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MNOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yueOHoro kypca «l'eomerpus» 06a30BOro ypoBHS JJs
obyuarommxcss 10 —11 KimaccoB paspaboTaHa Ha ocHOBe DeaepalbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEIHEro OOIIero oopa3oBaHusl,
C yu€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUI, MPEIBABISAEMBIX K
MaTeMaTHYeCKOMYy O00pa3oBaHMIO, M TpaJuLMP POCCHICKOro 0Opa3oBaHUs.
Peanuzauus nporpamMmbl 00ecrieurBaeT OBJJ€HUE KIIFOUEBBIMU KOMIIETEHIUSIMH,
COCTABJISIIOIIMMHM OCHOBY JJISI CaMOpPa3BUTHUS U HENPEPHIBHOTO 0O0pa3oBaHMs,
LEJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABaTENbHOTO PpPa3BUTHS
JUYHOCTH 00YYaIOUTUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEOMETpUM Ha YyPOBHE CpPEIHEro OO0IIero
oOpa3zoBaHusi OOYCJIOBJIEHa NPAKTUYECKON 3HAYMMOCTHIO METAalpeJAMETHhIX U
IMPEAMETHBIX PE3yJbTaTOB OOYYCHHS TEOMETPUH B HAIPABICHUH JWYHOCTHOTO
pa3BuTus oOydyaromuxcsi, QGopmupoBaHusi (YHKIIMOHATLHOW MaTeMaTHU4ecKoi
rPaMOTHOCTH, U3YUCHHS IPYTUX y4EOHBIX NUCHUIUIMH. PasBuTue y oOydaronuxcs
MPaBUWIBHBIX MPEICTABICHUN O CYIIHOCTA M MPOUCXOXKICHUH T€OMETPHUYECKHUX
aOCTpaKIMii, COOTHOIICHUH PEATbHOTO W HICATBHOTO, XapakTepe OTPaKCHUS
MAaTeMaTUYECKOW HAyKOW SIBJICHUH U IPOLECCOB PEaJIbHOIO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK M POJIM MAaTEMaTUYE€CKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUH U
B MMPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUalTUXCs, a
TaKK€ KayeCTB MBIIUICHUS, HEOOXOIWMBIX JIs ajanTalldd B COBPEMEHHOM
oO1ecTBe.

['eomeTpust sBISETCS OJHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak oOO0EClEeYMBAaET BO3MOXKHOCTb HU3YYEHUS Kak
JVCUUIIIAH €CTECTBEHHO-HAYyYHOW HANpaBJICHHOCTH, TaK U T'yMaHUTAPHOM.

Jlormaeckoe MplieHne, (QOpMUpPyeMOe MPH HU3YUYCHHH OO0YyYarOoIIMMUCS
MOHSATUMHBIX OCHOB FT€OMETPUU U MOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKACHUN
B XOJI€ pEIIEHUSI TEOMETPUYECKUX 3aJady, YMEHHE BBIJBUTaTb M ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIHOJB3YIOTCA MPHU PEIICHUM 3a71a4 €CTECTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpHUEHTHUPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00JIaCTSIX NEITENBLHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMalbHOro ObiTusA, GdopMma
OTPaXEHUSI OKPY’KAIOMIEr0 MHUpPA, YCIOBUE YCIEHUIHOTO TMO3HAHHUA M aKTUBHOTO
npeoOpazoBaHusi  JEUCTBUTENbHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
o0pazamMu 00BbEIMHSIET pa3HbIe BUABI YUECOHOM U TPYAOBOM ACATEIbHOCTH, SIBIISIETCS



OMHUM U3 TPO(PECCHOHATBHO BAXKHBIX KAauyeCTB, IOATOMY akKTyalbHa 3ajada
dbopmMupoBaHus y OOydYaroOmMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  KakK
Pa3HOBUJIHOCTA OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JESTEIbHOCTU 10 MHOTHM HampaBJICHUSIM.

[lenbs ocBoeHust mporpammbl ydyeOHOro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 0OyueHuss — o00Imeo0pa3oBareIbHOE U OOIIEKYJIbTYpHOE pa3BUTHE
0o0yyJaromuxcs yepe3 00ecrneuyeHne BO3MOKHOCTH MPUOOPETEHUSI M UCTI0JIb30BAHUS
CUCTEeMAaTHUYECKUX TEOMETPUYECKMX 3HAaHUM W JeUCTBUM, crnenuduuHbIX
T€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  TPOJOJKEHUs  00pa3oBaHUs IO
CHEIHNANbHOCTSM, HE CBS3aHHBIM C MPUKIAAHBIM UCIOIB30BAHUEM T€OMETPUH.

[Iporpamma mo reoMerpur Ha 0a30BOM YpOBHE INpeAHA3HAUYECHA IS
00y4arIMXCs CPEeIHEH IITKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHHI
Ha YpOBHE OCHOBHOTO 00mIero oOpa3zoBanus. Takum o0pa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JIOJI>KHBI OCBOUTH O0II[ME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
crenupuKod reoMeTpurd U HeOOXOJHMMbIC NI )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, OHM HIMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO 0oJiee TI1yO0Ko, eciu
B JalbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPUYECKHMX 3HAHHUSIX B
npodeccuoHanbHON AESITENbHOCTH.

JlocTwkeHHe 1eTM  OCBOCHUS TIPOTpaMMbl OO0ECIEUYMBACTCS  pelIeHUEM
COOTBETCTBYIOIIMX  3afad. [IpuopuUTeTHBRIMM 3aJadyaMH  OCBOCHHSA  Kypca
«I"'eometpumn» Ha 6a30BOoM ypoBHe B 10—11 kaccax sBISIIOTCS:

e (¢opmupoBaHHE TMPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYypPBl M OCO3HAHHE €€ B3aUMOCBS3U C OKPYIKAIOIIUM MHUPOM;

e (opmMuUpOBaHUE NPEICTABICHUS O MHOTOTPAaHHUKAX M TellaX BpaIleHUs Kak
O BROKHEUIIUX MaTEMaTUYECKUX MOJEISIX, MO3BOJSIONINX OINUCHIBAaTh U
M3y4aTh pa3HbIe SBICHUSA OKPYKAIOIIETO MUPA;

e (QopMupoBaHMe yMEHHS paclO3HaBaThb Ha YepTEk,ax, MOJECISIX U B
peaTbHOM MHUpPE MHOTOTPAHHUKU U TeJia BPAICHUS;

e OBJIQJICHHE METOJAMH PEIICHUs 33aJa4 Ha MOCTPOCHHUS Ha M300paKeHUsX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opmMupOBaHHE YMEHHS OMNEPUPOBATH OCHOBHBIMU TOHSITHUSIMHU O
MHOTOTpaHHHUKAaX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBNAJICHWE  AITOPUTMAMH  pEIICHHS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE YMEHHS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelbHbIE
paccyKIeHHs B XOJIe€ PEUICHHS CTEpEeOMETPHYECKUX 3aJady M 3a1ay C
MPAKTHYECKAM COJICpPIKAHUEM;

e Pa3BUTHE WHTEIUIEKTyIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00yUaromumxcs,
MO3HABATEIbHOW aKTMBHOCTH, WCCIIEAOBATEILCKUX YMEHHUM, KPUTUUHOCTHU
MBIILJICHNUS,



e (¢opmupoBanue GyHKIIMOHATLHON TPaMOTHOCTH, PEJICBAHTHONW T€OMETPHUH:
YMEHHE PACIIO3HABATH MPOSBICHHSI TEOMETPUIECKUX TOHITUH, 0OHEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX >KU3HCHHBIX CHUTYaIlUSX W NPHU H3YyUYCHUU
ApYyTUX  y4eOHBIX  MPEAMETOB,  MPOSBICHHUS  3aBUCUMOCTEM U
3aKOHOMEpPHOCTEH, (HOPMYIHPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKHE MOJIEIM, NPUMEHITh OCBOEHHBI TIe€OMETpUYECKUI
anmnapar IUIsL  pelieHust NPaKTUKO-OPUEHTUPOBAHHBIX 3azay,
MHTEPTIPETUPOBATh U OLIEHUBATH MOJIYUCHHBIE PE3YJIbTaThI.

OTAUYUTENbHOM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHE B KypC
CTEpPEOMETPHUU B HAUaJle €r0 U3yUEeHHsI 3a/1a4, PEIIaeMbIX Ha YPOBHE UHTYUTUBHOTO
MO3HAHUS, U ONpeNeNEHHBIM 00pa3oM OpraHU3oBaHHAash paboTa HAJl HUMHU, UTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U TIPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKAHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBHPYET K JAJIbHEHIIIEMY
W3YUYCHHIO TIPEAMETA.

[Ipennourenue oTnaércs HarNISIAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHusi, TO
€CTb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IMPEIMETHO-
MPAKTUYECKON JEATEIILHOCTH. Pa3BuTME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYaluxcs B Kypce CTepeOMETPUN MPOBOJUTCS 32 CUET PEIICHUS 3a7a4 Ha CO3/IaHUE
NPOCTPAHCTBEHHBIX O00pa3oB M 3a7a4 HAa ONEPUPOBAHME TMPOCTPAHCTBEHHBIMU
o6pazamu. Coszmanne oOpa3a TMPOBOAUTCA C OMNOPOM HA HANISIHOCTH, a
onepupoBaHre 00pa3oM — B YCIOBUAX OTBICUEHHS OT HATJISAHOCTU, MBICIICHHOTO
WU3MEHEHUSI €T0 UCXOJIHOTO COACPHKAHUS.

OcHoBHBIE cojepkaTenbHble TUHUM Kypca «['eomerpum» B 10—11 kmaccax:
«MHuororpanHukny, «IIpsiMble U TIIIOCKOCTU B MPOCTPAHCTBEY», «Tena BpamieHus»,
«BekTophl U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacrpeensieTcsi He TOJIbKO MO COepKaTeNbHbIM JIMHHUSIM, HO U 10 ToJaM 00yueHus
Ha YPOBHE CpeaHero o01iero oopazoBaHusl.

Conepkanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTam
OCBOEHHUs paboueil TmporpaMMbl, pacupeneia€éHHbIM 10 ToJaM OO0ydYeHHs,
CTPYKTYpUpPOBaHO TakuM 00pa3oM, 4YTOOBl OBJAJEHHUE TIECOMETPUUECKUMU
MOHATUSIMU U HaBBIKAMH OCYUIECTBISIIOCH MOCIEAOBATEIBHO U MOCTYNATENbHO, C
COOJIFOZICHUEM TIPHHIIUAIIA MMPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIIUCH B
OOIIYI0 CHUCTEMY TE€OMETPUYECKUX MPEACTaBICHUN OOyYaroluxcs, pacliupss U
yray0sist €€, 00pasyst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuyenne reomerpum otBoaMTCS 2 yaca B Heaento B 10 kimacce u 1 yac B
Henento B 11 kinacce, Bcero 3a iBa roga o0ydenus - 102 yueOHbIX daca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpssMbIe U VIOCKOCTH B IMPOCTPAaHCTBE

OCHOBHbIE  TIOHATHA  CcTepeoMeTpud. Touka, TpsAmas, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCMOMaTUYECKOM MOCTPOCHHU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajuleJIbHbIE W CKpeluuBaromuecs npsamble. [lapamienbsHOCTs NOpsMBIX U
IUDIOCKOCTE B IPOCTPAHCTBE: MApajjIeIbHBIE MPSAMBIE B  IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX NPSAMBIX; MAPAIIEIBHOCTh NPSMOW M TUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YIoJd MEXAY MPSIMbIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IJIOCKOCTEN: NTapaJUIEIbHbIE INIOCKOCTH; CBOWCTBA NapajljIesIbHbIX
wiockocTei. [Ipocreliue npocTpaHCTBEHHBIE (UTYPHI HAa TIOCKOCTH: TETPasdp,
KyO, napajuiesenunes; NoCTpOeHUE CeUEHHI.

[lepnieHIMKYISPHOCTD NMPSIMOU U INIOCKOCTH: MEPIECHANUKYJISIPHBIE MPSAMBIE B
IIPOCTPAHCTBE, TMpPsSMbIC MapaJICIbHbIE W MNEPIEHAUKYISAPHBIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISPHOCTH NPSAMOW M IUIOCKOCTH, TEOpEMa O NPSAMOU
NEPIICHAUKYJISIPHOW TUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YIOJ MEXIY HPSIMOU U
IUDIOCKOCTBIO;  JIBYIPAHHBIM  yIOJI, JIMHEWHBIA yroJ JABYTPAHHOIO  yIJia.
[IeprieHauKyIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 710 IMJIOCKOCTH, MPOEKIMs PUTyphl HAa IITOCKOCTh. [lepreHaAnKy IspHOCTD
IJIOCKOCTEW: MPU3HAK MEPHEHAUKYJISPHOCTH ABYX IUIOCKOCTEW. Teopema o TpEx
MIEPIICHIUKYJISIPaX.

MHoOrorpaHHMKH

[IoHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [lpusma: N-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI, TMpsiMas W HAaKJIOHHAs TPU3MBI; OOKOBasl U
MTOJTHAS MMOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienuies U ero cpoucrsa. [lupamupa: N-yronpHas nuapamuia, I'paHd M
OCHOBaHHME MUPaMHUJIbl; OOKOBAsl U MOJIHASL IOBEPXHOCTh MUPAMUIbI, IPaBUIIbHAS U
yCceu€HHas nupamMuia. OJIEMEHThl Hpu3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPAHHHMKU: TOHATUE NPABUIBHOTO MHOTOIpDaHHMKA; IIPAaBWIbHAs IIPU3Ma U
IpaBWbHAsA IMpPAMUIa; NpPaBWIbHAs TPEYrojbHas NUpPaMHUAa W TPABUIbHBIN
terpadap; KyO. IlpencraBieHne o TpaBWIBHBIX MHOTOTPAHHUKAX: OKTad/Ip,
noaeka’ap v ukocasap. CeueHns NpU3Mbl U MAPAMUJIBL

CuMmmerpus B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH. DJIEMEHThl CHMMETPHUU B TUPaAMUJIaxX, MapajlieNenuIe1ax, MpaBuiIbHbIX
MHOTOTPaHHHKAX.



Boeruucrnienne 51€MEHTOB MHOTOTPAHHUKOB: péEOpa, AMAroHaau, YTIJbL
[Tnomans OOKOBOW MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSMOW TPHU3MBI,
IUIOIIA/Ib OCHOBAHUH, TeopemMa 0 00KOBOM MOBEPXHOCTH NPAMO ipu3Mbl. [lnomiaanp
OOKOBOUM TOBEPXHOCTH W TIOBEPXHOCTH TMPaBWIBHOW MHpPaMHIBI, TEOpeMa o
Iomnaau yceu€éHHon nupamubl. [lorstue 06 00péMe. O0BEM MUpaMUIbI, IPU3MBI.

[TonoOubie Tena B mnpocTtpaHcTBe. COOTHOLICHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOJOOHBIX TET.

11 KJIACC

Tena BpameHus

[unueapuyeckas IIOBEPXHOCTb, oOpasytouiue HWIMHIPUYECKO U
MOBEPXHOCTH, OCh UWIMHAPUYECKOW TMOBEpXHOCTH. I[lwIwHIp: OCHOBaHUA U
OoKOBasi TOBEPXHOCTb, OOpa3ymwImas W OCbh, IUIOMAAh OOKOBOW W TIOJIHOM
MOBEPXHOCTH.

Konnyeckass moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON MmoBepxHOCTH. KOHycC: oCHOBaHMe M BepllnHA, 00pa3yrolast
¥ OCh; TUIOIA/Ib O0KOBOH U TIOJIHOM MOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3yrolue
U BBICOTA; OCHOBAHUSI M OOKOBAsi IOBEPXHOCT.

Cdepa u map: HeHTp, paauyc, AUameTp; IUIOMAIAb MMOBEPXHOCTH C(epHI.
Bzaumnuoe pacnonoxenue chepbl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
wiomanab cepol.

N3o0paxkenue Ten BpalieHusl Ha TNIOCKOCTH. Pa3BEpTka mUIMHApPA U KOHYcCA.

KoMOwuHanuu Ten BpamieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
ok0J10 cdepsl; chepa, BUCaHHAsE B MHOTOTPAHHUK, WIIM TEJIO BPAIllCHUS.

[Tonsitue 00 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 06 00bEME
OpsIMOYTOJIHOTO Tapajjienenunena u cieactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. OOBEM 11apa U oAb CPephl.

[Tono6uble Tema B mnpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMu TIOTIOOHBIX TEJ.

Ceuenust unuHApa (MapaaielbHO U NEPIEHIUKYISIPHO OCH), CEUCHUS KOHYyCa
(mapanienbHOe OCHOBAHUIO U MPOXO/IAIIEE Yepe3 BEPIINHY ), CEUCHUS 11apa.

BekTopbl M1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha m1ockocTd U B npocTpaHcTBe. Cl0KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHEe BeKTOpa Ha 4ucio. Pa3noxkeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemienue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUUM € Bekropamu. [IpsmoyronpHas cucrema
koopauHat B mpocTpanctBe. Koopnunatel Bektopa. [Ipocreiimue 3agaum B
KOOpJIMHATAaX. YTOJN MeXJy Bekropamu. CKansgpHOE NPOU3BEIACHUE BEKTOPOB.



Brraucnenue YITIOB MCXKAY HNPAMBIMU U THNIOCKOCTAMMU. KOOpI[HHaTHO-BCKTOpHBIﬁ
MCTOA IIPpU PCUHICHUU TCOMCTPUICCKHUX 3ajla4.



INVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl Yy4eOHOTO MpeaMera
«Maremarnkay XapakTepHU3yOTCs:

I'paxknanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMKU 00YyUaIOIIETrocs] KaKk aKTUBHOTO
U OTBETCTBEHHOTO  4YJ€Ha POCCHMCKOTO  OOINEecTBa, MpEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (YHKUIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHUM,
Opolenyp TpaxIaHCKoro ooOmiectBa (BBIOOPBL, OMNPOCHI W Mp.), YMEHUEM
B3aUMOJICMCTBOBATh C COLMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIMSIMU 1 Ha3HAYCHHUEM.

IIaTproTHYecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHHUS K
IIPOLIOMY M HACTOSIIEMY POCCUMCKOW MAaT€MaTUKH, LICHHOCTHBIM OTHOILIEHHUEM K
JTOCTH>KEHUSAM POCCUUCKUX MATEMaTHKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO JTHX JOCTIDKEHUN B APYTUMX HayKaxX, TEXHOJOTHIX, cdepax

SKOHOMMUKH.
JJyX0BHO-HPAaBCTBEHHOI'0 BOCIIUTAHUA:
OCO3HAaHUEM IYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoza;

c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBENICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIHLHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OYAYILETO.

JcTeTn4ecKoe BOCIHUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHpPY, BKIIOUYAs ICTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PEILICHUH, pacCy>KI€HUIN; BOCOIPUUMYHUBOCTH IO
K MaTeMaTUYeCKUM acleKTaM pa3jIWYHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIMTAHHE:

cOPMHUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAHWUS B
UHTEepecax 370pOBOTO U 0€30MacHOT0 00pas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0OPOBBIO (310pOBOE MUTaHHE, COAJTaHCUPOBAHHBIA PEXKHUM 3aHATHNA U
OT/bIXa, peryJisipHas (U3n4eckasi akTUBHOCTD); (PU3MUECKOTO COBEPILIEHCTBOBAHUS,
IPH 3aHATUSAX CHOPTUBHO-030POBUTENBHOM 1€ATENBHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nuuHbIM  cpepam  Npo(ecCHOHAIBHON  NIEATENIbHOCTH,  CBSI3aHHBIM €
MaTeMaTUKOM M €€ NPUIOXKEHUSIMH, YMEHHEM COBEpIlIaTh OCO3HAHHBIA BBIOOD
Oynymieid npodeccur W Ppeaqnu30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHUYeCKOMYy O0Opa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
y‘{aCTI/II-O B peH_IeHI/II/I HpaKTI/I‘IeCKI/IX 3aa4 MaTeMaTHqCCKOﬁ HaHpaBJIeHHOCTI/I.

IKoJ0rnYecKoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO JKOJOTUYECKOW KyJIbTYphbl, TMOHUMAHUEM BJIUSHUS
COITMATbHO-2KOHOMHMYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOJTHON M COLMATbHOMU
Cpenpl, OCO3HaHHWEM TJO0AJTBLHOTO XapakKTepa DJKOJOTHYECKUX  MPOOJIeM;
OpHWCHTAllMEeH Ha MPUMEHEHHUE MAaTeMAaTHYeCKWX 3HAHWW IS PEIICHUs 3ajad B
00J1acT OKpYKarolel Cpeibl, IITaHUPOBAHUS TIOCTYIIKOB M OI[EHKH UX BO3MOKHBIX
MIOCJICJICTBHUM JIJIs1 OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAayKu ©  OOIIECTBEHHOW  MPaKTUKH, [MOHUMaHUEM
MaTeMaTU4ecKOd HayKH Kak cdepbl 4YeI0BEUECKOW NeATeIbHOCTH, JTamoB ef
pa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTHA LMBWIM3ALMK; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYEeCKOW KyJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYIO M HCCIEI0BATEIBCKYIO JIEITCIBHOCTD
WHIVBUAYAJIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIbTATDHI

MeramnpenMeTHbIe Pe3yJIbTaThl OCBOSHHS MPOTpaMMbl y4eOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusamMu, YHUBEPCANbHbIMU Pe2yIaMUBHbIMU OellCMBUIMUL.

1)  Vuusepcarvuvie  noznasamenvuvle  Oeticmsus, — obOecnevusaom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpyJjcaoweeo  Mupd;,  NpUMeHeHue  JI02UYEeCKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomamso ¢ uHgopmayuei).

ba3oBblie jornueckue aeicTBUA:

e BBIBIATHh U XapaKTEPU30BaTh CYIICCTBCHHbIC MPU3HAKA MaTEMaTHYCCKHX
00BEKTOB, TOHATHI, OTHOIICHHHA MEXKIY TMOHATUAMU; (OPMYIUPOBATH
OTIpEJICIICHNsI ~ TOHATHH, yCTAaHABIWBATh  CYIIECTBEHHBIH  TPH3HAK
KJIacCU(UKAIIMK, OCHOBAHHUS MJisi OOOOIIEHMS W CPaBHEHMS, KPUTEPUU
MPOBOJIUMOTO aHAIIH3A,

e BOCHPUHMMATH, (OPMYJIHPOBATH W  NPeoOpPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIWHUYHBIC, YacTHBIC M OOIIWeE;
YCIIOBHBIE;

e BBIIBIATh  MaTEeMATHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (hakTax, JaHHBIX, HAOJIOJCHUSAX W YTBEPXKICHUAX
npeJiaraTh KpUTEPHH JIJIs BBIABJICHUS] 3aKOHOMEPHOCTEH 1 IPOTHUBOPEUHIA;



e JI€NIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCHYKTHUBHBIX H
VHIAYKTUBHBIX YMO3AaKIIOUYEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e TPOBOJIUTH CaMOCTOSITETLHO JTI0Ka3aTeNIbCTBA MaTeMaTHYeCKUX
YTBEPKIEHUI (MpsSMble U OT MPOTUBHOIO), BHICTPAWBATh apryMEHTAIUIO,
MPUBOJAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHocoO pelieHuss y4dyeOHOW 3amadu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBIOMpaATh HambOOJIee MOAXOIAIUNA C YUETOM
CaMOCTOSITETLHO BBIICTICHHBIX KPUTEPUEB).

Bba3oBble nccienoBaTe/bCKue 1eiicTBUA:

e HCIMOJb30BaTh BOMPOCHI KaK HCCIEAOBATENILCKUA MHCTPYMEHT IO3HAHUS;
dbopmMyIHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpPEUHE, NpoOIemMy,
yCTaHaBJIWBaTh  MCKOMOE U  JaHHOe, (OpMHUPOBaThH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHHE;

e TMPOBOJIUTH CaMOCTOSITETLHO CIUTAaHUPOBAHHBIM HKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4ecKOro
00beKTa, SIBJIEHUS, TMPOLECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00bEeKTaMU, SIBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENIFHO (OPMYITUPOBATH 0OOOIICHNUS W BBIBOJIBI TI0 pe3yJibTaTam
MPOBEAEHHOTO HaOJIOACHHSI, HCCIEIOBAaHUs, OLIEHUBATh JI0CTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BHIBOJOB M 000O0IICHHMIA,

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAaKKE BBIIBUTATH
MPEANOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora c nungopmanmeii:

e BBIABJIATH JeUIUTH UHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETA HA
BOIIPOC U JJIsI pEIIeHUs 3a7a4H;

e BbpIOMpaTh  HMHQOpPMAIMIO W3  HCTOYHUKOB  Pa3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MPEICTABICHUS;

e CTPYKTYpHUPOBATh MHPOPMAIMIO, NMPEIACTABIATh €€ B pa3IMYHbIX (opMax,
WLTIOCTPUPOBATh rpaduuecky;

e OIICHUBATH HaAEKHOCTh uHpOpMaIUu 1o CaMOCTOSITETLHO
chOpPMYyIUPOBAHHBIM KPUTEPHSIM.

2) VYuueepcanouvie KoMMyHuUKamuenwvle  Oelicmeus, — 0becnedusarom

chopmuposanHocmsb COYUANbHBIX HABLIKOG 00YUAIOUUXCSL.

OO0mmenue:

e BOCHPHUHHUMATHb U (POPMYJIMPOBATH CY¥KJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU
U 1EJISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOACHEHHUS IO XOJY PELICHUS
3aJa41, KOMMEHTUPOBATh MOJYYECHHBIA PE3yJIbTAaT;

B X0J1€ 00CY’KJIeHUs 3a/1aBaTh BOTPOCHI 10 CYIIECTBY 00CYX/1aeMOM TEMBbI,
npoOJieMbl, pelaeMoi 3a7a4u, BHICKA3bIBATh UJICH, HAIICJICHHBIE Ha MOUCK
pELIEHUsI; COIIOCTABIATH CBOM CYXKIEHUSA C CYXACHUAMU JPYTUX
YYaCTHUKOB JUanora, oOHapy>XMBaTh pa3IMuM€ U CXOJCTBO MO3UIMIL; B
KOpPPEKTHOU (popme (GOpMyITUPOBATH PA3HOTIACHS, CBOU BO3PAKEHNUS;
MPENCTABIATh  PE3ydabTaTbl  PELICHUS 3a/1a4H, JKCIIEPUMEHTA,
UCCIIeIOBaHMsI, IPOEKTA; CAMOCTOSITEILHO BEIOUPATh PopMaT BBICTYILICHUS
C YU4€TOM 3a/1a4 MPE3eHTALUN U 0COOEHHOCTEN aydUTOPUH.

CoTpyaHn4yecrBo:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON 1 HHIUBHUYaTbHO U
paboThl TPU pEIICHUU YYEOHBIX 3a/Jay; NPUHUMATH IIeJIb COBMECTHOMU
NeSTeIbHOCTH, IUIAHUPOBATh  OpPraHM3allMi0  COBMECTHOM  paloThl,
pacnpenensTh BUABL paboOT, JOroBapuBaThcs, OOCYXKJIaTh MPOLECC U
pe3yJsibTar paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBAaTh B IpyNMoBbIX (popmax paboTsl (00CykIeHMS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HHBIC); BBIIOJHITH CBOIO YacTb pPabOTHl U
KOOPJIMHUPOBATH CBOU JIEUCTBUS C IPYTUMH YJIECHAMHU KOMaH/bI; OIICHUBATH
KauecTBO CBOEro BKJIaga B OOHMHA MOPOAYKT MO  KPUTEPUSIM,
chOpMyIUPOBAHHBIM YUYaCTHUKAMH B3aUMOJICUCTBHUS.

3) YVuusepcanvuvie pezynamusnsie oeticmeusi, 0Oecneuusarom Gopmuposanue

CMBICTIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusamnus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUs 337a4l, BEIOUpaTh CIIOCOO pelieHus
C Y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI ¢ y4€TOM HOBOM
UH(pOpMaIHH.

CaMOKOHTPOJIb:

BIIaJICTh HABBIKAMHU  TO3HABATEIbHOW pe(QIEKCHU KaK OCO3HAHUS
COBEpIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI ITPOIIEcca U pe3yJibTaTa
pellIeHUs MaTEMATUYECKOMN 3a/1auu;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a0a4H,
BHOCHUTH KOPPEKTHBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB,
JTAaHHBIX, HAaWJIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa IEIU W YCIOBHUSIM, OOBSCHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJbTATOB JIESITEIbHOCTH,
HaxOJUTh OMHOKY, aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY .



HNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, MIPsIMasi, INIOCKOCTb.

[IpUMeHATh aKCHOMBI CTEPEOMETPHM U CIEACTBUS M3 HHUX NPHU PEUICHUU
T€OMETPUUYECKUX 3a/au.

OnepupoBaTh NOHITUSIMHU: NMAPALIEIBHOCTh U NEPIIEHIUKYISIPHOCTh MPSIMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBaTh B3aUMHOE pAaCIIONIOKEHHE TPSMBIX U TUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MNOHATUSMU: JBYTPAHHBIM yroJi, TpaHU JBYTPAHHOTO YTIa,
pebpo ABYTpaHHOTO YIJia; JUHEHHBIA YTroJ JABYTPAHHOTO YIJIa; TpajycHas Mepa
NBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBINYKJIbIM W HEBBITYKJIbIH
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, NMPABWIbHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TMpaMuaa; IMpU3Ma,
MPSIMOYTOJIbHBIA MapalyieNenune1, Kyo).

Knaccuduuuponath MHOTOTPaHHHKH, BBIOMpAs OCHOBaHHSI ISt
kinaccupukaiui  (BBITYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPaBUILHBIE
MHOTOTPaHHHUKH; TIPSMbIE U HAKJIOHHBIC MPU3MBI, MapaJIIeICIHUIC IbI).

OnepupoBaTh MOHATUAMU: CEKYIasl TUIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBACHATH IPUHIIMITBI TOCTPOCHUS CEUCHHM, UCTIONb3YSI METOJ CIIE/IOB.

CTpouTh c€YEHUS MHOTOTPAHHUKOB  METOJAOM  CJEJO0B, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemrare 3amaun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEIIMYMH MO 00paslaM WIH
QIrOpUTMaM, NPUMEHSS W3BECTHbIE aHAJTUTHYECKHE METOAbl MpPH pEUICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJady Ha BBIUUCICHUE PACCTOSIHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JIO TMPSMOM, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEITUBAIOIIUMHUCS TPSIMBIMH.

Pemrate 3amaun Ha HaXOXJEHUE TEOMETPUUECKUX BEIIMYMH MO 00paslaM WIH
QITOpUTMaM, TPUMEHSST W3BECTHBbIE aHATUTUYECKUE METOJbl MpPHU peIIeHUHU
CTaHJAPTHBIX ~ MAaTeMAaTHMYECKHX 337a4 Ha  BBIUKHCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS  MOPSIMBIMH, MEXKIY TMPSAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Boraucnsate 00bEMBI U TUIOMIATN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMuzia) ¢ IpUMeHEeHHEeM (POpMYIT; BBIUUCIATH COOTHOIICHHSI MEXAY TUIOIIAIIMHU
NOBEPXHOCTEH, 00bEMaMu NOJI00HBIX MHOTOTPAHHUKOB.



OnepupoBaTh TMOHATHSIMU: CUMMETPHUS B TPOCTPAHCTBE; ILIEHTP, OCh U
IUIOCKOCTh CUMMETPUH; TIEHTP, OCh U TNIOCKOCTh CUMMETPUHN (PUTYPBL

M3Biekarb, mnpeoOpa3oBbIBAaTE W HWHTEPIPETUPOBATH HHPOPMAIUIO O
NPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO HA YEepTekKax U
pHUCYHKaxX.

[TpumensTh reomerpudeckue (HakThl sl PEIICHUS] CTEPEOMETPUIECKUX 3a7ad,
NPE/IOJIATAIOIINX HECKOJIBKO IIaroB PEIICHHS, €CTU YCIOBUS MPUMEHEHHUS 3a/1aHbI
B SIBHOU dopme.

[IpuMenaTr mpocTeillie NporpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI MPHU PELICHUU CTEPEOMETPUUECKUX 3a7ad.

[IpuBOUT, TpUMEpPHl MaTEMaTHUYECKUMX 3aKOHOMEPHOCTEW B MpUpPOJE U
KU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyUYCHHBIC 3HAHMS HA TPAKTUKE: aHAJIU3UPOBATH pEabHbBIC
CUTyallud W TPUMEHSITh M3yUYCHHbIE TMOHSTHS B IMPOIECCE IMOUCKA PELICHUS
MareMaTu4ecku CcQOpMYyJIUPOBAaHHOM MPOOJIEMBbI, MOJEIUPOBATh peEATbHBIC
CUTyallu Ha fA3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJIETH C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI M TEOPEM, armapara aiare0psl; penarhb
NPAKTUYECKUE 3a/1a4d, CBSI3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUYECKUX BEITUYMH.

11 KJIACC

OnepupoBaTh MNOHATHSAMU: LWIUHAPUYECKass TMOBEPXHOCTb, OOpasyloliue
WIMHIPUYIECKON MMOBEPXHOCTH; IMIIMH/IP; KOHUYECKask IOBEPXHOCTh, 00pa3yromiue
KOHMYECKOW TOBEPXHOCTH, KOHYC; cheprueckas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (MUIHHIP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYESHHUSI TNl BPAIICHUS.

KnaccuduuupoBaTh B3aMMHOE pacnoioxkKeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMU: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Beruncnaare  00BEMBI M IUIOMIQAW  TOBEPXHOCTEW Tel  BpallleHHS,
T€OMETPUUYECKHUX TN C MPUMEHEHHEM (POopMyII.

OnepupoBaTh MOHITUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B cpepy U ONMMCaHHBIN
0K0J10 cdepsl; chepa, BIUCaHHAST B MHOTOTPAHHHUK WIIM TEJIO BPAlllCHHUS.

BbucisaTh COOTHONIIEHUS MEXIY IUIONIAIIMU MOBEPXHOCTEH U 00BEMaMU
1oJ00HBIX TEI.

N300paxkaTe u3ydyaemble (QUIrypbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BBINMOMHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00HEMHBIX
dburyp: Bujg cBepXy, cOOKy, CHU3Y; CTPOUThH CEUEHUS TN BpaIlCHUS.



W3Bnekarb, HWHTEPNPETHUPOBATH M NpeoOpa3oBbBaTh HHGOPMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTexax H
PHUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B MPOCTPAHCTBE.

BpIOJNIHATE  AEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUWTAHUSA BEKTOPOB U
YMHOEHUSI BEKTOPa Ha YUCII0, OOBSCHITh, KAKUMU CBOMCTBAMHM OHU 00J1a1at0T.

[IpuMeHsATh IpaBUIIO MapasesenuIea.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKAISPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

Haxoauts cyMMy BEKTOPOB U IPOU3BEICHUE BEKTOpPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMHM, CKaJIsIpHOE IPOU3BEICHHUE, PACKIAAbIBAaTh BEKTOp 10 JABYM
HEKOJIJIMHEAPHBIM BEKTOPAaM.

3anaBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOPIMHAT.

[IpuMenaTs reomeTpudeckue (hakThl A1l pEHICHHsI CTEPEOMETPUUECKUX 3a]1ay,
IIPEAIONAraAl0IIMX HECKOJBKO IIar0B PEIICHHUs, €CJIN YCIOBUS IPUMEHEHUS 3a1aHbI
B IBHOU (hopme.

Pemare mpocreiine reoMeTpudecKuMe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOTO METOJA.

Pemare 3amaum HaA [0Ka3aTenbCTBO MATEMAaTUYECKUX OTHOLICHUW U
HaXOJKJIEHUE T€OMETPUYECKUX BEJIMYMH 0 00pa3liaM WU aJrOpUTMaM, IPUMEHSS
W3BECTHBIE METOJIBI IIPU PELICHUH CTAaHAAPTHBIX MAaTEMATHUYECKUX 3a7ad.

[IpuMensATr TPOCTEUIIME  NOPOTPAMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELICHUHA CTEPEOMETPUUECKUX 3a1ad.

[IpuBOAUTE TpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACIIO3HABATh MPOSIBIICHUE 3AKOHOB FT€OMETPHUH B UCKYCCTBE.

[IpuMEHATh TOJYYEHHBIE 3HAHHMS HA IPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallUM W TPHUMEHATh HW3YYEHHBIE IIOHATHA B MPOLECCE IOUCKA PEIICHUS
MaTreMaThu4ecku CcQOpMYJIUPOBAHHOM MPOOJIEMbI, MOJEIUPOBATh peEATbHBIC
CUTyallUM Ha s3bIKE TIE€OMETPUH, HCCIENOBATH IIOCTPOEHHBIE MOJEIU C
UCIIOJIB30BaHUEM T€OMETPUUECKUX MOHATHNA U TEOpPEM, armnapara aiareopsl; pemarb
IIPAKTHYECKUE 3a7a4M, CBS3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
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Ne HaumMeHnoBaHue pa3iesioB U TeM (uudposbie)
KonTtpoabusbie | IlpakTuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
1 B 1
BE/ICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsiMbIE M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bu6moreka [IOK
[TapamienbHOCTB NPSAMBIX U INIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneH IMKYIAPHOCTD NPSIMBIX U 12 bubnuoreka [JOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 1 1
VYTIbl MKy TPSIMBIMH U TIOCKOCTSIMU 0 https://m.edsoo.ru/1c209e37
bubauoreka [IOK
S MuororpantuKn 1 ! https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
6 OOBEMBI MHOTOTPAHHUKOB o ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHust, paCCTOSTHUS U yTJIIbl 4 1 bubmorexa LOK
perHe: P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
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11 KJIIACC

KosanuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbie
Ne ni/m pasi KourTpoabsnsbie | IlpakTHuyeckue (minpp )
NporpaMmmal Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
bubmoreka [JOK
1 Tema ppameris 12 https://m.eds00.ru/1c209e37
N bu6morexa [JOK
1
2 OoneubI TEN > https://m.edsoo.ru/1c209e37
bubauoreka [JOK
3 BexTophl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m..edsoo.ru/1c209e37
4 [ToBTOpEHME, 00OOIICHUE, 7 1 bubmmoreka [JOK
CHCTEMaTH3aIus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

NOYPOYHOE IINTAHUPOBAHUE
10 KJJIACC

Koumm4yecTBO 4acoB DJIeKTPOHHbBIE
undgposbie
Nenn/m | Tema ypoka KonTtpoabusbie | IlpakTHuyeckne ep
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
OCHOBHBIC IMOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTh, MPOCTpaHCcTBO. [IpaBuna
1 N300pakKeHUS Ha PUCYHKaX: U300pasKCHUS 1 0 0 bubmmorexa LIOK
p . pucy ' p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, TapallIeIbHBIX MPSIMBIX
(oTpe3KoB), cepeAHBI OTPE3Ka
» [TonsTus: mepecekaronecs mIoCKOCTH, 1 0 0 bubnmnorexa LIOK
[epeceKaroIuecs npsMas U IOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsATHA: nepecekarommecs MI0CKOCTH, 1 0 0 bubnmnorexa LIOK
[IEpECEKAIOIIUECS IIPSAMast U IJIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 0 0 bubnmorexa LHOK
P P https://m.edsoo0.ru/a63959ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HavanbsHble cBeieHUS O KyOe U MUpaMu/Ie,
5 UX pa3BEPTKU U MOJAETHU éeqump 1 0 0 bubmmorexa OK
pasep AICTH. https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHble cBeicHUS O KyOe U TUpaMU/IE,
6 WX pa3BEPTKH M MOJICITH éequI/mp 1 0 0 bubmmorexa LHOK
pasBep AICTH. https://m.eds00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 aKCHOMATUYECKOM MTOCTPOCHUH
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U 1 0 0 bubmorexa [OK
P pHH: P P https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUSA U3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonsiTre 06 akCMOMaTUYECKOM MOCTPOECHUH

napaijICJIbHBIC MIIOCKOCTHU

8 CTEPEOMETPHUM: AaKCHOMBI CTEPEOMETPUHN U buomorexa LIOK
p puu. p p https://m.edso0.ru/239c8ch4
CIIEICTBUS U3 HUX
[TonsiTre 06 aKCHOMATUYECKOM MTOCTPOCHUH
9 CTEPEOMETPUN: aKCHOMBI CTEPEOMETPHU U bubmorexa [JOK
p pHH- p p https://m.edso0.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTve 06 aKCHOMATHUYECKOM MTOCTPOCHUU
10 CTEPEOMETPUHN: AaKCHOMBI CTEPEOMETPUU U bubmorexa LIOK
p puu. p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHoe pacnonoxeHue npsMbIX B
11 OPOCTPAHCTBE: IIEPECEKAIOIIHNECS bubmorexa I[JOK
poctp - 1iep m ’ https://m.edsoo.ru/1a2520f6
napajuielIbHbIE M CKPEITUBAOIINECS MPSIMbIE
[TapanienbHOCTh MPSAMBIX U INIOCKOCTEH B
12 IIPOCTPAHCTBE: MApaJUICIIbHBIC IPSMBIEC B bubmuoteka LIOK
IIPOCTPAHCTBE; MapaJUIEIbHOCTh TPEX https://m.edso0.ru/93ad36b3
IPSIMBIX
[TapanienbHOCTh MPSAMBIX U INIOCKOCTEH B
13 npocTtpancTse: [lapamiensHOCTh IPSIMON U bubmorexa [JOK
poctp -1ap p https://m.edsoo.ru/ee1d19h9
IUIOCKOCTHU
14 VYrisl ¢ coHanpaBiIeHHBIMU CTOPOHAMHA Bu6miorexa LIOK
p p https://m.edsoo.ru/9f4071b9
15 VYron Mexay IpAIMBIMUA B IIPOCTPAHCTBE Bubmiorexa OK
ALy ip poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay OpsIMbIMH B IIPOCTPAHCTBE bubmorexa [OK
Ay ip pocTp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIIOCKOCTEN: bubmuoteka [IOK

https://m.edsoo.ru/2e18f255
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https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

bubmmoreka [JOK

18 CBolicTBa mapayiebHBIX TIIOCKOCTEN https://m..edsoo.ru/e504d656
19 [pocreiimme mpocTpaHCTBEHHBIE PUTYPBI HA bubmmnorexa LIOK
IUIOCKOCTH: TE€Tpa’p, KyO, mapaienenunes https://m.edsoo.ru/4a28dc02
. bu6mnoreka [JOK
20 Hocrpoerne ceuernil https://m.edso0.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoente cedetit https://m.edsoo.ru/ec26fe5d
Kontponbnas padota mo reme "lIpsmbie u
22 MJIOCKOCTHU B MTPOCTPAHCTBE bubmorexa [OK
poctp ' . https://m.edso0.ru/9a0a9e56
[TapannenbHOCTh MPSAMBIX U IIOCKOCTEH"
[lepnieH IMKyYIAPHOCTH MPSMOMN U TIIOCKOCTH:
23 ne prIeH I[I/IK yn;l pHBIe i ;111:4516 B bubmorexa LIOK
PHCHAIKY AP p https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [Ipsimble apasuienbHbIE U bubmunoreka LIOK
MEPIEHAUKYIISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble apasuiebHbIE U bubmmnorexa LIOK
25
MEPIECHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3HaK MepreHIuKYISIPHOCTH MPSIMOU U bubmmnorexa LIOK
IJIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3HaK neprneHIuKyJISIPHOCTH NPSAMOU U bubnuorexa [JOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o ipsIMO# TIEPIIEHIUKYJISIPHON bubnuoreka [IOK
IIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema 0 pAMOiIl IEPIIEHAUKYIISIPHON bubnmnorexa LIOK
IJIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 Teopema o mpsAIMOM NEpIIEHIUKYIISIPHON bubmuoreka [IOK

IIJIOCKOCTHU

https://m.edsoo.ru/7d18834b
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[TeprienquKyIIsIp 1 HAKJIOHHBIE: PACCTOSIHUE

bu6mmoreka [IOK

31 OT TO 0 TIJIOCKOC aCCTOSIHUE O
o qIfH A0 TIOCKOCTH, PACCTOARHE OT https://m.edsoo.ru/33c477d3
IPSIMON 10 MIJIOCKOCTH
[lepnienauKyJIsIp U HaKJIOHHBIE: PACCTOSIHUE
32 oT I;OIJKI/I oynnlz)cxocm aCCTo;I{)HI/Ie oT bubamorexa [IOK
. a ds https://m.edsoo.ru/66fefadd
IPSIMOM JI0 MJIOCKOCTH
[lepnenauKysip U HaKJIOHHBIE: PACCTOSTHUE
33 oT I’E‘O‘IKI/I OyHJII())CKOCTI/I aCCTOEHI/Ie oT bubamnorexa LOK
. A P https://m.edsoo.ru/a5b7b8e3
IPSIMON J10 IIJIOCKOCTH
[lepnieniuKyJIsIp U HaKJIOHHBIE: PACCTOSIHUE
34 oT I;OLIKI/I oynnicxocm aCCTof{)HI/Ie oT brbamorexa [IOK
. a ds https://m.edsoo.ru/dbee22bc
HPSIMOM JI0 MJIOCKOCTH
35 VYTIiibl B IPOCTPAHCTBE: YIOJl MEXKAY MPAMOM bubnmnorexa LIOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroj, TUHEHHBIA yroa bubmotexa [IOK
JIBYI'PaHHOIO yrIJia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIil yroj, TUHEHHBIN yrou bubmnoreka [IOK
JIBYTPAHHOTO yrJja https://m.edsoo.ru/c7c777ed
38 [lepnieHIUKYJIAPHOCTD INIOCKOCTEM: MTPU3HAK bubmuoteka LIOK
IIEPIICHIUKYJIIPHOCTHU JBYX IIJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieH IMKyYIIPHOCTH IJIOCKOCTEN: TPU3HAK bubnuorexa [JOK
MEPIIEHAUKYISIPHOCTH JBYX IUIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnieHAMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK bubmnoreka LIOK
MIEPIEHIUKYISIPHOCTH JIBYyX INIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MEepPHEHAUKYIIIPaxX bubmorexa [JOK
P P PHEHUIEYTEP https://m.edsoo.ru/e4972cdc
N bu6manoreka [JOK
42 Teopema o TpEX MepreHANKYIAPAX

https://m.edsoo.ru/52188a7d
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bubmmoreka [JOK

43 Teopema o TpEX NEpNCHANKYIIApax https://m.edso00.ru/9f246736
KonTpomnpHas pabora mo TemMmam

44 "TleprieHIUKYIAPHOCTD IPSIMBIX U bubmuoteka [IOK
miockocTer" u "VYTisl MeXay NpSIMbIMU U https://m.edsoo.ru/5b971ef3
MJIOCKOCTSIMH "
[TonsiTe MHOTOTPaHHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE 1 bubnuoreka [IOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Ipusma: n-yronbHas npu3mMa; TpaHu U

46 OCHOBaHUs MPU3MBI; IPsIMasi U HAKJIOHHAs bubnuoreka [IOK
pU3MBbI; O0KOBas M MOJHAs TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Mapannenenumnen, mpIMOYTOIHHBINA bubnnoreka [IOK
NapajijIeJenuIe 1 ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamupaa: N-yronpHas nupamMuia, rpaHu U

48 OCHOBaHUE MUpaMu/bl; OOKOBas U MOJHAs bubnuoreka [IOK
TMOBEPXHOCTh MMUPAMU/IbI; IPABUIIBHAS U https://m.edsoo.ru/fblcd0a5
yced€HHas nupaMmuia
[IpaBunbHBIE MHOTOTPAHHUKU: TIOHITHE
MPaBUJILHOTO MHOTOTPAHHUKA; MPaBUJIbHAS

49 npu3Ma U MpaBIIbHAS TUPAMU/IA; bubmorexa OK

https://m.edso0.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TUPAMHUIA U
MIpaBUIIbHBIN TETPadap; KyO
[Ipeacrasnenue o npaBUIbHBIX

50 MgororpaHHHKax: ollchaaﬂp, JOJEKa’p U bubmorexa [IOK

HKOCas IIp.

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, IPSIMOMU, INIOCKOCTH.

51 DNeMEeHThl CHMMETPHUH B TUPAMHIAX Bubmorexa LIOK
eMe © ©1P paMuiax, https://m.edsoo.ru/b9e777d9
napaiesieluIe1ax, MPaBIIbHBIX
MHOTOTPaHHUKaX
52 Borunicienue 31€MeHTOB MHOTOTPaHHUKOB: bubmuoreka [IOK
péOpa, TuaroHayiu, yribl https://m.edsoo.ru/6cdbecef
[Inomane 60KOBOM MOBEPXHOCTH U MOJIHON
53 IIOBEPXHOCTH MPSMOU MPU3MBIL, IUIOLIAb bubmmnorexa LIOK
OCHOBaHUIi, TeopeMa 0 OOKOBOM https://m.edso0o.ru/37d84157
MOBEPXHOCTH MPSIMOUN MPU3MBbI
[Tnomaas GOKOBOIM MOBEPXHOCTH U
IIOBEPXHOCTH MPABWIBHOW MUPAMUBL, bubmuoteka LIOK
54 .
TeopeMa O TN OOKOBON OBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHON MTUPAMUIBI
55 KonrtponpHas pabota o reme bubmmnorexa LIOK
"MHororpanHuku"” https://m.edsoo.ru/a95f5c04
56 [Tousitue 06 006BEME bubmmorexa IOK
https://m.edsoo.ru/7ad0020b
, bubnuoreka [IOK
> ObbEM mHpaMiL https://m.eds00.ru/235171b3
N bubmanoreka [JOK
>8 O0bEM mpami s https://m.edsoo.ru/f47dfefd
, bubmoreka [IOK
59 OObem mupami el https://m.eds00.ru/79¢10312
N bub6nuoreka [IOK
60 OObem mupamm eI https://m.edsoo.ru/2faadc3f
Bbubmmnoreka [IOK
61 OO0BEM MpU3MBI nommorexa I

https://m.edso00.ru/79853608
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, bubmuoreka [{TOK
62 OOnEm Mt . https://m.edsoo.ru/1e053890
N bubnuoreka [IOK
63 OOnEm mpu3sMet . https://m.edsoo0.ru/482d3f51
64 KonrtponsHas pabora o reme "O0BEMBI 1 bubmuoteka LIOK
MHOTOI'PaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBrOpenue, 06001IEHUE CUCTEMATU3AIIHS
65 3Hanui. [locTpoenue ceucHmit B 1 bubmuorexa [OK
) p https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTrOpenue, 06001IEHNE CUCTEMATU3AIIHS
3HaHUW. BelyncieHne pacCTOSHUN: MEXIY
66 ByMs TOYKaMHU, OT TOUYKH J0 IPSIMOM, OT 1 bubmorexa LIOK
ABY ’ 710 1P ’ https://m.edsoo.ru/f7792bad
TOYKH JI0 TNIOCKOCTH, MEX]TY
CKPEIIMBAOIIUMHUCS MTPSIMBIMH
bu6mmoreka [TOK
67 4 0 1
TOTOBa KOHTPOIRHA% pabota https://m.edsoo.ru/b9146bc0
[ToBrOpenue, 06001IEHNE CUCTEMATU3AIIHS
3HaHUU. BeruucineHue yrioB: Mexay
68 CKPEILMBAIOIIUMHUCS IIPIMBIMH, MEXK T 1 bubmiorexa [JOK
P . p ’ Y https://m.edsoo.ru/56765e8b
IPSIMOM U TIJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEX]Ty TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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11 KJIIACC

Koumm4yecTBO 4acoB DJIeKTPOHHbBIE
nudposbie
Ne ni/m Tema ypoka KonTpoabsnbie | IIpakTnyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 Cdepa u map: ueHTp, paguyc, IuameTp; 1 0 0 bubmoreka [IOK
IUTOIIAAb TOBEPXHOCTH C(hepbl https://m.edsoo.ru/0341bc2b
BsaumHoe pacrnionoxenue cgepsl u

bubnuoreka [IOK
2 IJIOCKOCTH; KacaTeNbHasl IIIOCKOCTh K 1 0 0
https://m.edsoo.ru/bed12a43
cdepe; miomaab chepbl

3 N3006paxkeHue cdepsl, apa Ha MIOCKOCTH. 1 0 0 bubmuoreka [IOK
CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hununapuyeckas NOBEPXHOCTb,

4 00pa3yromye NHIMHAPUIECKOM 1 0 0 bubnuoreka [IOK
[IOBEPXHOCTH, OCh LUIINHIPUIECKON https://m.eds00.ru/6054b8cl
IIOBEPXHOCTH

VJIMHJP: OCHOBAaHUS U OOKOBas
5 HOBG XHI())CTB o0Opa3yromas 1 oCh; 1 0 0 bubmaorexa [OK
P ’ Iz Y . ’ https://m.edso0.ru/188f6216
IO b OOKOBOM U IMOJHOM MOBEPXHOCTH
N3o00paxenue nquinHApa Ha MIIOCKOCTH.

6 Pa3Béprka mmmnapa. Ceuenus nuianHapa 1 0 0 bubmorexa [IOK
(TJIOCKOCTBIO, TApaJIeNbHOM HIIN https://m.edsoo.ru/016e25eb
NEepHeHAUKYIIPHONW OCH IIMIMH]IPA)

Konunueckas moBepXxHOCTb, 00pa3yrolre
7 KOHHUYECKOH IIOBEPXHOCTH, OCh U BEPILIMHA 1 0 0 bubmuorexa LIOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOH ITOBEPXHOCTHU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHME U BEpIINHA,

8 o0pa3syrolas 1 0Ch; ILIOIIAIb OOKOBOH H bubmmorexa OK
p yv = ’ tma https://m.edsoo.ru/897dd3b2
MOJIHOM TTOBEPXHOCTH
9 Yceu€HHBIN KOHYC: 00pa3yroIye U BhICOTA; bubnmnorexa LIOK
OCHOBaHHUs U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHre KOHyca Ha TIIOCKOCTH.
Pazpéprka konyca. CeueHust KOHyca
10 (HJIOCiOCTLIO za aJUIeIIbHON OCI?OBaHI/IIO bubamorexa LOK
- 11ap 5 ’ https://m.edsoo.ru/0bdelbe8
U TUTOCKOCTBIO, IPOXOISIICH Yepes
BEPIUINHY)
Kom6unanus Ten BpaiieHus u bubanoreka [IOK
11
MHOTOTPAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpanHUK, ONUCaHHBIM OKOJIO0 C(EepBhI;
12 chepa I]::IHC&HH?DI B MHOTOTPaHHUK H?;I/IpB bubmorexa LIOK
pa, P https://m.edso00.ru/0b136158
TEJIO BpallleHus
13 [Tonsitue 06 06béMe. OCHOBHBIC CBOCTBA bu6mmoreka [IOK
00BEMOB TEIT https://m.edsoo.ru/26a03fb7
. bu6mnoreka [JOK
14 O0béM mUIMHApPA, KOHYCa
HILHIIpA, KOty https://m.eds00.ru/5513d87b
bubnuoreka [IOK
15 O06béM mapa omaab che
PEM apa 1 II0AN: Chepe! https://m.edsoo.ru/d189bde2
[TomoOHbIe Tena B MPOCTPaHCTBE.
16 CooTHOIICHUS MEXIY ILIOIAISIMU bubmuorexa [OK
. f[y tHan https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI
17 KontponsHnas pabora o remam "Tena bubmuoreka LIOK
BpameHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
bub6manoreka [JOK
18 BekTop Ha MIIOCKOCTH M B MPOCTPAHCTBE

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

19 CrnoxeHre U BEIMUTaHUE BEKTOPOB https://m.edsoo.ru/234089
20 v bubnmuoreka [IOK
MHOIKCHHE BEKTOpa Ha JMCno https://m.edsoo.ru/dee379eb

PasnoxxeHue BekTopa 1o TpéM

21 I bub6manoreka [JOK
HEKOMILIaHApHBIM BekTopaMm. [IpaBuio https://m.edsoo. ru/a28fd7 e
napaJienenurnea
Pemenne 3amad, CBI3aHHEIX C

22 1| I/IMeHeHI/I:M MIpaBUJI JICUCTBUH C bubmorera [IOK

P P A https://m.edsoo.ru/5a827900

BEKTOpaMu

23 KoopaunaTHO-BEKTOPHBIN METOA MpHU bubnuoreka [IOK
pELICHUN TEOMETPUUECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOpJIuHaT B

24 TpancTBe. KoopaunaTel BekTOpa bubmorexa [OK
Hpoctp _ ’ P pa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1a9u B KOOPAMHATAX

o5 VYron mexnay Bektopamu. CkansipHoe bub6moreka [IOK
NPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
BeranciieHne yrioB Mex1y IpsIMbIMU U bubnuoreka [IOK

26
IJIOCKOCTSAMU https://m.edsoo.ru/8efbe78e

97 KonTpomnpHas padora mo teme "BekTopsl u bubmmnorexa LIOK
KOOPJMHATHI B MPOCTpAHCTBE" https://m.edsoo.ru/77c22fc5
[ToBrOpenue, 060061IEHUE 1

28 cucteMaTu3anus 3HaHui. OCHOBHBIC bubnuoreka [IOK
¢burypsl, GpakThl, TEOPEMbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI

29 [ToBTOpenue, o6odIIeHNE U bubmuoreka LIOK

cucreMarusanusa 3Haguii. OCHOBHEIE

https://m.edsoo.ru/078cd184
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¢burypsl, GpakThl, TEOPEMBI Kypca

TUTAHUMETPUHT
[ToBTOpenue, o6odIIeHNE U
. bubnuoreka [IOK
30 cUCTeMaTH3aIus 3HaHUi. 3a1auu 1
https://m.edsoo.ru/7491efe0
MIJAHUMETPHUHU U METOIbI UX PEIICHUS
[ToBTOpEHME, 000OITICHUE U
31 cUcTeMaTH3aIys 3HaHUH. 3a1aun 1 bubmiorexa IIOK
' https://m.edsoo.ru/4dffda97
TUTAHUMETPHH B METOIbI KX PEIICHUS
[ToBTOpenue, o6oO1IeHNE 1
39 cucreMaru3anus 3HaHui. OCHOBHBIE 1 bubmmnorexa LIOK
burypsl, GpakThl, TEOPEMbI Kypca https://m.edsoo.ru/74b2ad91
CTEepEOMETPUH
bubnuoreka [IOK
33 4 1
TOTOBA] KOHTPOIIbHAs padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIEHNE 1 1 bubmotexa [IOK
CHCTEMAaTH3aIlusl 3HAHU U https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Maremaruka: anredpa ¥ Hauajla MaTeMaTHIECKOTO aHajau3a, TeOMETPHS.
I'eomerpus, 10-11 xnaccw/ Atanacsu JI.C., bByty3os B.®., Kagomuies C.b. u

np., AknmonepHoe obmectBo «M3aaTenscTBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Marematuka: anrebpa u Hauajia MaTEMaTUYECKOTO aHAIU3a, TEOMETPUS.
['eometpust, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomie C.b. u
np., AkunonepHoe obmectBo «M3narensctBo «IIpocBemnienne
Hunaktuueckue Mmarepuaisl K yueoHuky JI.C. Aranacana u ap. 10-11 knacc

o01reobpaszoBar. opranuzalyii : 6a30BbIi U YIIIyOJIEHHbIH YPOBHU

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
LHOC "Mos mkona"

Poccuiickast 35ekTpoHHas mKoJa
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