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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpusi» 06a30BOro ypoBHS HAJs
oOyuarormmxcs 10 —11 xmaccoB paspabotana Ha ocHoBe DenepanbHOTO
roCyZIapCTBEHHOI0 00pa30BaTENIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBAHMM, TPEIBABIAEMBIX K
MaTEeMaTHYECKOMYy OOpa30BaHUIO, W TPAAWIMA POCCHUCKOTO O0Opa3oBaHUS.
Peanuzanus nporpaMmsl 00ecrieUnBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHLIUSMU,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPAa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCSl.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpHM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OOYCJOBIIEHA NPAKTHUECKON 3HAYMMOCTHIO METANpEeIMETHBIX |
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHS T'€OMETPUM B HAMNPaBICHUH JIMYHOCTHOTO
pa3BuTHs OOydaromuxcsi, QGopMupoBaHusi (yHKIUOHATHHOM MaTeMaTUYECKON
IPaMOTHOCTH, U3YUYEHHS IPYTUuX y4eOHbIX AUCHMIUIMH. PazButre y oOydaroumxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOr0 M HAEAJIBHOI0, XapaKTepe OTPaXKCHHs
MAaT€MaTU4YEeCKOW HAyKOW SBIEHUM U TMPOLECCOB pPEAIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTUYECKOI0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS
yYaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomeTrpust sBisieTcsl OAHUM U3 0A30BBIX NMPEIMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHusl, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3YUYEHHUSI Kak
JTUCIUIUTMH €CTECTBEHHO-HAy4YHON HANPaBICHHOCTH, TaK U TYMaHUTApHOI.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUHU LIETIOUKH JIOTHYECKUX YTBEPKACHUMI
B XO/I€ pEIIEHUS TCOMETPUYECKHX 3a/Jad, YMEHHE BBIIBHUTAaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS MPU PEIICHUHU 3a7ady €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (GU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YejloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro COLMaIbHOro ObITHSA, (opma
OTPaKEHUSI OKPYXAIOIIEro MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl y4€OHOM M TPYJIOBOM JIE€ATEIBLHOCTH,



SBIIICTCSI OJHUM W3 TPO(ECCHOHANBFHO BAXKHBIX KAaueCTB, TMOITOMY aKTyajbHa
3ajadya GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
PA3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIbHOCTH M0 MHOTUM HAMNPABICHUSIM.
[lens ocBoeHuss mporpammbl ydebHOro kypca «Il'eomerpus» Ha 6a3oBOM
ypoBHE O0OyueHHss — o00IIeo0pa3oBaTeibHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcsa  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpETEeHUs |
WCMOJIb30BAHUSA CHUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUM W JCHUCTBUHU,
crenuUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
10 CIEIUAILHOCTSM, HE CBSA3aHHBIM C MTPUKIIAIHBIM UCTIOJIb30BAHUEM T'€OMETPUH.
[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha s
00y4Yaromuxcsi CPeIHEHN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO o0miero oopa3oBanms. Takum oOpa3om, oOydarommecss Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTHYECKHWE YMEHHUS, CBS3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOIWMbIE ISl KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh HU3YyUHUTh T'€OMETpUIO Ooliee
rIyOOKO, €Clii B JalbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX
3HaHUAX B MPOGECCHOHAIBHOM JIeSITEIHHOCTH.
JlocTmkKeHre 1eId OCBOCHHS IPOTpaMMbl OOECIIEUMBAETCS pelIeHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopuTeTHbIMM 3aJayaMHd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISFOTCS:
e (opmupoBaHHe TMpPEACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOU
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHHMKAX W Tejax BpallcHUs
KaK O BOKHEHIINX MaTeMAaTHYECKUX MOJIEISAX, TO3BOJISIONIUX OMMCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMmupoBaHuE yMeHHUS paclio3HaBaTh Ha YepTEk,ax, MOJCIIX U B

peaJbHOM MHUpPE MHOTOTPAHHUKU U TeJla BpalllCHHUS;
® OBJIQJICHUE METOJAaMU PEIICHUS 3a]a4 Ha MOCTPOCHUSI Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (dopmupoBaHHEe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBAaMU;

® OBJIQJICHHE  aNTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHpoBaHWEe yMEHHUS TMPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
paccyXIeHUs B XOJI€ pelIeHUs CTePEOMETPUUYECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEpKaHUEM;

® pa3BUTHUE WUHTEJJIEKTYaJIbHBIX u TBOPYECKUX CIocoOHoCTEHN
oOyyJarommxcsi, IMO3HABATEILHON  aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHUS;



e (dopmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUHU: yMEHUE pACIO3HABaTh IMPOSBICHHUS T€OMETPUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEANTbHBIX KU3HEHHBIX
CUTyallMsIX M TPU U3YUYEHUHU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMPOBATH HUX Ha S3bIKE
IrE€OMETPUU U CO3/1aBaTh F€OMETPUUECKUE MOJENH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUN ammapaTr Ui PelIeHUs MPAKTUKO-OPHUEHTHPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATh U OLIEHUBATD MOTYUYEHHBIE PE3YJIbTaThl.

OTnMYUTENPHON OCOOEHHOCTHIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAyajle €ro Wu3y4YeHus 3a7ad, pelacMbIX Ha YpOBHE
WHTYUTHBHOTO MO3HAHUS, M OTIPEJCIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YYEHHUIO ITPEAMETA.

[Ipeamourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHS, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON JESITeNIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Y
YYAIIUXCS B Kypce CTEpPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  33Jady Ha  ONEpPUpPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS € OMOpPOM Ha
HarJIgIHOCTh, @ OIEpUpOBaHHE OOpa3oM — B YCJIOBHUSX OTBJIEUYEHUS OT
HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE cozaepikarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 knaccax:
«MHororpanHukuny, «IIpsiMble U MIIOCKOCTH B MPOCTpPAaHCTBE», «Tena BpauieHus»,
«BekTopsl M1 KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTMYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KAaTEIbHBIM JIMHUAM, HO M IO TOJam
o0y4eHHUs Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaM
OCBOEHMsI paboyell mporpaMMmbl, pacnpeleieHHbIM MO0 TrojJaM OOy4YeHHs,
CTPYKTYPUPOBAaHO TakuM o0O0Opa3oM, 4YTOOBI OBJIAJIEHUE TE€OMETPUUYECKUMHU
MOHSATHUSIMU U HAaBBIKAMH OCYLIECTBIISIOCH MOCIEA0BATEIbHO U MOCTYNATENIbHO, C
COOJII0/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUI O0O0Yy4arolUXCs, pacliupss H
yrayOssist e€, oOpa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomeTpun otBoautcs 2 yaca B Henenro B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuleNIbHble W CKpenuBaronuecs npsamble. [lapamnenpHOCTs NpsAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IIAPAJUICIIbHBIE IpPsMbIE B  MPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTDh MPSAMON U IUIOCKOCTU. YTIIBI C
COHANPAaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B THPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEMN: [apaljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX IUIockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBbIE (UTYpHl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; HOCTpPOCHUE CEUCHUI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE IMAPAIIENbHBIE W NEPHNEHIMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O IPsIMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYIPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HIpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3ma: n-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPHU3MBL; MPsAMasi U HAKJIIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
yceuéHHas MnHupaMuga. OJEMEHTBHl Npu3Mbl W nupaMmunabl. lIpaBunbHbIe
MHOT'OTPAaHHHKU: MOHATHE NMPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHASA IIpU3Ma U
[paBUWJIbHAs THUpPAMUJA; [pPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
terpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
noaekadIp u ukocadap. CeuyeHust npu3Mbl U TAPAMHUJIBI.

CumMeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPHMM B NHpPaMHUJAX, HapaJUiesIeNuIenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHHKOB: pE&Opa, AuaroHaau, YTJblL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOLAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomanu yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUB], TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU NTOT0OHBIX TEJL.

11 KVIACC

Tesia Bpalenus

[umuaapryeckast TIOBEPXHOCTb, oOpazyrorniue IUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IIMIMHJIPUYECKON TMOBEpXHOCTU. [lwimHIp: oOcCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zymIas W OCh;, IUIOMAJb OOKOBOM U ITOJTHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOHyC: oCHOBaHME U BepllMHA, 00pa3yrolias
U OCh; IUIOMAZhL OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU Chepshl.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N3006pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIUHIpPA U KOHYCA.

KoMOuHanun Tem BpalmieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Teil. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Mapajuienienunena v ciueactsus u3 He€. OOBEM MWIMHIpA,
KoHyca. O0BEM 11apa u miomab cepsol.

[logo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX TEll.

Ceuenuss mwiuMHApa (MapajulelbHO M MEPIEeHIUKYJISPHO OCH), CEYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIUHY), CEUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. CoKEeHNE U BRIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemienue 3amau, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUI ¢ BekTopamu. lIpsmoyrosibHas cucTema



KoopauHaT B mpoctpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTol MeEXay Bekropamu. CKalpHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSMbIMUA M THIOCKOCTSAMHU. KOoOpJIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUY T€OMETPUYECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPAMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIEeTOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
MporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY Y HACTOSILIEMY POCCUMCKOW MAaTEMATHUKU, IECHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
K HCIIONB30BAHUIO JTUX JIOCTHKEHUN B JAPYTHX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPHUMEHATh MAaTEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro U 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHOPTHUBHO-030POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYJOIIO0US; UHTEPECOM K
paznmuyHbiM  chepaM  TpoPecCHOHANBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHMBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM
Cpelbl, OCO3HAHUEM TIJ00AIBHOTO XapakKTepa HSKOJIOTHYECKHX  MpoOJieM;
OpUEHTAIlMeN Ha MPUMEHEHHE MATEMaTHUUYECKUX 3HAHWM NJi1 penieHus 3ajad B
00JlacTH  OKpYXKaIoOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl YeIOBEYECKOW MESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALIUM;, OBJIQJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYI0 W HCCJIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYyHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBMU:

® BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMU, (POPMYITHPOBATH
ONpEJNeNICHUs]  MOHSATUM; YCTAHABIMBATh CYIIECTBEHHBIH  MpU3HAK
Kjaccu(ukanuu, OCHOBaHUSA A OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpUHUMATh, (OPMYIUPOBATH MW  TPEOOPA3OBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCJIOBHBIE;

® BBISBIATH  MAaTeMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

® JeaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
MHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® TIPOBOJAWTH CaMOCTOSITETTLHO JTI0KA3aTeIbCTBA MaTEeMaTHYCCKUX
YTBEPXKJICHUH (MIPSAMBIE U OT IPOTUBHOI0), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOANTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

® BBIOMpPATH CMOCOO pernieHus ydyeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIICHUs, BBHIOMpaTh HauOoOJee MOAXOMAMUA C YUIETOM
CaMOCTOATENBLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBrblie uccienoBare/ibCKkue AeiCTBHUA:

® WCITOJIF30BaTh BOMPOCHI KaK MCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
(GopMyIMpOBaTh BOMPOCHI, (PUKCHPYIOLIME MPOTHBOPEUYUE, IpPOOIEMY,
yCTaHaBJIMBAaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIMIO, MHEHUE;

® [IPOBOJIUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTUYecKoro
0o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

® CaMOCTOSITENIbHO (hOPMYIHPOBATH 0OOOIIEHHSI U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, WCCIIEIOBAHMS, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

® [IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCa, a TAKKE BBIABUTATH
MIPEATNOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

® BBIBIATH AepumUThl MHPOpPMAIINN, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3aa4H;

e BpIOMpaTh WHGOPMAIIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MIPEICTABIICHNUS,

® CTPYKTYpUpPOBaTh HH(POPMAIINIO, MPEACTABIATh €€ B PA3IMUHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUyuecKy;

® OIICHUBATH HaJEKHOCTD uH(bOopMaIIH o CaMOCTOSATENBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMu@Hvle  Oelcmeus, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



e BOCIpUHUMATh U (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSIMH U LIEJISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIN pe3yIbTarT;

® B X0jI€ 00CYXXJIEHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYK/1ae€MOM TEMBI,
npo0JieMbl, peraeMoi 3aJ1auu, BbICKa3bIBaTh UJICU, HAIICJICHHBIE HA TIOUCK
pEelIeHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXKICHHSIMU JPYTrux
YYaCTHUKOB Juajiora, 0OHapy>KMBaTh pa3jiMuhe€ U CXOJICTBO MO3ULHUM; B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

® [IPEACTABISATH  pPE3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U 0OCOOCHHOCTEHN ayIUTOPHHU.
CoTpyaHu4ecTBO:

® [IOHMMaTh ¥  HCIOJB30BaThb  MpEeUMyLIeCTBA  KOMaHIHOW U
VHAMBHUIYaJIbHON pabOThI MPU pelICHUH Y4eOHbIX 3a/a4; IPUHUMATh LIEThb
COBMECTHOH JAESTENbHOCTH, IUIAHMPOBATh OPIraHU3ALMI0 COBMECTHOM
paboThI, paclpeaenaTh BUAbI paboT, 10roBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;

® Y4YacTBOBATh B IPYIIOBBIX opMax paboTsl (00CyKaeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W UHBIE); BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPAMHUPOBATh CBOM JEUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHUBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

3) Yuusepcanvnvie  pecynamuenuie oelicmausl, obecneuugaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUUYHOCTU.
Camoopranusanus:

® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a7a4M, BLIOUPATh CIOCO0 peIieHus
C Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TIO3HABaTEIbHOW pedJeKcud KaK OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUN U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJIETh CIIOCOOAMHM  CaMOINPOBEPKHU, CAMOKOHTPOJS —TMpoliecca H
pe3yJiibTara penieHusi MaTeMaTUueCKOM 3a/1auu;

® TMpEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPY/IHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IEIU M YCJIOBUSIM, OOBICHSTH
MPUYHHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath MOHATUAMU: TOUYKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3aaY.

OmneprpoBaTh MOHATUAMU: NAPAJUIETBHOCTD U MEPIEHAUKYIIIPHOCTD IPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBaTte B3aMMHOE pPACHOJOKEHHE MPSMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPaHHBIA YTroJl, TpaHU JBYI'PAHHOIO YTJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM yrojl JBYTPAHHOTO yTiia; rpajycHas Mepa
JBYTPAaHHOTI'O yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM U HEBBITYKIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OIPAHHHUKA, IPABUJIbHBIN MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (NMpamuja; MpU3Ma,
NPSIMOYTOJIbHBIN NapajuiesienuIie]l, Kyo0).

KnaccupunupoBaTb ~ MHOTOTpaHHMKH,  BbIOMpasl ~ OCHOBaHHUS  JJiA
KJacCU(pUKAaUU (BBITYKIbIE W HEBBINYKIblE MHOTOIPAaHHUKHU; IPABHIIbHBIE
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaIeIeIUIebl ).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOSHUS CEYEHUH, NCIIOIb3YSl METO/T CJIEIOB.

CtpouTh ceyeHHs] MHOTOTPAaHHMKOB METOJIOM  CJIEJIOB,  BBIIOJHSATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTp 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEJIMYUH IO 00pa3laM WiH
aIrOpUTMaM, TPUMEHSS HU3BECTHBIE AaHAJIUTHUYECKUE METOJbl MpHU PELICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 337a4 Ha BBIYUCIICHUE PACCTOSSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCSA MTPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKAEHUE N'€OMETPUUECKUX BEJIMYMH MO 00pa3liaM Uiu
QITOPUTMaM, TPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl MPHU PEIICHUU
CTaHJAPTHBIX  MaTeMaTHYECKUX 3aJa4 Ha BBIUHMCIECHHUE YIJIOB  MEXKIY
CKpPEIIMBAIOIIUMHUCA MPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbraucnsate 00bEMBI M TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma,
nupaMypja) € TMpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IUIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETHUPOBATH HHGPOPMALUMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl Ui PEHICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoIuX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHECHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAMTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATb W3YyYEHHBIEC IOHATHUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(GOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: UMWIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpasyrolre KOHMYeCKON TOBEPXHOCTH, KOHYC; chepruyecKkasi HOBEpXHOCTb.

Pacnio3HaBaTh Tena BpaieHus (LWIMHIP, KOHYC, chepa u map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimponaTs B3auMHOE pacnoioKeHue cephl U MIIOCKOCTH.

OnepupoBatrh MOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME ILIAPOBOTO CJIOSs,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM TeN  BpallleHHS,
reOMEeTPUUYECKUX TEJ C IPUMEHEHUEM (popMy:I.

OnepupoBaTh NOHATUAMM: MHOTOTPaHHHMK, BIHMCAaHHBIM B cdepy ¥
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaICHUS.

BbraucnsTh COOTHOLIEHHS] MEXIYy IJIOLIAASIMH MOBEPXHOCTEN M 0ObEMaMu
MOJOOHBIX TEII.



N3o00paxarh u3yyaemble (PUTypbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
¢quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLEHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALUMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEJCTABIECHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEHUCTBUSA  CIIOKEHHMSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ato0T.

[IprMEHATH TPaBUIIO NApAJUICIICIIATIEA.

OnepupoBaTh NOHATUAMM: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMU, CKAJIIPHOE IPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOPAMH, CKaJIsApPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsATs reomeTpuyeckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANnoaralinX HECKOJIbKO IaroB PELIEHNUs, €CIIU YCIOBU IIPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocrelnne reoMeTpUYECKUE 3a/adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUHW U
HaXO0XJIeHUEe F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WK aaropuT™MaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IPHU PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoANTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KWU3HH, pACIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAJIM3UPOBATH PEAbHBIC
CUTyalluld W NPUMEHATb W3YyYEHHBIE IOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CQOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThbI
pecypchl
bu6moreka [JOK
1 B 1
BEACHHC B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnoreka [JOK
[TapamienpHOCTB NPSMBIX U IUIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 IlepnieHqUKYISAPHOCTD MPSMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYTl MEXAYy NPSAMBIMU U TTIOCKOCTSIMU 10 1 hitps-//m.cdsoo.ru/1c209¢37
bu6mmoreka [JOK
> MuororpasHHuicH i ! https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
6 1
OOBEMBI MHOTOrPaHHHKOB ? https://m.edsoo.ru/1¢209e37
7 IIoBTOpEHME: ceueHHUs], paCCTOSIHUSA U YIJIbI 4 1 bubmorexa TIOK
P ' s Y https://m.edsoo.ru/1¢209¢37
OBLIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 5 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Hara DJIeKTPOHHbIE
Ne nudpposLIe
Tema ypoka bp
n/n o0pa3oBaTe/bHbIE
pecypchl
OcCHOBHBbIE TIOHATUS CTEPEOMETPUU: TOUKA, MPsIMas, INIOCKOCTb, IpOoCcTpaHcTBO. [IpaBuna
1 n300pakeHMs Ha pUCYHKAX: U300pakeHUs TIOCKOCTE!, MapalIeIbHBIX MPSIMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CEpEMHBI OTPE3Ka
2 [TonsaTus: nepecekarommecs MIOCKOCTH, IEPECEKAIOIIMECS IIPSAMAs U IIIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHA: Iepecekaronmecs II0CKOCTH, IEPECEKAOIINECS IPsIMasi U INIOCKOCTh https://m.edsoo.ru/db685¢73
3HaKOMCTBO C MHOTOTPaHHUKaMH, H300pa’keHre MHOTOIPaHHUKOB Ha PUCYHKaX, Ha
4 P ’ P P puey ’ https://m.edsoo.ru/a63959ed
IIPOCKLMOHHBIX YEPTEKaAX
HauanbHble cBefieHUs 0 KyOe U upaMuzie, X pa3BEPTKU 1 Mojienu. CeueHus MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6 HauanpHbie cBeieHns 0 KyOe U mupamuie, ux pa3BépTku u Mojen. CedeHns MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[ToHsATHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
7 https://m.edsoo.ru/OccScdfe
CJIEICTBHS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
8 P P P P P https://m.eds00.1u/239c8cb4
CJIEJICTBHS U3 HUX
[TonsaTHEe 06 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
9 P P P P P https://m.eds00.ru/65¢6b106
CJIEICTBUS U3 HUX
IToHsATHE 00 AKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
10 P P P P P https://m.edsoo.ru/258fc245
CJIEICTBHS U3 HUX
B3anMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IAPAIUICIIBHBIE U
11 P P pocIp P > Hap https://m.eds0o.ru/1a2520f6
CKpELIUBAIOIINECS NPSIMbIE
12 [MTapannenbHOCTb NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE: NMapajlIe/IbHbIEC IPSIMBIE B https://m.edsoo.ru/93ad36b3
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MIPOCTPAHCTBE; MapaJUIEIbHOCTD TPEX MPAMBIX

[TapamienbHOCTB IPSIMBIX U IUIOCKOCTEH B NIPOCTpaHcTBe: [lapanensHocTh NpsMon U

13 https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYTIIbl ¢ COHANpPaBIE€HHBIMU CTOPOHAMU https://m.edso00.ru/9f4071b9
15 Yroa Mexay NpsIMbIMHU B IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsAMbIMU B IIPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapanneabHOCTh IIOCKOCTEN: MapasuiebHbIE TUIOCKOCTH https://m.edsoo.ru/2e18{255
18 CaolicTBa napaienbHbIX MJIOCKOCTEN https://m.edsoo.ru/e504d656
19 [Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPadap, KyO, mapajuiesenuIie,l https://m.edsoo.ru/4a28dc02
20 [Toctpoenue ceuenuit https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenunit https://m.edsoo.ru/ec26fe5d
22 Z; ; ﬁ‘;;’;’;’;;"b’;“;f; ‘26":;’:;’” ’Z:’x”;e;’;eocg’fz':e H FLIOCROCHIL 6 BPOCIEPEHENEE https://m.edsoo.ru/9a0a9e56
23 [lepnieHqUKYIAPHOCTD MPSAMOM U IUIOCKOCTHU: NEPIEHIUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
24 [Ipsmbie napaiienbHbIC U IEPICHANKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsiMble mapaenbHble U NEPIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIJISIPHOCTH IPSIMOM U IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSAMOM U IIIOCKOCTH https://m.edsoo.ru/79165d15
28 TeopeMa 0 npsAMOM NEPIIEHIUKYIAPHON IIJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema 0 IpsAMOM NEPIEHANKYISPHON TIIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o npsAMOI1 NepNEHAUKYIIPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepneHauKyIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 110 hitps://m.cdsoo.r/33c477d3
IJIOCKOCTH
37 [lepneHquKyIsp U HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 hitps-//m.cdsoo.ru/66fefadd

IIJIOCKOCTH
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[lepnieHiuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSHUE OT IPSAMOH /10

33 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH
[lepnenuKyasip U HAKJIOHHBIE: PACCTOSHUE OT TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 110
34 P YIAp P P P https://m.edsoo.ru/dbee22bc
IIJIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKAY MPSAMOU U TUIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJl JBYTPAHHOTO yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YIoOJI, IMHEHHBIA yrojl ABYTPaHHOIO yIjia https://m.edsoo.ru/c7¢777ed
38 [TeprieHAMKYIAPHOCTD IUIOCKOCTEN: MPU3HAK NEPHEHIUKYIIPHOCTH JIBYX IJIOCKOCTEHN https://m.edsoo.ru/ec3e2da3
39 [lepnieHUKyYISAPHOCTD IIJIOCKOCTEMN: IPU3HAK IIEPIEHIUKYIIIPHOCTH JBYX IUIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYISAPHOCTD IIOCKOCTEN: MIPU3HAK NEPHEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MepreHANKYIIpax https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NMEPHEHAUKYIIApAX https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MeprneHANKYIIpax https://m.edso0.ru/9f246736
16 - Konmponvnas paooma no memam "Ilepnendukynapuocms npamuix u naiockocmeit' u
44 . P p P " AP P https://m.edsoo.ru/5b971ef3
22.02 Yenwvt mescoy npameimu u nnockocmamu
[ToHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
45 P . P Y Y https://m.edsoo.ru/2d24e873
MHOT'OIPaHHUKH; pa3BEPTKAa MHOTOI'paHHUKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHd ¥ OCHOBAHUS MPU3MBI; IPSIMasi 1 HAKJIOHHASI IPU3MBI,
46 P Y P P p P P https://m.edsoo.ru/b4ad63ad
OOKOBas U TIOJTHAS TIOBEPXHOCTH MPU3MBI
47 [Tapamienenunen, NpsAMOYTOJIbHBIN MapauIeJICIIAIIET U €r0 CBONCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamuia, TpaHd U OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJTHAS
48 paMuit y pamitia, T . pamiz https://m.edsoo.ru/fblcd0as
MMOBEPXHOCTh MUPAMU/bI; IPABUIIbHASL U YCEUEHHAS TUpamMuaa
[IpaBusbHBIE MHOTOTPAHHUKH: TTOHATHE TIPABMIHHOTO MHOTOTPAHHUKA; TIPABIIIbHAS TIPU3Ma U
49 P P P P P . P https://m.eds00.ru/074c8865
MpaBUJIbHAS TMPAMUIA; TPABUIIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABUWIIBHBINA TETpadap; KyO
50 [IpencraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOACKAIIP U UKOCAP. https://m.edsoo.ru/a0fdd5bf
51 CummeTpust B IPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIIBHO TOUKH, MPSMOM, TIIOCKOCTH. https://m.edsoo.ru/b9e777d9
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OJIEeMEHTBI CHUMMCTPUHU B ITMpaMuJax, mapauiCJICnruIcaax, rmpaBujiIbHbIX MHOI'OI'PaHHUKAX

52 Boruncnenue 37€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHasu, yIibl https://m.edsoo.ru/6cdbecef
53 [Tmomans v601<0130171 HOBCpXHOC”{I/I Y TIOJTHOM HOBerHOf:TI/I MPSAIMOM TPU3MBI, IUTOIIA b hitps://m.edsoo.r/37d84157
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU MPU3MBI
54 Igssséigbni?;;z(})i :J;B;EZZ;;;Z ; ;;;:;z;:ICTH MPaBWIBLHON MUPAMHJIbI, TEOPEMA O TUIOIIAIN hitps://m.ods0o.r/5603¢30b
55 6—10.04 | Konmponwvuaa paboma no meme "Muozozpannuxu' https://m.edsoo.ru/a95f5c04
56 [Tonsitre 06 06bEMeE https://m.edsoo.ru/7ad0020b
57 O0BEM TUPAMHUTBI https://m.eds00.ru/235171b3
58 OO6BEM TUpaMHUIBI https://m.edsoo.ru/f47dfefd
59 O0BEM paMuIbI https://m.eds00.ru/79¢10312
60 OO0BEM TUpaMHUIBI https://m.edsoo.ru/2faadc3f
61 O06BEM pU3MBI https://m.eds00.ru/79853608
62 O0BEM pU3MBI https://m.edsoo.ru/1e053890
63 O06BEM TPU3MBI https://m.edsoo.ru/482d3f51
64 4-8.05 Konmponvnaa paboma no meme ""O6vémot muozozcpannuxos' https://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, o0o0IeHne cuctemMaru3anys 3HaHui. [loctpoenue ceueHuii B MHOTOrpaHHUKE https://m.edsoo.ru/098bedad
66 [ToBTOpeHue, 0600IIEHNE CI/IC}"GM&TI/ISEIHI/I?I 3HaHUW. BerunrcieHne pacCTOSHUI: MEXKIY AByMS hitps://m.edsoo.r/f7792bad
TOYKaMH, OT TOYKHU JO NMPSMOM, OT TOUKH A0 IJIOCKOCTH, MEKYy CKPEILMBAIOIIUMHUCS MPSIMBIMU
67 ;ﬁ ; 5 Hmozoean konmponwvuan paboma https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE cCCTeMaTH3alls 3HAaHUW. BhIuncieHne yriaoB: MexXIy
68 CKPEILIMBAIOIIUMUCS MPSIMBIMU, MEKY IIPSMOU U IUNIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB https://m.eds00.1u/56765e8b

MCKAY IIIOCKOCTAMU
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TEMATHUYECKOE IINTAHUPOBAHUE
11 KIIACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/ieioB U TeEM (uudpoBbie)
Ne n/m P Kontpoabnbie | IlpakTuyeckue bp
MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bubmnorexa [IOK
T 12
€18 BpAlCHIT https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
1
OOBEMEI TEN > https://m.edsoo.ru/1¢209¢37
BexTopsl 1 KOOpIMHATHI B TPOCTPAHCTBE 10 1 bubmorexa [IOK
P P poctp https://m.edsoo.ru/1¢209¢37
[ToBTOpeHME, 0600IICHHE, 7 1 bubnnorexa [JOK
CHUCTEMAaTH3alUs 3HAaHUH https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
DJIeKTPOHHbIE
Ne nudpposLie
Tema ypoka bp
n/n o0pa3oBaTe/bHbIE
pecypchl
1 Cdepa u map: ueHTp, paauyc, IMaMeTp; oA b HOBEPXHOCTH chepsl https://m.edsoo0.ru/0341bc2b
B3anMHoe pacnionoxxenue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
2 P Pep (bep https://m.edsoo.ru/bed12a43
IJI0MIAhL Chephl
3 N3ob6paxenue chepsl, mapa Ha miaockoctu. CedeHus mapa https://m.edsoo.ru/be 15712
WIMHIPUYECKast MOBEPXHOCTh, 00pa3yrolIne UIHHIPHIECKON TTOBEPXHOCTH, OCh
4 H P . p pasyiotHe i P p https://m.eds00.1ru/6054b8cl
UAJIUHAPUYECKOU MOBEPXHOCTH
WIMHJIP: OCHOBAaHMsSI U OOKOBasi MOBEPXHOCTh, 00pa3yolias U 0Ch; IJIOAAb
5 Hpmiiaztp ! P pasyrott Haa https://m.edsoo.ru/1 886216
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
N300paxeHune nuianMHapa Ha miockocTu. Pa3sépTka nununapa. CeueHus HUIMHIpa
6 p P . p N p P https://m.edsoo.ru/016e25¢eb
(TJIOCKOCTHI0, MapauIeTbHON WIH MEPIICHIUKYISIPHOM OCH IIUINH/IPA)
Konunueckas moBepXHOCTh, 00pa3yoiire KOHHYeCKO MOBEPXHOCTH, OCh U BEPILINHA
7 . p pasyiot p p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHoBanue u BepliinHa, 00pa3yrolast i 0Ch; IJI0Iagb, OOKOBOH U IOJHOMN
8 Y P > 00pasy = https://m.eds00.ru/897dd3b2
MMOBEPXHOCTH
9 Yceu€HHBIN KOHYC: 00pa3yIolre U BHICOTa; OCHOBAHUS U OOKOBAs IIOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o6paxenune koHyca Ha iockocTH. Pa3Béprka konyca. CeueHust KoHyca
10 (TUTOCKOCTHI0, MapajuIeIbHONH OCHOBAHHIO, M TUIOCKOCTBIO, MPOXOIAIICH Yepes https://m.edsoo.ru/Obdelbe8
BEPIIUHY)
11 Kom0Ounanus ten BpaiieHusi ¥ MHOTOTpaHHUKOB https://m.edsoo.ru/3cef10e5
12 MHororpaHHuK, OIMCaHHbINH 0KOJIO cdepsl; cepa, BIucaHHas B MHOrOIpaHHUK win B |  https://m.edsoo.ru/0b136158
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TEJIO Bpalll€HUA

13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEN https://m.eds00.1u/26a03fb7

14 O0BEM mIMHIpa, KOHYCa https://m.edsoo.ru/5513d87b

15 O0BéM Trapa u miomaab chepsr https://m.edsoo.ru/d189bde2
[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS MKy TUIOMIAASIMH MOBEPXHOCTEN

16 H pocTp y tas p ’ https://m.edsoo.ru/810cfleb
00BEMaMK MOAOOHBIX TET

17 12—-16.01 | Koumponvnas paboma no memam ""Tena epawenusn’ u "Oovemot men'’ https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CroxeHne 1 BBIYMTaHHUE BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/dee379¢b
PasnosxeHnue BekTopa mo TpéM HeKOMILIaHApHBIM BekTopam. [IpaBuio

21 P P P P P https://m.edsoo.ru/a28fd74e
napajienenunena

22 Pemenue 3amay, cBsi3aHHBIX C MPUMEHEHUEM TIPABUII ICUCTBUNA C BEKTOPAMHU https://m.edsoo0.ru/5a827900

23 KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELLIEHUN T€OMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOpAUHAT B MpocTpaHcTBe. KoopanHaTel BeKTOpa.

24 p yv P pocTp P p https://m.eds0o.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATAX

25 VYron mexay Bekropamu. CkalisipHOE IPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Beluncrienue yrioB M1y NpsAMBIMU U IIJIOCKOCTSMU https://m.edsoo.ru/8efbe78e

30.03 -

27 3.04 Konmponvnaa paboma no meme ""Bexkmopwt u koopounamot 6 npocmpancmee’’ https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0000IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (UTYPEHI, (DAKTEHI,

28 p o " Puryps, & https://m.edsoo.ru/1780ba5d
TEOpEMbI Kypca TUIAaHUMETPUU
[ToBTOpeHue, 06001IeHNe U cucTeMaTH3alus 3HaHuil. OcHOBHBIEC (DUTYPBI, (HAKTHI,

29 P B i Purypet, b https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IUIAHUMETPUH
IToBTOpenue, 0000IIEHHE U CUCTEMATHU3ALINS 3HAHUHN. 3a1a4i INIAHUMETPUA U

30 P B t s P https://m.edsoo.ru/7491efe0

MCTOJBI UX PCIICHHUA



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7

[ToBTOpeHHE, 0600IIEHNE U CUCTEeMaTH3alMsl 3HAHUW. 3a/1a4 TUTAHUMETPHUH U

31 https://m.edsoo.ru/4dffda97
METO/JIbl UX PELICHUS
IToBTOpenue, 0000IIEHNE U CUCTEMATH3A 3Hanuii. OcHO e , (haKTHI,

32 P B MCTeMATH3AIINS SHAHHH. OCHOBHbIC GUIYPEL, (aKTe! https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMEeTPHH

33 12-15.05 | Hmozo06asa konmpoavhas paboma https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 0600IIEHNE U CUCTEeMAaTH3allusI 3HAHUT https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/f465d10e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NMPoBePSIEeMOro .
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeiHero o01ero 00pa3zoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OniepupoBaTh MOHATHSIMH: TOUYKA, MPSMast, IITOCKOCTh
75 [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CJIEICTBUS U3 HUX MPU PELICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MNOHATHSAMHU: MAapaUIEIbHOCTh W NEPHEHAMKYJISIPHOCTH
' IPSIMBIX U IJIOCKOCTEH
74 KnaccuduupoBath B3auMHOE pacroioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN Yrojl, TpaHH JIBYIPAaHHOTO YIJIa,
7.5 pebpo IBYrpaHHOTrO yIiia, TMHEHHBIN yroyl JByTpaHHOrO yria, TpagycHas
Mepa JBYTPaHHOIO yria
76 OrniepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOI'PAHHHKA, IPABUIIBHBIA MHOTOTPAaHHUK
77 Pacno3HaBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Ky0)
KnaccudpumupoBat  MHOTOTPaHHHMKH, BBIOWpas  OCHOBaHUS IS
- knaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOIPDAHHHMKHM, MpPSIMbIE W  HAKJIOHHBIE IPU3MBI,
napasulesIeune ibl)
79 OnepupoBatb MOHSTUSMMU: CeKyIas IJIOCKOCTB, ceyeHue
' MHOTOI'PAaHHHKOB
710 OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOIOTPAHHUKOB,

HCIIOJIB3Ys MCTO CJICAOB

7.11

CTpOI/ITL CCUCHHA MHOI'OI'PAHHHUKOB MCTOJAOM CJICHOB, BBLIIIOJHATH




(BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:

BUJI CBEPXY, COOKY, CHU3Y

7.12

PemaTh 3a1aun Ha HAXO0XKICHUE TEOMETPUYECKUX BEITUYHUH MO 0Opasiam
WY QITOPUTMaM, NMPUMEHSST M3BECTHHIE AHAJTUTUYECKUE METOAbI TP
pELIEHUH CTaHAAPTHBIX MATEMATHUYECKMX 3a4a4 Ha BBIYHCICHUE
pacCTOSIHUN MEXAY JIBYMSI TOUKAaMH, OT TOYKH IO NPSIMOM, OT TOYKHU 10

IIJIOCKOCTHU, MEXAY CKPCIIUBAOIIUMUCS MIPAMBIMU

7.13

PemraTe 3amaun Ha HaXO0XXIACHUEC I'COMETPHUIYCCKUX BCINYHH I10 06pa3uaM
WK ajiroputMaM, NpUMCHAA HU3BCCTHBIC AHAJMTHYCCKUC MCTOABI IIPpU
PECIICHNU CTAHJAPTHBIX MATCMATHUYCCKUX 3aa4 Ha BBIYHCIICHHUE YIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IIPAMBIMU, MCKIY HpﬂMOfI H IINIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAaHHBIX YTIIOB

7.14

Berancnate 00bEMBI M IUIOMIAIA  MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMua) ¢ IpuMeHeHneM (GOpMYJl, BEIYUCIATh COOTHOIICHHS
MEXIY IJIOIAIIMU MMOBEPXHOCTEH, o0BEMaMH MOTI00HBIX

MHOI'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHSI B NPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTb CUMMCTpPHUHU, HCHTP, OCh U IINIOCKOCTh CUMMCTPHUU (1)I/Il"ypbl

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTypax, NPEACTABICHHYIO Ha

yeprexax U pUcyHKax

7.17

[TpumensaTy reoMerpuueckue (akThl IS PEUIeHHs] CTEPEOMETPUUECKUX
3a/1a4, NPENoiaraliiuX HECKOJIbKO IIaroB pEIICHHs, €CIU YCIOBUS

MPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMenATs mpocTEWIIE NPOrpaMMHBIE CPEACTBA W DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI IIPU PCIICHUN CTCPCOMECTPUICCKUX 3aaa4

7.19

HpI/IBOIII/ITB MMPpUMEPbI MATCMATUICCKUX SaKOHOMepHOCTeﬁ B IIPpHUPOJIC U

JKHU3HH, PAaClIO3HABATh MPOABJICHUC 3aKOHOB TCOMETPUUN B UCKYCCTBC

7.20

[IpumeHsTh NOTyUYEHHBIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATh PEAJIbHbIE
CUTyallld M NpPHUMEHATb HU3yYEHHbIE MOHATHUS B IpoIlecce IOoHcKa
peleHus MaTeMaTHYECKU chopMyIMPOBAHHON poOJIeMsl,
MOJIEJIMPOBaTh PEAIbHbIE CUTYyallMM Ha SI3bIKE€ T'€OMETPHUH, HUCCIIEeN0BaTh
IIOCTPOEHHBIE MOJENIH C HCIOJIB30BAHUEM T€OMETPUYECKUX IMOHATHH U

TEOpEM, armapara aredpsl, penaTh MPAKTUICCKHIE 33a4H, CBSI3aHHBIC C




HaXO0XXACHUEM I'€COMCTPHUICCKUX BEIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
6 I'eomerpus
OnepupoBarh MOHATUAMU: LHWIMHAPUYECKask IOBEPXHOCTh, 00pa3yromue
61 LUWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHMYECKas IMOBEPXHOCTb,
' oOpasyloliue  KOHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (IHIHHIADP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI OTYYSHHUS TEJl BPALICHHUS
6.4 KnaccugummpoBars B3auMHOE pacloiokeHne Cephl U MIOCKOCTH
OnepupoBaTh NOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA
LIapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Bbuucnate 00bEMBI M IUIOIIAJM TOBEPXHOCTEH Ten BpalleHHS,
' reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMyIT
OnepupoBarh MOHATHAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U
6.7 OIMCaHHBIN 0KOJIO cepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallleHUs
6. BbluMcnsATe COOTHOLIEHHS MEXIy IUIONIAJIMHU IIOBEPXHOCTEH U
' 00BEMaMU OJOOHBIX TEN
- N300paxats n3ydaemble QUIYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEKHM M3 PUCYHKOB IPOCTHIX
6.10 O00BEMHBIX (UTyp: BUJA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpALLCHUS
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBATE HH(OPMALMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTYypax, NpEACTaBICHHYIO Ha
yepTexax U pUcyHKax
6.12 [IpumeHsTh reomeTpuyeckue (GaxkThl A PEHICHUs CTEPEOMETPUUYECKHUX




3aaa4, HIpcArnojararonmmrx HCECKOJBKO IIaroB pemiCHUs, €CIW YCIIOBUSA

MIPUMEHEHUS 3aJIaHbI B SBHOU (hopMe

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimonsaTs HGfICTBPISI CJIOXKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB H
YMHOKCHHS BCKTOpPpAa Ha 4YUCIIO, O6T>$ICH5{TL, KakuMH CBOMCTBaMHU OHH

o0agaroT

6.15

[IpumeHsTH NpaBUIIO NapasuieienuIea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroil MeXIy BEKTOpaMH, CKaJspHOE MpPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB M IPOU3BEIEHUE BEKTOpPA HAa YHUCIO, Yroj
MEXJly BEKTOpaMH, CKaJIIPHOE NIPOU3BEJICHUE, PACKIIAIbIBaTh BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aaBath IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOpAUHAT

6.19

Pemate mpocTeiimme reoMeTpUYECKHME 3aJaud  Ha TPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOI'O METOJa

6.20

Pemrats 3aJa4ud Ha JA0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU H
HaXOXKIACHUC I'COMCTPUYICCKUX BCIUYUH I10 06pa3uaM WU aJITOpUTMam,
IIPpUMCHAA HU3BCCTHBIC METOJBI npu PEIICHNN CTaHAAPTHBIX

MAaTEMATHYCCKUX 3aJa4

6.21

IIpuMeHATh NpPOCTEHIIME IPOTrPAMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMETPUICCKHUX 3a1a4

6.22

HpI/IBO)II/ITB MMPpUMEPbI MATECMAaTUUCCKUX BaKOHOMepHOCTeﬁ B IMpUpoac n

KHM3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB '€COMETPHU B UCKYCCTBEC

6.23

[IpuMeHATh TONly4eHHBIE 3HAHWA Ha MPAKTUKE: AHAIM3UPOBATH
pEaJIbHbIE CUTYallUH W TPUMEHATh HM3YUYCHHBIE TOHATUSA B Ipoliecce
MOMCKA pELIEHUS MaTeMaTHYeCKd CQOPMYIUPOBAHHOW MPOOIEMBI,
MOJEJIMPOBATh peajbHbIE CUTyallMd HA SI3bIKE F€OMETPUH, MCCIIEIOBATH
IIOCTPOECHHBIE MOJIEJIM C MCHOJIb30BAaHUEM I€OMETPUUYECKUX MOHITHN U
TeopeM, arrmnapara anreOpbl, pemaTh NpaKTUYeCKhe 3aJauu, CBsI3aHHbIE C

HaXO0KIACHUCM I'COMCTPHUICCKUX BCJINYNH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TOCTPOEHUM  CTEPEOMETPUH:  aKCUOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3anMHOe pacnonoxeHue INpsAMBIX B IPOCTPAHCTBE:  MEpPECEKaroluecs,
napajuielbHble M CKpellMBarommecs npsMble. [lapamwienbHOCT NOpPAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MAapajulelibHbIE MpsMble B  IPOCTPAHCTBE,
MapaJUIENBHOCTD TPEX MPSAMBIX, MAPAIUIETBHOCTh NMPSIMOM M IUIOCKOCTH. YTIIBI €
COHANPABICHHBIMA CTOPOHAMH, YroJd MEXAY MNpSIMbIMH B IMPOCTPAHCTBE.
[TapanienbHOCTh TJIOCKOCTEH: MapaliieNibHbIE MJIOCKOCTH, CBOMCTBA MapayljieIbHBIX
miockocteit. [IpocTeitmme mpocTpaHCTBeHHBIE (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KY6, napajiieJIcnmIie [, moCTpoOCHUC ceueHui

7.3

[lepneHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: IEPHEHIUKYJISIPHBIE TPSMBIE B
IIPOCTPAHCTBE, PSAMBIE MapAIUICIIbHBIEC U NEPIECHANKYJISPHBIE K IITIOCKOCTH, IPU3HAK
MEPIEHIUKYJISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMA O NPSAMOM NEPIEHANKYIIIPHON
IUDIOCKOCTH. YTJbl B IIPOCTPAHCTBE: Yol MEXAYy IpsAMOH U IIOCKOCTBIO,
JNBYT'PAHHBIM YTOJI, JIMHEMHBIA yroa JBYrpaHHoro yria. Ilepnenaukymsp u
HAaKJIOHHBIC: PACCTOSAHHME OT TOYKU JO IIIOCKOCTH, PAacCTOSHUE OT IPSIMOW 10
TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEH:
IpU3HAK  TNEPHNEHAMKYISPHOCTHM  ABYX  Iulockocteil. Teopema o Tpéx

NEePIEHAUKYIISPAX

7.4

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHTHl MHOIOTPaHHMKA, BBINYKIIBIE U
HEBBIMYKJIbIE MHOTOIpAaHHUKH, pa3BEpPTKa MHoOrorpaHHuka. llpusma: n-yronbHas
IpU3Ma, TPaHU U OCHOBAHHUS NPU3MBI, MpsIMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenumen, NpsAMOYToOIbHBIA MAapaIIeIICIIHAIIE T
u ero corictsa. [lupamuna: n-yroipHas nupamuaa, rpaHd U OCHOBaHHWE MUPAMUJIBI,

OOKOBas M IIOJIHAS IOBCPXHOCTh NHUpaMUIbI, IMPaBHUJIbHAA U yceqéHHa;I nupamMuia.




OneMeHTl Npu3Mbl M nHpamunabl. [IpaBuibHBIE MHOIOTPAHHUKH: IIOHSTHE
[IPAaBUJILHOTO MHOIOIPAaHHHUKA, IpaBUIIbHAs IpU3Ma U IpaBUIIbHAs NHUPAMUIA,
IIpaBWJIbHAs TPEYToJibHAs MHUpaMUIa U IPaBUIBHBINA TeTpadip, Ky0. [IpeacraBnenue
O IPAaBWIBHBIX MHOIOIPAaHHUKAX: OKTadJp, NOAEKa’aAp M uKocadapyrue CeueHus

MMPU3MBI 1 TUPaAaMUIBI

7.5

CumMMeTrpust B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIUPAMUJAX, NapauIeIeUIeaX, IPaBUIbHBIX

MHOT'OrpaHHUKax

7.6

Brrunciienue 31eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yrisl. [lmomans
OOKOBOI TIOBEPXHOCTH M TIOJHON TOBEPXHOCTH TPSIMOW TPHU3MBI, TUIOMIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOil mpu3Msbl. Ilnomans 60xoBoit
MOBEPXHOCTU M TOBEPXHOCTH MPAaBWIBHOM MNHUpamMHAbl, TeopeMa O IUIOIIaIu

yceuéHHoi nupamuabl. [lonsarue 06 06béme. O6bEM nUpamMuIbl, IPU3MBI

7.7

HO,Z[O6HBI€ TCJIa B IPOCTPAHCTBC. CooTtHomeHHs MCXKAY IUIOMAaasIMNn HOBCpXHOCTCﬁ,

00BéMaMu TTOTOOHBIX TEI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

6

I'eomeTpus

6.1

]_II/IJ'II/IH,Z[pI/I‘leCKaH IMOBCPXHOCTD, 06pa3y}oume HPIJ'IHHI[pH‘ICCKOﬁ IMOBCPXHOCTH, OCb
LIPIJIHHI[pH‘-IGCKOfI IOBCPXHOCTH. HI/IJII/IH,I[pI OCHOBaHHSI M OOKOBas IMOBCPXHOCTD,

oOpasyrommas 1 0Ch, TUIOIIah OOKOBOW M TIOJIHON TTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yroliie KOHNYECKOM MOBEPXHOCTH, OCh U BEpILIMHA
KOHMUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, OOpasyromas u OcCh,
ionaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyiouiue u

BBICOTA, OCHOBAHUS U OokoBas IIOBCPXHOCTDH

6.3

Ccdepa u map: ueHtp, paguyc, JuaMmerp, IIoaas MOBEPXHOCTH cdeprl. B3aumuoe

pacnosoxxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, momaas

cepsl

6.4

I/1306pa>1<eHI/Ie TCJI BpalllCHUA Ha IINIOCKOCTH. PaSBépTKa OUJINHApPA U KOHYCa

6.5

KomOuHanmu Ten BpamieHuss U MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OIHMCAaHHBIN

OKOJIO C(bepbl, C(I)epa, BIIMCaHHAasA B MHOI'OI'PAaHHHUK, WJIX TCJIO BpAalllCHUA

6.6

[TonstTue o0 o6béMe. OcHoOBHBIE cBoicTBa 00BbEMOB Ten. Teopema 00 00BEME

IpSIMOYTOJIBHOTO Tapajulenenunena M cieactsust u3 He€. OOBEM IMIMHIpA,




konyca. O0BEM 1mapa u ionaab chepsl

HO,Z[O6HI)IC TCIIa B IMPOCTPAHCTBC. CooTHo1IeHUA MCXKIOY I1omaasaMun

6.7 MOBEpPXHOCTEN, 00bEMaMHU MOJJOOHBIX TEI
6.8 CeueHnus nuinuHApa (MapauiebHO W TMEPHNEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY ), CEUeHHUs 1apa
Bekrop Ha mimockoctd U B mpocTpaHcTBe. Cllo)KEHHME W BBIUUTAHHUE BEKTOPOB.
6.9 YMHO)XeHHe BekTopa Ha uyucio. Pa3nokeHue BekTopa 1Mo TpEM HEKOMILIaHAPHBIM
' BekTopaMm. [IpaBuno mnapamienenunena. Pemenue 3agad, CBA3aHHBIX €
MPUMEHEHUEM TIPABUII ACHCTBUIA C BEKTOpaMU
[IpsiMmoyronbpHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 IIpocreiine 3amauu B KOOpAWMHATAX. YTrod Mexay Bekropamu. CKalsipHOe

MMPOU3BCACHUC BCKTOPOB. Brraucnenune YTJIOB MCXKAY HNpsAMBIMU WU TNIOCKOCTAMM.

KOOp,I[I/IHaTHO—BeKTOpHHﬁ MCTO/ ITPHU PCHICHUU I'COMCTPHUUCCKUX 3a a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEMOTo
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3zoBaHus

Bnanenne meromamu J0Ka3aTeNbCTB, JITOPUTMaMH pELICHUS 3aJad;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHSATHSIMHU: OIpEIeIICHHE,
aKcuoMa, Teopema, CIEJICTBHE, CBOICTBO, NpPHU3HAK, 10Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYITHUPOBATDH
oOpaTHO€ U TNPOTHUBOIIOJIOKHOE YTBEPXkACHUE, NMPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHUeCKOM WHIYKIHH;
MPOBOAMTH  JI0KA3aTEIbHBbIE pPACCYXACHHUA TIpU pPELIEHUW 3ajady,
OLIEHUBAaTh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJIEHUH; yMeHue
OIIEpUPOBATh MOHATUSAMHU: MHOXKECTBO, IIOJMHO)KECTBO, OINEpPALMU HaJ
MHO>KECTBaMHU; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar I OMCAaHMsI pealbHbIX MPOLIECCOB U SIBJIEHUI U NPU PEILICHUN
3aJa4, B TOM YHCJIE€ M3 JPYyrux Yy4eOHBIX IPEIMETOB; YMEHHUE
ONEepUPOBATh MOHATHAMMU: rpad, CBI3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIUCHIBaTh Tpadbl Pa3INnYHBIMU

croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 33124

YMeHne omnepupoBaTh MOHIATHSMHU: HATYpajJbHOE YHCIO, IEJI0€ YHUCIIO,
CTEIEHb C 1IeJIbIM IOKa3aTesieM, KOPeHb HATypaJlbHOW CTENEHH, CTENEHb
C pauMOHAIBHBIM  TIOKa3aTelieM, CTENeHb C  JCHCTBUTEIHHBIM
mokaszarteneM, Jiorapupm UWclIa, CHHYC, KOCHHYC ¥ TaHIEHC
IPOU3BOJIBHOTO YHCJIA, OCTATOK I10 MOJYJII0, PAalMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE  YHCJIO0,  MHOXKECTBA  HATypalbHBIX,  LEJNBIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCENl; yMEHUE HCIIOJIb30BaTh
MPHU3HAKH JIETMMOCTH, HAMMEHBIINKA OOLIMI JeIUTeNh M HauMEHBIIee
o01ee KpaTHoe, anroput™ EBkimaa npu penieHun 3aaad; 3HaKOMCTBO C
pPa3NMUYHBIMM  TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHUS;,  yMEHHE
BBINIOJIHATH BBIYHMCIICHHE 3HAYCHUI M NpeoOpa3oBaHMs BBIPAKECHHH CO
CTeNeHs MU M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-PALUOHATBHBIX

BBIPDQ)KCHUI; YMEHHE ONEPHUPOBATh MOHIATHSIMHU: TOCIEI0BATEIbHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpudecKas nporpeccus,
O0ecKOHeuyHO yObIBaloIlas TeoOMEeTpUYecKass IMpOrpeccus; yMeHHe
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
¢dbopMysa; yMEHHE OIEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJb U apTYMEHT KOMILIEKCHOTO
yuciaa, (¢GopmMa 3alMCH  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TpUTOHOMETpUYecKass M  aireOpandeckas); yMeTb IMPOU3BOIMUTH
apudmeTrnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHCIIAMM; MPUBOJIUTH
IIPpUMEpPBl  WCIOJIB30BaHHUSA  KOMIUIEKCHBIX  YHCEN;  OIEpUpOBATH
MOHATHSIMM:  MaTpuma 2x2 u  3X3, ompeneiauTrenb  MaTpULBL,

FCOMeTpH‘IeCKI/Iﬁ CMBICJI OIIPEACIUTCIIA

YMeHue onepupoBaTh MOHSATUSMU: pallOHAJIbHBIC, HWPPALUOHATILHBIE,
MOKa3aTelbHbIE, CTEIICHHBIC, JIOTapU(PMHUYECKHE, TPUTOHOMETPHUECKUE
YpaBHEHUSI W HEPABEHCTBA, WX CHUCTEMbBl; YMEHHE OINEPHPOBATH
MOHITHSIMH: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
ypaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIATh
ypaBHEHHUs, HEpPAaBEHCTBA M CHUCTEMBl C MapaMeTpoM; MPUMEHSATh
ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsi PEIICHUs MaTeMaTHUYeCKHUX

3aJ1a4 U 3aJ1a4 U3 pa3IuuHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue onepupoBaTh NOHATUAMU: (QYHKIUS, YETHOCTh (PYHKIMH,
NEPUOJIMYHOCTD (DYHKIUH, OrpaHMYEHHOCTh (PDYHKLMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (YHKIHH, HAaUOOJbIIee M HAUMEHbBIIIEE 3HAUYCHUS
(GYHKIMU Ha IPOMEXYTKeE, HeNpepbIBHAs (DYHKIMS, aCUMITOTHI Irpaduka
¢GyHKUMH, TIepBas ¥ BTOpas NPOU3BOJIHAS (YHKLUHU, TCOMETPUUECKUN U
¢u3nyeckuif CMBICI TPOU3BOIAHOM, IEepBOOOpa3Hasi, OINpeaAeaEHHbIN
UHTErpaj, yMEHHE HaXOJIUTh aCUMMTOTHI rpaduka (QyHKIMM; yMEeHUE
BBIUMCIIATH MPOU3BOAHBIE CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U
KOMIO3ULUN (YHKLUNH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMK; yMEHUE HAaXOIUTh NPOU3BOAHBIC 3JEMEHTApHBIX (YHKINH;
YMEHHUE UCIOJIb30BaTh IPOU3BOJHYIO JUISL MCCIENOBaHUSA (DYyHKIMH,
HaXOJWTh HauOOJbIIME M HAUMEHbIINE 3HA4YeHUS (QYHKUUN; CTPOUTH
rpad¥Ky MHOTOYJICHOB C HCIIOJIb30BAHMEM ammapaTa MaTeMaTH4YeCKOIro
aHanu3a; TMPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHUS HaWIy4Ilero

PCIICHU B HNPHUKIAJHBIX, B TOM YHCJIC COLNUAJIBHO-3KOHOMHYCCKUX U




(dbu3MYecKuX 3a7avyax; HAXOAUTh TUIOMIAJAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpasa; MPUBOANTH MPUMEPhl MATEMaTUYECKOTO MOJICITHPOBAHUS C

MOMOUIbI0 TUPPepeHInaTbHbIX YPABHEHUN

YMeHne omepupoBaTh TMOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHAs
GyHKUIMSA, KOMMO3UIMS (QYHKUMH, JUHEWHas (YyHKIMSA, KBaJpaTHUHas
GbyHKIHA, panuoHagbHast byHKIHA, CTENEHHAs byHKIHA,
TpUTOHOMETpUYeckre  (QyHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
¢GbyHKUMH, TOKa3aTenbHas | Jorapudmuyeckas ¢GYHKIUH; yMEHHE
CTpPOUTHh TpaUKU H3YYEHHBIX (DYHKLMN, BBINOIHATH NpeoOpa3zoBaHUs
rpaduKoB (YHKLIUH, UCTIOIB30BaTh TPaQUKH 11 U3yUEHHs NPOLIECCOB U
3aBHCHUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYTrUX YYeOHBIX MPEIMETOB U
3aJa4 U3 peabHOM JKU3HU; BbIpaXaTb (GOPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; UCIIOJIIb30BaTh CBOMCTBA W Trpaduku (QyHKOMA 115
pelleHrs ypaBHEHUH, HEPABEHCTB U 3a/1a4 C MapameTpamu; n300paxarb
Ha KOOPJIMHATHOM IJIOCKOCTM MHOXECTBA pEIIEHUH YypaBHEHHI,

HEPAaBCHCTB U UX CUCTEM

YMeHue pemniaTh TEKCTOBBIE 3aJaydl Pa3HBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, AOJIH U YacTH, Ha ABI)KEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33]]a41 U3 OOJIACTH yIPABICHHUS JTMYHBIMA ¥ CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHs, HEPaBEHCTBA M HX
CHUCTEMbI N0 YCJOBHUIO 3aJaud, UCCIEAOBaTh MOJYYEHHOE pEUIeHUE U
OIICHUBATh MPABJIOINOJA00HOCTh PE3YJIHTATOB, yYMEHUE MOJCIUPOBATH
pealilbHble CHUTYyallMM Ha SI3bIKE MATEMAaTHUKH, COCTAaBJISATh BBIPAKECHHUS,
ypaBHEHUsI, HEPABEHCTBA H UX CHCTEMbl [0 YCIOBUIO 3ajayH,
HCCIIeIOBaTh TIOCTPOEHHBIE MOJENHM C HCIOJb30BaHHWEM allapara

ayreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHIME: CpeiHee apudmeTuyeckoe, Meanana,
HauOoJiblllee W  HAWMMEHBIIEE 3HAYCHUs, pa3Max, JUCIEepPCHs,
CTaHIapTHOE OTKJIOHEHHWE YHCJIOBOro Habopa; yMeHHE H3BIEKaTh,
WHTEPIPETHPOBATh WH(MOPMAINIO, TPEJCTABICHHYI0 B TaOmuIax, Ha
nuarpammax, rpadukax, OTpa)kKarollyl0 CBOWCTBA PeabHBIX MPOIECCOB U
SIBIIGHUH; TIPEICTaBIATh HH(OOPMAIIHIO C TIOMOIIBIO TAOJIHUI] U TUATPaAMM;
WCCIEN0BaTh CTATUCTHYECKHE JaHHBIE, B TOM YHCIE C MPUMEHEHHEM
rpa@uyecKkux  METOJOB U  DIEKTPOHHBIX CpEeACTB; Trpaduuecku
WCCIeAOBaTh COBMECTHBIE HAONIOAEHUS C TIOMOIIBIO JHarpaMm

paccerBaHMsl ¥ JMHEHHON perpeccuu




YMeHue onepupoBaTth MOHATHAMU: CIIYyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEpPOSATHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; IPUMEHSTH
(OpMyIBI CIIOKEHHS M YMHOXKEHHUS BEPOSTHOCTEH, (popmyiy MONHOMN
BEpOATHOCTH, (hopmyny bepHysum, komOuHaTOpHBIE (PAKTHI M HOPMYIIHI;
OILICHUBATh BEPOSITHOCTH pealbHBIX COOBITHII; YMEHHE OINepUpOBaTh
MOHATHSIMM: Cly4yailHass BEJIWYMHA, pacIpelelIeHUe BEpPOATHOCTEH,
MaTeMaTHYeCKoe OKWIaHHe, TUCHEpCHUs MU CTaHIAapTHOE OTKJIOHEHHE
CllyyaliHOM BeNIMYMHBI, (QYHKUMU pacupeleNeHuss | IUIOTHOCTH
PaBHOMEpPHOr0, IOKAa3aTeIbHOTO ¥ HOPMAaJbHOI'O pacHpeleIeHUN;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeNneHuil as
pelieHus 3aaad; 3HAKOMCTBO C TOHSATHSMU: 3aKOH OOJBIIUX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEJIOBAaHUN; YMEHHE NPUBOAUTH HPHUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE OIEpUPOBATh MOHATUSIMU: COUYETAHUE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YHMCIO TepecTaHOBOK; OmHOM HbploTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (QaKTHl M PACCYKICHHS [T PEIICHHS 3a/1a4;
OLICHUBATH BEPOSTHOCTH peasbHbIX COOBITHI; COCTaBJIISATh

BEPOSATHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJA, IUIOCKUH yTOI,
JBYTPaHHBIA Yroj, TPEXTPaHHBIM yTroj, CKpPEIIMBAIOLIUECS IMpsMBbIE,
MapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEW, yroil
MEXJy HPSAMBIMH, YroJl MEXIY HPSAMOM U IUIOCKOCTBIO, YTojl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXy TUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh MpU
peleHNH 3aJa4 U3y4yeHHbIE (DAKTbl U TEOpPEMbl IJIAHUMETPUH; YMEHHE
OLICHHMBATh  pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTh
MaTeMaTU4YeCKUe MOJEIM C IOMOIIBI0 TeOMETPUYECKHX IOHATUH U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTHUYCCKUC 3a1a4YN
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAb (GUTYpHI, 00BbEM (GUTYpHI,
MHOTOTPaHHHK, NPaBIJIBHBI MHOTOTPAaHHHK, CEYCHWE MHOTOIPaHHUKA,
Ky0, mapajuienenuiesn, Npu3Ma, OuUpamuaa, (urypa M MOBEpXHOCTb
BpalleHus1, MIWIMHIP, KOHYC, map, cdepa, riomans chepsl, Mmiomaib
MOBEPXHOCTU TMHPaMUIBI, TPHU3MBI, KOHyca, LWIMHIpA, 00BEM KyOa,

MMPAMOYT'OJIBHOTO HapaJUICICIIUIICAd, NHPaAaMHUAbI, TPU3MbI, HOUWJIWHIAPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHs KOHYCa M LIWJIMHIpA,
napajiebHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacamomascs cdepbl, LUIUHAPA, KOHyCa; YMEHUE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, N300paxkaTb MHOTOTPAHHUKH, (PUTYPHI U MMOBEPXHOCTHU
BpalllEHUs, UX CEYEHHUs], B TOM YHCJIE C TIOMOILIBIO JIEKTPOHHBIX CPECTB;
yMEHHE NMPUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOATEIHHO
(hopMyIHUpOBaTh OMPECIICHUs U3yYaeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI
O CBOMCTBaxX W NMpPHU3HAKAX F€OMETPHUUECKUX (pUryp, o0OCHOBBIBATH WIIU
OMpoBepraTh MUX; yMEHHE TNPOBOAUTH Kiaccudukanuio ¢uryp mo
pPa3IMYHBIM TPHU3HAKaM, BBITIONHATH HEOOXOIUMBIC JIOTOJHUTCILHBIC

IIOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSIMH: JBMDKEHHE B IPOCTPAHCTBE,
napajieNIbHbI MePeHOC, CUMMETPHs Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe TMOM00MS, TOMO00HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHblE U MOJOOHBIE (PUTYpBI, B TOM YMCJE B IPUPOJE,
WCKYCCTBE, apXUTEKTYpE; HCIOIh30BATh T€OMETPUYECKHE OTHOIICHHS
NpHU PENICHUW 3a/1ady, HAXOJWUTh T€OMETPUYCCKHE BEJIWYHMHBI (JTMHA,
yroj, IUIOMAAb, OOBEM) MPH pEHIeHWH 3aJad U3 JPYrHX y4eOHBIX
MPEIMETOB M U3 PEajbHOM XKU3HU; YMEHHUE BBIYHCISATH TEOMETPUICCKUE
BEJIMYUHBI (AJUHA, YTOJ, IUIOmaab, OOBEM, IUIOMIAAb IOBEPXHOCTH),
UCTONB3Yys M3Y4YeHHBIE (DOPMYIBI M METOABI, B TOM 4YHCJE: IUIOIAIb
MOBEPXHOCTH MUPAMHIBI, TIPU3MbI, KOHYCA, IWIMHAPA, TUIOMAAb CHEpBL;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajuleNienuneia, MUPaMUbl, TPU3MBI,
IWIMHIPA, KOHyCa, Iapa; YMEHHE HaXOIUTh OTHOIICHHE OO0BEMOB

NOJOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSIMU: MPSMOYTOJIbHAS CHCTEMa KOOPJIUHAT,
BEKTOp, KOOPJIWHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha YHCIO, PA3OKEHHE BEKTopa Mo 0a3ucy,
CKaJSIpHOE TNPOM3BEJECHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXAy
BEKTOPAMHU; YMEHUE UCIOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ
JUISL  pElICHUs] TEeOMETPUUECKHX 3ajad U 3a]ad JPYrux y4deOHBIX

IpeaMETOB

13

YMeHue BHIOWpATh TOAXOMSIIMA METOA IS PEIICHHUS 3aJlauu;
MOHMMAaHWE 3HAYMMOCTH MATEMATHKUH B U3YYCHUU TPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIECCOB W  SIBJICHWH; YMEHHE paclo3HaBaTh

IPOSABJICHUC 3dKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJAUTH




MpUMEpPbl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM H  MHUPOBOM

MaTeMaTH4eCKOMH HAayKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT CO/ieP:KaAHUS

Kon

1 Hucna u BBIYUCTICHUS

1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeIMMOCTH LIETBIX YNCEN

- Pamonanenple  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, TPOLEHTHI,
' OecKOHEUYHbIE IEpUOANYECKUE ApoOU

13 ApudmMernuecknii KOpeHb HATypalbHOU crereHu. JleicTBusa ¢ apudMeTHYEeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHAIbHBIM MToKa3aTesneM. CBoiicTBa
' CTEIEHU

s CuHyc, KOCHMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uuncna. JlecaTuunbie 1 HaTypaibHBIC JOTAPU(BMBI

JlefictBuTenpHble  YHCia. ApupMETHYECKHE OIepanud ¢ JACHCTBUTEIbLHBIMHU
1.7 yruciaamu. [IpuOakEéHHbIE BEIYMCIICHUS, TIPAaBUIIa OKPYTJICHUS, IPUKU/IKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUM

1.8 [IpeobOpazoBanme BeIpaXeHUH

1.9 KommiekcHsle uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble 1 1poOHO-pallOHAIbHBIE YPaBHEHUS

2.2 HppaumoHnanbHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEHHUS

24 [TokazarenbHble U JorapuPMUUECKUE ypaBHEHUS

2.5 [enpie 1 TpoOHO-paIHOHATBHBIE HEPABEHCTBA

2.6 UppanmonansHbie HEpaBEeHCTBA

2.7 [Toka3zarenbHbIE U JOTaprUPMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpruyeckrie HEpaBeHCTBA

2.9 Cucrempl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IApaMETPaMu




2.11

Martpuna cucTeMsbl JIMHEWHBIX YpaBHEHUN. OIpeaennTens MaTpULbI

3 OyHKIMU U TpaduKu
11 OyHkuus, cnocoObl 3anaHus QyHkuuu. ['papuk QyHkiuu. B3aumHo oOpaTHbIE
. ¢byukiun. YétHele u Heu€THbIe QyHKmU. [leproanueckue GpyHkuun
OOnacte ompeneneHuss M MHOXECTBO 3HaueHMH ¢yHkumu. Hymm  QyHKum.
12 IIpoMexXyTKM  3HAKOMOCTOAHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIUH.
' MakcumMymbl ¥ MUHUMYMBI (pyHkuuu. HauGomnbliee u HauMeHblee 3Ha4YCHHE
(GYHKINU Ha TPOMEKYTKE
13 CreneHHas (YHKUUS C HaTypalbHBIM M IIEJbIM TOKa3zareneM. EE cBoiicTBa
' rpaduk. CBoiicTBa U TpaduK KOPHSI 71-0 CTETICHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA M TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U TpapuKH
16 Touku paspeiBa. AcumnTorel TpadukoB ¢ynknmii. CsoiicTBa  (QyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hayana matematuyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIEC FI€eMEHTAPHBIX (PYHKINN
[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkieHne HauOONbIIEro U HAaMMEHbBINEro 3HAYCHHUS (PYHKIUU HA
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOkecTBO, Onepaly HaJl MHOKecTBaMuU. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHast CTATUCTUKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH




7.2

[Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

Maremaruka: anredpa ¥ HadaJla MaTeMaTUIECKOTO aHaIn3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensetBo «IIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJA

['eometpus. Jnnaktnueckue marepuansl. 10 knace. 3uB b.I'. M.:
[IpocBenienue

I'eometpusi. KoutponbHbie paboThl. 10 knacce. ba3zoBbiit u yriyOn€HHBIM
YPOBHH.

I'eomerpusi. CamocTtositenbable padoThl. 10 kinacc. ba3zoBeiit v yriry0iEHHbIN
ypoBHU. Muenckas M.A. M.: IIpocseiienue

I'eometpusi. Kontponbsubie pabothl. 10 kinacc. ba3oBbiit u yriyOinEHHbBIN
ypoBHH. Muenckas M.A. M.: IIpocsemienue

[Toypounsle pazpadoTtku no reomerpuu. 10 knacc. K YMK A.C. AranacsHa.
Aposenko B.A. U3n-so Bako

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnmoteka I{JOK

DJEKTPOHHOE MPHUIIOKEHUE K YUCOHUKY

POIII
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