOK
MEPIEHANKYISIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnieH IUKYISIPHOCTD
40 IJIOCKOCTEM: MPU3HAK bubmuoteka [IOK
MEPIEHANKYISIPHOCTH JBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o TpEX nepHeHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYISIPax bubmorexa [TOK
https://m.eds00.ru/9f246736
44 KonTponbHas padora no remam bubmuoteka [IOK

"[lepneH IUKYISIPHOCTD NMPSAMBIX U

https://m.edsoo.ru/5b971ef3
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mockocTeil" u "YTibel Mex1y
NPSAMBIMH U TIJIOCKOCTAMU"

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAHHUKA, BBIYKJIBIE U
HEBBIIYKJIbIE MHOTOTPAaHHHKH,
pa3BEPTKAa MHOTOIPAHHUKA

bubnunorexa LIOK
https://m.edsoo.ru/2d24e873

46

[Ipu3ma: n-yronpHas npusma;
IpaHy ¥ OCHOBAHUS [TPU3MBIL;
npsiMasi U HAKJIOHHAS TIPU3MBbI;
OOKOBast ¥ OJTHASI TOBEPXHOCTH
PU3MBI

bubnunoreka LIOK
https://m.edsoo.ru/b4ad63ad

47

48

49

[Tapamtenenunen,
MIPSIMOYTOJIBHBIN MTapajlIeIeIuIIe
U €ro CBOMCTBA

[Tupamupa: N-yroapHas NupaMuaa,

I'paHu ¥ OCHOBaHHE MUPAMMU/IBL;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MUPaMU/IbI; IPaBUIIbHAS U
yCeu€HHas nupaMuaa

[TpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE MPABHILHOTO
MHOTOTpaHHHKA; MPaBHIIbHAS
pHU3Ma U MpaBUIIbHAS MHPAMU/IA,;
MpaBUIbHAS TPEYroJbHAs
MUPaMU/Ia U MPaBUITbHBIN
TeTpadIp; Kyo

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

bubnmorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunotexa LIOK
https://m.edso00.ru/074c8865

50

[IpencraBnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,

bu6nunorexa LIOK
https://m.edsoo.ru/a0fdd5bf
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https://m.edsoo.ru/8a7be683
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JOJIEKadIp U UKOCA3IP.
CumMeTpusi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOYKH,
IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI 1 bubnuoreka [JOK
CUMMETPUH B IUpAMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIneaax, mMpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB
MHOTOTPaHHUKOB: p&opa 1 bubmorexa HOK
p - bebpa, https://m.edsoo.ru/6cdbecef
JaroOHaJIA, yTITbI
[Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSAMOM
MPU3MBI, TUIOIA/Ib OCHOBAHU I 1 bubmorexa HOK
p ’ ta . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MIPABHILHOM
MUPaMU/IBI, TEOpPEMa O TUIOMIATH 1 bubmorexa HOK
p f[ - TOP m g . https://m.edso0.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
KonrtponbHas pabora no Teme 1 1 bubmuoteka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bubnunotexa LIOK
[TonsiTre 06 00bEMe 1
https://m.edso0.ru/7ad0020b
bu6nmnorexa LIOK
O0BEM mUpamMuIbI 1
paMia https://m.eds00.ru/235171b3
bu6nunoreka LIOK
O0BEM mUpamMuIbI 1
pania https://m.edsoo.ru/fA7dfefd
O0BEM TUpaMUIBI 1 bubnmnoreka [JOK



https://m.edsoo.ru/b9e777d9
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https://m.edso0.ru/79¢10312

N bubnuorexa [{OK
60 06
M THPaMHIET https://m.edsoo.ru/2faadc3f
. bu6nmoreka [IOK
61 06
DM TIPHIME! https://m.edso0.ru/79853608
N bu6nmoreka [IOK
2
6 OOném mpHsMe! https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 06
DM TIPHIMET https://m.edso0.ru/482d3f51
64 KonTponbhas padbota no teme bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHHKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMAaTHU3alKs 3HAaHHIA. bubnuoreka [{OK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 06061IeHNE
CUCTEMaTHU3aIMs 3HAHWUH.
Beluncrienune paccTosHUN: MEXIY
66 BYMsI TOUKaMHU, OT TOYKH JIO bubmorexa HOK
ABY . ’ A https://m.edso0o.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMA
bubnunorexa LIOK
67 Hrorosas koHTpOLHAA padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 060061IeHNE
cHCTEMaTH3aINsI 3HAaHUH.
bubnunorexa LIOK
68 Brrauciienue yrioB: Mexy

CKpCHIUBAIOIIUMUCSA ITPAMBIMH,
MEXy NMPSAMOU U IIIOCKOCTBIO,

https://m.edso0.ru/56765e8hb



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

JBYTPAaHHBIX YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabHubie IIpakTHyeckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Cdepa u map: ueHTp, paaunyc,

1 MaMeTp; TJIOMIAIb TOBEPXHOCTH 1 bubmorexa LOK
A p; TWIOMman P https://m.edsoo.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl u

bubnunoreka LIOK
2 IUIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o6paxkenue cdepsl, mapa Ha 1 bubmmorexa [JOK
miockoct. CeyeHus mapa https://m.edso0.ru/bc15f7f2
[unusapudeckast TOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnnorexa [JOK
IUIOINAAbL OOKOBOM M IIOIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N300paxkenne nunuHapa HA
IJIOCKOCTH. Pa3BépTka uimHapa.

p P bubnunorexa LIOK

6 CeueHust IMHIIPA (TUTIOCKOCTHIO, 1

napasuiebHON WiIn
NEePIEeHIUKYIIPHON OCH LIMIUHAPA)

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM

bubnunoreka LIOK

! IIOBEPXHOCTHU, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW OBEPXHOCTHU
Konyc: ocHOBaHue u BepIMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmmorexa [JOK

N N https://m.edso0.ru/897dd3b2
OOKOBOH U MOJHON OBEPXHOCTH
Yceu€HHblil KOHYC: 00
9 BBICOTA; OCHOBaIi,I/IH u gjzzf;:m ’ bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnoreka [JOK
napasuieibHONM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPILUHY)

1 KombOunanus ten Bparienus u bubnunorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OUCaHHBIN OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubmuoreka [IOK
MHOTOTPaHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpalleHus

13 [ToursTue 06 06bEMe. OCHOBHEIC but6mmorekxa [IOK
CBOIcTBa 0OBEMOB TN https://m.edsoo.ru/26a03fb7

N bubmuoreka [{OK
14 O6beM uHHApa, KoHyca https://m.eds00.ru/5513d87b
15 O0BEM mrapa u momaas cheps bubnuotexa [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
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https://m.edsoo.ru/d189bde2

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
CooTHoOIIeHUS MCXKAY IiomaaaMunu

bubnunorexa LIOK

16
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
17 KonTtponbHas pabora mo Temam bubnuoreka [JOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MmI0CKOCTH U B bubnnorexa [JOK
MPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB buGnuorexa [IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXEHHE BEKTOPa Ha YUCIIO Bubmiorexa OK
p https://m.edsoo.ru/dee379¢eb
PasnoxeHne BEKTOpa 110 TPEM
21 HEKOMIUIAaHAPHBIM BEKTOPAM Bubmiorexa ITOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamnenenumnena
Pemenne 3amay, cBI3aHHBIX C
22 OpUMEHEHUEM IIPABII IEUCTBUH C bubnmorexa IOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLIA METO
23 I I/Ip ElIEHUN reOMep NYECKUX ’ bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3amay
IIpssMmoyronbHas cucrtema
24 KOOpJIMHAT B IIPOCTPAHCTBE. bubmuorexa [IOK

Koopnunars! Bektopa. IIpocreiimme
3a/1a4M B KOOpANHATaX

https://m.edsoo.ru/48db7058
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o5 Yron mexay BEKTOpaMH. bubnmnoreka HOK
CkansipHo€ NMPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brrunciienue yrioB Mexmy bubmuorexa [JOK
NPSAMBIMU U TIIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTtponbHas pabora o Teme

27 "BekTopbl 1 KOOpIMHATHI B bubmmorexa [JOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

28 cucremaTtusaius 3Hanuii. OCHOBHBIC bubnuorexa [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpeHue, 0600IICHNE 1

29 cucremaTtu3aius 3Hanuii. OCHOBHBIC bubnuorexa [IOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHUH
[ToBTOpenue, o6obIIeHNE U

30 cHUcTeMaTH3aIlns 3HaHWi. 3a/1aun bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3aIlys 3HaHWi. 3a/1aun bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHnue, 0600IIeHNE U

39 cucreMartusalus 3HaHuil. OCHOBHbIE bubmmoreka [JOK

burypsl, QpakTel, TEOPEMBbI Kypca
CTepEOMETPUH

https://m.edsoo.ru/74b2ad91
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bubnunoreka LIOK

33 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.edsoo.rulec24dfc?
34 [ToBTOpenue, o6o0IICHNE U 1 bu6mumotexa [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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