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HOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «l'eoMeTpus» 0a30BOTO YPOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pazpaborana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHETO O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIAEMBIX K
MaTEeMaTH4eCKOMYy OOpa30BaHWIO, W TPAJAHUIHMA POCCHUCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl o0ecrieynBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIIMMU OCHOBY JUISI CaMOPA3BUTUS W HEIMPEPHIBHOTO 00pa3oBaHMS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00YYaIOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TI€OMETpUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAUYUMOCTHIO METANpPEIMETHBIX M
MPEIMETHBIX PE3YJIbTATOB OOyYEHHsS] T'€OMETPUU B HANPABJICHUM JIMYHOCTHOTO
pa3BuTug oOydaronuxcsi, (GopMupoBaHus (PYHKIMOHATBLHOM MaTeMaTU4YeCKOU
IPaMOTHOCTH, U3YUCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
abCTpakifii, COOTHOIIEHUH pPEATbHOIO0 M HICAIBHOr0, XapaKTepe OTPaKECHUS
MAaTEMAaTHYECKOW HAyKOW SBICHUM M TNPOLECCOB pPEAJTbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yYallUXCS, a TaKKe KAayeCTB MBIIUICHUS, HEOOXOJUMBIX HJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgercs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHsA, TaK KaK OOECHEYMBAET BO3MOXKHOCTh M3YYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAyYHOW HAIPaBJIECHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MblUieHUe, (HOPMUPYEMOE NPH H3YHYEHHH OOY4YarOIIHMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKH JTOTUIECKUX YTBEPKIACHUI
B XOJIe pEeUIEeHUs] T€OMETPUYECKUX 3a/]ad, YMEHHUE BBIABUTATh U OMNPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHUPOBATHCS B NMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTsIX AEesATENbHOCTU 4YelloBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHWS M aKTUBHOIO
npeoOpazoBaHusi  JAEUCTBUTENbHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu O0OBEIUHSAET pa3Hble BHUABl Y4eOHOWM U TPYIOBOM NEATETHLHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHANBHO BAXKHBIX KAaueCTB, IMOITOMY aKTyajbHa
3a7aya GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHUYECKON JAEATENBHOCTH 10 MHOTUM HAaIIPaBJICHUSM.

[lens ocBoeHus mporpammbl ydeObHoro kypca «['eomerpus» Ha 0a3oBoM
ypoBHE 00yueHus — oOmeoOpa3oBaTebHOE W OOUIEKYJIbTYPHOE Ppa3BUTHE
oOyvaromuxcsa  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs |
WCMOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM U JCHUCTBUN,
crenupUYHBIX T€OMETPUH, BOBMOXXHOCTH YCIEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CMELMATIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIb30BAHUEM F€OMETPUHU.

[Iporpamma mno reomeTpur Ha 0a30BOM YpOBHE NpeIHa3HA4Y€HA I
o0yJaromxcs CpeiHeN MIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha YpPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOMTBH OOIIME MAaTeMaTHYE€CKUE YMEHHUS, CBSI3aHHBIC
CO crneuu(puKoil reoMeTpur M HEOOXOAMMBIE JUIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUHMTh I€OMETpHIO Oosee
riy0OKO, €clii B JaJbHEHIIEeM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JAEATENbHOCTH.

JlocTkeHHe Lenu OCBOEHMSI MpPOrpaMMbl OOECIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3ajad. IlpuopuTeTHhIMM 3aJadaMHM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

e (opmMupoBaHuEe MNpPEACTaBIEHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIbTYpbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

o (opMupoBaHHE MpPEACTaBICHUs O MHOIOTPAHHUMKAX M TejaxX BpallleHus
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJISIONIUX ONMHUCHIBATDH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopmMupoBaHMEe yMEHHsS pacno3HaBaTb Ha YepTekax, MOACIAX MU B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlay Ha MOCTPOCHHS Ha M300paM)EHUSX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHME yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  pEHIeHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHpoBaHWE yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbIE
pacCykKJeHUsl B XOJE PEUICHUS CTEPEOMETPUYECKUX 3aJady M 3aJad C
IIPAKTUYECKUM COAECPIKAHUEM;



e pasBuTHE UHTEJUIEKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEM
oOydJaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHUH, KpUTUUHOCTU MBIIILICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOU
F€OMETPUU: yMEHUE PACIO3HABaTh IMPOSBICHHUS T€OMETPUYECKUX
MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYalMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMPOBATH HUX Ha S3BIKE
IrE€OMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJENH, IPUMEHSITh OCBOCHHBIN
F€OMETPUYECKAM anmapaTr sl PEUlIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3aJla4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTnMYUTENBPHON OCOOEHHOCTHIO MPOTrpaMMBbl SBJISIETCSI BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Hu3y4YeHus 3a7ad, pEeIIacMbIX Ha YpOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPECIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNA Yy
YYAIIUXCS B KypCce CTEPEOMETPUM IPOBOAUTCA 3a CYET PEIICHHs 3aJad Ha
CO37aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Co3naHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJIAIHOCTh, @ OIEpUpPOBaHHE O0Opa3oM — B YCIOBHUSAX OTBJICYECHHS OT
HaIJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoOBHbBIE cozepikarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 knaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpPaHCTBE», «Tena BpauieHus»,
«BeKTOpbI M KOOPAMHATEI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHHAN
pacnpenensieTcss He TOJBKO IO COAEpP)KAaTEIbHBIM JIMHUAM, HO M IO TOJaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUs paboueil MporpaMmbl, pacHnpeAc€HHbBIM MO ToJaM OO0ydYeHWUs,
CTPYKTYpUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJEHHE TIE€OMETPUUYECKHUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYUIECTBISIOCH MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKNCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O0YYarolUXCs, paclupss U
yriyossas e€, o0pasys MpoYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kitacce u 1 yac B
Henenmo B 11 kiacce, Bcero 3a jBa roja ooyuenus - 102 yueOHBIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. lloHsATHe 00 aKCHOMATHYECKOM IOCTPOCHHHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEIACTBUS U3 HUX.

B3auMHOe pacnosnokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKArOIINECs,
NapajuleNibHble W CKpeuuBaronmecs npsmele. [lapammensHOCTh NpAMBIX U
IUIOCKOCTEH B TNPOCTPAHCTBE: IMAPAJUIENbHBIE IpPsSMbIE B NPOCTPAHCTBE;
MapaAJUIEIbHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; YIOJ MEXKAY MNpsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajulebHBIX  TUIocKocTed. Ilpocteiimne mpocTpaHcTBeHHBIE (UTYpHI  Ha
IUIOCKOCTH: TETpa’ip, KyO, napajjiesienunea; NoCTpOeHHE CEUSHHH.

IlepneHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTHU: MEPIECHIAUKYIISPHBIC NPSIMBbIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENbHBIE W IEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJ MEXAY IPSMOU U
IUIOCKOCTBIO;  JABYIPAaHHBIM  Yroj, JIMHEWHBIM Yyrojd JBYTPAaHHOIO  yIUIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT TM[psAMOM [0  IJIOCKOCTH,  TpOoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  NEPHEHIUMKYJSAPHOCTU  JBYX
Iockocter. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOT'PAHHUKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-yronbHas
MpU3Ma; TpaHu U OCHOBAHUS MPHU3MBIL; MPsAMasi U HAKJIOHHAS MPU3MbL; OOKOBas U
MTOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. I[lupammpa: n-yronpHas nupamuga, TpaHd U
OCHOBaHME MUPAMU/IBI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yceuéHHas nHupaMuga. OJIEMEHTbl Npu3Mbl W nupamunbl. lIpaBusnbHbIe
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MPaBWIbHASA MpU3Ma U
MpaBWIbHAS THPAMUJA; NPaBWIbHAA TPEYTOJbHAs NUPAMUA W MPABUIbHBIN
terpadap; KyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
JnoaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.



CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHUpaAMUaX, MapajlIeienuIeax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BoeluncneHue 3JI€MEHTOB MHOTOTPAHHUKOB: péOpa, AMaroHaiad, YIJIbl.
[Inomans OOKOBOMl MOBEPXHOCTH M TMOJHOW TOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TIMOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHOW MHUPAMMUIBI,
TeopeMa O Iulomaau yceu€éHHou mnupamunabl. [lonstue o0 o0véMe. OO0BEM
MAPAMUJIBI, TPU3MBL.

[Togo6upie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIOMIAAIMHU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI.

11 KJIACC

Tesia Bpalmenus

Humuaapuyeckast MOBEPXHOCTb, oOpasytomue UIMHAPUYECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECCKOW TOBEPXHOCTU. LlMmuHap: oOCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMIAJb OOKOBOW W TMOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOHN MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIIasi
U OChb, IUIOMIaJb OOKOBOM U TMOJHOM TIOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasyrollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IMaMeTp; IUIOMAAb MOBEPXHOCTU ChEpHI.
B3auMHoe pacronoxenue chepsl U TUIOCKOCTH; KacaTeabHas TI0CKOCTh K cdepe;
IJI0IA/Ib CHEPHI.

N300paskeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka numuHapa U KOHyCa.

KoMOunanmu Tenm BpallleHMss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHWK, WM TEJO
BpaIcHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
NpsMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa u mioaab cepol.

[longoOubie Tena B mpocTpancTBE. COOTHOMICHUS MEXKIY IMIOMAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TT0I0OHBIX TElL.

Ceuenuss mwidHAapa (TapajulelbHO M TEPIEHAUKYJSIPHO OCH), CEUYEHUs
KoHyca (TapaJielbHO€ OCHOBAHHMIO M TIPOXOJIAIIEE Yepe3 BEPINHUHY), CECUCHHS
nrapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha mIockocTH U B mpocTpaHcTBe. CI0KEHNE U BBIMUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTopa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenue 3amay, CBA3AHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YToJl MExay Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brluncnenne yrioB MexIy MPSMBIMHA U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.

IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMU O0YYAIOMIErocsl KaKk aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIecTBa, TMPEJACTABICHUEM O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHPOBAHHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MporeAyp TpaxiaaHCKOro ooOmecTBa (BBIOOPBI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICMCTBOBATh C COIMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
K HCIOJIb30BAaHHMIO ATUX JOCTIKCHUN B JIPYTrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, OTHYECKOTO IIOBEJICHHS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIHbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OyIyIIEro.

JcTeTHYEeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MUPY, BKJIIOYas 3CTETUKY MaTeMAaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJ1a4, pellIeHUH, pacCyXJIeHUM;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUYECKUM aCII€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dus3nyeckoe BOCNIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO YMEHHUS TPHMEHATh MAaTeMaTHUYCCKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa »K1U3HU, OTBETCTBEHHOT'O OTHOIIICHUS



K CBOEMY 3JI0POBBIO (370pOBOEC IHUTaHHE, COATaHCHUPOBAHHBIA PEXUM 3aHATHH U

OTJIbIXa, perymisipHas dbusnueckas aKTUBHOCTD); busnuecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
JEeSATENbHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; HHTEPECOM K
paziuuHbiM  chepaM  TPO(ECCHOHATBHOW  JACSITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW M €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oymymeli mnpodeccun W pealn30BBIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCcKOMy OOpa3oBaHUIO |
caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEH JKM3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYCCKUX 3a/1a4 MAaTeMaTHICCKOW HAIIPABJICHHOCTH.

JK0JIOTHYeCKOe BOCIIUTAHME:

Cc(OPMUPOBAHHOCTBIO HKOJIOTMYECKOH KYJAbTYPhI, MMOHUMAHHEM BIUSHUS
COLIMAIbHO-DKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON M COIMAIbHOM
CpeIbl, OCO3HaHWEM TJI00aJbHOIO  XapakTepa SKOJOTHYECKHX IMpoOjeMm;
OpUEHTallield Ha NPUMEHEHHE MAaTeMaTHYCCKHX 3HAHMM JUIS peIICHUs 3a1ad B
001acTH OKpY’KaroIleld Ccpeapl, IUIAHHPOBAHHMS IIOCTYIKOB M OIEHKH HX
BO3MOJKHBIX MTOCIIEACTBHM JIsl OKPYIKAIOIICH CpeIbl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHSA HAayKH HM  OOIIECTBEHHON NPAKTHKH, IOHHMaHHEM
MaTeMaTHYECKON Hayku Kak cdepbl YCIOBEYCCKOW JEATCIBHOCTH, JTAIlloOB €€
pa3BUTHSA W 3HAYMMOCTH JUIS PA3BUTHS LMBHJIW3AIMH; OBJIAJICHHEM S3BIKOM
MaTEMaTHKH M MaTEMaTHYCCKOH KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M MCCICAOBATEIBCKYIO ICATCIBHOCTD
UHAMBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOrPaMMbl Y4eOHOTO IpeaMera
«MaremaTtuka XapaKTepU3YyIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
HO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OeUCTBUMU.

1)  Vuusepcanvnvie  no3smaeamenvmvle  Oeticmsus,  obecnedusarom
Gdopmuposarnue 6a308blX KOSHUMUBHBIX NPOYECCco8 00y uarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcarowe2o  Mupa,  NpUMeHeHue  J102UHeCKUXx,
uccie008amenbCKux onepayuti, ymMeHull pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue 1eiicTBUA:



BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHbIE TPU3HAKK MATEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHUM MEXAY HNOHITUSIMH; (POPMYIUPOBATH
ONpENeNeHs] MOHSATUM; YCTAHABIMBATh CYIIECTBEHHBIA  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUA i OOOOIIEHHMS U CPABHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIIpUHUMATh, (POpMyIMpoBaTh M  NpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAMUTENbHbIE U OTpULIATEIbHBbIC, €AUHUYHbIE, YACTHBIE W OOIIUE;
YCIIOBHBIE;

BBISBISITH ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M WU
OPOTUBOpEUUs] B (paKTaxX, [AaHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM U BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOAMTH CaMOCTOSATEILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUU (MPSMBbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpATh Croco0 pemnieHus yuyeOHOM 3agauyd (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUIEHUs, BbHIOMpaTh HauOoJee MOAXOASAIIMA C YYETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue qeCTBUSA:

MCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, NPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MIPOBOJUTH CaMOCTOATEIBHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTU4ecKOro
00BbEeKTa, SBJICHUS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKe BBIIBUTaTh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c unpopmanueii:

BBIABJIIATDH I[G(I)I/II_II/ITBI I/IH(bOpMaLII/II/I, JaHHBIX, HGO6XOI[I/IMI>IX I OTBECTA
Ha BOIIPOC U AJIAA pCHICHUA 3a1a49M,



e BBIOMpaTh UWH(OpPMAIMIO U3  HUCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHMBATH HaIEKHOCTh uHpOpMaITUU 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie  KoMmMyHnukamueHwle Oelicmeus, obecneuusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCAL.

Oo0menue:

e BOCIPUHUMATh W (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBHSIMHU | TIEJISIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJy pelIeHus 3a7]a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

e B X07€c 00CYXJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, pertaeMou 3a1a4u, BEICKA3bIBATh MJICH, HAIICJIICHHBIE HA TTOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHWAJIOTa, OOHApY)KMBATh Pa3U4Me W CXOJICTBO IMO3WIUN; B
KOPPEKTHOU popMme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABIATH  PE3yNbTaThl  PEIICHUS  3aJadd,  OKCIICPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSTEIBbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3a7a4 MTPE3ESHTAIINH U OCOOCHHOCTEH ayUTOPHH.

CorpyaHu4ecTBo:

e TMOHMMATh H  HWCMIOJL30BAaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUyaIbHON PabOThI MPY PENICHUH YYEOHBIX 3a71a4; MPUHUMATh I1JTb
COBMECTHOH JESITENbHOCTH, IUIAHMPOBATh OPTraHMU3AIMIO COBMECTHOMN
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yabTatr padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;

e yYY4acTBOBATh B IPYMIOBKIX (popmax paboThl (00CYXKIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOI 4YacTh pPabOTHl |
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JAPYTHMH YJICHAMU KOMAaHJbI;
OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Vnusepcanvnvie  pezynamueHuvle Oeticmaus, obecneuugarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanmsi:

e COCTaBJISITH IUJIAH, AITOPUTM PEIICHUS 33/1a4, BEIOMPATH CIIOCOO PEIICHUS
C Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM
uH(opMaIuu.

CaMOKOHTPOJIb:

e BJIAJCTh HaBbIKAMHM IIO3HABATENIbHOM peQuieKcMM Kak OCO3HaHUs
COBEpIIAEMBIX JAEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB;
BJIAJETh CIOCO0aMU  CaMONPOBEPKH, CaMOKOHTPOJs Ipolecca H
pe3ynbTaTa peleHus MaTeEMaTUYECKOM 3aauH;

e TMPEABUAECTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3ajaud, BHOCHUTb KOPPEKTHBBl B JI€ATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLEHMBATH COOTBETCTBHE PE3YyJIbTaTa ILEIH U YCIOBHSIM, OOBACHSTH
IPUYMHBI JOCTHKEHUS WIM HEJOCTH)KEHMSI pE3yJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OIINUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATH aKCMOMBI CTEPEOMETPUM M CIIEICTBHUS M3 HHUX IPU PEIICHHUH
reOMEeTPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudumupoBaTh B3aUMHOE paCHOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JBYTPAHHBIA yTOJd, TpaHU ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOTO yTIJa; rpajaycHas Mepa
JIBYTPaHHOIO yrJja.

OmneprpoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBIMYKIIBI W HEBBITYKIbIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHMpaMuJa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBatb ~ MHOTOrpaHHMKH,  BBIOMpas ~ OCHOBaHMS s
Kjaccuukanuy (BBINYKJIblE U HEBBIMYKJIBIE MHOTOIPAHHHMKHU; MPAaBUJIIbHBIC
MHOTOI'PAaHHHUKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapajlIeIeIUIEeAbl ).

OnepupoBath MOHATUSMHU: CEKYIAs IIJIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIOJIb3YSl METO/]T CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAaHHUKOB METOJOM  CJE€AOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BUA
CBepXy, COOKY, CHH3Y.



PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITMYUH O 00pasiaM WiH
aIrOpUTMaM, IPUMEHSsS W3BECTHBIE AHAJIUTUYECKUE METOAbl IIPU PELICHUU
CTAaHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSIHUM MEXIY JIBYMs
TOYKaMH, OT TOYKM JO TMpPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIUBAIOIIUMHUCS MIPSIMBIMU.

PemaTte 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEITMYUH MO 00pa3iaM WiH
aJropuTMaM, IPUMEHS HW3BECTHBIE AHAIIMTUYECKUE METOJbI IIPU PELICHUHU
CTaHJAPTHBIX MATEMAaTUYECKHUX 3aJa4 Ha BBIYWCIECHHUE VYIJIOB  MEXAY
CKPCIIMBAKIIUMUCA MPAMBIMHA, MEXJIYy NOPSIMOAW U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIICHUS MEXIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH UH(MOpMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTeXax H
PUCYHKAaX.

[IpumensaTy reoMerpuueckue ¢GakThl ISl PEHIEHUS CTEPEOMETPUUYECKUX
3a71a4, IPEANOJIararlMx HECKOJIBKO 1IaroB PELIEHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopMme.

IIpumenaTs nOpocTredive NpOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HU, PAClIO3HABAaTh POSBJICHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

IIpuMeHATh MOJy4YEHHbIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATHh pEajbHbIC
CUTyallUM W TPUMEHATh W3YUYEHHBIE IIOHATHUS B MPOLECCE IOUCKA PELICHUS
MateMaTu4ecku CcQGOpPMYJIMPOBAHHON MTPOOJIEMBbI, MOJIEIUPOBATh peaIbHbIE
CATyallUM Ha A3bIKE TEOMETPUM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCIOJIb30BAaHUEM T€OMETPUYECKUX TIOHSITHI U TEOpeM, anmapara aiareOpsbl; penarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECKUX BEIIMUUH.

11 KJTACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas TOBEPXHOCTb, 0Opa3yrolue
[WIMHIPWYECKON  MOBEPXHOCTH;  IIWIMHIDP,  KOHWYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHNIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LWIMHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudummpoBaTh B3auMHOE pacroioKeHue cepbl U TIOCKOCTH.



OmneprpoBaTh MOHATUAMH: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Boruucnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM Ten  BpallleHHS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaIlCHUS.

BbaucnsaTh COOTHOLICHHS] MEXIY IJIOIAASIMH IMOBEPXHOCTEN M 0ObEMaMu
MOJIOOHBIX TEJI.

N3o00paxarh m3yuyaemble (DUTYpBI OT PYKH W C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BbIOTHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0ObEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, WHTEPHOPETHPOBATH M MNpeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexXax U
PHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONMHATE  JEHCTBHUSL CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[TpuMeHATh MpaBUIIO MapalieNenuIea.

OmneprpoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpaMU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

Haxoautb cyMMy BEKTOPOB U MPOU3BEIAECHUE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJIApHOE MPOU3BEIAEHUE, PACKIaAbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOI cucTeMe KOOPAUHAT.

[TpumensaTs reomerpuueckue (HaKTbl Ui PELICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPeANnoIaralouX HECKOJIbKO IAroB PElIeHUs, €CJIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemarp mpocreiimne reoMeTpuyecKkrue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METOJA.

Pematp 3amaus Ha J/10Ka3aTENbCTBO MATEMATHMYECKUX OTHOUIEHUH W
HaXO0XKJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3liaM WIHA alfOPUTMaM, PUMEHSS
M3BECTHBIE METO/IbI PU PEUICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[TpumeHaTs mpocTEiline NpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKIX 3a/1ad.



IIpuBOINTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
’KU3HU, PACIIO3HABATH POSIBJIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MONMYYECHHBIE 3HAHWUS Ha IPAKTHKE: AHAIM3UPOBATH pEaJIbHbBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATUS B IPOLECCE ITOMCKA PELICHUS
MaTeMaTH4eckKu CGOPMYJIHPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pEalIbHbIC
CUTyallud Ha A3bIKE TEOMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TeOpeM, annapara aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HanmeHoBaHMe pa3/ie/ioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

JuekTpoHHbIE (HUGpPOBbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Bgenenue B CTCPCOMETPHUIO

10

https://urok.apkpro.ru/

[Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEH

12

3

IlepneHquKyIAPHOCTD NPSAMBIX U
IJIOCKOCTEHN

12

https://resh.edu.ru/

Vsl MCKAY NPSAMBIMHA U INIOCKOCTAMHA

10

MHororpaHHuku

11

O0BbEMBI MHOTOIPaHHUKOB

https://urok.apkpro.ru/

4
5
6
7

IToBTOpEHME: CEUECHHUS], PACCTOSIHUSA U YTJIbI

—_ | = | =] —

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE

HauMeHoBaHMe pa3/iesioB U TeM uudposbie

Ne i/m P KoHTpoJbHBI IIpakTH4eckue (up )
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

e padoThI padoThI
pecypchl

Tena BpareHus 12 https://ege.sdamgia.ru/
OO0BbEMBI TET 5 1 https://resh.edu.ru/
BekTopbl 1 KOOpAUHATEI B TPOCTPAHCTBE 10 1 https://ege.sdamgia.ru/
[ToBTOpenue, o6o0IIEeHNE, . |
CcHUCTeMaTU3alrs 3HaHUI

OBLIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 34 3 0



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcCHOBHBbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMast, II0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHUsI Ha PUCYHKAX:
N300paKeHUs INIOCKOCTEH, apaIeIbHbIX
IpsIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: NEepeCCKaroImmrecs rmIoCKOCTH,
MepecCKaromuecs npsamasa 1 JIOCKOCTb

IlonsTus: NnepeceKaromurecs ImIoCKOCTH,
IepeceKarommecs npsamasa u JIOCKOCTb

https://apkpro.ru/

3HAKOMCTBO C MHOI'OI'paHHHUKaMHU,
I/1306pa)KCHI/Ie MHOTI'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

Hauanesubie cBeieHus 0 KyOe U mupamusie,
UX pa3BEPTKU U Mojienu. CeueHus
MHOTOTPaHHUKOB

HavanbHble cBeieHus o0 Kyoe U nupamu/e,
ux pa3BEépTKU U Mozenu. CeueHus
MHOTOI'DAaHHHKOB

TToustre 00 akCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX



https://apkpro.ru/

[NousTHE 00 aKCMOMATUYECKOM

Ha TJIOCKOCTH: TETPadp, KyoO,

8 MIOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsiTHE 006 akCHOMaTHYECKOM

9 IOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPUH U CIEACTBUSI U3 HUX
[TonsiTHEe 006 aKCHOMAaTHYECKOM

10 HOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
B3aumHoe pacnonoxeHue NpsiMpIx B

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
napajuleJIbHbIE U CKPEIMBAIOIINECS
psIMbIE
[TapaynesnbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJuIeIbHbIE npm\fme B htts://apkpro.ru/
IIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh NPSIMBIX U IUIOCKOCTEN B

13 npoctpaHcTBe: [lapamienbHOCTh TPsIMOil U
IUIOCKOCTH

14 VYTriasl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM

15 Yros Mexay NpsIMBIMHU B ITPOCTPAHCTBE

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napaJuleIbHbIE IIOCKOCTH

18 CBolicTBa napauiesIbHbIX IJIOCKOCTEH

19 [Ipocreiinne npocTpaHCTBEHHbIE (PUTYPBI



https://apkpro.ru/

napaiCICIIuIIC

20 [TocTpoenue ceuenunit
21 ITocTpoenue ceuenuit
KontponbHas padota o teme "lIpsimbie u
22 IJIOCKOCTH B MPOCTPAHCTBE. https://apkpro.ru/
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYASIPHOCTH NPAMOUN 1
23 IUIOCKOCTH: NIEPIICHANUKYJISIPHBIE NIPSIMBIC B
IIPOCTPAHCTBE
24 [IpsimMble napasnenbHble U
MEePIEeHIUKYIISIPHBIE K IJIOCKOCTH
’5 [IpsimMble napaiienbHble U
NEPIEHUKYJIIPHBIE K IIIOCKOCTH
26 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U https://
IUIOCKOCTH www.yaklass.ru/
7 [Ipu3Hak nepneHIuKyISIpHOCTH IPSIMOU U
IUIOCKOCTH
)3 Teopema o0 mpsMON NEPICHANKYISIPHON
IUIOCKOCTH
9 Teopema o npsiMO NTEPIIEHAUKYIISIPHOU
IJI0CKOCTH
30 Teopema 0 npsiMO NEPIIEHAUKYIIIPHOU https://apkoro.ru/
IUIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH
32 [lepnenuKyIsip M HAKJIOHHBIE: PACCTOSHUE



https://apkpro.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://apkpro.ru/

OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT
MPSIMOU JI0 TIJIOCKOCTH

[TepnienaAMKYJsIp M HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM 10 TUIOCKOCTH
[lepneniuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM 10 TUIOCKOCTH

15 VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY |
MPSIMON U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJl, TMHEUHBIA Yol 1 httos://apkpro.ru/
JIBYTPaHHOT'O yIJia

37 JIByrpaHHbI{ yroJl, TMHEWHBIA YToJI |
JIBYTPaHHOT'O yIiia
[lepneHIUKyYIAPHOCTD MJIOCKOCTEM:

38 IIPU3HAK NEPIIECHINKYJISIPHOCTH JIBYX 1
IJIOCKOCTEN
[lepnieHIUKyYIAPHOCTD MJIOCKOCTEM:

39 IpU3HAK NEPIEHANKYISIPHOCTH ABYX 1 https://fipi.ru
IUIOCKOCTEH
[leprieH UKy IAPHOCTD MIJIOCKOCTEM:

40 IIPU3HAK MEPIIEHIUKYIIIPHOCTH IBYX 1
IJIOCKOCTEH

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX 1

42 Teopema o TpEX neprneHANKYIApax 1

43 Teopema o TpEx mepHEHANKYIISIPax 1

44 KonTponsHas padbora no remam 1



https://fipi.ru/
https://apkpro.ru/

"[lepnieHAUKYIIPHOCTD MPSMBIX U
mIockocTe" U "YIibl MeXIy MPSAMBIMA U
miockocTsmMu"”

45

ITonsarue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOTr'OrpaHHuKa

https://apkpro.ru/

46

[Ipu3ma: n-yronpHas mpu3mMa; rpaHu 1
OCHOBaHMS IIPU3MBI; IIpsIMasi ¥ HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHAS! IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, NpsAMOYTrOJIbHbII
napajuIeIICIMIIe] U €r0 CBOMCTBA

https://

www.resh.edu.ru/

48

[Iupamupa: n-yroapHas nupaMuaa, rpaHu 1
OCHOBaHUE MUPaMUbl; OOKOBas U TOTHAS
ITOBEPXHOCTh MUPAMUJIBL; IPABUIIbHAS U
yCeU€HHAas nupaMuia

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS
npu3Ma U NpaBUIbHAs MHPaMU/Ia;
npaBUiIbHAs TPEYrojbHAas MUPAMUIA U
NpaBUIBHBIN TETpa’Ip; KyO

50

Hpe,I[CTaBJ'IeHI/Ie O ITPaBUJIBHBIX
MHOT'OI'paHHHKAaX: OKTasap, A0ACKaAAp U
HKOCasJIp.

https://

ege.sdamgia.ru/?
fphp

51

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH, MIPSIMOM, TIOCKOCTH.
DeMEHThl CAMMETPUU B TUpaMUax,



https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://apkpro.ru/

MnapamiciIcmicaax, IpaBUJIbHBIX

MHOTOTpaHHHUKaX
5 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: i https://
pé6pa, TuaroHasu, yribl www.resh.edu.ru/
[Inomanb 60KOBOI NOBEPXHOCTH U MOJHON
53 MOBEPXHOCTHU MPSIMOU MPU3MBI, TIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSIMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIILHON MUPaAMUJIBI, 1
TEOpeMa o IUIOIIAI OOKOBOM MOBEPXHOCTH
YCE€UEHHOU MUPAMUIBI
55 KonTponbHas pabota mo Teme | https://
"MHororpaHHuku" www.resh.edu.ru/
56 [Tonsitue 06 00BEME 1
57 O6bEM upamMuIsl 1
58 O0BbEM nupaMuIsl 1
59 O06BEM TUpaMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O06BEM IPU3MBI 1
62 O06BEM IPU3MBI 1
63 O06BEM npu3MbI 1
64 KonTtponbHas padora o teme "O0bEMbI 1 https://
MHOTOTPaHHUKOB" www.yaklass.ru/
[ToBTOpeHue, 0600IIEHNE cCCTEMAaTH3aIUs
65 3HaHuil. [locTpoeHne ceueHuii B 1

MHOI'OI'PAaHHHUKE



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

66

[ToBTOpEeHHE, 0600IIIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIUnCIIeHNE paCCTOSTHUN: MEXKITY
JIBYMsI TOUKaMH, OT TOUKH JI0 IPSMOii, OT
TOUYKH JI0 IJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

https://

www.yaklass.ru/

67

Wrorosas koHTposibHas paboTa

68

IToBTOpeHue, 0000IEHNE CUCTEMAaTH3AIIHS
3HaHUU. BeluncieHne yrioB: Mexay
CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEKIY
IIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://www.yaklass.ru/
https://www.yaklass.ru/

11 KIIACC

Kosun4yecTBo 4yacoB i DJIeKTPOHHbIE
ara
undgposbie
Nen/m | Tema ypoka Konrpoasueie | Ilpakruueckne | H3yYeHH
Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypcsbl
| Cdepa u map: UeHTp, paanyc, TMaMeTp; 1
TUTOMIA/Ib TTIOBEPXHOCTH CEpPhI
Bzaumnoe pacnonoxenue chepsl 1 hit
ps://
2 TUIOCKOCTH; KacaTelbHas TIOCKOCTh K 1
www.yaklass.ru/
cdepe; momanb chepsl
3 N3o0pakenue cdepsl, mapa Ha 1
wiockocTH. CeueHus mapa
[{unuHIprdeckas MOBEPXHOCTD,
4 00pa3yroIue MIHHIPUIECKON |
MOBEPXHOCTH, OCh IIMIINHIPUYECKOM
MOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBAS hit
ps://
MMOBEPXHOCTh, 00pa3yroIas u OCh; ,
5 P ’ I?, M . ’ 1 ege.sdamgia.ru/?
TJI0MATh OOKOBOM M TTOTHOU
fphp
MTOBEPXHOCTH
N300pakeHne MWIMHAPA Ha TUIOCKOCTH.
6 Paspéprka nunuaapa. CeueHus !
IAIUHAPA (TI0CKOCTHIO, TapaTIIeIbHOM
VT TIEPTICHIUKYJSIPHOW OCH IIJTUH/IPA)
Konnueckasi moBepXHOCTh, 00pa3yoline
7 KOHHUYECKOH ITOBEPXHOCTH, OCh U 1

BCpIIMHA KOHHYECKOM MMOBEPXHOCTHU



https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://www.yaklass.ru/
https://www.yaklass.ru/

Konyc: ocHOBaHuE U BepIInHa,

8 00pa3ymoasi ¥ OCh; MJIOMAIs OOKOBOU U
MOJTHOM TOBEPXHOCTHU
Y ceu€HHbI KOHYC: 00pa3yronue u
9 BBLICOTA; OCHOBAaHHUS U OOKOBAast
MMOBEPXHOCTH
N3o00pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca https://
10 (TUIOCKOCTHI0, MMapasuIeIbHON ege.sdamgia.ru/?
OCHOBAHUIO, U TUIOCKOCTHIO, POXOISAIIEH fphp
4yepe3 BEPIINHY)
1 KomMOuHanust Ten BpameHus u
MHOTOIPAaHHUKOB
MHOrorpaHHuK, OIMCAHHBIN OKOJIO
12 cdepsl; chepa, BOUCaHHAS B
MHOTOTPAHHUK WJIM B TEJIO BPAIICHUS
13 ITonstre 006 00bEMe. OCHOBHEBIE
CBOIicTBa 00BEMOB TeI
14 O0BEM IUIMHApa, KOHYCa
15 O0BEM mIapa U TIomaIh Chephl
[Tono6HbIE TeNa B MPOCTPAHCTBE.
16 COOTHOILIEHUS MKy TUIOIIAASIMU hitps://
. .. www.yaklass.ru/
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI
17 KonrposnbHas padora no remam "Tena
BpameHus" u "O6beMbl Ten"
18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE
19 CrnosxeHue 1 BHIYUTaHUE BEKTOPOB



https://www.yaklass.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp

20

YMHOKEHHE BEKTOpa Ha YHCIIO

21

Pa3noxenue BekTopa 1o TpémM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napajenenunesa

https://skyeng.ru/

22

Pemienue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM [IPaBUIl IEUCTBUH C
BEKTOPaMH

23

[TpsimoyronbHas cuctemMa KOOpAUHAT B
npoctpancTse. KoopanHAThI BEKTOpA.
ITpocreiimue 3aauu B KOOpAUHATaX

24

Yron mexay Bekropamu. CkansipHoe
MIPOU3BEIEHNE BEKTOPOB

25

Brruncnenue yrioB Mexay NpsIMbIMU U
TUIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO IPU
pELIEHNU T€OMETPUYECKUX 3a1a4

27

KonTponbras pabota mo Teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

>
=
v

www.vaklass.ru/

28

[ToBTOpeHue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIC
¢burypsl, ¢pakThl, TEOpEMBI Kypca
IUTAHUMETPHH

>
=
”

ege.sdamgia.ru/?

—
>

29

[ToBTOpeHue, 06001IeHUE U
cucreMaTHn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOpEMBbI Kypca
TUTAHUMETPHUH

2 |8

ege.sdamgia.ru/?

g

30

IToBTOpEHME, 0000IIEHUE U
cHCcTEeMaTH3alus 3HaHWi. 3amadn



https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://www.yaklass.ru/
https://www.yaklass.ru/
https://skyeng.ru/

INIAHUMETPHUHU U MCTOABI UX PCIICHUA

[ToBTOpeHME, 0000MECHUE 1

31 cucTeMaTu3aIus 3HaHui. 3agaun 1 https://skyeng.ru/
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHme, 006001IIeHUE 1

1 cucremaruzanus 3HaHuiH. OCHOBHBIE 1
burypsl, ¢paxTsl, TEOpEMBI Kypca
CTEpEeOMETPUHN

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpEHME, 0000IIICHUE U 1
CUCTeMaTH3alus 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Maremaruka: anredpa ¥ Hauajga MaTeMaTUYECKOT0 aHAJIN3a, TEOMETPHUS.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3os B.®., Kagomiues C.b. u

npyrue, AkinonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. Boponuaruna O. A., Beicoukuii 1. P., Tpynun A. A. Amenko U. B.
[IpakTHKOOPHUEHTUPOBAHHBIE MATEMATUUYECKUE 314U KaK CPEICTBO
pa3BUTHS PYHKIMOHAIBHOU rpaMOTHOCTH // [lenarornueckue usMepeHus.
—No 2.

2. Kapnayxona O. A. Ilpukiannele 3ajjaui B MaTeMaTHKe: yaeOHOe mocooue /
O. A. Kapnayxoga, B. A. lllepmnesa, T. O. Kouerkoa. — Cu0. denep. yH-
T, H-T kocmu4. 1 uadOpM. TexHosoruil. — Kpacunosipck: COY, 2020

3. amupo U. M. Hcnons30Banue 3a1a4d ¢ MPaKTUYECKUM COJEPKAHUEM B

npenoaaBaHuy mateMatuku. KH. s yaurens. — M.: [Ipocsemenne, 1990

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
1. Math.ru — [Dnexrponnsiit pecypc]. — URL: https://math.ru (nara
oOparenust: 23.06.2023).
2. Topran «Exunoe coneprxanue oo1mero o0pazoBaHus». — [ DIEKTPOHHBIHA

pecypc]. — URL: https://edsoo.ru/



. MudpopManinoHHO-IONCKOBas cUcTeMa «3a1auu 10 T€OMETPHI. —
[Dnexrponnsii pecype]. — URL: https://zadachi.mccme.ru/2012/local.html
. Meronnueckue keucel no marematuke. — ®I'bHY «MucTutyT cTparerun
pa3BuTHs 00pa3zoBaHus». — https://content.edsoo.ru/case/subject/6/

. ObpazoBarenbHbIi 1IeHTp «Cupuycy. — [DnekTpoHHsIi pecypc]. — URL:
https://sochisirius.ru/

. OOyuaromias oHIaifH-cucTeMa 1o Mmarematuke «01MaTemaTukay. —
[Dnexrponnsii pecypc]. — URL: https://01math.com/

. Poccuiickas anexktpoHHas mkosa. — [QnexkTpoHHslil pecypc]. — URL:
https://resh.edu.ru/

. ludposoit obpazoaTenbHbIii opTai «AKmacey. - [DneKTpOHHBII

pecypc]. — URL: https://www.yaklass.ru/
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