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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaKCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBanuss  AelcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM H3 TNMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3ajadya (HOpMUPOBaHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBareabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CNEUHUATLHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM I€OMETPHUHU.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHYECKHUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHATIBHOMN ACSATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TellaX BpPAILCHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpTekKaxX, MOJACIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIAJICHHE METOJAMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPaAIIECHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MPAKTUYECKUM COJCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEH
o0yyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusIX W MPU U3YYEHUU APYTUX YYEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATD MOJYUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON JesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce CTEpEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
co3JaHue  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3naHue obOpas3a TPOBOAUTCS C OMOpPOM Ha
HATJSIHOCTh, a OINEpUpoBaHHE o0O0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOObI OBJIAJIECHUE T'ECOMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PACHIUpSs U
yriyosisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IIPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurnen; moCTpPOSHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHUS INPU3MBI; MpsMas U HAKIOHHAs NPU3MBbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuliesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMHPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJIEMEHTbl NOpu3Mbl M nupamuiel. [IpaBuibHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IIMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeyeHust npu3Mbl U TUPAMHUJIBL.

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



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaasr OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIUJIWHIPUYCCKOW TOBEpXHOCTH. I[lunmmHAp: ocHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bsaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IA b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

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

[Tono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenusti nwiIMHApa (OapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha minockocTd U B ipocTpaHcTBe. ClIokKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskTaHCKON UJIEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNE YCTOMIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPHUMEHSATh MATEMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas busznueckas AKTUBHOCTH); ¢duznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1ad MAaTeMaTHIEeCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKOW KYJIBTYpPbl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpempl, OCO3HAaHWEM TJ00aJBbHOTO XapakTepa SKOJOTHUYECKHX IpoOJIeM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAIOIICH cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JIsI OKPY>KAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOW HAyKu Kak c(epbl YeIOBEYSCKOH JCATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJCHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKON KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHHS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MartemaTuka» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCNEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUAOWUXC (0CB80eHUe
Memo0o08  NO3HAHUSL  OKpYJcawue2o  mMupa,  NpuUMeHeHue  JI02UHEeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTeMaTUYECKUX
0OBEKTOB, TOHSATHHA, OTHOIIECHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(UKaIi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATH M  MPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOJIOACHUSIX M YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM  JJIsL  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOI'O), BHICTpAaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

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

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENLHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI IO PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
IOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUNTH MH(DOpPMALUM, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOpPMAIUIO, IPEACTABIATh €€ B pa3iInuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becneuusarom

copmMupo8aHHoCcms CoyUanIbHbIX HABLIKOE 00YYAIOUWUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXKIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme HOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIIOJIB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KadeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPHSIM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

Vuueepcanonvie  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]]a4H, BEIOMPATh CIIOCO0 pPeIIeHuUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABaTEJIbHOW pedlIeKcMu Kak  OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTaTOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca W
pe3ysbTaTa pelieHrus MaTeEMaTUIEeCKOM 3a/1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMJCHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUAMU: TOUYKA, MPsAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE pacClOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBINYKIBIM U HEBBITYKJIBIN
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPABUIBLHBIA MHOTOI'PAaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudummpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkIaccupukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIC U HAKIIOHHBIC TPU3MBbI, TAPAJIJICIICTIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYSHHH, UCTIONB3YSl METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: B
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3laM WIH
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUMUCICHUE PACCTOSHUU MEXKAY BYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIAMHUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM uiu
aNropuT™MaM, MPHUMEHSS MW3BECTHbIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTaHJApPTHBIX ~MATEMaTHYECKUX 3aJady Ha  BBIYMCICHUE YIJIOB  MEXKIY
CKpPEILMBAIOIIMMHUCS MPAMBIMH, MEXIYy TMPSMOA M  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOT'PaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  OpOCTEWINIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHBIE
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aareOpsl; penaTh
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKONIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrojl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIIU YCIOBHUS MPUMEHEHHUS
3aJlaHbl B SIBHOM (hopMme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1aud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUYECKUX BEJIMYMH MO0 00pa3liaM WM airTOpUTMaM, IPUMEHSISI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTemMe NpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOHUCKA PEIICHUS
MaTeMaTudeckd CHOpMyIUPOBAHHOW MPOOJIIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJAEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10 brommorexa [TOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 5 1
OObemet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
1 1
3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTH3alus 3HaHUi https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUH:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTtpancTBo. [IpaBuna
1 H300paKeHUs Ha PUCYHKAX: 1 1 Henmens bubmorexa HOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300pakKeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeanHbI OTpe3Ka
[TonsTus: nepecekaronecs
2 IJTIOCKOCTH, IIEPECEKAIOIINECS IIPIMas 1 1 Henensa bubmmorexa IOK
- 11ep p https://m.edsoo.ru/2d8a9c99
M TNIOCKOCTD
[TonsTus: nepecekaroyecs
bu6mmoreka [JOK
3 IJIOCKOCTH, TIEpECEKarouecs mpsmas 1 2 Hexens
https://m.edsoo.ru/db685e73
M IUIOCKOCTD
3HAKOMCTBO ¢ MHOTOTpAaHHUKaMHU,
4 n300pakeHUe MHOTOTPaHHHUKOB Ha | ) bu6mmoreka [JOK
HeIeIs
PUCYHKaX, Ha MPOEKUNOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavansHbie cBenenus o kyoe u
5 OupaMuie, UX pa3BEPTKU U MOJIEIN 1 3 Henmens bubmnorexa [IOK
p ’ p p ) https://m.edsoo.ru/b30dff38
CeueHns MHOTOTPaHHUKOB
bubanoreka LIOK
6 HavanbsHbie cBenenus o kyoe u 1 3 Henmens 1

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




IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bubmmoreka [{OK

7 MIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI 4 nepnens
https://m.edsoo.ru/OccSc4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM
bubmmoreka [IOK
8 MMOCTPOECHUH CTEPEOMETPUU: AKCUOMBI 4 nenens
https://m.edsoo.ru/239c8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
bubmmoreka [IOK
9 MMOCTPOCHUH CTEPEOMETPUU: AKCUOMBI 5 Henens
https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM
bu6moreka [IOK
10 IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI 5 Hepens
https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOe pacnosioxkeHue npsiMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, 6 bubnuoreka [IOK
HEJEIs
napajIeNIbHbIE U CKPEUBAIOIIMECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapanienbHOCTE NPSMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE:
bu6mmoreka [JOK
12 napajyieabHbIe MPSIMbIC B 6 Hexens
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NaPAJIIEIIBHOCTD TPEX
MPSMBIX
[TapanienbHOCTh NPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! 7 bubnuoreka [IOK
. HEeJes
[TapamiensHOCTE IPSIMOM U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
bubnunoreka [JOK
14 VYTribl ¢ cOHanpaBlIeHHBIMU 7 Henens

https://m.edsoo.ru/9f4071b9




CTOpPOHAMH

VYroa Mexay npsMbIMU B bubmuoreka [IOK
15 8 Henens
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroun me
16 rOJI MEXKly IPSIMBIMH B 8 Henes bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
17 9 Henensa
napajuieJIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuoreka [JOK
18 CBoiicTBa mapaJyieIbHBIX TUIOCKOCTEH 9 Henensa
https://m.edsoo.ru/e504d656
[IpocTeitmme mpocTpaHCTBEHHBIE
19 (burypsl Ha TNIOCKOCTH: TETPAd 10 Henens Bubnmorexa [IOK
P -+ TETPAAD, A https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
b K
20 [Toctpoenune ceueHuit 10 Henens nomorexa O
https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i 11
OCTPOCHHE CCHCHHH feAct https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o Teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22 11 venens
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
PIEHAMIYIAP P bubmuoreka [JOK
23 IJIOCKOCTH: IEPHEHAUKYISIPHBIE 12 uenens
https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B ITPOCTPAHCTBE
[IpsiMble apaienbHble U
24 p p 12 Henens bubnuoreka [JOK
NEPIEHINKYIIIPHBIEC K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHble U b K
25 p P 13 Henens nommoreka 11O
MEPIEHINKYIIPHBIE K IIIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyJIIpHOCTH 13 megens | bubnuoreka [{OK




IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

IIpu3Hak neprneHIuKyIIpHOCTH
27 p a PICHAUKYIIAP 14 Henens bubnmoreka [JOK
IIPSIMOHU U IIJIOCKOCTHU https://m.edsoo.ru/79165d15
Teopema o nipsmoit
28 P P g 14 renens bubnuorexa [JOK
NEPIEHINKYIAPHON IIOCKOCTH https://m.edsoo.ru/635¢5087
Teopema o mpsMoi bubmmoreka [{OK
29 p p . 15 wenens nbmorexa 11
NEPIEHINKYIAPHON TIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o ipsiMoit b K
30 P ) g 15 Hexes noamoreka 11O
MIEPIEHIUKYIAPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnienaAuKyap M HaKJIOHHBIE:
P D Bu6mnorexa 1[OK
31 paccTOSHUE OT TOYKH JI0 THIOCKOCTH, 16 nenens
. https://m.edsoo.ru/33c477d3
paccTostHue OT MPSAMOM JI0 TIOCKOCTH
IlepnienaAuKyap M HaKJIOHHBIE:
DLICHZRIYTAP bu6mmoreka [IOK
32 paccTosiHue OT TOYKHU J0 TIIOCKOCTH, 16 Henens
. https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSMOM JI0 TIOCKOCTH
IlepnenauKyasap 1 HaKJIOHHBIE:
33 aCPCTo;IHI/IGYOT "P;O‘IKI/I 0 TUIOCKOCTH 17 nenens Bubmmorexa [IOK
p f[ ’ a https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSMOM JI0 TIIOCKOCTH
IlepnenauKymsap ¥ HaKJIOHHBIE:
P y P bu6mmoreka [JOK
34 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, 17 uenens
. https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSMOM JI0 TIIOCKOCTH
VYTIibl B IPOCTPAHCTBE: YIoJl MEX,
35 y pocTp yr ny 18 Hexens bubmuoreka [JOK
NPSAMOM U TUIOCKOCTBHIO https://m.edsoo.ru/6b61b2b4
BYIPaHHBIN YTOJI, IMHEHHBIN yro bu6mmoreka [JOK
36 Heyrp r 4 18 Hepens i
JIBYTPaHHOI'O yrja https://m.edsoo.ru/5fa0b3ce
BYI'paHHBIN YrOJl, TMHEHHBIN yroa b K
37 JAByrp yr yr 19 Hesens noanoreka 11O
JIBYI'PaHHOI'O yTiia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYAAPHOCTD IIOCKOCTEN: 19 vegens | bubnuoreka [{OK




IIPU3HAK NEPIEHANKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IUIOCKOCTEHN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK NEPIECHIUKYIISIPHOCTH 1B 20 wenens bubnmorexa LOK
p Up y1Ap X https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK NEPIECHINKYIISIPHOCTH 1B 20 genensa bubmmorexa LHOK
p Up yip ABYX a https://m.edsoo.ru/ba75dc57
IUIOCKOCTEHN
N bubnuoreka [JOK
41 Teopema o TpEX nepneHANKyIApax 21 nenens
https://m.edsoo.ru/e4972¢cdc
b K
42 Teopema o TpEX nepneHANKYIIpax 21 Henens nommorexa 110
https://m.edsoo.ru/52188a7d
b K
43 TeopeMa o TpEX nmepneHaUKYIsIpax 22 "enens nommorexa O
https://m.edsoo.ru/9f246736
KonTtponsHas paboTa o remam
"TleprieHANKYIISIPHOCTD MIPSIMBIX U bu6mmoreka [IOK
44 p Iluy p p 22 Hexens noanoreka 1
mwiockocter" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
NPSAMBIMU U TIJIOCKOCTAMU"
[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOT'PaHHHKA,
bu6mmoreka [JOK
45 BBIMYKJIbIC U HEBBIMTYKJIbIE 23 "Hepens
. https://m.edsoo.ru/2d24e873
MHOTOTI'PAaHHUKH; pa3BEPTKA
MHOTOI'paHHHUKA
[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHMS IIPU3MBbI; IIpsMas U b K
46 p p 23 Henens nommoreka 11O
HaKJIOHHAas NMPU3Mbl; O0KOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAsl TOBEPXHOCTh MPU3MBbI
ITapannenenunen, IpsMOYTOJIbHBINA b K
47 p 1, IPSAMOYT 24 Henens noanoreka 11O

nmapaJjiieJICIrIiea u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683




[Inpamua: n-yrojibHasi IMpaMuaa,
I'PaHU ¥ OCHOBAHUE NTUPaMU/IBL;

bubmmoreka [{OK
48 OOKOBas U MOJIHAS TIOBEPXHOCTh 24 nenens
N https://m.edsoo.ru/fblcd0Oas
MMUPAMU/IBI; IPABWIIbHASL M YCEUEHHAS
nupamMua
[IpaBUsIbHBIE MHOTOTPAHHUKHU:
TOHSATHE MPABUILHOTO
MHOTOTpaHHUKA; TPaBUIIbHAS MTPU3Ma bubnuoreka [JOK
49 P - 1P p 25 Henens 3
U IIpaBWIbHAS IIUPAMUIA; IIpaBUIbHASL https://m.edsoo.ru/074c8865
TpeyroJibHasi MUpamMuaa u
MPaBWIBHBIN TETPadIp; KyO
[IpencraBnenue o MpaBUIbHBIX
bu6moreka [IOK
50 MHOTOTPpaHHUKaX: OKTa3Ip, 25 "enens
https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAdIP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETpHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
51 26 "Henensa
CUMMETPUHU B IUPaAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenuIeaax, MpaBUiIbHbIX
MHOTOTpaHHUKAX
Brluucnenue 35eMeHToB
R bubnuoreka [JOK
52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu, 26 Henmens
https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJIHOW MTOBEPXHOCTHU MPAMOM
. bubnuorexa [IOK
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUH, 27 Henens
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOM IIPU3MBI
54 [Tnomanas 60KOBOM MOBEPXHOCTH U 27 nepenst | bubmmoreka [JOK




IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,
TeopeMa O IJIoaau OOKOBOH
IIOBEPXHOCTH YCEUEHHON NMUPAMUBI

https://m.edsoo.ru/5603e30b

KonTtposnsHas paboTa o teme bubmoreka [IOK
55 " " 28 Hepens
MHoOrorpaHHuKu https://m.edsoo.ru/a95f5c04
b K
56 TTousarue 00 00BéMeE 28 "Henensa nomorexa O
https://m.edsoo.ru/7ad0020b
bubmmoreka [{OK

57 O0né 29

DEM THpaMHipt HEACE 1 htps://m.edsoo.ru/235171b3
b K

58 O06bEM TUpaMuIBI 29 nenens nommorexa O

https://m.edsoo.ru/f47dfefd

59 O06bEM TUpamMuIBI 30 Henensa bubmorexa LOK

https://m.edsoo.ru/79¢10312

60 O06bEM TUpaMuIBI 30 Henensa bubmorexa LOK

https://m.edsoo.ru/2faadc3f

61 O06BEM TTPU3MBI 31 "Henens bubmorexa LOK

https://m.edsoo.ru/79853608

62 O06BEM TTPU3MBI 31 "Henens Eubmorexa HOK

https://m.edsoo.ru/1e053890

63 O06BEM TTPU3MBI 32 "Henens Eubmorexa HOK

https://m.edsoo.ru/482d3f51
K 3]

64 OHTE)OJ'ILHa}I pabora 1mo Teme 32 Henens bu6mmoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0600IICHNE

N bubmuoreka [JOK
65 cucreMarusanus 3HaHui. [loctpoenue 33 Henmens
. https://m.edsoo.ru/098bedad
CEYEHHUI B MHOTOI'PAHHHKE
IToBTOpEHnE, 0600IIICHIE b K
66 p 1] 33 Hexens nommoreka 11O

CHCTEeMaTHU3allus 3HAaHUH.

https://m.edsoo.ru/f7792ba9




Beluncienue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKH 0 MPsMOH,
OT TOYKH JI0 IUIOCKOCTH, MEXK Y
CKpELIUBAIOIIMMUCS IPSIMBIMHU

67

Wrorosas koHTposibHas paboTa

34 uenens

bubmmorexa [{OK
https://m.edso00.ru/b9146bc0

68

[ToBTOpEHue, 060061EeHNE
cUCTEMaTU3alus 3HAaHUMN.
Beruncnenue yrios: Mexay
CKPEILMBAIOIUMHUCS IPSIMBIMU,
MEXKy NPSAMOU U MIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMHA

34 genensa

bubmmoreka [{OK
https://m.edsoo.ru/56765e8b

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrpoasubie | IlpakTuuyeckue op
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
bubmmoreka [{OK
1 JUaMeTp; MUIOLIAAb [IOBEPXHOCTH 1 1 venens
https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 MIOCKOCTH, KacaTeJIbHas TNIOCKOCTD 1 2 Hexensa
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol
H3o06paxenne chepsl, mapa Ha bubmunoreka IJOK
3 p bep p 1 3 genens a
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15{7f2
Hunuaapudeckas HOBEPXHOCTb,
o0Opasyrolne MUIHHIPUIECKOH bubmuoreka IJOK
4 pasyIo H P . 1 4 genensd 1
MOBEPXHOCTH, OCh IUITUHAPUYECKOU https://m.edso0o.ru/6054b8cl
MOBEPXHOCTH
HunuHap: ocHOBaHMS ¥ OOKOBas
MOBEPXHOCTh, 00pa3 as 1 OChb; bu6mmoreka [JOK
5 P Iz yrot . 1 5 "Henens 1
IIoIaas OOKOBOM M ITOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N3obpaxenne muInHaApa Ha
IUIOCKOCTH. Pa3BEpTka nunuHapa.
6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 6 Henens bubmnorexa [IOK
. P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePIEeHINKYISIPHON OCH IIINHAPA)
Bbubnunoreka IIOK
7 Konnueckas moBepXHOCTb, 1 7 Henens 1

https://m.edsoo.ru/c94ba09b




o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepivHa,

8 oOpas asg ¥ OCb; IUIOIIAb 8 Hemens bubmorexa HOK
pasyrot B> TIOMaR s https-//m.eds00.ru/897dd3b2
OOKOBOI U TIOJTHOW MOBEPXHOCTH
YceuéHHBIH KOHYC: 00pa3yIolne U
Y pasyro bubmmoreka [{OK
9 BBLICOTA; OCHOBAHMUS U OOKOBast 9 Henens
https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenns KoHyca (INIOCKOCTBIO, b K
10 }: ( 10 Hexens noamoreka 11O
IapaJuleJIbHOU OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTHIO, TIPOXOISAIICH Yepe3
BEPIINHY)
KomOunarmus Ten BpamieHus u bubnuoreka [IOK
11 11 venens
MHOTOIPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMUCaHHBIA OKOJIO
chepsr; chepa, BucanHas B
12 depsr; chepa, 12 Henens bu6nuoreka [IOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpalleHUs
[Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
13 . ) 13 Henens
CBOMCTBa 00BLEMOB TeEN https://m.edsoo.ru/26a03fb7
bubnuoreka [JOK
14 O0BEM MIHHApa, KOHYCa 14 wenens
H 7pa, y A https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK
15 OO0BéM 1Iapa u mIoIaab chepsl 15 menmens
P mazns chep a https://m.edsoo.ru/d189bde2
b K
16 [TogoGHbIE Tena B TPOCTPAHCTBE. 16 nenens nbsmmoreka LO

https://m.edsoo.ru/810cf1eb




COOTHONICHUS MEXTy IIOIIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

KonTposnsHast paboTa o Temam bubnuorexa [JOK
17 " "o " 17 nenens
Tena Bpamenus" u "OO0beMbI TSI https://m.edsoo.ru/4a33a8ab
BekTop Ha III0CKOCTH U B b K
18 p 18 Hexens nommoreka 11O
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
b K
19 CrnosxeHune 1 BBIYUTaHNUE BEKTOPOB 19 nenens nommorexa 110
https://m.edsoo.ru/23f4f089
b K
20 YMHOXKEHHE BEKTOpa Ha YUCIIO 20 Henens nomorexa O
https://m.edsoo.ru/dee379eb
Pasznoxenne BexkTopa 1o Tpém
bu6moreka [IOK
21 HEKOMILUIAHAPHBIM BEKTOPaM. 21 Henens
https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenwne 3amad, cCBI3aHHBIX C
. . bu6mmoreka [IOK
22 MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C 22 "enenasd
https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
P P A bu6mmoreka [JOK
23 MPU PELICHUH T€OMETPUUECKUX 23 "Hepens
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMoyroipHas cucTeMa KOOpAUHAT
B ipoctpancTBe. KoopauHatsl bubnnorexa [JOK
24 . 24 uenens
BekTopa. [Ipocreitue 3a1aun B https://m.edsoo.ru/48db7058
KOOpAMHATAX
VYron mexay Bektopamu. CKaiasipHOe
75 ny p p 25 Henens bubnmuoreka [JOK
IIPOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
Briuncnenue yrios Mex
26 Y. y 26 Henens bubnuoreka [IOK

NpsAMBIMHA U IIJIOCKOCTAMUA

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




KonTtposneHas paboTa o teme

bubmuoreka [JOK

27 "BeKTOophl U KOOpAUHATHI B 1 27 nenens
" https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHue, 0600MICHNE U
cucrtemaTusaiys 3Hanui. OCHOBHBIC bubmmoreka [{OK
28 1 28 Hepens
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHnue, 0600IICHNE U
cuctemaTu3aiys 3HaHui. OCHOBHBIC bubmmoreka [{OK
29 1 29 "Henensa
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu bu6moreka [IOK
30 1 30 memensa
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
cHCTeMaTH3alus 3HaHui. 3a1aun bubmuorexa [JOK
31 1 31 wenmensa
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHui. OCHOBHbBIC bubnuoreka [JOK
32 1 32 "Henens
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bub6 K
33 Hrtoropas koHTpoJIbHAs paboTa 1 33 Hemens uomorexa O
https://m.edsoo.ru/ec24dfc2
IToBTOpEHHE, 0000IIIEHNE U
34 p 1] 1 1 34 Henens bubnmuoreka [JOK
CHUCTEMaTHU3alus 3HaHUHU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsan JI.C., bytyzos B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

I'eometpus, 10-11 knaccwl/ Atanacsan JI.C., byryzos B.®., Kagomues C.b. u

npyrue, AkimonepHoe oduiectBo «M3marensctBo «lIpocBemnienue»

Kontponbsusie pabotsl YMK I'eometpus 10-11 knaccsl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://mschool.kubsu.ru/ - bubaroTeka 3eKTPOHHBIX YI€OHBIX TTOCOOUIA 11O

MAaTEMAaTUKEC






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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