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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTU MUPOBOM KYJIbTYpPHI
¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
0 BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIETO MUPA;

e popMupOBaHKE YMEHHUS paclIO3HABATH HA YEPTEKAX, MOJICTISIX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAMH PEIICHHS 3a7a4 Ha TIOCTPOCHHS HA H300PaKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMupoBaHHE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMK PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (HOpMUpPOBaHUE
YMEHHS TPOBOAUTH HECIOXKHBIC JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEeIICHHUs] CTEPEOMETPUYECKUX 3a7ad MW 3a7a4 C M[PAKTUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIFHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yYMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHSITUH, 0OBHEKTOB
Y 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U MIPU U3yUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IPOBOAMTCS 3a CUET pelleHus 3ajad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COIEPKAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATEIbHBIM JIMHUSM, HO U IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUCCKUMU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

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

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleJbHble M CKpeIluBarolmuecs npsMele. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN : napaJijieJbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IapajUICJIbHBIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIIYKIIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenvnes; U ero coucrsa. Ilupammpma: nN-yronpHas nupamuzaa, TpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBWJIbHAS IIMPAaMHUJA; NPaBUIIbHAs TPEYroJibHAS IMpaMHUIAa W TNPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  OJJEMEHTBl CUMMETPHUM B IIHpaMHJAX, NapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON IPU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
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: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOIpaHHUK,
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 miomaas 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.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIEHAa POCCUHCKOr0 OOIINEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS 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,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUIN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE TMHTaHHE, cOATIAHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
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 €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSKEHUU BCEU JKMU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-YKOHOMHYECKHUX TPOIECCOB Ha COCTOSIHHE NMPHUPOJTHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPY>KAFOIICH CpeJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUISI PA3BUTHS IUBWIM3AIIMK, OBJIAJCHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUS MPOTPaMMbI YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  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:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIECTBCHHBIE MPU3HAKA MATEeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMyIHpoBaTh ®  TPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOT'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENILHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIITH 1e(pULIUTH MHPOPMAIUK, TaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(OPMAIIHMIO, MPEACTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 0OCYXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W KCIIOJIH30BATh MPECUMYINECTBA KOMAHIHOW M WHIMBHUIYaTbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOIBKUX JIFO/ICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, 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,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

e COCTaBJIATH TUIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOUPATh CIIOCOO PEIICHUS C
y4éTOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUI C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHM  II03HABaTEIbHOM  pedIeKcMH Kak  OCO3HAHHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aa4u;

e IPEJIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTE;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
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 MHOTOI'PaHHUK.

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

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

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 YEPTEKU 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 3a7a4y Ha BBIYUCIICHHUE PACCTOSHUN MEXIY JIBYyMS
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 MAaTEMAaTHYECKMX 3aJad Ha BBIYHCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamyza) ¢ OpuUMEHEeHHEM (GOpMYJ; BBIUKCIATH COOTHOIICHHMS MEXIY
IIOLAASIMU TOBEPXHOCTEM, 00BEMaMU NOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensTy reomeTpuueckue (aKThl AJiA PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOJIAraloIUX HECKOJIBKO 11aroB PELICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpumeHaTs  mpocTeiiuMe OporpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAMTE HpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh IOJTy4YeHHBbIE 3HAHUSA Ha IIPAKTUKE: aHAIU3UPOBATH pPEaJbHbIC
CUTyallud W NPUMEHATh H3YUYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa airedpol; 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 MAaTEMATHYECKUX 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 IMOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasbubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edsoo0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/Lc209e37
5 MHororpaHHuKH 11 1 bubmorexa [IOK
https://m.edsoo.ru/1c209e37
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 bubmmorexa [OK
P ’ P "t https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrtpoiasbubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
! Tena ppamers 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 06 5 1
peMpLTeT https://m.edsoo.ru/1c209e37
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 Et?tfs?;;f;igﬁ/ﬁcmgeﬂ
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6mmoreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcHOBHbIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMast, MII0CKOCTh, MpOoCcTpaHcTBo. [IpaBuia
1 1/113)06 QKEHUS HA PHC pKaxI:') 1300 amelzms[ 1 bubmorexa HOK
P N preyHax: P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapalIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
5 [TonaTus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAOIINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronmecs MIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
bu6mmoreka [JOK
4 n300pakeHUe MHOTOTPAHHUKOB Ha 1
https://m.edso0.ru/a63959%d
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKax
HavanbHble cBenieHust 0 Kyoe U nmupamue,
5 X pa3BépTkU U Mojenu. CeueHus 1 bubmmorexa [IOK
pasnep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,
6 X pa3BépTkU U Mojenu. CeueHus 1 bubmnorexa [IOK
pasnep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHEe 06 aKCHOMAaTUYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 1

CICACTBUA U3 HUX

https://m.edsoo.ru/Occ5céfe
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[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU H bubmmorexa HOK
p pHit: P P https://m.edsoo.ru/239c8ch4
CIICAICTBHUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
9 CTCPEOMETPUHU: aKCHOMBI CTEPEOMETPUHU U bubmorexa LHOK
P put: P P https://m.eds00.ru/65c6b106
CIICZICTBHUS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
10 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU H brbmmorexa [OK
P PHI: P P https://m.edsoo.ru/258fc245
CIICZICTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS bubmorexa LIOK
pocTp - ep B ’ https://m.edso0.ru/1a2520f6
MapajuIeNIbHbIC W CKPEIIUBAIOIIHECS TIPSIMBIE
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIJIEIbHbIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://m.edso00.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TIJIOCKOCTEN B
13 npoctpanctee: [lapamnenbHOCTh IpsMON U Bubmmorexa LIOK
POCTP $Hep P https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTIBI ¢ COHANpaBJIEHHBIMU CTOPOHAMHU Bubmmorexa LIOK
P P https://m.edsoo.ru/9f4071b9
15 Vroi Mexxay NPSIMBIMH B IIPOCTPAHCTBE Bubmorexa OK
Y 1P pocIp https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE bubmorexa HOK
afnt pocIp https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEH: bubnuoreka [IOK
rapaiienbHble IIIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa NapayuIeIbHBIX INIOCKOCTEN bubnuorexa [IOK
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https://m.edsoo.ru/e504d656

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA bubnuorexa [JOK
IJIOCKOCTU: TETPadIp, KyO, Mapaiesenumes https://m.edsoo.ru/4a28dc02
. bubnuorexa [JOK
20 Hoetpocnie ceerinii https://m.edSO(I)_.[ ru/1d43400f
. bubnuoreka [JOK
21 Hoctpoertne ceueriii https:// m.edSO(I)_.[ ru/ec26fesd
Kont "
22 nnocfsgrfiﬂniii(;;;?;z:w;aii?éif;zCTL brbmmorexa [OK
“n https://m.edso0.ru/9a0a9e56
MPSIMBIX | TIOCKOCTEH
93 [lepneHMKYISIPHOCTD NMPSAMOM U TUIOCKOCTH: bubnuoreka [IOK
MEPIEHIUKYIISIPHBIE TPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapayenbHbIe U bubnuoreka [IOK
MEePIEHANKYISIPHBIE K IJTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsIMOii TEPIIEHIUKYIIPHON bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o psIMOIi EpIIEHIUKYIIIPHON bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMON NepHIEeHAUKYISIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edso0.ru/7d18834b
31 [lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE bubnunoreka [JOK
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OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

https://m.edso0.ru/33c477d3

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

bu6mmoreka [{OK

32 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
. . P https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIJIOCKOCTH
[TepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHHE
33 oT ﬁquI/I oyrmzcxocm aCCTOSI[)HI/Ie oT brbmmorexa [OK
. : P https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TIJIOCKOCTH
[TepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHHE
34 oT IT)quH noynngcxocm aCCTOSII)HI/Ie oT bubmorexa HOK
N P https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIFIOCKOCTH
35 VYTIasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOM bubnuorexa [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYISAPHOCTD MIOCKOCTEMN: MPU3HAK bubnunoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK bubnnoreka [JOK
MEPIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MepHEHIUKYIISIPax Bu6mmorexa LIOK
P P PHERIHILP https://m.edsoo.ru/e4972cdc
b K
42 Teopema o0 TpEX MepneHAUKYISIpax nommorexa 110

https://m.edsoo.ru/52188a7d
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bu6mmoreka [{OK

43 Teopena 0 TpEx mepeH UKy ApaX hitps://m. eds00.ru/9f246736
KonTposnsHast paboTa o Temam

44 "[lepneH IUKYISIPHOCTD NPSMBIX U bubnuorexa [JOK
miockoctel" u "YTIIbl MEXIy IPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"”
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTBI MHOTOT'PAHHUKA, BBITYKJIbIE 1 bubnuorexa [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: N-yrosbHas npu3Ma; TpaHu U

46 OCHOBAHMS IPU3MBI; IPSIMasi 1 HAKJIOHHAS bubnuorexa [JOK
MIPU3MBbI; OOKOBAas U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyroJbHbII bubnuoreka [JOK
MapajieenuIea U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbpHas mupamMuaa, TpaHu U

48 OCHOBAHHUE TUPAMUJIBI; OOKOBAs U TIOJIHAS bubnunoreka [JOK
IMOBEPXHOCTh MUPAMU/Ibl; TPABUIIbHAS U https://m.edsoo.ru/fb1cd0a5
yceu€HHas TupaMua
[IpaBunbHBIC MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS

49 npu3Ma 1 MpaBujIbHas MUPaAMUIA; Bu6mmorexa LIOK

https://m.edso00.ru/074c8865
MIpaBUJIbHAS TPEYTOJIbHAS MUpAMUIA U
MIPaBUWIIbHBIN TETpadIp; KyO
[IpencraBnenue o npaBUIbHBIX
bu6mmoreka [JOK
50 MHOTOTPaHHUKAX: OKTa3p, JOJECKAIP U

MKOCadIp.

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSIMOH, INIOCKOCTH.

bubmmorexa [{OK

o1 C)
JICMCHTBE CHMMCTPHIH B HHpaMiiax, https://m.edsoo.ru/b9e777d9
napajuieJienumneaax, mpaBUiIbHbIX
MHOTOTpaHHUKAX
52 BrrunciieHue 31€MEHTOB MHOTOTPAHHUKOB: bubnuorexa [JOK
pé06pa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 ITOBEPXHOCTH MPSIMOM ITPU3MBI, ILIOIIA/Ib bubnnorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso0.ru/37d84157
MMOBEPXHOCTH MPSMOM TTPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 ITOBEPXHOCTH MTPABUIIBHON MUPAMU/JIBI, bubnuoreka [IOK
TeopeMa O IJIOMAIH OOKOBOM MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUYEHHOM MUpPaMU/IbI
55 KonTtponsHas padoTa o treme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
56 [Tonsitre 06 06BEME bubmmorexa [TOK
https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 06
BEM THPANIN https://m.edso0.ru/235171b3
N bubmuoreka [JOK
58 06
DOM TN https://m.edsoo.ru/f47dfefd
bubmuoreka [JOK
59 0bé
OOBEM MHpaH el https://m.eds00.ru/79¢10312
N bubmuoreka [JOK
60 06
BOM TN https://m.edsoo.ru/2faadc3f
61 O06BEM npu3MbI bubnuorexa [IOK
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https://m.edso0.ru/79853608

. bubnuorexa [JOK
62 06 1
BEM [IPHIMBL https://m.edso0.ru/1e053890
. bubnuorexa [JOK
1
63 OObEM npHIMEI https://m.edso0.ru/482d3f51
64 KonTponsnas pabora no teme "OO0bEMBI 1 bubnnorexa [JOK
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHue, 0600IIIEHNE CHCTEeMaTU3aITUs
65 3Hanuil. [loctpoeHne ceueHwmii B 1 brbmmorexa [OK
' https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeIKciieHne pacCTOSTHUN: MEXIY
66 IBYMS TOYKAMH, OT TOYKH IO IPSAMOIL, OT 1 bubmmorexa [OK
™ ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 MJIOCKOCTHU, MEKTY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU
bu6mmoreka [IOK
67 Hrorosas konTpobHas padota 1 https://m.eds00.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CUCTEMATHU3ALIHS
3HaHUU. Beraucienue yrios: Mexay
68 CKPENTUBAIOIIMMHUCS TPSIMBIMH, MEXK 1 bubmorexa HOK
p mv B p ’ y https://m.edso00.ru/56765e8b
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YIJI0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckue
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

1 Cdepa u map: neHTp, paanyc, JuameTp; 1 bubnuoreka [JOK
IJIOLIA/1b TIOBEPXHOCTHU chepsl https://m.edso0.ru/0341bc2b
BsaumHoe pacnonoxenue chepsl u

bubmmoreka [{OK
2 IUIOCKOCTH; KacaTellbHasl IIOCKOCTD K 1
https://m.edsoo.ru/bed12a43
cdepe; miomaab cheps

3 N3o00paxkenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuoreka [IOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MUIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMIIMHIPUIECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 OBEPXHOCTH, 00Opa3yroLas U OCh; [UIOIAIb 1 Eubmorexa HOK

P _ ’ pu Y ’ https://m.edso00.ru/188f6216
OOKOBOH U MOJIHON MOBEPXHOCTH
N3o00paxkenne muInHApa Ha MIIOCKOCTH.

5 PazBéptka nmnunapa. CeueHus QUIMHApa 1 bubnunoreka [JOK
(TI0CKOCTBIO, TApATIICIBHON UITH https://m.edso0.ru/016e25eb
MEePIEeHIUKYIAPHOM OCH IIINHAPA)

Konnueckas moBepxHOCTh, 00pa3yromiue
7 KOHUYECKOM l'IOBerHOCTI/I ocE 1/1}1;}: [IMHA 1 bubmmorexa [JOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
8 KoHyc: ocHOBaHME U BEpILNHA, 1 bubnuorexa [IOK
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oOpa3yrolias U 0Cb; IUIONalb OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

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

VYceu€HHbIN KOHYC: 00pa3yrolIfe U BhICOTA;

bubmmoreka [{OK

9
OCHOBaAHUS U OOKOBasi TOBEPXHOCTh https://m.edso0.ru/1468bab3
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3Béprka konyca. CeueHust KoHyca bubnuorexa [JOK
(TUTOCKOCTHIO, MapaATIJICIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

11 Kombunarus Ten BpamieHus u bubnuorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONMCaHHBIA OKOJIO cepsl;

12 cdepa, BUcaHHAasi B MHOTOTPaHHUK WITU B bubnmorexa [JOK

pa, P https://m.eds00.ru/0b136158
TEJIO BPAIICHUS
13 [TorsTue 06 00béMe. OCHOBHEBIC CBOMCTBA bubmuorexa [JOK
00BEMOB TeN https://m.edsoo.ru/26a03fb7
N bu6mmoreka [IOK
14 O061¢ a, KOHyca
HEM [HILTHEIpA, KOHY https://m.edso0.ru/5513d87b
N bu6mmoreka [JOK
15 06
BEM LLApa K ILIOWAE Cheph https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
16 COOTHOUICHUS MEXY IUTOMIAIIMHU bubmorexa HOK
5 {[y Ha https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMU TI0TI0OHBIX TEIT

17 KontponbHas padota o temam "Tema bubnunoreka [JOK
BpamieHus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE brbmmorexa [JOK

P poctp https://m.edsoo.ru/5caefclb
b K
19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB nomorexa LO

https://m.edsoo.ru/23f4f089



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

bu6mmoreka [{OK

20 ¥MHOIKCHHE BEKTOPA Ha HCIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM II:CKTO EM [TpaBuiio brbamorexa LOK
P pavt. 1p https://m.edsoo.ru/a28fd74e
napajuiesenumeaa
Pemenne 3amad, CBA3aHHBIX C
22 | I/IMGHCHI/I?M MIpaBUJI ICUCTBUH C bubmorexa HOK
P p s https://m.edso0.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METO ITPH bubnuorexa [JOK
pelIeHNN TEOMETPUYECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronpHas cucTeMa KOOpIMHAT B
24 poc ZI;{CTBG Koopaunater BI;JLTO a bubnmorexa [JOK
POCT . .
POCIP . pa P https://m.edso0.ru/48db7058
[IpocTeitmme 3a7aun B KOOpAMHATAX
o5 Yroa mexay Bekropamu. CKasipHOE bubnuoreka [IOK
MPOU3BENICHHE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay NpsMbIMU U bubnuoreka [IOK
26
IJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padoTa o Teme "BekTopsl u bubnuoreka [JOK
KOOpJIMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHUE, 0600IMIECHNE U
28 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUIAHUMETPUU
[ToBTOpEeHUE, 0000IICHNE 1
29 cucreMarusanus 3HaHuil. OCHOBHbIE bubnunoreka [JOK
¢burypsl, akThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUIAHUMETPUU
30 [ToBTOpEHue, 0600MmIEeHNE U bu6nmoreka [JOK



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
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https://m.edsoo.ru/078cd184

cHUCTEMAaTH3allMs 3HAHUIH. 3a1aun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpEHUe, 0600MIICHNE U

31 crcTeMaTH3alus 3HaHUH. 3a1auu 1 brbamorexa LOK
H e https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOIbI UX PEIICHHUS
[ToBTOpEeHue, 0600IICHNE U
32 cucreMarusanus 3HaHui. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETpUN
bu6moreka [IOK
33 n 0 1
TOrOBAA KOHIPOILHAX pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Ko .
IIpoBepsiemble MpeagMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOr0 .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsTh aKCHOMBI CTEPEOMETPUHU H CIEICTBUS M3 HHUX NPH PEIICHUH
' TeOMETPUIECKUX 3a1a4d
23 OnepupoBaTh MOHATHUSAMH: [apaJUICTBHOCTh U TEPIEHIUKYISIPHOCTH
' MPSIMBIX U ITIOCKOCTEN
-4 KnaccugpunupoBaTb B3aMMHOE pacloJIOKEHUE MNPSMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATHSAMM: JBYTPAHHBIA YroJ, TPaHU JBYI'PAaHHOIO YIJIA,
7.5 pebpo ABYrpaHHOTO YIJIa, JIMHEWHBIA YroJl IBYrPAaHHOTO yriia, TpaaycHas
Mepa JBYTPaHHOTO yria
_ OmnepupoBaTh MOHATUSAMHU: MHOTOIPDAHHHK, BBITYKJIBI W HEBBITYKIIBIN
' MHOT'OI'paHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTe OCHOBHBIE BHUJBI MHOTOTPAHHUKOB (IMpaMuaa, IpU3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHHMKH,  BbIOMpass ~ OCHOBaHUS  JUIA
7.8 Ki1accuuKayy (BBITYKIIbIE M HEBBITYKIIbIE MHOIOIPAaHHUKH, IPAaBUIIbHBIE
MHOTOI'paHHHMKH, IPSIMbIE U HAKJIOHHBIE TIPU3MBI, TapaJlIeIeUIIE bl )
7.9 OnepupoBaTh NOHATUSAMH: CEKYILasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
210 OOBACHATH MPUHLMIBI TIOCTPOEHUS CEYEHUH MHOTOTPAHHUKOB, UCIIOJb3Ys
' METOJI CJIEJIOB
CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM  CIIEJOB, BBIIOJIHSTH
7.11 (BBIHOCHBIE) IMJIOCKUE YEPTEKU M3 PHUCYHKOB MPOCTHIX O0OBEMHBIX (UTYP:

BU/J] CBEpXY, COOKY, CHU3Y




7.12

Pematp 3agaun Ha HaXOXKJIEHUE TEOMETPUYECKHX BEIUYHMH IO 0Opasiam
WIA QITOPUTMaM, MPUMEHSS H3BECTHBIE AHAIMTUYECKHE METOAbl MPHU
pELICHUM  CTAaHJApPTHBIX MaTEMAaTHYECKUX 3a/Jad Ha  BbIYMCICHHE
pacCcTOsIHUA MEXAY ABYMS TOYKaMH, OT TOYKH JI0 MPSAMOM, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pematp 3amaun Ha HaXOKJIECHUE TEOMETPUYCCKHX BEIUYHMH IO OOpas3iam
WIM QITOPUTMaM, TPUMEHSS HW3BECTHBIE AHAIMTUYECKUE METOIbl IPHU
pelIeHur CTaHJAPTHBIX MaTeMaTHYEeCKHUX 3aJad Ha BBIYUCIICHHE YTJIOB
MEX/Iy CKPEUIMBAIOIIUMUCS TPSMBIMH, MEXKIY MPSMONW M IUIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI U IIIOIA/IM TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma,
nupamMuzia) ¢ MNpUMEHEHHEM (QOPMYJ, BBIUUCISITH COOTHOIIEHHS] MEXIY

TJTOTIAISIMH TIOBEPXHOCTEH, 00bEMaMH TIOI0OHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh NOHATHSAMH: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OChb W

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

N3Bnekarb, mnpeoOpazoBbIBaTh W HMHTEPHPETUPOBATH HHPOpPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpPEeACTaBICHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reoMmerpuueckue (akThl IS PELIEHUS CTEPEOMETPHUECKUX
3a/a4, MPEANOoJaraluX HECKOJbKO IIaroB pEHIeHMs, €CIU YCIOBHS

IPUMEHEHHUS 3aJIaHbl B ABHOUM opme

7.18

[IpumensaTh mpocTeiiiue mOporpaMMHBIE CpPEICTBA U AJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoUTE TpHUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpUpPOAE U

JKHU3HH, paCIIO3HABATDh IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpumeHsTH MoJydeHHBbIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh peajbHbIe
CUTYalludl U MPUMEHATH U3yYCHHbIC TIOHATHUS B MPOLIECCE MOUCKA PEIICHHUS
MaTeMaTH4ecKu cHOpMYIUPOBAHHON MPOOIEMBbI, MOJIEIUPOBATh PeallbHbIC
CUTYyallUM Ha S3bIKE T'€OMETPHUH, HUCCIEAOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUYECKHUX MOHATUN M TEOpEeM, ammapaTa anreOpsl,
pemarb ~ IOpPaKkTUYECKHWE  3aJaud,  CBSI3aHHbIE C  HAXOXICHUEM

TCOMETPUUCCKUX BCIIMINH

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTAaThl 0CBOCHUSA OCHOBHOM

NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHSATHAMH: IHIMHIPHYECKAs MOBEPXHOCTh, 0Opasyromme
6.1 IMHAPUYECKON TMOBEPXHOCTH, IMJIUHIP, KOHHYECKAs IOBEPXHOCTD,
' oOpa3zylomme  KOHHYECKOH  TOBEpPXHOCTH, KOHYC,  cdepudeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TN BPAIICHHSI
6.4 KinaccuduimpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa,
6.5 BBICOTA CErMEHTa, IIApOBOHM CIIOW, OCHOBAaHWE MIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIIAPOBOM CEKTOP
66 Beraucnare  00bEMBI W TUIOMIAMM  MOBEPXHOCTEW TEN  BpAaIICHUS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (opMyI
OnepupoBaTb MNOHATUSAMH: MHOTOTPAaHHHUK, BIMCaHHBIE B cdepy u
6.7 OTIMCaHHBIN O0K0JIO cephl, chepa, BOIUCAaHHAS B MHOTOTPAHHHUK WU TEJIO
BpallleHUs
6.8 Bbruucnare cooTHOLIEHHS MEX/1y IJIOLIAIIMU IOBEPXHOCTEH U 00bEMamMu
' IMOIOOHBIX TEI
6.9 N306paxxaTe H3ydaemble QUIypbl OT PYKM U C IPUMEHEHHEM MPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME YEPTEXKHM W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX GUTYp: BUJA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tl
BpALCHUS
W3BnekaTb, MHTEpHPETUPOBaTh U NpeoOpa3oBbIBaTh HHPOPMALUIO O
6.11 NPOCTPAaHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, TMpPeICTaBIECHHYI0 Ha
YyepTekax U pUCcyHKax
[IpumeHnsaTh reomerpuyeckue (GaxkTbl AT PEHICHUS CTEPEOMETPUUYECKUX
6.12 3aa4, MPEANoJIaraloluX HECKOIbKO IIAaroB pelieHHs, €CU YCIOBUS
MIpUMEHEHUs 3aJIaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHUSA BCKTOPOB, BbIYUMTAHUA BCKTOPOB H
YMHOKCHHUA BCKTOpPAa Ha 4YHUCIIO, O6’b$ICHSITL, KakuMH CBOMCTBAMHM OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenueia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHSMH: JE€KapTOBBI KOOPJAMHATHl B MPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJd  MEXIy BEKTOpPaMH, CKASIPHOE  NPOU3BEIACHUE  BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cyMMy BEKTOpPOB M TNpPOU3BEIEHHE BEKTOpa Ha 4YMCIIO, YroJl
MEXAYy BEKTOpaMH, CKaJIpHOE MPOU3BEICHHE, PACKIAIbIBATH BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate HpOCTeI\/III_HI/Ie rCOMCTPHUYCCKUEC 3aJJa4d Ha IMPUMCEHCHUC BEKTOPHO-

KOOPAWHATHOT'O METOAa

6.20

Pemrate 3aJa4d Ha JO0Ka3aTCIbCTBO MAaTEMATHYCCKHX OTHOIIICHUM H
HaXO0XJIACHUC TCOMCTPHUYCCKUX BCIWYHH II0 06pa3uaM WK aJIrOpuTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEHICHUA CTaHAapPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTs mnpocreiilie OpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBouTE MpUMeEpbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpoOAE U

KU3HU, paCliO3HABATh IIPOABJIICHUE 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMeHsTh NOJTy4YeHHbIE 3HAHUS Ha MPaKTUKE: aHAIM3UPOBATH pealibHbIC
CUTYallMu U NMPUMEHATh U3yYEHHBIE TIOHATHUS B MPOIECCE MOMCKA PEIICHUS
MaTeMaTH4eCcKu cPOpPMYIUPOBAHHON MPoOIEeMbl, MOAECTUPOBATH PEaAlIbHBIC
CUTyallud Ha SI3bIKE T'€OMETPUHU, HCCIENOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPHUECKUX MOHATHI M T€OpeM, amnmnapara aiareopsl,
pemiate ~ MpaKkTUYECKHUEe  3aJadyd,  CBSI3aHHBIE C  HAXOXKJIECHUEM

T'COMCTPUYCCKUX BCIIMUUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TOHATHS CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTUYECKOM MOCTPOEHUHM CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUH

" CJICACTBHUA U3 HUX

7.2

B3aumHoe pacrniosioxkeHue NpsMbIX B IPOCTPAHCTBE: MEpECeKaIONINecs], MapajiesibHbIe
U CKpCIIUMBAKOIIHUECA  IIPAMBEIC. HapaJ'IJ'IeJ'IBHOCTB MNpAMBIX U MIOCKOCTEH B
MPOCTPAHCTBE: TapajUIeIbHBIE TMPSMbIE B MPOCTPAHCTBE, MMAPAICTLHOCTh TPEX
NpSAMBIX, NApPALIENBHOCTh HPSAMONM M IUIOCKOCTH. YTJIBl C COHAIlPaBJICHHBIMHU
CTOPOHAMH, YroJl MEXAy NMPSMBIMH B MpPOCTpaHCTBE. [lapanienbHOCTh IIOCKOCTEMH:
napajyielbHble TUIOCKOCTH, CBOMCTBA MNapajUiedbHbIX IUIOCKocTell. Ilpocreitmne
MIPOCTPAHCTBEHHbIE (UTYphl Ha IIJIOCKOCTU: TETpadap, KyO, Mapaiienenumnes,

MOCTPOEHUE CEUCHUI

7.3

[lepneHIuKyIApHOCTh MPSAMOW M IJIOCKOCTU: TMEpPHEHAMKYISIPHbIE MpsIMbIE B
MIPOCTPAHCTBE, MPSMbIE MapaljiesibHble U MEPHEHAUKYISIPHBIE K TUIOCKOCTH, MPU3HAK
MEPIEeHIUKYIAPHOCTU MPSAMOM U MIIOCKOCTH, TEOpeMa O MPSAMOU MepHeHANKYIIPHOM
IJIOCKOCTHU. YTIIBI B POCTPAHCTBE: YroJI MEXKY MPSIMOM U IIIOCKOCTBIO, ABYI'PAHHBIM
yroJi, TUHEHHBIN yroJl ABYrpaHHoro yria. [lepneHquKyasp U HaKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOM /10 TUIOCKOCTH, MPOEKIuUs (GUrypsl Ha
IJI0CKOCTh. [leprneHauKyaspHOCTh MIOCKOCTEH: MPU3HAK MEPIEHAUKYIIPHOCTU JBYX

rockocreit. Teopema 0 TpEX NEPIEHAUKYIISIpAX

7.4

ITonsaTue MHOTI'OrpaHHUKaA, OCHOBHBIC J3JICMCHTBI MHOTOTpPAHHHKA, BBIIYKIIBIC H
HEBBIITYKJIBIC MHOT'OTpAaHHUKU, pasBépTKa MHOT'OI'paHHUKaA. HpI/BMaZ N-yrojbHas
npu3Ma, Ir'rpaHd U OCHOBAHUA IIPU3MBI, IIpsAMass WU HAKJIOHHAsA TIPHU3MBI, OokoBas u
IIOJIHAaA MOBCPXHOCTb IPHU3MBI. Hapannenennnez[, HpHMOYFOHLHHﬁ napaJjiieJICIIUIIC ] 1
€ro CBOMCTBA. HI/IpaMI/II[aI N-yrojibHas NUpamMuga, r'paHd M OCHOBaHME IHMPAMU]IBI,
OOKOBast M TOJHAS MOBCPXHOCTh MNUPAMU/BI, ITPABUJIbHASA U yCC‘-IéHHaH nupamMmuja.
ONEeMEHTHI nNpu3Mbl HW  [MAPaAMUIBI. HpaBI/IHBHLIe MHOT'OTpaHHUKH: TIOHATUC

NpaBHUJIIbHOTO MHOI'OI'paHHUKA, IIpaBHJIbHAA TIpU3Ma W IIpaBUJIbHAA MHpaMHIa,




NpaBUIIbHAS TPEYTOJIbHAS MUPAMUA U MPaBUILHBIN TeTpa’p, Kyo. [IpencraBienue o
[IPaBUJIBHBIX MHOTOTPaHHUKAaX: OKTa’Ap, JOAEKad[p U wukocadapyrue CeueHus

MIPHU3MbI U ITUPAMHUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, MIOCKOCTH.
OneMeHTbl  CHMMETpUM B INUpaMMJaX, [apajUiesienuIenax, paBUIbHbBIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue »5€eMEHTOB MHOTOTPaHHMKOB: pé0pa, AuaroHanu, yriasl. [lnomane
OOKOBOM TOBEPXHOCTH M IOJIHOM TOBEPXHOCTH MpPSIMOM MPU3MBI, IJIOLIA/lb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiMoi mpusMbl. [lnomans OGokoBoi
IIOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW IHPAMHUJBI, TEOpEMa O ILIOLIAIU

yceu€HHol nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IIOMIAASIMHU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuuapuyeckas MOBEPXHOCTb, 00pa3yollie HUIMHIPUUECKONH MOBEPXHOCTH, OCh
UWIMHAPUYECKOH TOoBepXHOCTH. L{uiauHap: ocHoBaHMs M OOKOBas MOBEPXHOCTH,

oOpa3yrolias 1 0Cb, IJIOMIa/lb OOKOBOH U MOJIHOI MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolue KOHUYECKO MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM moBepxHOCTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yrolias U OCh,
JI01aab OOKOBOM M TIOJHOW IMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue Hu

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, nuameTp, MIoMaAb MOBepXHOCTH ceprl. B3aumuoe

PaCIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KacaTCljibHas IIIOCKOCTb K C(bepe, IJ1omaab

chepsl

6.4

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

6.5

KOM6I/IHaI_[I/II/I TCJI BpalllcHUA U MHOTOT'PDAHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIN OKOJIO

C(I)epLI, C(pepa, BIIMCAHHAsA B MHOTOT'PAHHUK, UJIX TCJIO BpalllCHUA

6.6

[Tonsitne 06 o06bEéMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuieNienunena u ciueacteus u3 He€. O0bEM WIMHApA, KOHYCA.

O06bEM mapa u mioma s chepbl




[Tono6usie Tena B mpoctpancTBe. COOTHOUICHUS MEX/Y ITUIOIIAISIMH TIOBEPXHOCTEH,

o 00BbEMaMu TOAOOHBIX TET
6.8 Ceuenust nuIMHApa (MapauiebHO M NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOASILEE YePE3 BEPILUHY), CEUECHUS 11apa
Bexktop Ha miuockocth M B mpocTpaHcTBe. Cr0XeHHEe U BBIYMTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEeKTOpa Ha uucio. Pa3noxeHue BekTopa HO TPEM HEKOMILIAHAPHBIM
' BekTtopam. IIpaBuno napamienenunena. Pemenue 3aiay, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUJI JCMCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BekTopa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATaxXx. YTroJl MeXIy BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MCXKAY IMPAMBIMA U IIJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUHA FEOMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MerogamMu J10Ka3aTenbCTB, alTOPUTMaMU peIIeHUs 3aj1ady;
yMeHHE (OpPMYIUPOBATH M ONEPUPOBATH MOHATHUSMU: OIPEEIICHUE,
akcuoma, TeOpeMa, CIEJICTBUE, CBONCTBO, IPH3HAK, JOKa3aTeJIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKU; MPUMEHATh UX; YMEHHE (DOPMYIHpPOBATh
oOpaTHO€ M MPOTHUBOIOJOKHOE YTBEPXKACHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJl MaTeMAaTUYeCKON HHIYKIINH;
MIPOBOJUTH JJOKa3aTeJIbHbIE PacCYKJIEHUS MPU PEIIeHUH 3ajay, OLEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE  OINEepHpOBaTh
MOHATHSMH: MHOXXECTBO, IMOJMHOXKECTBO, ONEpallid HaJl MHOXECTBaMHU;
YMEHUE UCIT0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIllapaT AJis ONUCAHUS
peanbHBIX MPOLECCOB U SIBJICHUI U MPU PELICHUM 3a/1ad, B TOM YHCIE U3
JIPYTUX Y4eOHBIX MPEeIMETOB; YMEHHE OINEepUpOBaTh MOHATHAMH: Tpad,
CBS3HBIA rpad, nepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OMMCHIBaTh Tpadpl pa3IMUHBIMHU CIIOCOOAMU; HUCIOJIb30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHITHUAMHU: HATYpaJbHOE YHUCIO, LEJI0E YHCIIO,
CTEIEHb C LIeJIbIM II0Ka3aTeleM, KOPeHb HaTypallbHOM CTENEHH, CTENEHb C
paLMOHATIBHBIM IOKA3aTelieM, CTENEeHb C JACHCTBUTEIbHBIM IOKa3aTeleM,
JorapupM 4HCIA, CUHYC, KOCHHYC M TAaHI'€HC IPOU3BOJILHOIO 4YHCHIa,
OCTaTOK II0 MOJYJIO, palMOHAJIBHOE YHUCIO, HUPPALHOHAIBHOE YHCIIO,
MHOXECTBA HATYpalbHbIX, LEJbIX, pPALUOHAIbHBIX, JACHCTBUTEIbHBIX
2 YuCceNl, yMEHHE UCIO0Jb30BaTh IPU3HAKH JEIUMOCTH, HAUMEHBIINNA 0OLIHii
JeTUTEeNh W HauMeHblliee oOmiee KpaTHoe, anroputM EBkmuaa npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3jIM4HbIMHU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJHATH BHIYMCICHNE 3HAUEHUI U TpeoOpazoBaHUs
BBIp@)XEHUI CO cTemeHsMU M Jyorapudmamu, npeodbpazoBaHHs JIPOOHO-
pallMOHANBHBIX  BBIPQKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:

noCJICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnmporpeccust, TeoMCTpUYICCKas




mporpeccus, OECKOHEYHO yObIBamolass I'eOMETpUYecKas IIporpeccus;
YMEHHUE 3a/1aBaThb IIOCJIEJOBATEIBHOCTH, B TOM YHUCIE C IOMOUIBIO
PEKYppEHTHBIX (pOpMyI; YMEHHE OTEPUPOBATH MOHATUSMH: KOMILJICKCHOE
YHUCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Huclia, ¢GopMa  3amucd  KOMIUIEKCHBIX — YHCEl
(reomeTpuueckasi, TPUTOHOMETpUYECKas M anredpandeckas); yMeETb
POM3BOJIUTH apu(METHUECKUE HCHCTBUS C KOMIUICKCHBIMU YHCIIAMH;
IPUBOJIUTH MIPUMEPHI UCHOJIb30BAaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2x2  u  3X3, omnpeaenuTelb  MaTpHIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICIJT OITPECACTIUTEIIA

YMeHue omnepupoBaTh MNOHSITUSAMM: pALMOHAIbHBIE, HpPpalHOHAIbHbIE,
MOKa3aTejabHble, CTENEHHbIe, Jorapu(pMHUUecKue, TPUTOHOMETPUUYECKUE
yYpaBHEHUST M HEpPAaBEHCTBA, UX CHUCTEMbI; YMEHHUE OIEpPUpPOBAThH
MOHATHSIMH: TOKJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPAaBHEHHUHW M HEPAaBEHCTB, PaBHOCHIBLHOCTb
ypaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBI pPA3JIUYHBIX INPUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBbI C I[apaMETpPOM; NPHUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBbI JUISl PEUICHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTth MOHATHUSAMHU: (PyHKIUSA, YETHOCTH (yHKIUWH,
HEPUOJUYHOCTh (YHKIMHM, OTPAaHHUYEHHOCTh (PYHKIHUHU, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIMH, HAauOoJjblliee M HauMEHbIIee 3HAYCHUS
(GYHKIIMM HA MPOMEXYTKe, HempepbiBHAsE (PyHKIUS, acCUMITOTH rpaduka
(GbyHKIIMM, TIepBasi U BTOpas MPOU3BOJAHAS (PYHKLIHUU, TEOMETPHUUECKUN U
(¢u3nueckuif CMBICT TMPOU3ZBOJIHOM, TepBOOOpa3Has, OMpPEAeIIEHHBIH
UHTETpall; YMEHUE HaxOOUTh AaCUMMTOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBI, [pPOU3BEIEHUS, YaCTHOTO H
KOMIIO3UIIMKM (PYHKIMI, HaXOOUTh YpaBHEHHE KacaTelbHON K rpadukxy
(GYHKIMHM; yMEHHWE HAXOAWTh MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKIIUN;
YMEHHME HCIONb30BaTh MPOU3BOAHYIO I HcclenoBaHus (DyHKIUH,
HaXOJWTh HauOOJbIINEe M HAaWMEHBIINE 3Ha4YeHWUs (DYHKIUH; CTPOUTH
rpauky MHOTOUYJICHOB C HCIIOJIH30BAaHHEM ammapara MaTeMaTH4ecKOTO
aHallM3a; TPUMEHSITh MPOU3BOIAHYIO IS HAXOXKICHHS HAWIY4IIEro

peuicHrd B IIPUKIAIHBIX, B TOM YHCIIC COLHUAIBbHO-3KOHOMHUYCCKHUX U




(bu3nueckux 3ajavax; HAXOJUTh IJIOMAAN U OOBEMBI (UTY C IMOMOIIBIO
WHTErpana; MPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJICIIUPOBAHUS C

oMoIkio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: Tpaduk GyHKINU, oOpaTHas QYHKIIHS,
KOMIO3UIUsl (QYHKIWMHA, nuHEHHas (yHKOWs, KBaapatuyHas (QyHKIHA,
panmoHanbHas (yHKUOUS, CTemNeHHas (YHKOHS, TPUTOHOMETPUYECKUE
¢byHkuuu, oOpaTHBIE TPUTOHOMETpUYECKHe (DYHKIMH, IMOKa3aTelbHas U
aorapudmuueckas (QYHKUIHUH; YMEHUE CTPOUTh Tpa@UKU H3Y4YEHHBIX
GbyHKIMH, BBINIOJIHATH ~ NpeoOpazoBaHusl  rpaduKoB (byHKUINH,
WCTONH30BaTh TpadUKH ISl U3yYEeHUS! TPOIECCOB M 3aBHCUMOCTEH, MpH
peleHny 3ajad W3 JPYruxX y4eOHBIX MPEIMETOB M 3ajad M3 peajbHOM
KU3HU; BBIpAXaTh (opMyraMu 3aBUCHMOCTH MEXIY BeEJIHYMHAMH;
HCIIOJIb30BaTh CBOMCTBA M rpapuku (QYyHKIUI A pellleHus ypaBHEHUH,
HEpaBeHCTB W 3aJay C [apaMeTpamH; H300paxkaTb Ha KOOPJIMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJayll pPa3HBIX TUIMOB (B TOM dYHCIE Ha
MPOLIEHTHI, JOJU M YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/la4d U3 OOJIaCTU YNpaBICHUS JTUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBISATh BBIPAXKEHUS, ypaBHEHUS, HEpPaBEHCTBA M HX
CUCTEMBbl IO YCJOBHMIO 3aJauyd, HCCIENOBaTh IOJYyYEHHOE pElIeHHe HU
OIICHUBATh MPaBIONOJOOHOCTh pE3yJbTaTOB; YMEHHUE MOJECIUPOBATDH
peayibHbIE CUTYyalldd Ha $3bIKE MaTeMAaTHUKH, COCTaBISITh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBbI IO YCIIOBHUIO 33Ja4H, UCCIIEOBATh
IOCTPOCHHBIE ~ MOJEJIM €  HCIOJIb30BAaHWEM  amnmapara  anredpsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apudmMernyeckoe, MeauaHa,
HauOoJbllIee U HaUMEHBIIIEe 3HAUYCHUS, pa3Max, TUCIEepPCHUs, CTaHAapTHOE
OTKJIOHEHUE YHUCIOBOTO Habopa; yMeHHEe HU3BIIeKaTh, UHTEPIPETHPOBATH
uH(bOpPMAaIIMIO, MPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpadukax,
OTPAKAIOILYI0 CBOMCTBA PEAIbHBIX MPOLECCOB M SABICHUM; MPEACTABIATH
uHGOPMAIIMI0O C TOMOIIBI0 TaONWIl W  JUarpamMm; HUCCIIEIOBaTh
CTAaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C NPUMEHEHHEeM TIpadUuyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpadMuecKku HCCIEeT0BATh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHue OonepupoBaTh IOHATHAMU: CIIyYalHBIM ONBIT M CIy4alHOeE




COOBITHE, BEPOATHOCTh CIYYaHOTO COOBITHS; YMEHHME BBIYHCIATH
BEPOATHOCTh C HCHOJB30BAaHUEM TI'paUUEeCKUX METOJIOB; IPHUMEHSTH
(bopMyNBl CIHOXKEHHS M YMHOXEHHS BEpOSTHOCTEH, (OpMylly MOJHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (HAKTHI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHHE OIEepHpPOBAThH
NOHATUSIMH:  CIIydailHas BeIMYMHA, pACIpEICICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, IUCIEPCUs M CTaHJAPTHOE OTKIOHEHHE
CIIyYaifHOH  BeNWYMHBI, (QYHKIMHM  paclpenesieHuss ¥ IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO M HOPMAJIBHOTO PACIpeesIeHni; YMEHUE
WCIIOJIH30BaTh CBOWCTBA U3YUCHHBIX PACHPEICIICHUN /ISl pelIeHus 3a/1a4;
3HaKOMCTBO C MOHSTHAMH: 3aKOH OOJBIIUX YMCEI, METOJbl BEIOOPOYHBIX
WCCIIE/IOBaHUI; YMEHHWE TPUBOJWUTH NPUMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX YHCENT B TPUPOIHBIX M OOIICCTBEHHBIX SIBICHUSIX; YMCHHE
OTIEPHPOBATH TOHATHAMHU: COYETaHHE, MEePECTaHOBKA, YUCIO COUYETAHWH,
YHCIO  TEepPecTaHOBOK; OwHOM  HpIOTOHAa, yMEHHE  TPUMEHSTH
KOMOHWHATOPHBIE (aKThl M PACCYKICHUS Ul PEIICHHs 3a1ad; OICHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSITHOCTHYIO MOJETD H

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMH: TOYKa, HpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIJIa, TNIOCKUN YroJ, ABYIpaHHBIH
yroJi, TPEXTPaHHBIN YroJl, CKPEelMBaIOIINUEcs MPsAMbIe, MapaylIeIbHOCTh U
HNEPIECHIUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yrosl MexXay MpsSMbIMH,
yroil MeXAy HpsSMOH U IUIOCKOCTBbIO, YTOJd MEXIY IUIOCKOCTSIMU,
paccTossHUE€ OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIY HpSIMbIMHU,
paccTosiHUe MEXIy IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NPHU PEIICHUU
3a/1a4 M3y4eHHbIe (PaKThl U TEOPEMbI IJIAHUMETPHH, YMEHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpPA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TOMOUIBI0 TEOMETPUYECKUX MOHATHUM M BETUYMH, pEIIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOHIAIb (UTYpbl, 00BbEM (QUIYpHI,
MHOTOT'PAaHHHK, IMPaBUJIbHBIH MHOTOTPAaHHUK, CEYECHHE MHOTOTPAaHHHKA,
Ky0, mnapauienenunes, Npu3Ma, NOUpamMuaa, ¢GUIypa U MOBEPXHOCTb
BpallleHHs], UMIUHIpP, KOHyc, Iap, cdepa, IUoOmanb cepbl, IUIOMAab
MOBEPXHOCTU MUPAMUABI, TPU3MBIL, KOHYyca, LHMIUHApa, 00BEM KyOa,

OpsAMOYT'OJIbHOTO MapaJuieICIuIicaa, IMnupaMubl, IIPU3MbI, LIWIWHIpPA,




KOHYyCa, 11apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHHs KOHYCAa M LMIUHIPA,
NapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYECHHME IIapa, IUIOCKOCTb,
Kacatomasicss cepbl, NWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKa, M300pakKaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYCHHUs], B TOM YHUCJIE C IIOMOUIBIO JIEKTPOHHBIX CPENICTB;
YMEHHUE TMPHUMEHATh CBONCTBA T€OMETPHUYECKHX (PUTYp, CAMOCTOATEIHEHO
(bopMynHpOBaTh OINpEeNIeHUs] U3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M NpHU3HAKAX TEeOMETpUYECKUX (Uryp, OOOCHOBBIBATH WU
omnpoBepraTh MX; YMEHHE NPOBOJUTH Kiaccupukauuoo ¢uryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAUMBIE JOMOJIHUTEIbHbIE

MOCTPOCHUS

11

VYMenne OIICpUpPOBATH IIOHATUAMU . JABHUXKXCHUC B IIPOCTPAHCTBCE,
MapajuIeNIbHBIN TTepEeHOC, CUMMETPHUS Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOAO0US, TMOAOOHBIE (QUIYpBI; YMEHHE
pacro3HaBaTh paBHblE U MOJOOHBIE (QUIYphl, B TOM YHCIIE€ B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BATh T€OMETPUICCKIE OTHOMICHUS ITPU
pelIeHnH 3a/ay; HaXOAUTb TEeOMETPUYECKHE BEIWYMHBI (IUIMHA, Yrod,
IJI0IA b, 00BEM) MPU PEIICHUH 337a4 U3 IPYruX YYeOHBIX MPEIMETOB U
W3 pealbHOM >KM3HHM; yYMEHHE BBIYUCIATH T€OMETPUYECKHE BEIMUHUHBI
(nmuHa, yrom, miIomanb, 00BEM, IUIOMIAAb TOBEPXHOCTH), HCIOIB3YS
M3y4YeHHbIE (OPMYNbl M METOJbl, B TOM 4YHCIE: IUIOUIaJb MOBEPXHOCTU
nUpaMupbl, MPU3MbI, KOHyca, HWIMHIAPA, IUomaab chepbl; 00bEéM Kyoa,
OPSAMOYTrOJbHOTO Mapajulelenunea, MUPaMUIpbl, MPU3MbI, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX (UTYP

12

VYmenune OIICPUPOBATL IIOHATUSAMU:. IPAMOYI'OJIbHAA CHCTEMA KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAMWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOPAa Ha 4YHCJIO, pPa3JIOKCHHUC BCKTOpa IIO 633H0y,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUC, YIOJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ MCTO

JUI PEIICHUA TCOMECTPUYCCKUX 3a/1ad U 3aJiad JPpYTIux y‘IC6HLIX peaAMCETOB

13

YMmenue BLI6I/IpaTB MOAXOAAIIMN METOJ, IS peuiceHusA 3aia4i; IOHUMaHHuE
3HAYMMOCTH MATEMATUKHU B HW3YUCHUH IIPUPOAHBIX U O6H.[CCTB€HHLIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pPACIIO3HABATH IIPOABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHUC MMPUBOAUTH IMPUMCPBI MATECMATUUCCKUX

OTKPBITUMA POCCUICKON U MUPOBON MAaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BIYKCICHUS

1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

19 Pammonaneupie  uncna. OOBIKHOBEHHBIE U JCCATHYHBIC JIpOOH, TIPOIEHTHI,
' OECKOHEUYHBIC MTEPHOMICCKHUE JPOOH

13 Apudmernueckuil KOpeHb HaTypajJbHON cTeneHd. JleHcTBUS ¢ apupMeTHUEeCKUMU
' KOPHSIMH HATYPaITbHOU CTETICHH

14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHAIBHBIM NoKa3areseM. CBoiicTBa
' CTCTICHH

L5 CuHyC, KOCHHYC W TaHT€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl

JlelicTBuTenbHbIe yncia. ApuMeTHdecKue onepanuu ¢ AeHCTBUTEIIbHBIMUA YHCIIAMH.
1.7 [TpuOmmkEHHbIE BHIYMCICHUS, PaBUIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa
BBIYMCIIEHUI

1.8 [IpeobOpazoBaHue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 enpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS

2.5 Ienble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkiuuu. ['papux yaxnum. Bzanmuo oOpaTHbIE
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIIHA
Obnacte ompeneneHuss W MHOXKECTBO 3HaueHWd QyHKouu. Hymm dyHkomm.
3 [IpoMexxyTkl  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DPYHKIIHH.
' Makcumymbl ¥ MUHEMYMBl (QyHKiun. HaumOonbinee W HauMeHbIee 3HAYCHHE
(YHKIIMM Ha TPOMEKYTKE
33 CrenenHas pyHKITUSI C HATYpAJbHBIM U 1I€JIbIM moka3atenem. E€ cBoiicTBa u rpaduk.
' CpoiicTBa U rpaduK KOpHsI N-0i CTENEeHU
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku pa3pbiBa. AcuMNOTOTH rpadukoB pyHkuKN. CBoMicTBa QYHKIINI, HETPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUS IOCIEI0BATENLHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTprUUecKas nmporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBomnas Gpynkuuu. [IponsBoaHbIC 2IEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre MPOM3BOMHON K HCCIEAOBaHHIO (YHKIUA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbllIero M HaMMEHbLIETO 3HadeHHs (QYHKIUM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoecTBO, onepaly Hajl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
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 BpalICHUS
7.5 Koopaunats! 1 BEKTOpEI
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