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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHWIO, H TPAIUIMA POCCHIICKOTO 00pa3oBaHUsI.
Peanuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJAN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HANPABIECHUU JIMYHOCTHOTO
pa3BuTHs OO0ywaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTEeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0yyaronumxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTHM U MPOUCXOKICHUH T'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOTO, XapaKTepe OTpaKEHUs
MAaTEMATUYECKOW HAYKOW SIBJICHHMM M IIPOLECCOB PEATBHOTO MHpA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yYalluxcsl, a TakKe KauyeCcTB MBIIUICHUSI, HEOOXOAMMBIX JIg aJalTalud B
COBpPEMEHHOM OOIIECTRBE.

['eomeTtpust siBIsieTcss OAHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECNeYHMBAaeT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAIpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlormdeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyYaIOIIUMHUCS
MOHSATUWHBIX OCHOB T€OMETPHUM M TOCTPOCHUM IIEMOYKHU JJOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ady, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaabHOTO ObITHS, (opMma
OTpPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHUS U aKTHBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl yYEOHOM U TPYIOBOH JAESITEIBHOCTH,
ABIISETCS OAHUM U3 TPOPECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHa
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Ilenp ocBoeHuUsi mporpamMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHe 0Oy4deHHss — oOmeoOpa3oBareIbHOe W OOLICKYIbTypHOE pa3BHTHE
oOyyaromuxcs  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUS CHCTEMAaTHYECKMX T'€OMETPHUYECKUX 3HAHWH W JIeHCTBUH,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHS 00pa30oBaHMsI
0 CIIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIB30BAaHUEM T'€OMETPHH.
[IporpaMmMa 1O reomeTpur Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA IS
oOyJaroIIMXCcsl CPpeHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPYAHCHHM
Ha ypOBHE OCHOBHOTO 0OmIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTUYECKHE YMEHHS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUI0 Oosee
riIyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHATIBHOMN ACSATEIHHOCTH.
JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHHKAX M TeJlaX BPAIICHUS
KaK O BOXXHEWIIINX MATEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YEPTEkKaxX, MOACIAX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAQJICHHEC METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUSI U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THUIIOB  3ajad;

dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTCIIbHBIC



paccyXJIeHusi B XOJie pEUIeHUs CTePEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CrocoOHOCTEHN
oOydJaromuxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallMsX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh TEOMETPUUECCKHUE MOJICIIH, TPUMEHATh OCBOCHHBIH
FEOMETPUYECKUN amnmapaT Ui pelieHdus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENTEHONM OCOOEHHOCTBIO TPOrPaMMBl SIBJISICTCS BKJIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipennourenue oTAa€TCcsl HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NPOCTPAaHCTBEHHBIMU oOpa3zamu. Co3nanue obOpa3a TPOBOAUTCS C OMOPOM Ha
HATJISATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoOBHBIE cozepkaTeNibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «lIpssMble U IIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3ysbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM 10 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0O/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIHCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalOIIUXCs, paclIupss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Hexenmo B 10 kinacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IIPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurnen; MoCTpOeHuEe CeYeHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKIY HPSMOU 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  NEPHEHIUKYIAPHOCTU  IBYX
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 MUPAMMU/IbI; 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’ap; KyO. IlpencraBieHue O mNpaBWIBHBIX MHOTOIPAaHHMKAX: OKTajJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

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



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, AMaroHalld, YIJIbL.
[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 MiIomaau yceu€HHod mnupamuabl. [lonstue o0 o0véMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroiue UTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U IMIOCKOCTH; KacaTellbHas MIIOCKOCTh 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 CBOICTBa 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.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKeHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimme 3agauu B
KOOpJMHATax. Yroa 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 MPOTPpaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
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 UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIUTAHHUE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); dbuzrueckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]]a4 MaTEMaTHICCKOW HAIPaBIEHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM ITO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETIbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

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



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOT'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

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

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JeUUUTH UH(DOpPMALUM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, IPEACTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPEHMYIIECTBA  KOMAHAHOW  H
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM HMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

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, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh 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 ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUILHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIIC IbI ).

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 YEPTSHKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXIY IBYyMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIUYHCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



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

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPECTABICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

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

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa aireopbl; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE LIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOIIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO 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 YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiine reoMeTpuyYecKHe 3a/adyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
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
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
FATEL MEACAY TIPAMBIMH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
T 12
©J1a Bpatleris https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
1
OOBEmbI TeN S https://m.edso0.ru/1c209¢e37
BekTope! 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LOK
p pa pocTp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6mmoreka [IOK
cUcTeMaTH3allus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
bubmoreka [IOK
1 M300paxKeHus Ha PUCYHKaX: 1 3.09
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IJIOCKOCTH, MepeceKaroniuecs npsmas 1 3.09 Bubnmorexa [IOK
> TI°P B P ' https://m.edso0.ru/2d8a9c99
U TUIOCKOCTD
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, MepeceKaronifecs npsamas 1 Bubmmorexa LIOK
> HEP P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 M300pakeHue MHOTOTPaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha HIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P > MI% passep ’ https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOTPAaHHUKOB

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

TTonsaTue 00 aKCHOMATUYECKOM

7 MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa [TOK
) https://m.edsoo.ru/Occbcafe
CTCPEOMETPHUH U CIEACTBHS U3 HUX
IlousiTe 00 aKCMOMaTHYECKOM
8 MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI bubmmorexa [TOK
) https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
IlousiTe 00 aKCMOMATHYECKOM
9 MTOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI bubmmorexa [TOK
) https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
IlousiTre 00 aKCMOMATHYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUN: AKCHOMBI bubmiorexa HOK
P p PHH: https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHoOe pacniosiokeHHe IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
bu6mmoreka [IOK
12 napajuieJIbHbIE TIPSIMbIC B
. https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTrubl ¢ cOHanpaBlIeHHBIMU bu6mmoreka [JOK



https://m.edsoo.ru/3d8ffd32
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CTOPOHaMHU https://m.eds00.ru/9f4071b9
15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapaJiieIbHBIX TUIOCKOCTEH bubmorexa HOK
https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (burypsl Ha IIOCKOCTHU: TETPAP, bubamorera LOK
https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnesa
. bubmuorexa [JOK
20 Hoctpoerie ceneriit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceueriit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o Teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npocrtpanctse. [lapannenbHoOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHTuKyIApHOCTD MPSMOM U
23 HJ'I(I))CKOCTI/IZ}:'ICI?HGHﬂHKYJP;HpHLIe bubmorexa HOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanmenbHbIe U bubnunoreka [JOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmorexa [IOK
IPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, l:g{i?;;f;i?ﬁg 3c477d3
paccTosIHAE OT MPSAMOU JI0 TUIOCKOCTH " '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, Et?[?sj?/P/I;T:;sigﬁ/Ié 6fefadd
PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTU T '
[leprienaAnKynsAp ¥ HAKIOHHBIE:

bub. OK

33 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, htI;Isz'I/P/I;T:cIi;i)gru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAMKyIAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, Et??ﬁr%fciigﬁllzbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrosa bubnuorexa [IOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MIIOCKOCTEH: bubnuorexa [IOK
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MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD INIOCKOCTEN:

bubmmoreka [{OK

39 HprsHar HevaeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brbmmorexa [OK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepHneHaNKyIIpax Bubnuorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx MmepreHIUKYISIpax bubnmorexa [JOK
https://m.edso0.ru/9f246736
KonTtponpHas padoTa o remam
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [IOK
mrockocter" u "Yrael Mexay https://m.edsoo.ru/50971ef3
MPSIMBIMU U IJIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTPaHHUKA,
45 BBIITYKJIBIC U HEBBIITYKJIbIC bubmmorexa [TOK
B https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHUS IIPU3MBL; IIpsIMast U bubnuoreka [IOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
I0JIHAsI TIOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN Bubmmorexa LIOK

https://m.edsoo.ru/8a7be683
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nmapajiieJICmIica u €ro CBOMCTBaA

[Inpamua: N-yroyibHass NMpaMua,
I'PaHU U OCHOBAaHUE IMUPAMHU/IBI;

48 O0KOBas ¥ MOJTHASI TOBEPXHOCTh brbamorexa OK
. https://m.edsoo.ru/fblcd0a5
MAPaMHUJIbI; IPABUIIbHAS M yCCUEHHAS
pamMuIa
[TpaBuiTbHBIE MHOTOTPAHHUKH
MOHATHE MMPABUITHBHOTO

49 MHOTI'OTPaHHUKA; IPAaBWJIbHASA IIPHU3Ma bubnnorexa [JOK
Y MIpaBUJIbHAS THPAMHUJIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS TTHPaMHUIA
Y IPaBWIBHBIA TEeTpasp; Kyo
[IpencraBnenue o MpaBUIIbHBIX

50 MHOTOTPaHHUKAX: OKTadIp bubmorexa [TOK

' ’ https://m.edsoo.ru/a0fdd5bf
JOJIeKa’ip U UKOCadIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIHHO TOUKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CHUMMETPHUHU B MUPaMUIax, https://m.edso0.ru/b9e777d9
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOIPDAaHHUKOB: pEOpa, IruaroHan bubmorexa [IOK

P + Peopd, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomanas 60KOBOIM MOBEPXHOCTH U
IIOJIHOM NTOBEPXHOCTHU MPAMOU
. bubmuoreka [JOK
53 MIPU3MBI, TUIOIIAb OCHOBAHMIA,

Teopema 0 O0KOBOM MOBEPXHOCTH
MIPSIMOM IIPU3MBI

https://m.edso0.ru/37d84157
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[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MIPABUIIBHON

54 MUpaMUIbI, TEOPEMa O ILIOIAIN bubmorexa HOK
PAMIARL, TEOP e https://m.eds00.ru/5603e30b
OOKOBOI IOBEPXHOCTH YCEUEHHOM
T PAMHIBI
55 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"MHororpaHHuKT" https://m.edsoo.ru/a95f5c04
N bubnuoreka [JOK
56 Morsmie 06 0bnEme https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mupamu el https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OObEM npavH AL https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM npavH AL https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 06
PEM [IPHIMBL https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 06
PEM [IPHIMBL https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 OObEm mpH3MeI https://m.edso0.ru/482d3f51
64 KonTtponbHas padoTa o teme bubnnoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3aIys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH JI0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTposbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 06061EeHNE
CHUCTEeMaTU3als 3HaHH.
Beruucnenue yriioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.eds00.ru/56765e8b
MEeXAY NPSIMOM U MIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HIOBEPXHOCTH 1 bubnmorera [TOK
p; p https://m.edso0.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
bubmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHaapudeckas TOBEPXHOCTb,

4 00pasyromue MUIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHON OCH IIINHAPA)
bubanoreka [IOK
7 Konnueckas moBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
N . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiil KOHYC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gongj brbmmorexa [OK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuotexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmms Ten BpamieHus u bubnuoreka [IOK
MHOTOTPAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; chepa, BucaHHas B bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TEI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 OObeM wimkzpa, KoHyca https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 OObEm wiapa u oA, chepe! https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. bubnuoreka [IOK
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https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

https://m.edso0.ru/810cfleb

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0bembr Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BEIUUTAHUE BEKTOPOB brbmmorexa [OK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, cCBI3aHHBIX C
22 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢ bubamorera LOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHatHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmorexa HOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsimoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnunoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 Bubmmorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600MIICHNE U
28 cucreMaruzanus 3HaHui. OCHOBHbBIE 1 bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IIEHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuoreka [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHWI. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a1aun 1 bubnuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTu3auus 3HaHuii. OCHOBHBIE 1 bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubmuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTh
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH | CIEICTBHS M3 HUX INPH PEIICHUH
' reOMETPUUECKUX 3a/1a4
-3 OnepupoBaTh TMOHATHUSMH: IapaJUICIBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U IIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojiokKeHHe MPSIMbIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYIPAHHBIM Yroj, TpaHU IBYTPaHHOIO yria,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIA YroJl IBYTPAHHOTO YIJIa, TpaaycHas
Mepa IBYTpaHHOIo yria
26 OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, TPaBUIbHBI MHOTOTPaHHUK
27 PacrioznaBath OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BbIOMpas  OCHOBAaHUSA  JUIA
- knaccu@ukanuy  (BBINYKIbIE W HEBBITYKIbIE  MHOTOTPAaHHUKH,
' NpaBWJIbHbIE MHOTOTPAaHHUKH, TPSMBIE M  HAKIOHHBIE IPHU3MBI,
napasuieseHIe bl )
29 OmnepupoBaThb TOHATHSMHU: ceKyIas IJIOCKOCTB, CEUEHHUE
' MHOTOI'paHHMKOB
210 OOBACHATH  NPUHIMIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
211 CtpouTh cedyeHUS MHOTOTPAHHUKOB METOJOM CJEJIOB, BBINOJHAThH

(BBIHOCHBI€) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:




BU/] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUEC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropurMam, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTHUYCCKUC MCETOJLI IIpH
peICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJja4 Ha  BbIYUCIICHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKH OO0 HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XKICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alTOpUTMaM, MPUMEHSISI WU3BECTHBIE AHATUTHYECKHE METOJbI TpU
pelIeHnN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHCIICHHE YTJIOB
MEXJIy CKPEIIMBAIOIUMHUCS TPSIMBIMHU, MEXIY MPSMON U TJIOCKOCTHIO,

MCXKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEeHHEM (OpPMYIl, BEIYUCIISTh COOTHOIICHHS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0béMamMu M0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (BakTbl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPeoJiaraloiuX HECKOJbKO IIAaroB pPELIeHUs, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeilllive MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL MIpUMEPBLI MATEMATHYCCKHUX SaKOHOMepHOCTeﬁ B IMpUpOAC U

JKHU3HH, pACIIO3HABATDH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAHUSI HA IPAKTHUKE: aHAJIM3UPOBATh PeallbHbIE
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLeHus MaTeMaTUYECKH copMynupOBaHHON pooIeMBl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha SI3bIKE T€OMETPUH, UCCIIENI0BATh
IIOCTPOECHHBIE MOJIENH C HMCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATUH U
TEopeM, arnrnapara ajareopsl, pemaTh MpakKTUYeCKHe 3a/1a4l, CBSI3aHHbIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYHNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [AIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, IHMJIUHJAP, KOHHYECKAs IOBEPXHOCTD,
' oOpa3yloliyue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPAIICHHSI
6.4 KnaccudummupoBaTs B3auMHOE pacmoyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapoOBOW CIIOH, OCHOBAaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 00bEéMBI M IIIOIIAAM IOBEPXHOCTEH TeNn BpalleHHs,
' TreOMETPUYECKUX TeJl C MPUMEHEHUEM (POpMYIT
OnepupoBaTh NOHATHSMM: MHOTOTPAHHUK, BIMCaHHBIM B chepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 Bbluucnare  COOTHOLIEHMS MEXAYy IUIOINAIsIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpALCHUS
W3BnekaTh, MHTEPNPETUPOBATH W NpeoOpa3oBbIBaTh HMH(OPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, IpPeICTaBICHHYIO Ha
yepTekax U pUCcyHKax
[TpumensTh reomerpuueckue (akThl JUIS PELICHUs CTEPEOMETPHUECKUX
6.12

3ala4, MpcArnojararommux HECKOJBbKO IIaroB pelICHHUA, €CIU YCIOBUMA

NPHUMCHCHUS 3a/IaHbI B SIBHOH (I)OpMC




6.13

OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYUTAHUSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKuMH CBOMCTBAMH OHH

oOmazaroT

6.15

[IpumeHsaTh npaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATHAMU: ACKAPTOBBI KOOPAHWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yromia MCXKIAY  BCKTOpaMu, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOpOB M TNPOU3BEACHHE BEKTOpa Ha YHCIO, YroJ
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEIECHUE, PACKIaIbIBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate mpocreiimne TreoMETpUYECKHME 3aJauyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPANHATHOT'O METOAa

6.20

Pemate 3agaum Ha J0Ka3aTcJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUM U
HaXO0XICHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJIrOpUuTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUHA CTaHIApPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[Ipumenars mpocTedine NporpaMMHBIE CPEICTBA W DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KU3HU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUS HA MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd W TPUMEHSATh H3yYCHHbIE MOHATHUS B IIpoOILEcce
MOKWCKA pELIeHUsT MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, MCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U
TeopeM, arrmapara anreOpbl, pemarh NpakTUYeCKHe 3aauu, CBsI3aHHbIE C

HaXO0XXIACHUEM I'COMCTPHUUCCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TMOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosiokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpeIIMBArOIIMecs npsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHbIE TIPSMBIE B  MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MAPAUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXKIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajlieNibHbIE TIOCKOCTH, CBOMCTBA MapaJlJIEIbHBIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, moCTpOeHne CeUeHnun

7.3

[lepnieHuKyNApHOCTh MPSAMON M IUIOCKOCTH: TEpPHEHAMKYISPHbIE NpsSMble B
MIPOCTPAHCTBE, MPsIMbIE NapaslIeIbHbIE U MEPIEHANKYISPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpeMa O MPSIMOM MepreHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXKIy MpsAMOM M  IJIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JUHEWHBIA YroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSHHE OT MPSMOW [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MIOCKOCTh. [lepneHAuKyISIpHOCTh MIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  muockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOI'OI'paHHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'pAHHUWKA, BBIITYKIIBIC H
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pa3BépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yroabHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMAsAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MMOBCPXHOCTDH ITPU3MBI. Hapannenennnen, priMOerJ'ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/IZ[aZ N-yrojbHas NMApaMua, TpaHu U OCHOBAaHUC MUPaAMUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUpPAMUIBI, ITpaBHUJIbHAA U yCC‘{éHHaﬂ nupamMmuyja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBL. HpaBI/IHLHLIe MHOTOIpaHHUKH: TIOHATUC




MIPaBUJIBHOIO MHOTIOTPAaHHUKA, I[PAaBWIbHAS IIpU3Ma M IPAaBWIbHAS NUPAMUAA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienne
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIBHO TOYKH, pr[MOI\/JI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPUH B IMMpaMUAax, MapajuICiCruiciax, nmpaBujIbHbIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTM U TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOM mpu3Mbl. [1nomans 60koBoH
IIOBEPXHOCTH M IOBEPXHOCTH MPABUJIBHOM NHMPAMHABI, TEOpEeMa O IUIOIIAIH

yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHONICHUS MEKY IIIOLIAASIMH TIOBEPXHOCTEH,

00bEMaMH TOTOOHEBIX TEJI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroliue HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH MOBEpXHOCTH. LlMmuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 ocb, IO/l OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroiue KOHNYECKONW MOBEPXHOCTH, OCh M BEpPIIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
Ionaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opasylolue u

BBICOTA, OCHOBAHHA U OoKoBas IIOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AuaMeTp, IUIOMIa1b NOBEepXHOCTH cdeprl. B3anmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTcCliIbHas IIJIOCKOCTb K C(bepe, Iiomanab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, ONHYCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM 1apa u mIonmaab chepsl




[TogoGHple Tenma B mpoctpaHcTBe. COOTHOIIGHUS  MEKIAY  IUIOIMIAIMU

of MMOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX T
6.8 Ceuenust nunuHApa (MapajyiesIbHO U NEPHEHIUKYJISPHO OCH), CEUEHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEe Yepe3 BEPILNHY), CEUEHHUs 11apa
Bexrop Ha miockocty u B mpocTpaHcTBe. CII0)KEHME M BbIUUTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BEeKTOpa Ha 4ucio. PasnoxkeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekropaMm. IIpaBunmo mapamenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM NPABUJI JECUCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTod Mexay BekTopamu. CkansipHoe

IMPOU3BCICHUC BCKTOPOB. Brranciaenue YIJI0B MEXKAY MPAMBIMA U ITJIIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEIICHUH FEOMETPUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JJOKa3aTeNbCTB, ANTOPHUTMAaMU PENICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATh TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH NMPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BATh MCTOM MaTeMaTHYeCKOU WHAYKIOHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKIACHUA opn  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIBbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO)KECTBAMH; yYMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIH
anmapar Ui OTIMCaHUs PEATbHBIX POIIECCOB U SBICHHUIA U TPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMNOHATHUAMHU: HATypaJlbHOE YHMCJIO, LCJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panroHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHb C HeﬁCTBHTGHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJA, OCTAaTOK II0 MOAYJHO, PpalflMOHAJILBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb W HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTEMaMH CUHNCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATL NOHATHAMH: IMOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpUUecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHAMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcM  KOMIUIGKCHBIX —4Hcesl  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anredpamyeckas); yMeTb  INPOHM3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBATH
MOHATHSAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAIbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HMX CHUCTEMbl; yMEHHE OIepUPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa U CHCTEMbI C TOMOINBIO PAa3IMYHBIX NPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSIThH
yYpaBHEHUS, HEPABEHCTBA, MUX CUCTEMbI Ul PEHICHUS MaTeMaTUYEeCKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KHU3HU

YMenue omnepupoBaTb HNOHATHSIMH: (YHKIMS, YETHOCTh (PYHKIHUU,
HEPUOJUYHOCTh (YHKIMHU, OTPAHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJiblliee ¥ HaMMEHbIllee 3HAYCHUS
(YHKIIMHM HA IPOMEXKYTKE, HeTpepbiBHAA (GYHKIUSI, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOpasi MPOU3BOAHAS (PYHKIUU, TEOMETPUUECKUN U
(bu3nueckuil CMBICT TPOU3BOJIHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh ACUMOTOTHI rpaduka (GyHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHUS, YAacCTHOTO U
KOMIO3UIIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO I HCCIeAOBaHMs (YHKIIHH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIINE 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHMEM arrmapaTa MaTeMaTH4eCKOTO
aHallM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTETpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIMs, KOMOO3UIUs (YHKUUH, JTUHEHHAs (QYHKIHS, KBaJIpaTH4HAs
¢byHKIMS, paroHaibHas GyHKLMS, CTeTIeHHas byHKIWMS,
TpUTrOHOMETpHUYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMU, TOKa3aTenbHas M Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKLIHH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (YHKIHHI, UCTIONIB30BaTh TpaUKU ISl U3YUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUH 33/a4 U3 JIPYrMX Y4eOHBbIX MPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HHU; BbIpaxaTbh (POpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypPaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/Ja4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yIpaBJICHUSI JIUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMBbI IO YCIIOBUIO 33/1ayH, HCCIEJ0BaTh MOJYYEHHOE pEeIllIeHUuEe U
OIICHUBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
peayibHbIE CUTYallMM Ha $3bIKE MaTEeMaTHKH; COCTaBJISATh BbIPAKECHHUS,
ypaBHEHHUs, HEPAaBEHCTBA U HX CHUCTEMBl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBath MOHATUAMU: cpeiHee apupMeTHIecKoe, MeanaHa,
HauOoJiplllee M  HAUMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHPOBaTh WH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIHIO C TIOMOIIBIO TAOIHUI U THarpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  DJIEKTPOHHBIX  CPEACTB; TIpadHyuecKu

ucciacagoBartb COBMCCTHBIC Ha6J'IIOI[eHI/I}I C IOMOHIbKO JdUWarpaMm




paccenuBaHys U JIMHEWHON PErpecCuu

YMeHue OonepupoBaTh IOHATHUSAMHU: CIy4JalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSATHOCTh C HCIIOJB30BAaHUEM TpaPUUECKUX METOJOB; NPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BEpOSATHOCTH, popmyny bepHymin, komOuHATOpHBIE (PAKTHI U (POPMYIIHI;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHE OIEpUPOBaTh
NOHATUSAMHU: CIllydallHas BEJIMYMHA, PACHpPEIEICHUE BEPOSITHOCTEH,
MaTeMaTH4eCKOE OKUJAHWE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
ClIydallHOM BENWYMHBI, (QYHKIUU pacOpelesieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN JIA
pelleHus 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHMH, YHCIIO TIEPEeCTaHOBOK, OMHOM HploTOHA; ymeHuHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS JUIsl pEILICHH 3a1a4;
OLICHUBATH BEPOATHOCTH pealbHBIX COOBITHIA; COCTABJIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIIPETUPOBATh MOTYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA Yo,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroj, CKPEUIMBAIOLIUECS TpSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMONH U IUIOCKOCTHIO, YroJl MEXKIY
IUIOCKOCTSIMU, PACCTOSIHME OT TOYKHU 0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]Ty MIIOCKOCTSIMH; YMEHUE HCIIOIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIM C MOMOIIBKD TE€OMETPUYECKUX TOHIATHH W

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUTYphl, 00BEM (DUTYpPHI,
MHOTOT'pPaHHMK, MPABUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb

BpallleHUs, [UIMHIpP, KOHYC, map, cdepa, miomanab cdepsl, IIOHalb




MOBEPXHOCTH NHUPAMHJIBI, TPU3MBI, KOHYCa, HWIMHApPA, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapajUielienuneia, MUpaMHu/Ibl, TPU3MBI, MIHHIPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUsS KOHYCa W LWIMHAPA,
napajuiebHbIe OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascsi cgepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOHTH CEUYCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOI'PAHHUKH, (PUTYPBI U MOBEPXHOCTH
BPAIIICHUS, UX CCYCHUS, B TOM YHCIIC C TOMOIIBIO AICKTPOHHBIX CPEJICTB;
yYMEHHE TPUMEHSTh CBOMCTBA F€OMETPUUYECCKUX (UTYP, CAMOCTOSTEIBHO
(bopMyIHpOBaTh ONPE/ICIICHHS U3y4aeMbIX (UTYpP, BBIIBUTATH THUIIOTE3bI
0 CBOWCTBaxX M MpPU3HAKAX TEOMETPUYECKUX (HUTYP, 0OOCHOBBIBATH HIIH
ONpOBEpPraTth MX; YMEHHE IMPOBOAUTH KIACCUPHUKANUID (GUTYp TIO
pa3UYHBIM TIPU3HAKAM, BBINIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MTOCTPOCHUS

11

YMeHme ONICpHUpOBaAThH IIOHATHUSIMMU. JABMXCHUEC B  IIPOCTPAHCTBE,
napajieIbHBIA TIEPEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHHe TMOA00US, MOJ0OHBIE QUIYpBl, YMEHHUE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM 4YHCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKTYpE; HCIO0JIb30BaThb I'€OMETPUYECKHUE OTHOIICHHUS
MpU pelIeHUH 3aJa4; HAaXOJUTh T€OMETPUYECKHE BEIWYUHBI (JUIMHA,
yroj, IUIomaab, 00hEM) MpU pelmIeHWH 3ama4 W3 JIPYTuX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YroJ, IUIOIIAAb, OO0BEM, IUIOIIA L MOBEPXHOCTH),
UCIIOJIb3YSl M3Y4YEeHHbIE (DOPMYJIBI M METOJbl, B TOM 4YHCIE: IUIOAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, MIMHAPA, TIOMWAab chepsl;
00bEM Ky0a, MPSAMOYTOJIBHOTO Mapajulesenunenia, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYycCa, IIapa; yMEHHE HaxOIUTh OTHOIIEHHE OO0BEMOB

1o I0OHBIX PuUryp

12

YMeHue ONICpUPOBATh NOHATUAMMU: IIPAMOYI'OJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUE BCKTOpa IIO 6a3ncy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BECACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIb30BATH BGKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ MCTOJ
ML pCHICHUSA TCeOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCETOB

13

YmMmenue BLI6I/IpaTB NOAXOOAIIMNA MeTod s peuicHudA 3aadu;




IIOHMMAaHHWE 3HAYMMOCTH MATEMaTUKUM B H3YYEHUU IPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB U  SIBICHHUH,; YyMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUHA POCCUHMCKOM W MHUPOBOHU

MaTE€MaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna u BEIYUCICHUS

1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OECKOHEYHBIC MTEPHOIMICCKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleficTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH

14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeM. CBoICTBa
' CTCTICHH

L5 CHHyC, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl

JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTNepald C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmxEHHble BBIYUCIIEHUS, PAaBUIa OKPYTJICHUS, PUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3zoBanue BbIpaskeHUN

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapupMUIECKHe YpaBHEHUS

2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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Martpuia cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaeanuTellb MaTpPUILIbI

3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynxiun. BzaumHO oOparHbIe
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIIH
OOnacte ompeneneHuss W MHOXECTBO 3HaueHWid GQyHkumu. Hymm QyHKOuH.
3 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbiiee u HauMeHbIee 3HAYCHHE
(YHKIMM Ha IPOMEKYTKE
33 Crenennas (yHKIMS C HaTypajdbHBIM W IEJIbIM TOka3zareneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (QYHKIHIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTpuUecKas nporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hayana maTemaruueckoro aHainsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOAHOM K HCCIENOBaHUI0 (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoNbIIEro ¥ HauMEHbIIEro 3HaYeHUs (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BpalCHUS

7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomertpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®@., Kagomues C.b. u ap.

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmoteka IIOK https://edsoo.ru/






