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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€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYeHHsS TEOMETPHUH B HANPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO0 M HWICATBHOr0, XapaKTepe OTPaKeHHUS
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, HEOOXOAUMBIX HJisi aJanTaludd 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 MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEIICHHH 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
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIUaIbHOrO OBITHS, (opMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM U3 MPOPECCHOHAIBHO BaXKHBIX KadyecTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOTO MPOJIOJKEHNUsS 00pa30BaHMs
[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 oOuiero oopaszoBanus. Takum oOpa3zom, oOyuaroluecs 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 JajbHEHIIEeM BO3HUKHET HEOOXOJIWMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

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

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
0 BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO 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 yYMEHHsS  ONEPUPOBATH OCHOBHBIMH  TOHSATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMK PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (HOpMUpPOBaHUE
YMEHHS TPOBOAUTH HECIOXKHBIC JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEeIICHHs] CTEPEOMETPUYECKUX 3adad M 337a4d C MPAKTHUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIFHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Paclo3HaBaTh MPOSIBJICHUS M€OMETPUUYECKUX TMOHATUN, 0OHEKTOB
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 T'€OMETPUUYECKUN
anmapar s penieHus 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 ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX 00pa3oB M  3a7a4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

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 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYILIECTBIISUIOCH MOCIJIEIOBATENBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'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 IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
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: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
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.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: N-yronpHas nupamuaa, 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
IIPaBUJIBHAS NMPAaMHUJa; TNpPaBUIbHAs TPEYroJbHAS NUpPaMHAA M 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.  DJEMEHTBHl CUMMETPUHM B IIHpaMHJIaX, Napajuiejenuienax,
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.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorue UAJTUHIPUYECKON
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 ToBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yromast
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

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

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

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJI.

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

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0KeHUE U BHIUUTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimme 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS IMPOTPaMMbl Y4eOHOrO mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

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

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

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyIIIero.

IcTeTHYECKOE BOCIIUTAHUE:

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

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPHUMEHSATh MAaTeMATHYECKHE 3HAHUSI 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, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

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



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

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElICHUs 3anad 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 HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM ITO3HAHUS MHpPa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO 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 ~ OKPYICAUWleco  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

* BBISIBIISAITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKK MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeJICICHNs] ~ TOHSATUH;  yCTAHABIMBATH  CYIIECTBEHHBIA  TPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

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

eBBISIBIIAITH ~ MAaTEMaTHYECKHE  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 YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

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

¢ BHIOUPATh CMOCOO penieHus: y4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

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

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecca, BBISBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SBICHUSIMHU,
IPOLIECCAMU;

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

* [[POIHO3UPOBATh BO3MOYKHOE pa3BUTHE IIPOLECCa, a TaKKE BbIIBUIaTh
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 THUIIOB, aHAJIM3UPOBATD,
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(OpMyTUPOBAHHBIM KPUTEPHUSIM.

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, JaBaTh TMOSCHEHHS 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; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUIMH JPYTUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
IIPOEKTa; CaMOCTOSITCIIBHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM
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  OPTraHM3allMi0 COBMECTHOW  padoTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBLIX (hopMmax padboThl (0OCYXIEeHHS, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHIl 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 TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh MPU PEIICHUH 3a7a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB ACATEIBHOCTH,
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 MOHATUSIMU: TIAPATUICIIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJla; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajaycHas 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, BEIOWpas OCHOBaHUS  JJIs
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHHS CEYCHUH, 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
aJropuTMaM, IPUMEHSS W3BECTHBIE AaHAJUTUUYECKUE METOJbl NPU pELICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HaX0XkJICHUE TE€OMETPUUYCCKUX BEIIMYMH 1O o0pasiam 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 TIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

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

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

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloiMx HECKOJIBbKO IAaroB 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
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $f3bIKE T'E€OMETPUHM, MCCIEA0BATh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, O0Opa3zyrolue
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 pacronokeHue 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 (HOPMYI.

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

BbluncnsaTh COOTHOIIEHUS MEXAY MUIOLIAJSIMU MOBEPXHOCTENH U 00BEMaMHU
MOAOOHBIX TEJl.



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

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

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 YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIIJIAHAPHbIC
BEKTOPBI.

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

3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JI€KapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
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 PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

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

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATUS B MNPOLECCE IOUCKA PEUICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKJICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.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 [JOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MeXIy IPSIMBIMU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/Lc209e37
5 MHororpaHHuKH 11 1 bubmorexa [IOK
https://m.edsoo0.ru/1c209e37
6 OO6BEMBI 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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
Tena pamenus 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
006 5 1
bEMBLTET https://m.edso0.ru/1c209e37
BekToprs! 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LOK
p pa pocTp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCcTeMAaTu3aIys 3SHaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
OcCHOBHbIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMasi, MII0CKOCTh, MpocTpaHcTBo. [IpaBuia
1 1/113)06 QXKEHUS HA PHC pKaxI:') 1300 amelz{m{ 1 bubmorexa HOK
P N preyHax: P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
5 [Tonatus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAOIINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 bubnuoreka [IOK
MEepECEKAOIINECS MPsSIMas U TNIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
bu6mmoreka [JOK
4 n300pakeHUe MHOTOTPAaHHUKOB Ha 1
https://m.edso0.ru/a63959%d
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax
HavanbHble cBeieHus o Kyoe U mupamue,
5 X pa3BépTkU U Mojenu. CeueHus 1 bubnmorexa [IOK
pasnep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbsHble cBeieHus 0 Kyoe U mupamue,
6 X pa3BépTkU U Mojenu. CeueHus 1 bubmorexa [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 TTOCTPOCHUH

8 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU H bubmmorexa HOK
p pHit: P P https://m.edsoo.ru/239c8ch4
CIIC/ICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
9 CTEPEOMETPUHU: aKCHOMBI CTCPEOMETPUU H bubmorexa LHOK
P put: P P https://m.eds00.ru/65c6b106
CIIC/ICTBHUS 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: MapaJJIEIbHBIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B
13 npoctpanctee: [lapamnenbHoCTh IpsMOl U Bu6mmorexa LIOK
POCTP $Hep P https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTIBI ¢ COHANpaBJIEHHBIMU CTOPOHAMU Bubmmorexa LIOK
P P https://m.edsoo.ru/9f4071b9
15 Vroi Mexxay NpSAMBIMH B IIPOCTPAHCTBE Bubmorexa OK
Y 1P pocIp https://m.edsoo.ru/fe733862
16 Yron Mexay NpsMbIMU B POCTPAHCTBE bubmorexa HOK
afnt pocIp https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh IIIOCKOCTEN: bubnuoreka [IOK
rapaiienbHble IOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napayuIeIbHBIX INIOCKOCTEN bubnuorexa LIOK
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https://m.edsoo.ru/e504d656

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA bubnuorexa [JOK
IJIOCKOCTU: TETPadIp, KyO, Mapaiesenumnes https://m.edsoo.ru/4a28dc02
. bubnuoreka [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 bubmmorexa [OK
“n https://m.edso0.ru/9a0a9e56
MPSIMBIX | TIOCKOCTEHN
93 [lepneHMKYISIPHOCTD NMPSAMOM U TUIOCKOCTH: bubnuoreka [IOK
MEPIEHUKYIISIPHBIE TPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapaienbHbIe U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbie U bubnuorexa [JOK
MEPIEHANKYISIPHBIE K IJTIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHIuKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsIMOii EpIIEHIUKYIIPHON bubnunoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/635c¢5087
29 Teopema o psIMOii EPIIEHIUKYIAPHON bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMON NepHIEeHAUKYISIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edso0.ru/7d18834b
31 [lepnenuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE bubnuoreka [JOK
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OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

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

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSIHUE

bubmmoreka [{OK

32 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
. . P https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIJIOCKOCTH
[TepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE
33 oT ﬁquI/I oyrmzcxocm aCCTOSI[)HI/Ie oT brbmmorexa [OK
. : P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 10 TIIIOCKOCTH
[TepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHHE
34 oT IT)quH noynngcxocm aCCTOSII)HI/Ie oT bubmorexa HOK
N P https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIIIOCKOCTH
35 VYTrasl B IPOCTPAHCTBE: YroJl MEXAY NPAMOM bubmuorexa [JOK
U MIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuorexa [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASIPHOCTD MIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JBYX MJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK bubnnoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEx MepHEeHIUKYISIpax Bu6mmorexa LIOK
P P PHEHBRYP https://m.edsoo.ru/e4972cdc
b K
42 TeopeMa o TpEX mepneHAUKYIsSIpax nommorexa 110

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

43 Teopena 0 TpEx mepreH UKy Apax hitps://m. eds00.ru/9f246736
KonTtposnsHast paboTa mo Temam

44 "[lepneH IMKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
miockoctel" u "YTIIbl MEXIy OPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

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

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

47 [Tapannenenunen, npsiMOYroabHbBIN bubnuoreka [IOK
MapajiesenuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu U

48 OCHOBAHHUE TUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuoreka [JOK
MMOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas TupaMua
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS

49 mpu3Ma 1 MpaBujIbHas MUPaAMUJIA; Bubmmorexa LIOK

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

MKOCadIp.

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

bubmmoreka [{OK

o1 C)
JICMCHTTBE CHMMCTPHI B HHpaMuiax, 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, TUIONIA/b bubnnorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso0.ru/37d84157
MTOBEPXHOCTH MPSMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 ITOBEPXHOCTH MTPABUIIBHON MUPAMUJIBI, bubnuoreka [IOK
TeopemMa O IIJIOMAI OOKOBOW MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUYEHHOM MUpPaMU/IbI
55 KonTtponsHas padoTa o teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
56 [Tonsitre 06 06bEME bubmmorexa [JOK
https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 06
BEM THPANIN https://m.edso0.ru/235171b3
N bubnuoreka [JOK
58 06
BEM THPANIUIN https://m.edsoo.ru/f47dfefd
bubnuoreka [JOK
59 0bé
OOBEM MHpaH el https://m.eds00.ru/79¢10312
N bubnmuoreka [JOK
60 06
BOM TN https://m.edsoo.ru/2faadc3f
61 O06BEM npu3MbI bubnuorexa LIOK
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https://m.edso00.ru/79853608

. bubnuorexa [JOK
62 0] 1
M TPH3MBIL https://m.edso00.ru/1e053890
. bubnuoreka [JOK
1
63 OOBEM pH3MbI https://m.edsoo.ru/482d3f51
64 KonTponsnas pabora no teme "OO0bEMBI 1 bubnnorexa [JOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHnue, 0600IIIEeHNE CHCTEeMaTU3aITUs
65 3Hanuil. [loctpoeHne ceueHwmii B 1 brbmmorexa [OK
' https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITUS
3HaHUU. BeI4KciieHne pacCTOSHUI: MEXIY
66 JBYMsSI TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT 1 bubmmorexa [IOK
™M ’ ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIJIOCKOCTH, MEXKTY
CKPEITUBAIOIINMHUCS TTPSIMBIMHU
bu6mmoreka [IOK
67 HTorosast KOHTpoJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0000IIIEHNE CHCTeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
68 CKPEIIMBAIOIIIMUCS IPIMBIMU, MEXK 1 bubmorexa LHOK
p mv B p ’ y https://m.edso00.ru/56765e8b
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YIJI0B MEXY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrtpoabusie | IIpakTuueckue
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

1 Cdepa u map: neHTp, paanyc, AuameTp; 1 bubnuoreka [JOK
IJIOLIA/1b IOBEPXHOCTHU chephl https://m.edso0.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

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

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

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 HOBEPXHOCTH, 00Opa3yroLasi U OCh; [UIOIIAIb 1 Eubmrorexa HOK

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

5 PazBéptka nmnungpa. CeueHus UIMHApA 1 bubnunoreka [JOK
(TI0CKOCTBIO, TAPATLICITBHON UITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHOMN OCH IIINHAPA)

KoHnnueckas moBepxHOCTh, 00pa3yromue
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; IUIONab OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

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

VYceu€HHbI KOHYC: 00pa3yroIIfe U BhICOTA;

bubmmoreka [{OK

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

10 Pa3Béprka konyca. CeueHust KoHyca bubnuorexa [JOK
(MI0CKOCThIO, TApaIICIbHOW OCHOBAHHUIO, U https://m.edsoo.ru/Obdelbe8
TIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

11 Kombunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OITUCaHHBIN OKOJIO chepbl;

12 cdepa, BUcaHHAasi B MHOTOTPaHHUK WJTU B bubnmorexa [JOK

pa, P https://m.eds00.ru/0b136158
TEJIO BPAIICHUS
13 [TorsTue 06 066éMe. OCHOBHBIC CBOICTBA 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 O061¢ e
BEM LLapa K ILIOWLAE Cheph https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
16 COOTHOUICHUS MEXY TUTOMIAIIMHU bubmorexa HOK
5 {[y Ha https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMU TI0I0OHBIX TEJT

17 KonTtponbHas padota o temam "Tema bubnnorexa [JOK
Bpamienus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmmorexa [TOK

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

https://m.edsoo.ru/23f4f089
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bu6mmorexa [{OK

20 ¥MHOIKCHHE BEKTOPA Ha HHCIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM II:CKTO EM [TpaBuiio brbmmorexa LOK
P pavt. 1p https://m.edsoo.ru/a28fd74e
napajuiesenumea
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 ITPU bubnuorexa [JOK
pEelIeHNN TEOMETPUYECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronpHas cucTeMa KOOpIMHAT B
24 poc ZI;{CTBG Koopaunater BI;JLTO a bubmmorexa [JOK
POCT . .
POCIP . pa P https://m.edso0.ru/48db7058
[IpocTeitmme 3a7aun B KOOpAMHATAX
o5 Yron mexay Bekropamu. CKasipHOE bubnuoreka [JOK
MPOU3BENICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay npsMbIMU U bubnuorexa [JOK
26
IIJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padoTa o Teme "BekTopsl u bubnnoreka [JOK
KOOpJIMHATHI B MPOCTpPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHUE, 0600MICHNE U
28 cucrtemaTtusanus 3HaHnuii. OCHOBHbIE bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUIAHUMETPUU
[ToBTOpEHUE, 0000IICHNE 1
29 cucreMarusanus 3HaHuil. OCHOBHbIE bubnunoreka [JOK
¢burypsl, (akTel, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUIAHUMETPUU
30 [ToBTOpEHue, 0600MmIEeHNE U bu6nmoreka [JOK
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cHUCTEMAaTH3allMs 3HAHUIH. 3agaun
MJITAHUMETPUU U METOJIbI UX PEIICHUS

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

[ToBTOpEHue, 0600IICHNE U

31 CUCTeMaTH3aIlys 3HAaHUH. 3a1a9n 1 brbamorexa LOK
H e https://m.edsoo.ru/4dffda97
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpenHue, 06001IEHNE U
32 cucreMarusanus 3HaHu. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, (pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETpUN
bu6mmoreka [IOK
4 1
33 TOroBast KOHTPOIbHAs paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001EeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3allus 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oouectBo «M3natensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET



