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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7ad €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 — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHMM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromruecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJWMOCTh B T'€OMETPHYECKHX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTU MUPOBOM KyJIbTYpPHI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHKE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
O BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

 hopMHpOBaHHME YMEHHS PacllO3HABATh HA YEPTEKaX, MOJIEISIX U B PEaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

* OBJIAJICHUE METOJIaMU pEIICHHs 3aJad Ha TMOCTPOCHMS Ha HM300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e hopMHpOBaHME yMEHHS ONEpPUPOBaTH OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 331a4; (OPMHUpPOBAHHE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
pelIeHus CTEPeOMETPUYECKMX 3aJad M 3aJady C [PAKTHYECKUM
CoJepKaHUEM;



e Pa3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKUX CMOCOOHOCTEN OO0ydarouuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHSITUH, 0OBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUH
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
ammapar i perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00yYeHHUS Ha YPOBHE CPEHEr0 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHBIE IIPAMBIE B  IPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocreiimve mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPIECHAUKYISAPHOCTH IMPSMOA UM IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKHY; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH 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
IIPAaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAs TPEYroJbHAs IUpaMUIa W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

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



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

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

11 KVIACC

TeJia BpalueHus

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

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

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

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

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

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

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

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

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

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



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
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 POCCHUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI 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, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHUS TIPUMEHATh MaTeMaTHUYCCKHEC 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); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



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

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYCCKMX 3HAHHMHA 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 MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh W  OOIICCTBCHHOW TPAKTUKH, TOHHMMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

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

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAUeco  Mupa,  NpUMEHeHUue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeJICICHNs] ~ TOHSATHH; YCTAHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKIICHUSA:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISBIIAITH ~ MATEeMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHH, YMO3aKIFOUEHU 110 aHAJIOTUU;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

¢ BBIOUPATHh CMOCOO pelieHus: y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIeMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMU,
IPOLIECCAMU;

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

* [[POIHO3UPOBATh BO3MOYKHOE pa3BUTHE IIPOLIECCa, a TaKXKe BbIABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIATH epULnThl MHpOpPMALIMK, JaHHBIX, HEOOXOIUMBIX JJI1 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(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



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

eB X0JI¢ 00CYXIEHUS 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBl,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHHS C CYXKICHUSIMH JIPYTUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
IIPOEKTa; CaMOCTOSITCIIBHO BHIOMpATh (OpMAT BBICTYIUICHUS C YYETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHUIYAIbHOM
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlMI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

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 HABLIKOG TUYHOCHIU.
Camoopranusanus:

e COCTaBJIATH TUIaH, AITOPUTM PEIICHUS 3a/1a4H, BBIOUPATh CIIOCOO PEIICHUS C
y4éTOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
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 IPEJIBU/IETh TPYAHOCTHU, KOTOPbIE MOT'YT BOBHUKHYTH IIPU PEIICHUH 3a7a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OrnepupoBaTh MOHATUSIMHU: TIAPATUICIIBHOCTh U IEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

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

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

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOWpas OCHOBaHUS  JJIs
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TTOCTPOCHHS CEYCHUN, UCTIOIB3YS METOJT CIICIOB.

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

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HaX0XJICHUE TE€OMETPUUICCKUX BEIIMYMH 1O o0pasraM HiIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

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

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloMx HECKOJIbKO IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

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

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH 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 $A3bIKE T'E€OMETPHUM, MCCIEA0BATh [OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAsT TOBEPXHOCTH, OOpPA3yIOIIHE
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronoxkeHne chepbl U MIOCKOCTH.

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

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

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

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

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

N3Bnekath, uHTEpHNpETUPOBATH W MPeoOpa3oBBIBaTH HHGOpPMALMIO 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, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

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

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

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

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

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

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MareMaTu4ecku CcGOpMYyJIHUPOBAHHOM MPOOJIEMbl, MOJEIUPOBATh peajbHbIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CB3aHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BEJINYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel 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.edsoo.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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrtpoiasbubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
Tena pamenus 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
006 5 1
bEMBLTET https://m.edso0.ru/1c209e37
BekTope! 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LOK
p pa pocTp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeMAaTU3alys 3HaHUu! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IIpakTHyeckue
n/n Bcero U3y4deHusi | oOpazoBaTeSbHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpanctBo. [IpaBuna
1 1/1506 z)KeHI/Iﬂ HapI/IC Kax: 1 bubmorexa OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IJIOCKOCTH, TMepeceKarouIuecs npsamas 1 Bubnmorexa [JOK
- 11ep P https://m.edso0.ru/2d8a9c99
U TUIOCKOCTD
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, MepeceKaronifecs npsamas 1 bubmmorexa [JOK
> HEP P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOT'PaHHUKAMHU,

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

5 OUpaMUIe, UX pa3Bé TKI/I}I:I MOJIEIT! 1 bubmorexa LOK

P > 1X PAsBep ' https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK



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

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

TTonsaTue 00 aKCHOMATUYECKOM

bubmmoreka [{OK
7 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
8 MMOCTPOCHUU CTEPEOMETPHH: aKCUOMBI brbmmorexa [OK
p p pH: https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubmorexa HOK
) https://m.eds00.ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM
bu6moreka [IOK
10 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
https://m.edso0.ru/258fc245
CTEepEOMETPUH U CIEACTBUS U3 HUX
B3aumHoe pacnosoxeHue npsmbix B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnuoreka [IOK
MapaJiyIeIbHbIC U CKPEIIUBAOIINECS https://m.edso0.ru/1a2520f6
psiMbIE
[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
bu6mmoreka [JOK
12 napajuieJIbHbIE TIPSIMbIC B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapAJICNIbHOCTh TPEX
MIPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYTiIBI € COHaNpaBICHHBIMU bubnuoreka [IOK
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CTOPOHAMHU https://m.eds00.ru/9f4071b9
15 Yron mexay npsMbIiMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
NapajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa apauIeNIbHBIX TIOCKOCTEH bubmmorera [JOK
P https://m.edso0.ru/e504d656
[Ipocreiinye npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubamorexa [JOK
P -+ TETPAAD, https://m.eds00.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
OCTpoFitHe Cereihr https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 II i
peTpoeHie ceneHi https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npocrtpanctse. [lapannenbHoOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNAPHOCTD MPSMOM U
23 HH(I))CKO(;[’[TH'}II'IC 1oneH UK JP;H HbIE bubmiorexa LIOK
+ HEPHCHIMEYICD https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimMbie mapanenbHbie U bubnunoreka [JOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasienbHele U bubnuoreka [IOK

NEpUNCHAUKYIIAPHBIC K IINIOCKOCTHU

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
IPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit bubnuorexa [JOK
MEPIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo0.ru/bd3745f8
30 Teopema o npsmoit bubnnorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 a(i:TOSIHI/IeyOT "P;O'-IKI/I 0 MJIOCKOCTH bubamorexa [JOK
p il ’ https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSMOU JI0 TVIOCKOCTH
[leprienAnKynsAp ¥ HAKIOHHBIE!
32 aCPCTo;IiI/IeYOT 20%1/1 0 TUIOCKOCTH bubmorexa OK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHMEe OT IPAMOM JI0 TNIOCKOCTH
[leprienAMKyIsAp U HAKIOHHbIE!
33 a(iTOﬂiHeYOT IT)quI/I 0 MJIOCKOCTHU Bubmmorexa LIOK
p il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHie OT IPAMOM JI0 INIOCKOCTH
[leprienAMKyIAp U HAKIOHHbIE!
34 aCIz:TOSIiI/IeyOT IT)quI/I 0 MJIOCKOCTHU Bu6mmorexa LIOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHMe OT IPSAMOM JI0 INIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
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JBYTPAHHOTIO yIJla

https://m.edsoo.ru/c7c777ed

[lepneHUKyYISAPHOCTD INIOCKOCTEN:

38 MPU3HAK NEPICHANKYIIPHOCTH JIB bubmorexa LHOK
P Up FHIYIP ABYX https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEH
[lepneHMKyYISIPHOCTD INIOCKOCTEN:
39 NPU3HAK TEPIEHIUKYISIPHOCTH 1B bubnmorexa LHOK
P up P yx https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK TMEePIEHANKYISIPHOCTH JIB bubmmorera [JOK
P up P yx https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
41 Teopema o TpEX MepHEHIUKYIISIPax bubmorera [JOK
P P PHCHAMKYIAP https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX mepneHANKYIISIpPaX bubmorexa OK
P P PHCHALIYIAD https://m.edsoo.ru/52188a7d
43 TeopemMa o TpEX MmepneHAUKYIISIPaX bubmorera [IOK
P P PHCHALIYIAD https://m.edso0.ru/9f246736
KontponpHas paboTa o remMam
44 "TlepneHAUKYIAPHOCTD IPSAMBIX U bubnuoreka [JOK
mwiockocte" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TIJIOCKOCTAMU"
[ToHsaTHEe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBIITYKJIbIC U HEBBIITYKJIbIC bubmorexa HOK
Yt yKH https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: N-yroapHas nMpu3mMa; rpaHd U
P 7 P P bubnuoreka [IOK
46 OCHOBAHUS IIPU3MBI; IIpsIMast U

HaKJIOHHaA MPU3MBbI; OokoBas u

https://m.edsoo.ru/b4ad63ad
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IIOJIHAs! IOBEPXHOCTH IIPU3MBI

[Tapamtenenunen, IpsMOYTOJIbHbIN

bu6mmoreka [{OK

47
MapajuyieenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yronbpHas MApaMHUIA,

T'PaHU U OCHOBaHUE TTHPAMUJIBL;
bub6mmoreka [{OK
48 OOKOBas M MOJTHASI TOBEPXHOCTh
. https://m.edsoo.ru/fb1cd0a5
MAPaMHUJIBI; TIPABUIIbHAS M YCeUEHHAS
paMuIa
[TpaBuTbHBIE MHOTOTPAHHUKH:
MOHATHE MMPABUITHBHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHAS MPHU3Ma bubnuoreka [IOK
Y MIpaBUJIbHAS THPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MupaMua u
MIPaBUWIIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOI'DAaHHHUKAX: OKTad]I bubmmorexa [OK

P ] P> https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

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

52 MHOTOTPaHHHUKOB: péOpa, TUaroHaIu bubmnorexa [IOK

P $ Pebpa, ’ https://m.edsoo.ru/6cdbecef
yTIIBI

53 [Tnomanas 60KOBOI MOBEPXHOCTH U bu6mmoreka [JOK

IIOJIHOM NTOBEPXHOCTHU MPAMOU

https://m.edsoo.ru/37d84157
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MPU3MBI, TUIOIIA/Ib OCHOBAHUH,

TeopemMa 0 OOKOBO MOBEPXHOCTH

PSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U

IIOBEPXHOCTH ITPABUIIBHON

54 MUpaMUIbI, TEOPEMa O IUIOIAIN bubmorexa HOK
PAMITARL, TEOP neA https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMHu bl
55 KonTponsnas pabora o teme bubnuorexa [JOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
II
56 OHATHE 00 00BEMe https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
> OObEM mupamu el https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
o8 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OObEM mupamu el https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 0
OOBEM NpH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 OObEM mpu3MEI https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63
O0bem mpr3met https://m.edsoo0.ru/482d3f51
64 KonTposneHas paboTa o teme bubnuoreka [IOK

"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edso0.ru/28a6573c
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65

[ToBTOpenue, 06o0mIEeHNE
CUCTEeMaTU3alrs 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 06o0IEeHNE
cuCTeMaTu3alus 3HaHUMN.
Beruncnenue paccTossHUN: MEXIy
JIBYMsI TOYKaMH, OT TOUKH J0 IPSIMOH,
OT TOYKH JI0 IJIOCKOCTH, MEXK Y
CKPEILMBAIOIIUMHUCS MIPSIMBIMU

bubmmoreka [{OK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEenue, 06001meHNEe
cUCcTeEMAaTU3alysI 3HaHUH.
Brruucienue yrios: Mexmay
CKPENTUBAIOIIUMHUCS TIPSIMBIMH,
MEXTy PSIMOU U TIFIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
uudpoBbIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Cdepa u map. [lnomanp moBepxHoCTH 1 509 bubnuoreka [JOK
cepsl ’ https://m.edso0.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u
bubmmoreka [{OK
2 IUIOCKOCTH; KacaTeJIbHAas MIOCKOCTh K 1 9,09
https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
3 N3obpaxenue chepsl, mapa Ha 1 16 bubmuorexa [JOK
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
WIMHAPUYECKas TOBEPXHOCTbD,
4 1)16 a3 pume 1 OChb LII/IJ'E/IH NYECKOM 1 23 Bubnmorexa [JOK
pasyIo P https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
5 Humuuap. [homans 60K0BOM M TOJTHOM 1 30.09 bubnuoreka [JOK
[IOBEPXHOCTHU ’ https://m.eds00.ru/188f6216
6 N3o0paxenne uiInHApa Ha TII0CKOCTH. 1 210 bubnuoreka [JOK
Pa3BépTka, ceueHus HUIMHIpA. ' https://m.edsoo0.ru/016e25eb
Konunueckas HoBepXHOCTh, 00pa3yroIiue
N P pasyro bubmuoreka [JOK
7 KOHUYECKOU ITIOBEPXHOCTH, OCh U BEPIINHA 1 14,10
N https://m.edsoo.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTU
3 Komnyec. [Tnomaap 60KOBOW U MOTHON 1 2110 bubnuoreka [IOK
MOBEPXHOCTH ' https://m.edsoo.ru/897dd3b2
YceuéHHbIi KOHYC: 00pa3yromue u
Y pazy bubmuoreka [JOK
9 BBICOTA; OCHOBAHUS ¥ OOKOBas 1

MOBCPXHOCTDH

https://m.edsoo.ru/1468bab3
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N306pakenue KOHyca Ha IIOCKOCTH. bubnuorexa [JOK
10 .
Pa3Béprka konyca. CeueHus KoHyca. https://m.edsoo.ru/Obdelbe8
KomOuHnamus ten BpameHus u bubnuorexa [JOK
11
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIN OKOJIO
12 cdepsl; cepa, BUcaHHAsS B brbmmorexa [OK
PEL; pa, https://m.edso0.ru/0b136158
MHOTOTPAaHHUK WJIH B TEJIO BPAIICHUS
13 [TorsTe 06 00BéMe. OCHOBHBIEC CBOMCTBA bubmmoreka [{OK
00BEMOB Ten https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14
O6BEM mumHIpa, KOMyCa https://m.edsoo.ru/5513d87b
N bubmuorexa [JOK
15 061w mapa u nomam: cheprr https://m.edsoo.ru/d189bde2
IToxoOHbIe Tena OCTPAHCTBE.
16 COSTH(I){II;IIGI:H; szlzp rufo aasIMHi bubmorexa HOK
. {[y ta https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIT
17 KonTtponpHas padota o temam "Tema bubnuoreka [JOK
BpamieHus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTop Ha IUIOCKOCTH U B IIPOCTPAHCTBE bubmnorexa [IOK
p poctp https://m.edsoo.ru/5caefclb
19 CI10XeHH€E U BEIYUTAHUE BEKTOPOB Bubmorexa OK
p https://m.edsoo.ru/23f4f089
20 VYMHOXXEHHE BEKTOPA Ha YUCJIIO Bubmorexa OK
p https://m.edsoo.ru/dee379¢eb
Pa3noxxenue BekTopa mmo TpéM
21 HEKOMILIaHAPHBIM II:CKTO SM IIpaBuino Bubmiorexa OK
p pam. 11p https://m.edsoo.ru/a28fd74e
napasieNnenuneaa
22 Pemenne 3aga4, cBSI3aHHBIX C bu6mmoreka [JOK



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
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IIPUMEHEHHUEM IIPABUJI JEHCTBUN C
BEKTOPaMH

https://m.edsoo0.ru/5a827900

KoopanHaTHO-BEKTOPHBIN METO ITPU

bubmmoreka [{OK

23
PELICHUU TEOMETPUYECKUX 3a4a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyrospbHas CuCTEMa KOOPIUHAT B

24 i pOCT ﬁ{cme Koopaunaarte: BP;KTO a bubnmorexa LOK

POCTPE - noop pa. https://m.eds00.ru/48db7058

[Ipocreiimue 3a1a4u B KOOPAUHATAX

o5 VYron mexay BekTopamu. CKaasipHOE bubnuoreka [JOK
IIPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brrunciienue yrioB Mexay npsMbIMU U bubmuorexa [JOK
TJTOCKOCTSIMHU https://m.edsoo.ru/8efbe78e

97 KonTponsHas pabora no Teme "Bekropsl u bubnuoreka [IOK
KOOPAMHATHI B TPOCTPAHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHue, 0600IICHNE 1

28 cucteMaTu3anus 3HaHui. OCHOBHBIE bubmuorexa [JOK
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

29 cucteMaTu3anus 3HaHui. OCHOBHBIE bubnuoreka [JOK
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edso00.ru/078cd184
IJIAHUMETPUH
[ToBTOpEHUE, 0000IICHNE 1

30 CHCTeMaTu3alMs 3HaHui. 3agaun bubmorexa HOK

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

IJIAHUMETPUHU U METOJIbI MX PEIICHHS
IToBTOpEHuE, 06001IIEHNE U

31 CI/ICTel\faTI/ISa ust 3}?;HI/H7I 3amaun bubmorexa HOK

t e https://m.edsoo.ru/4dffda97

TUIAHUMETPUHU M METOJIbI X PELICHUS

32 [ToBTOpEHue, 0600MIeHNE U bu6mmoreka [JOK
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cucremaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca

https://m.edsoo.ru/74b2ad91

CTePEOMETPUH
bubmmoreka [{OK
" 1
33 TOrOBas KOHTPOJILHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600IICHNE U 1 bubnuoreka [JOK
CUCTEMAaTHU3alus 3HaAaHWUHI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUN M CIIEICTBUS M3 HUX MPH PEIICHUH
' reOMETPUYECKUX 33/1a4
23 OnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISIPHOCTH
' MPSIMBIX U INIOCKOCTEN
-4 KnaccugunupoBaTb B3aUMHOE paclojIoKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh NOHATUAMU: JBYTPaHHBIN YroJl, IpaHU JBYIPAaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa JBYTPaHHOTO yria
_ OmnepupoBaTh MOHATUAMHU: MHOIOI'PDAaHHMK, BBITYKJIBIM M HEBBITYKJIbI
' MHOT'OI'paHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTth OCHOBHBIE BH/bI MHOTOTPAaHHUKOB (NMHpaMuja, NpuU3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpass  OCHOBaHUS Ul
- g K1accupuKauy  (BBIIYKJIbIE U HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpsMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune /bl)
29 OmnepupoBaTthb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh ce4YeHHsT MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOJIHATh

(BBIHOCHBI€) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYP:




BU/J] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropurMaMm, IMNPpUMCHAA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCICHUC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMsS TOYKaMH, OT TOYKHU OO0 HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHUN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYHCIICHHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOHIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nmupamuaa) ¢ mpuMeHeHneM (GopMyJl, BBIYUCIATH COOTHOIICHHUS
MeXAy  IUIOLIalsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PElICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloiiX HECKOJbKO IIAaroB pPEIICHUs, €CIU YCIOBUA

IPUMEHEHHUS 3a/IaHbl B SBHOU dopMme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTeI>'I B IIPHUPOJIC U

JKHU3HH, pACIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh pPeallbHbIE
CUTyallud M MPUMEHATh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLeHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHH U
TEopeM, arnrnapara ajareOpsl, pelaTh MPaKTUYECKHe 3a7a4H, CBSI3aHHBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCININH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3yloliyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 PacnioznaBath Tena BpaieHus (HMIMHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPAIICHHSI
6.4 Knaccuguimpoats B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MNOHATHSAMH: IIAPOBOM CECMEHT, OCHOBAaHWE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSAMM: MHOTOTPaHHUK, BIIMCaHHBIE B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTre  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TET
6.9 N306paxxaTs n3ydaemble QUIYpbl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTh, MHTEPIPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (DUTypax, NpEeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12

3ala4, MpCArnoJararommux HECKOJbKO IIaroB pelICHUA, €CIU YCIOBUMA

NPHUMCHCHUS 3a/IaHbI B SIBHOH (I)OpMC




6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6’b$ICHSITB, KakKMMH CBOMCTBaMHU OHH

oOmazaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpA, PpaBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yYromua MCXKIAY  BCKTOpaMu, CKaJIApHOC MMPOU3BCIACHUC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHME BEKTOpAa Ha YMCIO, YroJl
MEXAYy BEKTOPAaMHU, CKaISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemrate mpocreiimmne TreoMeTpUYECKHE 3aladyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemare 3amaum Ha [IOKA3aTENbLCTBO MATEMAaTHYECKHX OTHOIIEHUH U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH MO oOpasliaM WM aJrOPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJbl TMPU  PEHICHWH  CTAaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MnporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPHUUCCKUX 3aaa4

6.22

[IpuBOIUTE MpUMEpPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIEe U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallUd U TPUMEHSATh H3ydCHHbIE TOHATHUS B IIpoOIEcce
MOKMCKA pELICHUsT MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCHOJIH30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, arrmapara anreOpbl, pearh NPakKTUYECKUe 3aaul, CBSI3aHHBIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTEpeOMETpUu. Touka, HpsAMas, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpelIMBarOIIuecs npsMble. [lapamienbHOCT HPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljieibHbIE TPsIMBIE B  MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MApPaLICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapajlielbHbIE MIIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
mockocTeit. [Ipocrelimme mpocTpaHCTBEHHBIE (PUTYpPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, oCTpOeHne CeueHnn

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHBIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSMOM U TJIOCKOCTH, TEOpEMaA O MPSIMON MEPIEeHIUKYAIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MPsIMOH [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'paHHUKH, pazBépTKa MHOT'OTpaHHUKA. HpI/ISMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnez[, pr[MOyTOJ'ILHLIfI napaJiieJICIIuICq
U €ro CBOMCTBA. HI/IpaMI/IIIaI N-yrojbHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaMHUJIbI,
OOKOBast M IOJHAS MOBCPXHOCTH MUPAMUIBI, IpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, I[PaBWIbHAS IpU3Ma M IPaBWIbHAs NHUPAMUIA,
IIpaBUJIbHAS TPEYroJibHAs NUpaMuAa U IPaBWIbHBIN TeTpalap, Kyo. IlpencraBnenne
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeka’ap M uxocadapyrue CeueHust

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpAaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, Hp?[MOI\/JI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAX, HapaJuICICIIUIICAax, IMPaBUJIbHBIX

MHOTI'OrpaHHuKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAIu

yceu€HHol nupamupl. [lonarue 00 o0béMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEKY IIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

LII/IJ'II/IHI[pI/ILIeCKaﬂ IIOBCPXHOCTD, 06p33y1-0H_II/IC HHHHHﬂqueCKOﬁ IMOBCPXHOCTHU, OCb
HI/IJII/IH,I[pH‘{eCKOfI IMOBCPXHOCTH. ]_[I/IJ'II/IH,Z[pZ OCHOBaHMSI W OOKOBas IMOBCPXHOCTD,

oOpa3yrolias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroiue KOHNYECKONW MOBEPXHOCTH, OCh M BEpPIIIMHA
KOHUYeCcKoi moBepxHOocTU. KoHyc: ocHOBaHHME W BeplIMHa, oOpasyolas U OcCh,
Iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMIAAb MOBEepXHOCTH ceprl. Banmuoe

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IINIOCKOCTb K C(bepe, IjIomaab

cepsl

6.4

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

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(l)epLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 06 oO6béMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 0OBEME

OpsAMOYT'OJIbHOTO IMapajUICJICTIuIcaa MW CICACTBUA U3 He€. OOBEM HUuJInHApa,




KoHyca. O0BEM mapa u miomaab chepsl

[TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

o1 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenus uminuHapa (MapauieNbHO W TEPIEHIUMKYISIPHO OCH), CEUeHHs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIILEE YePE3 BEPILUHY), CEUECHUS 11apa
Bexrop Ha muockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOKEHHEe BeKTopa Ha uucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCEXKAY MPAMBIMHA W IJIIOCKOCTAMU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




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

Kon
NMpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbLHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHOE M MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalld Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BATh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATHUAMHU: HATypaJlbHOE YHCJIO, LCJIO0C€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJlICM, norapn(bM qucijia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOAYJI, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHAJIbHBIX, JIEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMeEHbBIINH O6II.[HI>'I JACIUTC]Ib U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU TNO3MIMTMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMOHATHAMH: IMOCICAOBATCIBHOCTD,




apupmeTnyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKkOHEYHO yOBIBAIOIIAsl TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0OCJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAaMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
NOHATHAMM: Matpuia 2x2 u  3x3, onpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALMOHAIIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUH, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbI C TOMOINBIO PA3IUYHBIX MNPUEMOB; pelIaTh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYEeCKUX

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

YMenue onepupoBarh MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOPasi MPOU3BOIHAS (PDYHKIUU, TEOMETPUUYECKUN U
(bu3nueckuil CMBICT TPOU3BOJHON, TMEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIATH MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO MMl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO

aHaJIn34a; MNPHUMCHATH MPOU3ZBOJHYIO [JII HAXOXICHHUA HAWITYJIICTO




pelIeHHUs B MPHUKIATHBIX, B TOM YHCJIE COIMAIbLHO-3KOHOMHUYECKHX H
(du3nyuecKrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TIOMOIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

IOMOIIBIO AU PepeHIINATBHBIX YPaBHCHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unusi (yHKUWH, JUHEHHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHast GyHKIMS, CTETEHHAas byHKIMS,
TPUTOHOMETPUUYECKHE  (QYHKLIMH, OOpaTHblE TPUTOHOMETPUUYECKUE
GyHKIMM, TOKaszareiabHas W Jiorapupmuyeckas (QyHKIUU; YMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTI0IB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IMPEIMETOB U
3a/1a4 U3 peaybHOM KU3HU; BbIpaXaTh (OPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKIMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOODPJIMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/layll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIpaBJICHUs JUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMBbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENNW C HCIOJIb30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apuMeTnIeckoe, MeanaHa,
HauOoJiplllee M  HauWMEHblIee 3HAYeHHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xarollyto CBOICTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIHIO C IOMOIIBIO TaOIHUIl U THarpaMM;
HCCIIEI0BaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM

rpa(bnqecxnx METOA0B n QJICKTPOHHBIX  CPCHACTB; T paq)qucm/I




ucciacagoBartb COBMECCTHBIC Ha6JIIOI[CHI/I$I C I[oOMOIIbKO  JUarpamMm

paccenuBaHys U JIMHEWHOU pErpeccuu

YMeHue OonepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
cOObITHE, BEPOSATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTb C HCHOJB30BaHUEM TIpaUUYEeCKUX METOJOB; NPUMEHSTh
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHON
BepOsATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUI; YMEHHE OIEepUpOBaTh
MOHATHSAMM: CIy4ailHas BeJNWYHMHA, pACIpeieieHHe BEpPOSITHOCTEH,
MaTeMaTH4eCKOe OKHMJaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BeNWYMHBI, (QYHKIUU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEpPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHME HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil ams
pelIeHys 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TNPUBOIAUTH MPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE OIEPUPOBATh MOHATUSAMU: COYECTAHUE, IEPECTAHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK, OwHOM HbIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIsl pEeLLIeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIPETUPOBATH MOIYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA  Yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIUECS MpsMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXAy MPSMBIMH, YrOJ MEXKIY NPSAMOW U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIETO 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 MOHATUSAMM: IJIOMAAL (GUTYpbl, 00bEM (UTYpHI,
MHOTOT'PAaHHUK, MPaBUJIbHBIH MHOTOTPAaHHUK, CEYCHHE MHOTOI'paHHHKA,

Ky0, mapajuienenures, Npu3Ma, NuUpamuaa, (Gurypa M IMOBEPXHOCTb




BpalleHUs, IWIMHAP, KOHYyC, Imap, cdepa, miomans cdepsl, MIOMAab
MOBEPXHOCTU MHUPAMUJIBI, MPU3MBI, KOHYCa, LWIUHApPA, 00bEM KyOa,
MPSAMOYTOJIPHOTO MMapaJUIeNICNIUIe[a, MHPAMUIBI, TPHU3MbI, UIHHIPA,
KOHYcCa, IIapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYCa M IMIUHIPA,
napajuieIbHbIe OCH WM OCHOBAHMIO, CEYCHHE IIapa, TUIOCKOCTb,
Kacaromfasicss cdepbl, MWIUHAPA, KOHYCa; YMEHHUE CTPOWTH CCUCHHE
MHOTOIpaHHHMKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPhI U MOBEPXHOCTH
BPAIIICHUS, UX CEUCHHSI, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSITH CBOMCTBA T€OMETPHYCCKUX (PUTYP, CAMOCTOSTEITHHO
(bopMyTHPOBATh OMPEICIICHUS H3YyIaeMbIX (UTYp, BBIABUTATh TUIIOTE3bI
O CBOWCTBaxX W MPU3HAKAX I'EOMETPUIECCKUX (PHUTYp, 0OOCHOBBIBATH KU
OTIpOBEpraTh WX, yMEHHE TIPOBOJWUTH Kiaccudukammio duryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOIUMBIE JIOMOJHUTEIBHBIC

MTOCTPOCHUS
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VYMmenne ONICpHUpOBaAThH TIIOHATHUAMU. JOBUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MMePeHOC, CHMMETpPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TMOMO0MSA, TOMOOHBIE QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
HCKYCCTBE, apXUTEKTYpPE; HCIIOIB30BATh T'€OMETPUYECKHAE OTHOUICHHS
NpH PEUNICHWH 3a7ad; HAaXOJWUTh TEOMETPUYECKHE BEIWYMHBI (JITHHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
NPEMETOB M U3 PEalbHOM KU3HU; YMCHUE BBIYHCIISITH TEOMETPUICCKUE
BEJIMYMHBI (JTMHA, YTOJ, IUIOM@Aab, OOBEM, IUIOMAAb TOBEPXHOCTH),
UCTIOJIB3YSl M3Yy4eHHbIE (DOPMYJabl M METOJBI, B TOM YHCJE: IDIOIIAIb
MIOBEPXHOCTU TMHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb CHEpHI;
00bEéM Ky0a, MPSIMOYTOJIBHOTO TMapajuIelIeNuIe/ia, TUPAMHIbI, MTPU3MBI,
IWINHIPA, KOHyCa, Iapa; YMEHHUE HAXOJUTh OTHOIICHHE OOBEMOB

1o I0OHBIX PuUryp

12

YMeHue ONICPpUPOBATH NNOHATUAMU: IIPAMOYI'OJIbHAA CUCTCMaA KOOPAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PAa3JI0OKCHHUE BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJI MCKIAY
BCKTOpPaMH; YMCHUC HCIIOJIL30BATb BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ
Il pCHICHUSA TCOMCTPUYCCKHUX 3aJad W 3a4a4 JpYrux y‘-IC6HLIX

npeaAMCETOB
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YMmenue BbIOMpaTh MOIXOAAUIMM METOX U pPEUICHHUS 3a/1ayuu;
IIOHMMAaHHWE 3HAYMMOCTH MATEMaTUKUM B H3YYEHUU INPUPOAHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SIBICHUH,; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM W MHUPOBOHU

MaTE€MaTUYECKON HAyKH




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE

19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TIPOIICHTHI,
' OECKOHEYHBIC MTEPHOMICCKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypaslbHOU cTemneHu. JleficTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYpATbHOU CTETICHH

14 Crenens ¢ nensiM nokasareneMm. CTENeHb ¢ pallMOHAIBHBIM MOKa3areneM. CBOiCTBa
' CTCTICHH

L5 CuHyC, KOCHHYC W TaHI'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl

JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBaHue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS

2.2 WppanmonansHbie ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS

2.5 Lenble u ApoOGHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu




211

Martpuna cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaennuTelb MaTPUILIbL

3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiun. BzanmHO oOpaTHbIC
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue GyHKIIH
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIpm.
3.9 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIHWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIEe 3HAYCHUE
(YHKIIMM Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypajdbHBIM W LENbIM TOka3zareneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIA,
' HEMpPEepBhIBHBIX HAa OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTpUUecKas nmporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOoblIero ¥ HauMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 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 BEKTOpBI




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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Aranacsn JI.C., byry3zoB B.®@., Kagomues C.b. u np.

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA
I'eometpusi. KoHTpOIbHO-U3MEPUTENIBHBIE MATEPUAIIBI K YUSOHUKY
JI.C.Atanacsna. CocraButens A.H.Pypykun

Sposenko B.A., [Toypounsie pazpaboTku o reomerpun 11 kmacc.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

ttps://resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.r
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