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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanust mporpaMMbl 00€CIIEYMBAET OBJIAACHUE KITFOYCBBIMH KOMIICTCHITUSIMU,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX TUCHUIUIMH. Pa3BuTue y oOyuaromumxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTeMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MMOCTPOSHUHU LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIE pCIUICHUS TEOMETPUYECKUX 3ajJad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJIB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaIbHOTO OBITHS, (opMma
OTPaXCHHS OKPYXKAIOMIET0 MHpPA, YCIOBHUE YCHEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  JAeHCTBUTENBHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM H3 TNMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcsa  4epe3  oOecredeHHe  BO3MOXKHOCTM  NPUOOpETEeHHUs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTEIHUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha ©0a30BOM YPOBHE IpeAHAa3HAyYeHa ISt
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUM M HEOOXOJIMWMBbIE IS JKU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1eNu OCBOEHHUS MPOrpaMMbl  OOECIIeUMBACTCA PEIICHHEM
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 OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOTPAaHHUKAX M Tellax BpPAICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaIlCHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

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

e OBJAJICHWEC  QITOPUTMAMH  DEIICHHWs  OCHOBHBIX  THIIOB  3aj]1ad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEIUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEH
oOyyJaromuxcs, TMO3HABATEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, 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, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAn4IUTENTFHONM OCOOEGHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHHE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JesATeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX 00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIATHOCTh, a OIEepUpoBaHHEe oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPaHCTBEY. DOpMUPOBAHUE JTOTUYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, paclpeAeNEéHHbBIM 10 TojaM OO0y4YeHwus,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATUSMHU Y HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX TMPEJCTABICHUN OO0YyYaIOIMUXCS, PACIIUpss |
yriyosisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh NPSAMOM U IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIP, KyO, Mapauiesenumnea; NoCTPOCHUE CEUCHUN.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHNEHIUKYISAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YroJI MEXAY MPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  TpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYJSIPHOCTH  ABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsMas U HaKJIOHHAs NMPU3MbI;, OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajuieJienunes; U ero csorcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBas M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl Npu3Mbl M nupaMuibl. [IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIbHAS NMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
nojeKa’ip u ukocasip. CeueHust IpuU3Mbl U MUPAMHUIBI.

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 MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW MPHU3MBI,
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. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, O0Opa3yrolas W OCh; IUIOMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
TI0A b cephl.

N306paskeHne Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka nMIuHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MpSIMOYTOJILHOTO Tapajuienienunena W ciaeactBus u3 He€. OO0bEM HUIMHApPA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubsie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Cedennsi nwIMHApa (HapaJiieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieJbHOE OCHOBAHUIO U MPOXOSIIEe 4Yepe3 BEPIIHHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha 4yucio. Pa3noikeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTSAMH. KOOpanHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

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 TrpaxaaHCKoro ooOmiecTBa (BBIOOPBI, ONPOCHI W Mp.), YMEHUEM
B3aUMOJICICTBOBATh 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
JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HWHTEpecax 3J0pOBOro U 6€30macHoOro oopasza >KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3ruecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



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

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, TMOHHUMAHHEM BIIASHHSI
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’KaroIIeH cpeibl, IUTAHUPOBAHHS IIOCTYIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYCCKOM HAyKH KakK c(epbl YelIOBEUECKOW JEATeIbHOCTH, JTamoB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCILHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHLIMU Pe2YTIIMUBHBIMU OeUCEUMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKM MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIIECHWM MEXIy IOHATHUAMH; (DOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpPaBHEHHS, KPUTEPHUU
MPOBOAUMOIO aHAJIN3a;

e BOCIpPUHUMATH, (POpMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, ITaHHBIX, HAOJIOACHUSIX W YTBEPKICHHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

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

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUN (IIpsIMbIE U OT IPOTHUBHOI0), BHICTpaUBaTh apryMEHTALHUIO,
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
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UINI0, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTU4YeCKOro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIUPOBATH 0OOOIIEHUSI M BBIBOJBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBIIBJIATH JeQUUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IuYHbBIX BUAOB U (OPM IIPEACTABIICHNUS;

e CTPYKTypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEKHOCTh uH(popmanuu o CaMOCTOSTEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicméus, o0becneuusarom

cpopmMuposaHHocms CoOYyUAIbHBIX HABLIKOE 00YYAIOWUXCA.

Oo0wmenne:



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 3a1a4d, KOMMEHTHPOBATh MOJyYEHHBIN pE3yJIbTAaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe W CXOJICTBO IMO3UIIMIA; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
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 MHEHUS 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 KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pElIeHUs 3a]1aud, BRIOUPATh CIIOCO0 peleHUsI
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX 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 MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3anMHOE pacrojiokKeHUE MPSMBIX M IIJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKIIBIH
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPAaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJAOM  CJICJIOB,  BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYMH 10 00pa3iaM Wiu
ajqropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUU
CTaHJIAPTHBIX MaTEeMaTHUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOAbl TIPHU PEIICHUU
CTAaHJAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

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

[IpumensATh  OPOCTEWIIME MPOTPAMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

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

[IprMeHATh MOJIYyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATH PEATbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TIOHATHI U TE€OpeM, arrmapara aareOpsbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

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

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

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH 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 YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
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: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEACHUE, PpACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl MJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJarallinX HECKOIBKO IIar0oB PEUIEHUs, €CIU YCIO0BUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYHMH M0 00pa3liaM WM aJIrTOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUECKUX 3a]1a4.

[IpuMmeHaT, mpocTemMe NPOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIEI0BATh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIECHUEM T€OMETPUYECKUX BEJIMYMH.



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 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMast, MII0CKOCTh, MpOoCTpaHcTBo. [IpaBuia
bu6mmoreka [{OK
1 M300pakeHUs Ha PUCYHKaX: U300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapalIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
) [Tonatus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [IOK
rnepeceKarouecs npsmas U mIoCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, | bubnuoreka [IOK
nepeceKarouecs npsmas v mioCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PAHHUKAMHU,
4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubmmorexa [OK
P P https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTex)ax
HavanbeHble cBeieHus 0 Kyoe U mupamue,
R bu6mmoreka [JOK
5 uX pa3BEPTKU U Mozenu. CeueHus 1
https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbeHble cBeieHus o Kyoe U mupamue,
R bubmuorexka [JOK
6 uX pa3BEPTKU U Mozenu. CeueHus 1 0.5
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTHYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 1

CICACTBUA U3 HUX

https://m.edsoo.ru/OccS5céfe




[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubmuoreka [JOK

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U bubmmorexa [HOK
PEOMETPHI: PeOMETP https://m.eds00.ru/65¢6b106
CJIEJICTBHS U3 HUX
[TonsaTue 06 aKCHOMATUYECKOM TIOCTPOEHUH
bubmmoreka [{OK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
bu6moreka [IOK
11 NIPOCTPAHCTBE: MIEPECEKAIOIINECH,
https://m.edsoo.ru/1a2520f6
MapajuieTbHbIE U CKPEIIHBAIOIIAECS MPSMbIE
[TapannensHOCTh TPSAMBIX U TIIIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIJIEIbHbIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; MaPaUIENbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanneabHOCTHh NPSIMBIX U TIJIOCKOCTEN B
. bu6mmoreka [JOK
13 npoctpanctse: [lapaninensHOCTh NpIMON 1 0.5
https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
bu6mmoreka [JOK
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM
https://m.edsoo.ru/9f4071b9
bubmuorexka [JOK
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/fe733862
bubnuoreka [JOK
16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTh IIIOCKOCTEN: bubnuoreka [IOK
rapajuiebHbIe IIIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa napajijienbHbIX TNIOCKOCTEN bubnunoreka [JOK




https://m.edsoo.ru/e504d656

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA 0.5 bubmuorexa [IOK
IJIOCKOCTU: TETPaAdIp, KyO, Mapasiesenumnes https://m.edsoo.ru/4a28dc02
. bubnuorexa [JOK
20 Hocrpoerite cererit https://m.edsocl)_.[ru/ld434d0f
. bubnuorexa [JOK
21 Hoctpoetne ceuerit https://m.edsocl)_.lru/ec26fe5d
KonTponbras Ta 1o Teme "[Ipsmbie u
22 nﬁocfc?jm 2 Hiiizsz:TBZ. I?Iapal?'[ﬂeﬂ:HOCTb Bubnrotexa LIOK
o https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TIOCKOCTEH
3 [lepneHMKyYISIPHOCTD NMPSAMOM U IUIOCKOCTH: bubnuoreka [JOK
NEPIEHIUKYIIAPHBIE IPAMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
4 [IpsimMble mapaienbHbIe U 0.5 bubnuoreka [JOK
NEPIEHIUKYIAPHBIE K IIIIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
NEPIEHANKYIAPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U 0.5 bubnunoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o psIMOI TEPIIEHIUKYIIIPHON bubnunoreka [JOK
ILIOCKOCTHU https://m.eds00.ru/635¢c5087
29 Teopema o psIMOI TEPIIEHIUKYIIIPHON bubnunorexa [JOK
ILIOCKOCTHU https://m.edsoo.ru/bd3745{8
30 Teopema o npsAMON NepIEeHAUKYISIPHON bu6nuoreka [IOK
ILIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE bubnmnoreka [JOK

OT TOYKHU OO0 IUIOCKOCTH, PACCTOSIHUEC OT

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




HPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

bubmmorexa [{OK

32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
. https://m.edsoo.ru/66fefadd
MPAMOM A0 IIOCKOCTH
[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
P P P bubmmorexa [{OK
33 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
. https://m.edsoo.ru/aSb7b8e3
MPAMOM A0 IITOCKOCTH
[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
P yUp P bubmmoreka [IOK
34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru/dbee22bc
NPAMOM A0 IITOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOM bubmuorexa [JOK
U IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubnuoreka [JOK
JIBYTPAHHOTIO yriia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl bubnuoreka [IOK
JIBYTPAHHOTIO yriia https://m.edsoo.ru/c7c777ed
13 [TeprieHAMKYASIPHOCTD MIOCKOCTEN: MPU3HAK bubnuorexa [JOK
MEePIECHANKYIISIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYASAPHOCTD MIOCKOCTEN: MMPU3HAK bubnuorexa [JOK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK 0.5 bubnunorexa [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN ’ https://m.edsoo.ru/ba75dc57
N bubnuoreka [JOK
41 Teopema o TpEX nepHeHANKYIIpax
https://m.edsoo.ru/e4972cdc
42 TeopeMa o0 TpEX nepHeHAUKYISIpax bubmmorexa [TOK
p p p JHKYTAD https://m.edsoo.ru/52188a7d
. bubnuoreka [JOK
43 Teopema o Tp€x nepneHAUKyIApax

https://m.edsoo.ru/9246736




KonTtponsHast paboTa mo Temam
"[lepneHIMKYISIPHOCTD NPSMBIX U

bubmuoreka [JOK

44
miockocTel" u "YTIibl MEXIY IPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"
[TonsaTre MHOTOrpaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBITYKJIbIE U bubnuorexa [JOK
HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: n-yrosbHas npu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; IPsIMasi 1 HAKJIOHHAS bubmuotexa [JOK
MIPU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTH https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, mpsMOyroJbHbII bubmuorexa [JOK
MapajieenuIea U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Inpamuia: n-yrosibHasi nMpaMuia, TpaHu u
43 OCHOBaHHUE MTUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuoreka [IOK
MOBEPXHOCTh MUPAMUJIBI; IPABUIIBLHASA U https://m.edsoo.ru/fblcd0a5
yCeu€HHasi NupamMuaa
[IpaBusIbHBIE MHOTOT'PAHHHUKU: TOHATHE
MIPAaBUIILHOTO MHOTOI'PAHHUKA; ITPaBUJIbHAS
bu6mmoreka [JOK
49 NIpU3Ma U NPABUIIbHAS TUPAMUA;
https://m.edso00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS IUPaMUAA U
MIpaBUWJIbHBIN TETpadIp; KyO
[IpencraBnenue o npaBUIbHBIX
bubmuoreka [JOK
50 MHOTOTPaHHUKAX: OKTa3p, JOJIECKAIP U
https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CummeTpus B IPOCTPAHCTBE: CUMMETPUS
. bubmuoreka [JOK
51 OTHOCHUTENIBHO TOYKH, TPSIMOM, TVIOCKOCTH.

ONEMEHTHI CUMMCTpPUU B IUpaMHUIax,

https://m.edsoo.ru/b9e777d9




mapajiiejicnmIieaax, nmpaBUjIbHbIX
MHOT'OrpaHHUKax

Brrunciaenue 31eMeHTOB MHOI'OI'paHHUKOB!

bubmmoreka [{OK

52
pEOpa, TMaroHaH, yriibl https://m.edsoo.ru/6¢cdbecef
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 ITOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/1b bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSIMOM TTPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 ITOBEPXHOCTH MTPABUIIbHON MUPAMU/IBI, bubnuoreka [JOK
TeopeMa O IJIoU[aau OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEYEHHOM MUPaMHUJIbI
55 KounTponbHas pabota o teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bub OK
56 [Tonsitre 06 06BEME nomoreka I
https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMu bl bubmorexa LOK
https://m.edsoo.ru/235171b3
58 O06BEM TUpaMuUIbI bubmorera [JOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMuUIBI Eubmorexa HOK
https://m.edsoo.ru/79¢10312
60 O0BEM TUpaMuUIBI 0.5 Bubmiorexa OK
https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI bubmorera [JOK
https://m.edsoo.ru/79853608
b K
62 O0BEM npu3MBbI nomorexa LO

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




63 OO0BEM TPU3MBI 1 bubmorexa LHOK
https://m.edsoo.ru/482d3f51
64 KonTtposneHast padota o Teme "OO0bEMBI | bubnuorexa [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHUe, 0600IICHNE CUCTEMATH3AIIHS
65 3Hanui. [locTpoenue ceueHuii B 1 bubmorexa [TOK
' P https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpenue, 06o0IIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeIYKCIIeHHE PACCTOSHUMN: MEXIY
. bubnuorexa [JOK
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 1
https://m.edsoo.ru/f7792ba9
TOYKH JIO TIJIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMA
bu6moreka [IOK
67 14 o 1
TOTOBad KOHIpoI-HAZ pabota https://m.eds00.ru/b9146bc0
[ToBTOpEeHUE, 0600IIIEHNE CCTEeMaTH3aITUS
3HaHUU. BeraucieHue yrios: Mex
68 CKpEIMBAIOIUMHUCS HYI;IMBIMI/I Mf}l}: 1 bubmorexa OK
PEIEAToM P > MEAALY https://m.edsoo.ru/56765¢8b
MPSIMOM M TJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B M@Ky TIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3.5




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
undposbie
Ne i/ Tema ypoka Konrpoabublie | IIpakTHyeckue op
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

| Cdepa u map: neHTp, paanyc, JMameTp; | bubnuoreka [JOK
IJIOLIAa/1b TIOBEPXHOCTHU chepbl https://m.edsoo.ru/0341bc2b
B3aumHoe pacnonoxenue chepsl u

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

3 N3o00paxkenue cdepsl, 1mapa Ha MIOCKOCTH. 1 bubnuoreka [IOK
Cedenus mapa https://m.edsoo.ru/bc 1572
[unuHapudeckas TOBEPXHOCTb,

4 00pa3yromue MHIHHIPUIECKOM | bubnuoreka [IOK
MOBEPXHOCTH, OCh IIMJIMHIAPUIECKON https://m.edsoo.ru/6054b8cl
ITOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

bu6mmoreka [JOK
5 MIOBEPXHOCTh, 00pa3ymolas u 0Ch; IJIOMAAb 1
. . https://m.edsoo.ru/188f6216
OOKOBOH U MOJIHON MOBEPXHOCTHU
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.

6 PazBéprka unnunapa. CeueHuss HUIMHAPA 1 0.5 bubnnoreka [JOK
(TI0CKOCTHIO, TApAILICIBHON UITH ’ https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHON OCH IIINHAPA)

KoHnnueckas moBepxHocTh, 00pa3yromue
N P Py bubmuoreka [JOK
7 KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHMYECKOM MOBEPXHOCTH
8 Konyc: ocHoBaHue u BepIMHa, 1 bubnuoreka [JOK




oOpa3yrolias U 0Cb; IUIONab OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

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

VYceu€HHbIi KOHYC: 00pa3yroIIfe U BhICOTA;

bubmmoreka [{OK

9
OCHOBaHHA U OOKOBast MOBEPXHOCTH https://m.edsoo.ru/1468bab3
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3Béprka konyca. CeueHus: KoHyca bubnnorexa [JOK
(TJI0CKOCTHI0, MapalIeNIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

1 Kombunarus Ten BpameHus u bubnuorexa [JOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHororpaHHHK, ONMCaHHBIA OKOJIO cepsl;

12 cdepa, BUcaHHAasi B MHOTOTPaHHUK WJTU B bubamorera LOK

pa, P https://m.edsoo.ru/0b136158
TEJIO BPAIICHUS
13 [TorsTue 06 00béMe. OCHOBHBIC CBOMCTBA bubmuorexa [JOK
00BEMOB TeEI https://m.edsoo.ru/26a03fb7
N bub OK
14 O06bEM IUIMHAPA, KOHYCa nommorexa L
https://m.edsoo.ru/5513d87b
N bub OK
15 O06bEM 11apa u wiomaas chepsl nommoreka L
https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
bu6mmoreka [JOK
16 CoOOTHOILIEHUS MEXK]Ty TTOIIAASIMHU
. . https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMU TI0TI0OHBIX TEIT

7 KontponpHas padota o temam "Tema bubnunorexa [JOK
BpamieHus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmoreka [JOK

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
bu6mmoreka [JOK

19 CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB

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




bubmuoreka [JOK

20 YMHOKEHUE BEKTOPA HA YUCIIO
P https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILUTAHAPHBIM II:GKTO EM [IpaBuno bubmorexa HOK
P paM. =p https://m.edsoo.ru/a28fd74e
napajuiesienumea
Pemenne 3amad, CBI3aHHBIX C
22 | I/IMCHCHI/I;IM MIpaBUJI ICUCTBUH C 0.5 bbmmorexa [TOK
P pasiIA ' https://m.edsoo.ru/5a827900
BEKTOPaMH
oy KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexa [JOK
pELIEHNH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronpHas cucTeMa KOOpIWHAT B
24 I pOCT ZI;{CTBe Koopaunatet 13:1[@0 a bubmorexa OK
POCTpAHCTEE. ROOPA pa. https:/m.edsoo.ru/48db7058
[IpocTeitmme 3a7aun B KOOpAMHATAX
)5 Yron mexay Bekropamu. CKasipHOE bubnuoreka [IOK
MIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brranciienue yrioB Mexay nNpsMbIMU U bubnuoreka [JOK
26
IUTIOCKOCTAMU https://m.edsoo.ru/8efbe78e
7 KonTtponbHas padoTa o Teme "BekTopsl u bubnuoreka [JOK
KOOpJIMHATHI B MPOCTPaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHME, 0600IIEHNE U
)3 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPU U
[ToBTOpEeHUE, 0000IICHNE 1
29 cucreMarusanus 3HaHuil. OCHOBHbIE bubnunoreka [JOK
¢urypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPU U
30 [ToBTOpEHue, 06001mEeHne U bubnuoreka [JOK




cHUCTEMAaTH3allMs 3HAHUIH. 3agaun
MJITAHUMETPUU U METOJIbI UX PEIICHUS

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

[ToBTOpEHUe, 0600MICHNE U

. bubnuorexa [JOK
31 cucTeMaTu3alus 3HaHu|. 3aaaun 1
https://m.edsoo.ru/4dffda97
IJITAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpEHUe, 0600MICHNE U
1 cucreMaruzanus 3HaHui. OCHOBHbBIE | bubnuoreka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
33 Wrorosas koHTposbHas paboTa 1 Bubnmorexa [IOK
https://m.edsoo.ru/ec24dfc?2
34 [ToBTOpEeHuUe, 0600IIeHNE 1 1 bu6moreka [IOK
CHUCTeMaTH3allus 3HAHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34




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

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u np.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
I'eometpus. 11 kinacc. CamocrositenbHbie paboThl. ba3oBsiil ypoBenb. DI'OC
I'eometpus. 10-11 knaccel. [Toypounsie pazpaboTku K yueOHUKY ATaHacsiHa -

Caaksn C.M., byry3oB B.®., 2017, 232 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/.
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