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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUH B HAMPABICHUU JTUYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOyyaronumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpaKkIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOT0, XapaKTepe OTPAKECHUS
MAaTEMATUYECKOW HAYKOW SIBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPHUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyaluxcsi, a TaKKe KadeCTB MBIIUICHHS, HEOOXOIUMBIX JIA aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECNeYHMBAaeT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HANPaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHSATUWHBIX OCHOB T€OMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a]ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIbHOTO ObITHS, (opma
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABISCTCS OAHUM U3 MPO(PECCHOHATHHO BAXKHBIX KAadeCTB, MOATOMY aKTyalbHa
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHoOro Kypca «leomerpus» Ha 06a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcss  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUN,
crenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHUs 00pa30BaHus
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3om, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
riyOOKoO, €clii B JajdbHEHIIeM BO3HMKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIIMX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
pealbHOM MUPE MHOTOIPaHHUKHU U TeJla BPAIICHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPaHHUKAX M TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QJTOPUTMAMM  pEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABATEIBHOW  aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBEHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISTHOCTh, @ OINEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBl U KOOPAMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenenéHHbIM [0 TrojaM OO0ydeHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEIACTABICHUN OOYyYaIONUXCs, PACIIUpSIST H
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdJIp, KyO, Mapaiesenumnea; NoCTPOCHUE CEUCHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YroJI MEXAY MPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  INEPHEHIUKYJSIPHOCTH  ABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (MapaJyieIbHO M TEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTroi Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPAKIAHCKON UIEHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMyIIEero.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTBIO YMCHHS TIPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIlIaTb OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKONW HAPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIMeld Ha TPUMEHCHHE MaTeMaTHYECKMX 3HAHWHA JUIS pelIeHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAaykKd ¥  OOINECTBEHHOW TIPAaKTUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeJICICHNs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBEHHBIA  TPH3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUECHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUHE, MpoOIemMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  Pa3IUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, peraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MTOMCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YyJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO YyTiia; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
PSAMOYTOJIBHBIN TIapajuIeNIeumne, Kyo).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkJICHUE TE€OMETPUUYCCKUX BEIMUYMH 110 oOpasiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3a1aun Ha HaXOXJACHUE T€OMETPUUSCKUX BEJIMYMH 1O o0pasiaM HIIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANoaraloMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJTUPOBAHHOW MPOOJIEMBbI, MOICIUPOBATh pealibHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPHUYECKAs TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI TMTOTYUYEHUS TEN BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAAM  TIOBEPXHOCTEW  Tel  BpalieHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOpPa30BbIBATH HHQPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa1atOT.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MATEMATHYECKUX OTHOLIEHUH W
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a1aY.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IIPUMEHSATh HM3YYCHHBIE TMOHATHS B MPOLECCE IMOUCKA PEIICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAXOXKJIECHUEM F€OMETPUUECKUX BETUUHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Kourpoububie | IlpakTHyeckue

n/n MpPOrpamMMblI Bceero o0pa3oBaTejibHbIE PecypChl
padoTsbI padoTsbI
1 BBenenue B ctepeoMeTpuio 10
IIpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE hitps://skysmart.ru/
2 p pocip ) 12 1 https://ege.sdamgia.ru/

TTapamnenbHOCTD IPSIMBIX M TUIOCKOCTEN
P P https://resh.edu.ru/subject/51/10/

https://skysmart.ru/
12 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

[lepneHMKyYISIPHOCTD NMPSAMBIX U

IJIOCKOCTEN

https://skysmart.ru/
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

https://skysmart.ru/
5 MHororpaHHuKH 11 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

https://skysmart.ru/
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

https://skysmart.ru/
4 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

IToBTOpEHUE: ceyeHus, pacCTOSIHUS U
YTJIbI

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME o8 > 0



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI
https://skysmart.ru/

Tena BpameHus 12 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/

OOBEMEI TET 5 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

BexTopsl 1 KoopIMHATHI B https://skysmart.ru/

S — 10 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

[ToBTOpEHUe, 0000IICHNE, https://skysmart.ru/

CHCTEMAaTH3alMs 3HAHUI ! 1 Dl gl g
https://resh.edu.ru/subject/51/10/

OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPO'PAMME



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PECYPChI
padoThI padoTsbI

OCHOBHBIE TIOHSATHS
CTEPEOMETPUHU: TOUKA, TIPsIMas,
MJIOCKOCTh, IPOCTPAHCTRBO.

> 1Poctp https://skysmart.ru/
[IpaBuna n3o6paxeHus Ha _

5 1 https://ege.sdamgia.ru/
HMCYHKax: U300pakeHUs

pHcyH . p https://resh.edu.ru/subject/51/10/
TIJIOCKOCTEH, apaliieIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsTusa: nepecekaronecs https://skysmart.ru/
TUIOCKOCTH, TIEPECEKAOIINECS 1 https://ege.sdamgia.ru/
MpsiMasi ¥ TIOCKOCTH https://resh.edu.ru/subject/51/10/
[Tonsarus: nepecekaromuecs
IIJIOCKOCTH, MEPECEKAIOITNECS 1
psiMast ¥ IJIOCKOCTh
3HaKOMCTBO C
MHOTOTPAaHHUKAMU, https://skysmart.ru/
n300pakeHUEe MHOTOTPAaHHUKOB 1 https://ege.sdamgia.ru/
HA PUCYHKaXx, Ha IIPOCKIIMOHHBIX https://resh.edu.ru/subject/51/10/
yepTexax
HavanbsHbie cBenenus o kyoe u
NUpaMuUJIe, X pa3BEPTKU U 1

mozenu. CeueHus



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

MHOT'OI'paHHUKOB

HavanbsHbie cBeieHus o Kyoe u
NUPAMUIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

ITousaTtre 06 aKCHOMaTHYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CIIECTBUS U3 HUX

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

10

[TonsiTHe 06 aKCHOMaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

11

Bzaumnuoe PacCIIOJIOKCHUC
IPAMBIX B ITPOCTPAHCTBE:
ICPCCCKAOIIHECCA,
ImapaajiCJIIbHbIC U
CKpCUIUBAIOIHECS IIPAMBIC

12

HapaJ'IJ'IeJ'ILHOCTL IPAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBE:
napaJlyiCJIbHBIC IIPSIMBIC B



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

IIPOCTPAHCTBE; MapaAJICIbHOCTD
TPEX MPSAMBIX

[TapamienpHOCTD NPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

https://skysmart.ru/

13 LT s —— https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
IJIOCKOCTH

14 VYTIuBl ¢ COHANpPaBICHHBIMU
CTOPOHAMHU

15 VYrois Mexay NpsMBIMU B
MIPOCTPAHCTBE

16 VYros Mexay npsMbIMU B
MIPOCTPAHCTBE

17 [TapamienpHOCTB MIIIOCKOCTEM:
napasuieNbHble MI0CKOCTH

18 CaolicTBa TapannenLHHx
IJI0CKOCTEM
[Ipocreitmme

https://skysmart.ru/

19 MIPOCTPAHCTBEHHbIE (PUTYPHI HA httos://ege.sdamgia.ru/
IIOCKOCTH: TETPAdAP, KYO, https://resh.edu.ru/subject/51/10/
napasuiesienumnesa

20 [TocTpoenue ceueHumii

21 [TocTpoenue ceueHumii
KounTtponbHas pabota o teme

29 "IIpsiMbIe ¥ TIJIOCKOCTH B
npoctpaHctse. [lapannensHocTh
MPSIMBIX U IJIOCKOCTER"

23 [lepnieH IUKYIAPHOCTD NPAMOU U

TNIOCKOCTH: ICPIICH ANKYIIAPHBIC



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

IIPsIMBIE B IPOCTPAHCTBE

24

[IpsiMble napajienbHbIe U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

25

[IpsimMble napajienbHbIe U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

26

[Ipu3Hak nepneHauKyIspHOCTH
MIPSIMOM M TUIOCKOCTH

27

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o npsimoit
MEePIEeHANKYIISIPHOM MIIOCKOCTH

29

Teopema o mpsiMoi
MIEePIEeHIUKYIIIPHO MIIOCKOCTH

30

Teopema o mpsiMoi
MEePIEeHIUKYIIAPHOM MIIOCKOCTH

31

[lepnieHiuKynap U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

32

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 10O
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ A0 IINIOCKOCTHU

33

[leprieHAUKYISAp U HAKIOHHBIE:
paccTossHUE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSIHUE OT



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

IPSIMOM 110 IIJIOCKOCTH

34

[lepnieHauKyIIsp U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
HPSIMOM 10 IIJIOCKOCTH

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

35

VYTIbl B IPOCTPAHCTBE: Yol
MEKy NPSIMOM U IIIIOCKOCTBEO

36

JIByrpaHHBIN yroJi, TUHEHHBII
YTOJ IBYTPaHHOTO yIiia

37

JIByrpaHHBIN yroJ, TUHEHHBII
YTOJ IBYTPaHHOTO yIiia

38

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: TPU3HAK
MEPIECHIUKYIAPHOCTH IBYX
IJIOCKOCTER

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

39

[TepieHAMKYISAPHOCTH
IJTOCKOCTEM: TPU3HAK
MEePIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTEHN

40

[TepnieHIUKYIIPHOCTH
IJIOCKOCTEH: IPU3HAK
MEePIEeHIUKYIAPHOCTH JBYX
IUIOCKOCTEH

41

Teopema o Tpéx
MEPIIEHANKYIISIpax

42

Teopema o Tpéx
NEpIEHIUKYIIIpax

43

Teopema o Tpéx



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

NEePIEHIUKYIIApax

44

KonTtponsHast paboTa o Temam
"[lepneHIUKYISIPHOCTD HIPAMBIX
U ockocTeil" u "YTIIbl MEX Ty
MPSIMBIMU U TUIOCKOCTSIMH"

45

[IoHnATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIC U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

46

[Ipu3ma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MTPU3MBI;
IpsiMasi U HAKJIOHHAs TPU3MBI;
O0KOBasi ¥ MOJIHAsI IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napaJuiesienumne/ U ero cBoicTea

48

[Mupamupa: N-yronapHas
MMpamuia, TpaHd U OCHOBAHUE
nupaMuibl; 00KOBask M MOTHAS
MTOBEPXHOCTH MTUPAMHU/IBI;
MIpaBUJIbHAS U yCEUEHHAS
nMpamMuaa

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

49

HpaBI/IHLHLIC MHOT'OI'PAHHHUKM:
TIOHATHUC MTPAaBUIIBHOT'O
MHOT'OIr'paHHUKaA, [TpaBUJIbHAA
IIpru3Ma 1 MnpaBuJibHaAg
nupaMuaa; rmpaBUJIbHAA



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

TpeyroJibHas IupaMuaa u
MPaBUIIBHBIN TETPasdIp; Kyo

50

[IpencraBnenue o NpaBUILHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIILHO
TOYKH, IPSIMOU, TIJIOCKOCTH.
DneMEeHTbl CUMMETPUH B
nupamMuiax, napajiesenuneaax,
MPaBUJILHBIX MHOTOTPAaHHUKAX

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

52

Brraucnenune 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHaJv, yribl

53

[Tmomanps 60KOBOM MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTU MPAMOI
MIPU3MBI, IJI0MIa/1b OCHOBAHUH,
TeopemMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON IPU3MBI

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

54

[Tmomanp 60KOBO MOBEPXHOCTH
Y TMIOBEPXHOCTHU MPABUIILHOM
MMUPaMU/IBI, TEOPEMa O TIJIOMIA TN
OOKOBOM IMMOBEPXHOCTH
yCeu€HHOM MupamMuabl

55

KonTposnpHas paboTa o teme
"MHororpaHHuku"

56

ITousarue 00 00BéEME

57

O0BEM TUpaMHUIBI



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

https://skysmart.ru/

58 OO0BEM TTUpaMHuIBI 1 https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

59 O0BEM mupamMu B! 1

60 O0BEM mupamMu B! 1

61 O0BEM PU3MBI 1

62 O0BEM PU3MBI 1

63 OOBEM TTPU3MBI 1
KonTponsnas pabora o teme

64 " . " 1

OOBEMBI MHOTOTPAHHHUKOB
[ToBTOpEeHME, 0600IIEHNE

65 CHCTEMAaTH3aIs 3HAHWH. 1
[TocTpoenne ceuenuii B
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE
cUCcTeEMAaTH3aIysI 3HaHUH.

Brruucnenue paccrosaHuii: https://skysmart.ru/

66 MEXy TBYMSI TOYKaMHU, OT 1 https://ege.sdamgia.ru/
TOYKH J0 MPSAMOM, OT TOUKH JI0 https://resh.edu.ru/subject/51/10/
IIJIOCKOCTH, MEXTY
CKPENTUBAIOIIMUMHUCS TPIMBIMHU

67 Hrtoropas koHTpoJIbHAs paboTa 1
[ToBTOpEHME, 0000IICHNE
CHUCTEeMaTh3alysl 3HAHHH.

Brruncnenue yrios: Mexay httpS://Skvsmart'ﬂ_J/
68 1 https://ege.sdamgia.ru/

CKPELIMBAIOIUMUCS MPSMBIMHU,
MEXAY NPSAMOM U INIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YTJIOB

https://resh.edu.ru/subject/51/10/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

MCXKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOTIA b
MTOBEPXHOCTHU chepsl

B3anmHoe pacrnionoxenue
chepsl 1 MIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomaab cheps

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

Hwmnapudeckas
MMOBEPXHOCTh, 00pa3yromue
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
IUJIUHIPUIECKON MOBEPXHOCTH

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

HuauHap: OCHOBAHUS U
OOKOBast MIOBEPXHOCTb,
00pa3yrolias u oCh; TIOMAIb
OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N306pakenue nuiMHApa Ha
IJI0CKOCTH. Pa3Béprka
nuinnHapa. CedeHus MWINHAPpa
(TII0CKOCTBIO, MapasIeIbHON



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

WM TIEPIICHANKYISIPHOM OcH
LHUAITUHPA)

Konnueckas noBepXHOCTb,
o0pa3yrInne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMOBEPXHOCTH

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

Konyc: ocHOBaHue u BepivHa,
00pa3zyroias 1 0Ch; IJIONIA/Ib
OOKOBOM ¥ TOJHOM
IIOBEPXHOCTH

VY ceu€HHBIN KOHYC:
00pa3syrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBast
MOBEPXHOCTh

10

N3obpaxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOISIICH
4yepe3 BEePIIUHY)

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

11

KomOunamms Ten BparieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHHK, OTIMCAaHHBIN
okoJ1o cepsr; chepa,
BIIMCAaHHAs B MHOTOTPAaHHUK
WJIH B TEJIO BpallleHUS

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

13

[Tousitre 00 00BEME.
OCHOBHBIE CBOICTBAa 00BEMOB
TEN



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

14

O0BEM IMHIpa, KOHYyCca

15

OO0BEM 1mapa u mIoIaIh
cepsr

16

[TonoGHbIE TENa B
npoctpancTBe. COOTHOIICHUS
MEXTy TUIOIIAIMHU
TMOBEPXHOCTEH, 00bEMaMU
MTOJIOOHBIX T

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

17

KonTtponsHas pabota no temam

"Tena Bpamenus" u "OObeMbI

Ten"

18

BekTop Ha MJI0CKOCTH U B
MPOCTPAHCTBE

19

Cro)xeHne U BIYUTaHHE
BEKTOPOB

20

YMHOXKEHHE BEKTOpa Ha YUCIIO

21

Paznoxenue BekTopa 1o Tpém
HEKOMIUJIaHAPHBIM BEKTOPaM.
[IpaBuno napasmienenunena

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

22

Pemenne 3a1a4, CBsI3aHHBIX C
MIPUMEHECHHUEM TPABUIT
JIEUCTBUIN C BEKTOpaMHU

23

[IpsimoyronpHas cucrema
KOOpJUHAT B POCTPAHCTBE.
Koopaunats! BekToOpa.
[Ipocreiimme 3anaun B
KOOpAMHATAX

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

24

Yroa Mex 1y BEKTOpaMH.



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

CkansipHO€ IpOU3BEAECHUE
BEKTOPOB

25

Beruncnenue yriioB Mexay
MPSIMBIMU U IJIOCKOCTSMH

26

KoopannaTHO-BEKTOPHBIN
METO/1 IIPU pELICHUU
reOMETPUUECKUX 3a/1a4

27

KonTponsnas pabora no teme
"BeKkTophl U KOOpAUHATHI B
MIPOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMaTU3als 3HAHUM.
OcHoBHbI€ (HUTYpHI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/10/

29

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTu3aIysI 3HaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

30

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWH.
3aaun MJIaHUMETPUU U
METO/IbI MX PEIICHUS

31

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWM.
3amaun MIaHUMETPUU U
METO/IbI X PEIICHHS

32

[ToBTOpEHue, 06001meHNe U
cucTeMaTH3aIlHs 3HAHUM.



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/

OcHoBHBbIE (HUTYpPHI, PAKTHI,
TEOPEMBI Kypca CTepeOMEeTpUHn

33 Hrorosast KOHTpOJbHAS paboTa 1
34 [ToBTOpEHwUE, O606HI€HI:IC u 1
CHCTeMaTH3allKsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
I'eometpus, 10-11 knaccwl/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u
npyrue, AkimonepHoe odmectBo «M3narensctBo «lIpocBenienue»

I[I/I,ZIaKTI/ILICCKI/Ie MaTcpualibl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://skysmart.ru/
https://ege.sdamgqia.ru/
https://resh.edu.ru/subject/51/10/

U IpyTHE.


https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/







