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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpus» 0a30BOTO ypOBHS IS
obyuarommxcst 10 -11 kmaccoB pazpaboraHa Ha ocHOBe @DenepaabHOTO
rOCy/AapCTBEHHOr0 00pa30BaTEILHOTO CTaHAapTa CPEAHEro 001Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, TPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY O0pa3oBaHUIO, M TPAAUIMH POCCUICKOro 0Opa3oBaHMUsI.
Peanuzanus nporpaMMbl 00€CII€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETEHIUSMH,
COCTABJISIFOIIMMHU OCHOBY JJII CaMOpPa3BUTHS M HENPEPHIBHOTO 0OO0pa3oBaHU,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JHWYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHSA
JUYHOCTH O0YHArOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUU Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusi OOYCJIOBJIEHA MPAKTUUYECKOW 3HAYMMOCTBIO METAIlPEAMETHBIX U
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS TCOMETPUM B HAIPABICHUU JUIHOCTHOTO
pa3BUTHs OO0ydaromuxcs, (opMHpPOBaHUA (YHKIMOHAIBHON MaTeMaTH4YeCKOU
IPaMOTHOCTH, U3YUYEHUS JIPYTUX YUEOHBIX AUCIUIUIMH. Pa3BuTne y o0yvaromuxcs
MPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH W TMPOUCXOKICHUH T€OMETPUUECKHX
a0CTpaKIii, COOTHOIICHUH PEATHHOTO W HJCATBHOTO, XapaKTePe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJIEHWW M TPOLECCOB PEATbHOTO0 MHpPa, MECTE
TrCOMETPUHU B CUCTEME HayK M POJIM MAaTEMATHYECKOTO MOJICIIUPOBAHUS B HAYIHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIIUXCs, a TaKXKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpus sIBASETCS OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPETHETO
oOmiero oOpa3oBaHMs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh H3YUYEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbInuieHUe, (GopmMupyeMoe NpH HU3YYCHUH OOYYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M IIOCTPOCHHH IIETIOYKH JIOTHYECKHUX YTBEPKICHUN
B XOJI¢ PCIICHHS TCOMETPUYCCKUX 3ajad, YMCHHE BBIJIBUTATh M OIPOBEPraTh
TUTIOTE3bl HETMOCPEJACTBEHHO WCIONIB3YIOTCS TPHU PEIICHUU 3a7ad eCTECTBEHHO-
HAyYHOTO IUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsAX HeATeIbHOCTH 4YenoBeka. OpueHTalusl 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHA, (opMa
OTpPaXEHUSI OKPYKAIOIIETO MHUPA, YCJIOBHE YCICITHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBanusi  JeWCTBUTENbHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSAET pa3Hble BHUALI YYECOHOM U TPYIOBOM JACSATEIBLHOCTH,



SBIISIETCS OAHUM M3 MPO(PECCHOHATIBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amada (opmMupoBaHHS y O0OyYarONUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3sHOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
TIOJITOTOBKE K MPAKTUIECKON ACSITEILHOCTH TT0O MHOTHM HAIPABIICHHUSIM.

[lenp ocBOoeHMs MporpaMMmbl y4eOHOTO Kypca «['eomeTpus» Ha 06a30BOM
ypoBHE oOOyueHuss — 00meo0pa3oBaTeIbHOE M OOILIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4epe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHUOOpETeHuss U
UCTIONIb30BAaHUsI CUCTEMATHYECKUX TEOMETPUYECKMX 3HAHMW W JICHCTBHIA,
CHCIM(PUIHBIX TEOMETPUH, BO3MOXXHOCTH YCIEITHOTO MPOIOJDKEHUS 00pa30BaHUs
TI0 CIICIIMATBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOJIH30BaHUEM I'€OMETPHH.

[IporpaMmMa 1o reomeTpuud Ha 0a30BOM YypOBHE IMIpeIHAa3HAYEHA JUIs
00y4aromuxcsi CpeAHeH MIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOI'0 001Iero odpazoBanus. Takum oOpa3zoM, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TEeOMETpUHM M HEOOXOAUMBbIC A KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3yUHUTh T€OMETpUIO Ooliee
rIyOOKO, eciM B JalbHEWINEM BO3HHMKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATBHON AEATEIbHOCTH.

JlocTKeHHe LeaM OCBOCHMSI IPOrpaMMbl OOECIIEUMBAETCS pPEUICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBRIMH 3aJadaMH  OCBOEHHUS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax sSBISIOTCS:

e (opMHpOBaHME TMPEACTABICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJBTYpPbI U OCO3HAHHUE €€ B3aUMOCBS3H C OKPYKAIOLIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHHUKAaX U TeJlaX BpaIlCHUS
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENSIX, TO3BOJSIONINX OMUCHIBATH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA,;

e (opMupoBaHME YyMEHHsS paclo3HaBaThb Ha YEpPTEekKax, MOJEISIX U B
peaslbHOM MUpPE MHOTOTPaHHHUKH U TeJla BpaIlleHMS;

e OBJIAJICHUE METOJIAaMHU PEIICHHUA 3a7a4 Ha MOCTPOCHUS HA M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHME YMEHHSA ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMH;

e OBJIAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHMEe yMEHHUS TPOBOAWTH  HECIOXKHBIC JIOKa3aTeIbHbIC
pacCyXIeHHs B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUYECKUM COJIEpPIKaHUEM,;

e Dpa3BUTHUE  UHTEIUJICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOyyaromuxcs, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBaHue (byHKIIMOHATBHON IPAMOTHOCTH, pEIeBaHTHOM
FEOMETPUH: YMEHHUE paclo3HaBaThb MPOSBIECHUS TIE€OMETPHUUYECKHUX
NOHATHUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEATbHBIX >KU3HEHHBIX
CUTyalusiX ¥ IpPU U3YUYEHUU IPYrMX Y4EOHBIX NPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OpMyIMpOBaTh HUX Ha A3BIKE
TEOMETPUH U CO3JaBaTh Nr€OMETPUUYECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PEIIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OLIEHUBATH ITOJYYEHHBIE PE3YJIbTaTHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HaAyaJe €ro M3y4YeHMs 3a/Jad, pellacMblX Ha YpPOBHE
MHTYUTUBHOTO MMO3HAHHUS, U ONpeeIEHHBIM 00pa30oM OpraHu3oBaHHasi padoTa Hajl
HUMH, YTO CHOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO M TMPOCTPAHCTBEHHOTO
MBIIUICHNS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IPEIMETA.

[IpeanouTenue OTAAETCS HASAHO-KOHCTPYKTUBHOMY METOy 00y4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKOM JEATENBHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
YYAIUXCA B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pElIeHUs 3a1ad Ha
CO3/laHH€  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJay Ha  OIEpUPOBAHME
IPOCTPAHCTBEHHbIMU o0Opa3amu. Co3maHue oOpa3a MPOBOJUTCA C ONOPOW Ha
HarJIIHOCTh, a OINEpUpOBaHUE O0pa3oM — B YCIOBHUSIX OTBJICYEHUS OT
HaIJIIHOCTH, MBICIEHHOIO U3MEHEHMS €TI0 UCXOAHOTO COJEP KAHMSL.

OcHoBHBIE copeprKaTenbHbie JTHHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanHukm», «IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE», «Teia BpalieHus»,
«BEeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpesensercss He TOJIBKO M0 COJep)KaTelbHBIM JIMHUSM, HO W 1O ToJaM
oOy4eHHs Ha YPOBHE CpEIHEro 00Iero 00pa3oBaHMUs.

Conepxanure 00pa3oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMmbl, pacHpeAesi€éHHbIM [0 TrojaM o0O0y4yeHwus,
CTPYKTYPUPOBAHO TakKuM 0Opa3oM, 4YTOObI OBJIAQJCHHE TI€OMETPUUYECKUMU
MOHATUSIMU U HAaBBIKAMHU OCYLIECTBISIOCH MOCIEA0BATENIbHO U MOCTYNATEIbHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIIOUYAIKNCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKUX MpPE/ICTAaBICHUN O0ydYaroImuXxcs, paciupss u
yrayousist e€, oOpa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kinacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a aBa roga ooyuenus - 102 yyeOHbIx vaca.



COAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPHUH U CIIECICTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue TMpsAMBIX B IMPOCTPAHCTBE. IEPECEKAIOLINECH,
napajulesibHble W CKpeluBarommecs mnpsmele. llapamiensHOCTs NpsMBIX U
IUIOCKOCTE B MPOCTPAHCTBE. MAPAJUICIBHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; HNAPAIIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAaMH, YyTOJ MEXIy NIpSAMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH TJIOCKOCTEM: MapaJJICIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbeIX IIockocTel. IlpocTeiiline npocTpaHCTBEHHBIE (QUIYpHl HA
IUIOCKOCTH: TETPAdp, KyO, napajiesieume/; MoCTpOeHUE CEYEHHUI.

[lepneHAUKYISIPHOCTE IPSIMOM U IJIOCKOCTH: NEPIICHANKYJISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSMOU
NEPHEHANKYIJIAPHON IUIOCKOCTH. YTJBI B HMPOCTPAHCTBE. YroJ MEXAY NPSAMON U
IUIOCKOCTBIO;  JBYTPaHHBIM  yroji, JIMHEMHBIM yroa JBYTPaHHOTO  YIUIA.
IleprieHIMKYIJISIp U HAKJIOHHBIE. PACCTOSHUE OT TOYKM 110 IIJIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  OpOeKIuss  (GUryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW:  MPHU3HAK  IEPIECHIUKYISIPHOCTH — JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYIISIPaXx.

MHoOrorpaHHuKH

[IoHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPAaHU U OCHOBAHUA MPU3MBI; NpsiMasi U HAKJIOHHAs NPU3MbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, MPSIMOYTOJIbHBIN
napajuiesienunes; U ero cpoiictBa. Ilupamupga: N-yroiapHas nupamuja, TPaHH U
OCHOBAaHME MUPAMUJIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMU/IbI, TPaBUJIbHAS U
yCE€Y€HHass MNUpamMuja. OJEMEHTbl Mpu3Mbl W nupamuisl. [IpaBuibHBIE
MHOTOI'PAHHUKH: MOHSATUE MPABHWIBHOTO MHOIOTPAaHHUKA; MpaBUJIbHAsA MpU3Ma U
MpaBWJIbHAs MHUPAMKA; TpaBUJIbHAS TPEYrojibHas NHUpaMUIa W MPABUIbHBIN
teTpadap; KkyO. IlpencrtaBieHue O MpaBUWIIBHBIX MHOTOTPAaHHUKAX. OKTadIp,
noaekadip U ukocadnp. CeueHns Npu3Mbl U TUPAMHUJIBL.

CumMeTpus B IPOCTPAHCTBE. CHUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOM,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B NOUPAMHUAAX, MNapajuieJenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.



Bbluucienre 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JMaroHald, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSIMOW MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHON MHUPaMUIBI,
TeopeMa O IUIomanu yceu€éHHou mnupamuabl. [lonstue 06 o0béEMe. OOBEM
MUPaAMUJIbI, TPU3MBL.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMU MTOIOOHBIX TEJI.

11 KIIACC

TeJsia Bpaimenus

[nnmuHapryeckas ITIOBEPXHOCTH, oOpasyroiue HUAJIMHIPUYECKON
MOBEPXHOCTH, OCh IMWJIMHJIPUYECKON TMOBEpXHOCTH. llunuHap: oOcHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias MU OCh; IUIONIaAh OOKOBONW M TMOJHOU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOcTH. KOoHyC: OCHOBaHME M BeplIMHa, 00pa3yromas
U OCh, IUIOMaJb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
oOpa3ymollre U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m map: neHrp, paauyc, AUaMeTp; IUIOLIaJb MOBEPXHOCTH CQEpHI.
B3aumHoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTeNbHasl IIIOCKOCTh K Cepe;
Iomaab chepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIApA U KOHYCA.

KomOunanuu Ttenm BpamieHMss W MHOTOTPaHHUKOB. MHOIOTpaHHUK,
ONMHCaHHBIM OKOJO c(epsl; cdepa, BONHMCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonsarue 06 00nEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tell. TeopeMa 00 00bEMe
NPsMOYTOJIBHOTO Tapajienenunena M ciaeAcTBus u3 He€. OO0bEM LUIUMHIPA,
kKoHyca. O0BEM 11apa u 1momab chepsl.

[Tonobubie Tena B mnpoctpaHcTBE. COOTHOIICHHUS MEXIY IUIOMIAJISIMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEJ.

Ceduenust mwmmHzApa (mapauieIbHO W MEPIEHIUKYISPHO OCH), CEYCHUS
KoHyca (mapajuieJbHOC OCHOBAHHMIO M IPOXOJSIIee Yepe3 BEpIIMHY), CEUCHUS
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha III0CKOCTH U B MpocTpaHCcTBe. CI0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpA HA YKCIO. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMIUJIAaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JCHUCTBUM C BekTopaMu. IIpsMmoyronpHas cucrema



KoopauHaT B mnpoctpaHctBe. Koopaunatel BekTopa. [Ipocreimme 3agaum B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMBIMU U TUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/JI IPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO TpeaMera
«MaremaTuka» XapaKTepU3yrTCs:

I'paknanckoe BOCIIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIECTBA, TMPEACTABICHHEM O
MaTEMaTUYECKNX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHUH,
npolenyp TpakaaHckoro oOmiectBa (BBIOOPBI, ONPOCHI M TMp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MIPOLIIOMY Y HACTOAILIEMY POCCUMCKON MATEMATUKH, HEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKONM MAaTe€MaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATHUX JOCTIXKEHUW B JIPYTMX HayKaX, TEXHOJOTHsX, cdepax

HSKOHOMHUKHU.
JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS
OCO3HaHHUEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;

c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JESITEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYUBOTO Oy TyIIETO.

JcTeTHYECKOe BOCTIMTAHUE!

ACTETUYECKUM OTHOILICHUWEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a7ad4, peleHni, pacCyXIeHHU;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

Du3nveckoe BOCIMTAHUE!

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 37J0pOBOTro U 6e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOC MUTAHUE, COATTAHCUPOBAHHBIA PEKUM 3aHATHH U

OTZIbIXA, peryisapHas busnueckas AKTUBHOCTB); bu3znUecKoro
COBEPLICHCTBOBAaHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBLHOMN
NEATEIBHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IICHHOCTH TPYAOIIOOMS, WHTEPECOM K
pasnuuHbIM  chepaM  MPOQPECCHOHANBHONW  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccun W Ppeannu3oBbIBATh COOCTBEHHBIC IKU3HCHHBIC IIJIaHBHI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTHYEeCKOMY OOpa30BaHHUIO W
caMO0Opa30BaHUI0 Ha TPOTSHKCHHH BCEW XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYSCKUX 3324 MAaTeMAaTHIECKON HAIPaBJICHHOCTH.

IKOJOrHYeCKOe BOCTIMTAHHE!

Cc(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYJIbTYPhI, TMOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYCCKUX TPOIIECCOB HA COCTOSIHHE IMPUPOTHOW M COIMATBHON
Cpelbl, OCO3HAaHHEM TJI00AJBHOTO  XapakTepa 3KOJOTHYECKUX IMpodJieMm,;
OpUCHTAIMCH Ha MPUMEHEHHE MaTEeMaTHYECKHX 3HAHUHM JUIsl pelleHus 3ajaad B
o0acTh OKpYy)KarIIel Cpepl, IUJIAHUPOBAaHUS TIOCTYNIKOB W OIEHKH WX
BO3MO>KHBIX MTOCIIEACTBHH JJIsI OKPYIKAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO  pasBUTHs HAyKH MW  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHHEM
MaTEeMaTHUECKOH HAyKH Kak cQepbl YeIOBEUYECKOH ACSITEIbHOCTH, JTaloB €€
pa3sBUTHSA W 3HAYMMOCTH JUJI Pa3BUTHS I[MBWIN3AIWW, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYECKOW KyJbTYpOW KaK CpPEJACTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOCKTHYIO M HCCIICIOBATCIIbCKYIO JICITCILHOCTD
WHAWBUIYATHHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBbTATDBI

MeTtanpeIMETHBIC PE3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOrO IMpeaMeTa
«MaremaTHKa» XapaKTePU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusmMu, YHUBEPCANbHbIMU Pe2YIIMUBHBIMU OellCMBUSMU.

1)  Vuueepcanvmvie  nosmasamenvhvle  Oelicmeus, — 00eCnevU8arom
Gopmuposanue 6a306bIX KOSHUMUBHBIX npoyeccos ooyuarouuxcs (ocsoenue
Memoo08  NO3HAHUSL — OKpyJicarowe2o  Mupa;  NnpuMeHeHue  J102UHeCKUXx,
UCCNe008aMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueil).

ba3oBble JloruuecKue 1eMCTBUSA:

e BBIABIIATH M XapaKTCPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYCCKHX
OOBCKTOB, TMOHATUH, OTHOLICHUN MEXIY MOHATHAMH, (OPMYIUPOBATH
ONpe/ACICHUST  TMOHATHH, YyCTaHABJIMBaTh CYIICCTBCHHBIM  MPHU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJiI OOOOIICHHS W CpPaBHCHUS, KPUTCPHUH
IPOBOJIUMOI0 aHAJIN3a,;

e BOCHPHHHMATH, (OPMYJUPOBATh W  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTCIIbHBIC W OTPHUIATEIbHBIC, CAMHWYHBIC, YacTHbIE M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEMaTUYCCKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
NPOTUBOpEYNs B (akTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSIX;



npemiaraTh  KpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JeJaTh BBIBOJLI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH,

e TMPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEPXKACHUH (IIPSIMBbIC M OT MPOTHUBHOTO), BHICTPAWBATH apryMEHTAITHIO,
MPUBOJANTH TPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIbI,

e BBIOMpATH CIOCOO pelieHUs y4eOHOW 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peElUIeHUs, BHIOUpATh HaubosIee MNOAXOMANIMN ¢ Yy4E€TOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Bba3oBble uccienoBaTeIbCKHeE 1eiiCTBUS

e HCIIOJBb30BATh BOIPOCHI KaK MCCIEAOBATENbCKUN HHCTPYMEHT MO3HAHUS,
dbopmynpoBaTh BONPOCH], (UKCUPYIOIIHE MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJHTH CaMOCTOSITEIIBHO CIUTAHMPOBAHHBII AKCIICPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIY
00BEKTaMH, SIBJICHHSIMH, TIPOIIECCAMU;

e  CaMOCTOSITEILHO (POPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOJIO/ICHUS, UCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIICHHIA,

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIIBUTATh
MIPEATOJIOKEHUSI O €T0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nHpopmanueii:

e BBIABIITH AePUIUTH UHGOPMAINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWHPOpPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3WPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAITHTO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS,

e CTPYKTYypUpPOBaTh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
chOPMYTUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvle KOMMyHUKamugHuwle Oelicmeusi, 00ecneyusam

copMUpPOBaAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menue:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh IMOJY4YEeHHBINH pPe3yNbTarT,

B X07ie 00CY>XICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CY>KAaeMOIl TeMBI,
npo0JieMbl, perraeMon 3a/1auu, BbICKa3bIBaTh HJI€H, HAIIEJICHHbIC Ha TTOUCK
pEIlIEHUs; COTMOCTABIATh CBOM CYXIEHHS C CYXICHUSIMU JIPYTUX
YYaCTHHMKOB JHajiora, oOHapyXMBaTh Pa3IMyMe U CXOJCTBO IMO3UIIMIA; B
KOPPEeKTHOH Gopme HopMyITUpoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS,
OpeACTaBIATh  pe3yJbTaThl  PEUICHHS  3aJaud,  SKCICPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yYETOM 3a/1a4 MPE3CHTAIlMU 1 0COOEHHOCTE! ay TUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCIOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHJMBUAYAIBHOU paOOThI IPU PEIICHUU YU€OHBIX 33/1a4; MPUHUMATH 11€JIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThl, pacnpeensTh BUAbl padoT, JOrOBapuBaThCs, 00CYKIaTh IPOLIECC
U pe3yJibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acCTBOBATh B TPYMITOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI H
KOOPAMHUPOBATb CBOM JICMUCTBUSI C JPYyTMMU WICHAMU KOMaHJIbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOUIUN MPOAYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeiicmeusi, obecneyusarom

Gopmuposarue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranu3anus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a/lauH, BRIOUPATh CIIOCO0 pelieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIB!

BJIAJCTh HABBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB,;
BJIQJ€Th CHocobamMM CaMONPOBEPKH, CaMOKOHTpOJIS Ipolecca Hu
pe3ysbTara peuieHus MaTeMaTHYECKOM 3a/1auy;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAMJEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM M YCIOBHSIM, OOBICHSITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJBTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBatTh MOHITUSIMU: TOUKA, MpsiMas, MIOCKOCTb.

[IpUMEHSTh aKCMOMBI CTEPEOMETPUU U CJICACTBHUS M3 HUX IPHU PEUICHUU
reOMETPUUECKHUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX
U IUTOCKOCTEM.

KiaccupunupoBath B3aMMHOE PACTOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMM. JBYTPAHHBIM yTOJ, TPaHM ABYTPAHHOIO YTIIA,
pedpo NBYTrpaHHOrO Yrja, JUHEWHBIM yroa ABYTPAaHHOTO yIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MNOHSATUSAMH. MHOTOIPAaHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIBHBIN MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIC BHJBI MHOTOIPDAaHHUKOB (IMHpaMuaa; TNpu3Ma,
IPSIMOYTOJIBHBIN MMapauie/ienuIe, Ky0).

Knaccudunuponath MHOTOTPaHHUKH, BBIOWpast OCHOBaHUS JUIST
Kinaccupukanuyd (BBIMYKIbIE W HEBBINYKIIBIC MHOTOTPAHHHMKH, IMPaBHIbHBIC
MHOTOTPaHHHUKH; IPSIMBIC ¥ HAKIIOHHBIE IPU3MBI, IApajUIC/ICIIHUIIE IbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS TJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIIUIIBI TOCTPOCHUS CEUYEHUM, UCTIONB3YS METO/ CJICIOB.

CTpouTh CE€UEHHSI MHOTOTPAHHHUKOB METOJOM  CJIEJOB, BBINOJHSATH
(BBIHOCHBIC) IIIOCKHE YEPTEIKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIIMUMH MO 00pas3liaM Uiu
aNropuTMaM, TPUMEHSASI HW3BECTHBIC AHAJUTHUYECKHE METOAbl TPU PEIICHUH
CTaHJIAPTHBIX MAaTE€MAaTUYECKHUX 3aJ1a4 HA BBIUYHUCIIEHUE PACCTOSSHUM MEXAY IBYMs
TOYKaMH, OT TOYKM JO NOPSMOW, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HAXOXKJIECHHUE TEOMETPUUECKUX BEJIIMUMH IO 00pa3liaM Uiu
aIropuTMaM, TPUMEHSAS HW3BECTHBIC AHAJUTHUYECKHE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJa4 Ha BBIYHCICHUE YIJIOB  MEXIY
CKPCIIMBAIOMINUMUCS TMPSIMBIMH, MEXAY NOPAMOM H  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbraucnare 00bEMBI U IUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma,
nupamMua) ¢ TMpUMEHEHHeM (OpMyJ, BBIYHCIATH COOTHOIICHUS  MEXKITY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHAMU. CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(OpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEJICTAaBICHHYIO Ha YEepPTEKaxX U
PUCYHKaX.

[TpumensaTh reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJIaralouiuX HECKOIbKO IIAroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOU (opMe.

[IpyMeHATP NPOCTEHUIIHE NPOTrPaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1aY.

[IpuBOINUTL INpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE WU
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHUSA HA IPAKTUKE. AHAJIW3UPOBATh PEATbHBIE
CUTyallun W IIPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMYIMpPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUd Ha s3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAHUEM F€OMETPUUYECKUX MTOHATUHI U TEOPEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKHE 3aa4H, CBA3AHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEJIMYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
HWIMHAPUYECKOM  NOBEPXHOCTH;  LWIMHIAP,  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHNYECKOW MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3HaBath Tena BpaiieHus (HWIMHID, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudunupoBaTs B3aUMHOE pacoioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NMOHATUAMMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOIl CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTrO CIIOS,
IApOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHS,
reOMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATHAMH. MHOTOTPDAaHHUK, BIUCAaHHBIK B cdepy u
ONHCAaHHBIM OKOJIO c¢epsl; cdepa, BOUCAHHAsT B MHOTOTPAaHHMK MWJIM TEJO
BpalllCHHUS.

BbI4HchsTh COOTHOLIEHUSI MEX]y IUIOIMIAISIMU MOBEPXHOCTEH M 00bEMaMU
MOJI0OHBIX TEJl.



N3o00pakath m3ydaemple (QUTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBIIoHATE (BBIHOCHBIE) IDIOCKHE YEPTEIKU M3 PUCYHKOB TPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpaIllCHHUS .

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYI0 Ha YepTekKax U
PUCYHKAX.

OrniepupoBatTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEWCTBUSA CJHOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXKEHHS BEKTOPA Ha YUCJI0, OOBACHITH, KAKUMH CBOMCTBAMHU OHM 00JIaJ1aIO0T.

[IpuMeHTh NpaBUiIO NapasieIenunea.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJI MEXIY
BEKTOpPaMH, CKAJIPHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxonuts cymMmMy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKTY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHHUE, PACKIAIbIBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTe TeoMmeTpuueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAratoluX HECKOIbKO IaroB PEUICHHUS, €CJIN YCIOBUS TPUMEHEHHUS
3aJlaHbl B SIBHOU (hopme.

Pematp mpocreimye reoMeTpuYeCcKue 3aJauyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/IA.

Pemate 3amauym Ha J0KAa3aTelNbCTBO MATEMATHYECKUX OTHOLIEHUH WU
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH MO o0pasiaM Win airOpUTMaM, IMPUMEHSISI
M3BECTHBIE METO/IBI DU PELICHUN CTAHAAPTHBIX MATEMAaTUUECKHUX 3a]1a4.

[IpumeHsaTs OpOCTEHIIHE MPOrpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUM B UCKYCCTBE.

[IprMeHsTh MOJIydEHHBIE 3HAHUS HA MPAKTUKE. AHAIM3UPOBATH PEaJIbHBIE
CUTyallud W IMPUMEHATh W3YUYEHHBIE IIOHATHUS B IHPOLECCE IOUCKA PEIICHUS
MaTeMaTUYeCcK CQHOPMYJIMPOBAHHON TPOOIEMBbI, MOJECIUPOBATH pEalbHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh MOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHNEM T€OMETPUUYECKUX TTOHSATUH U TEOpEM, amnmapara ajareophl; pemarth
MMPAKTUYECKUE 3a/1a41, CBA3aHHBIE C HAXO0XKIECHUEM T€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
Kourpoabubie IIpakTHyeckue
n/m NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoTsbI padoThI
pecypcsbl
bubnuorexa [{OK
1 B 1
BE/ICIHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIUKYISIPHOCTD MPSIMBIX U 12 bubmmorexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 VYTi1el MEXKAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.eds0.ru/1c209e37
bu6nmoreka LIOK
° MrororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
0 OOBEMEI MHOrOTpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 brbmmorexa [TOK
P ' P 4 https://m.eds00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



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

11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )
NMporpamMmslI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
! Tena ppaeiis 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 httos://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 06001IICHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsuble IIpakTuyeckue
n/m Bcero u3ydeHust o0Opa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
OcHOBHBIE IOHATHUS CTEPEOMETPHUH:
TOYKA, IpsiMasi, TUIOCKOCTbh,
npoctpancTBo. [IpaBuna
1/1506 I;)KGHI/ISI Hapnc Kax: 1 bubmorexa HOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH,
napauIebHbIX MPSIMBIX (OTPE3KOB),
CepeHbBI OTPE3Ka
[TonsTus: nepecekaromumecs
IJTOCKOCTH, MIEPECEKAIOIIMECS TTPsiMast 1 bubmorexa HOK
» 11ep p https://m.edsoo.ru/2d8a9c99
U TJIOCKOCTh
[TonsaTHA: nepecekarommecs
IJTOCKOCTH, MIEPECEKAIOIIMECS TTPsiMast 1 brbmmorexa [TOK
» TICP p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOT'PAaHHUKAMH,
n300pakeHue MHOTOTPaHHUKOB Ha 1 bubmuoreka [JOK
PHUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanwsHbie cBeeHNs 0 Kyoe u
nUpaMue, X pa3BEPTKU U MOJIETH 1 Bubmmorexa [IOK
PaMItie, fIx paseep ' https://m.eds00.ru/b30df38
CeueHust MHOTOTPAaHHUKOB
bu6muoreka [IOK
HavansHbie cBeieHNs 0 KyOe u 1 1

https://m.edso0.ru/3d8ffd32



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

NApaMuU/e, UX pa3BEPTKU U MOJIEIH.
CeueHnst MHOTOIPaHHUKOB

TToustue 00 akCHOMAaTHYECKOM

7 IOCTPOCHUU CTCPCOMETPUU. AaKCUOMBI bubmmorexa HOK
p p pHit: https://m.edsoo.ru/0Occ5c4fe
CTEPEOMETPUM U CIIEICTBUS U3 HUX
[TonsiTre 06 aKCHOMaTUYECKOM
8 MIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubmmorexa [JOK
P P pHH- https://m.edso0.ru/239c8cb4
CTEPEOMETPUM U CIIECICTBUS U3 HUX
[TonsTHE 06 AKCHOMATUYECKOM
9 MIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
P b puH- https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akCMOMATHYECKOM
10 MIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOE pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: MEPECEKAOIINECs, bubanorexa [JOK
MapayIeIbHbBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMble
[TapamienbHOCTh NPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!
12 IIapaJisICJIbHbIC IIPSAMBIC B bubnmorexa HOK
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX
[TapamienbHOCTE NPSIMBIX U
13 IJIOCKOCTEHN B MPOCTPAHCTBE:! bubmuoreka [JOK
[TapamiensHOCTH IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmoreka [JOK
14 VYTI1Bl ¢ COHANpaBIeHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
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

CTOpPOHAMH

15 Yron Mexay npsMbIMU B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroa Mexay npsMbIMHU B bubmmorexa [JOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh MIIOCKOCTEN! Bbu6mumoreka [JOK
MapaJiyIeIbHbIE TTIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napasuieabHbIX IIOCKOCTEN bubmmorexa [OK
P https://m.edsoo.ru/e504d656
[Ipocreiinue npocTpaHCTBEHHbBIE
19 (GurypsI Ha IIOCKOCTH: TETPAd bubmmorexa [OK
P + TETPAAP, https://m.eds00.ru/4a28dc02
KyO, apajuienenumnes
. bubnuorexa [{OK
20 Hocrpoene ceucnuit https://m.edsoo.ru/1d434dOf
bu6nmoreka LIOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[IpsiMble 1 TJIOCKOCTH B bubnnorexa [JOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN "
[TepieHAMKYASAPHOCTH NPAMOUN 1
23 HH(I))CKO(jITM'};Ie pneH WK IJ)ISI HBIC buomorexa LIOK
- HEPHCHIMRY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIe U bubmuoreka [JOK
MEPIEHAUKYIISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMbIe mapanenbHbIe U bu6muoreka [JOK
MEPIICHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJIsIpHOCTH bubnnorexa [JOK
IIPSIMOM U TUIOCKOCTHU https://m.eds00.ru/79165d15

98 Teopema o npsamoi bubmmorexa [JOK
MEePNEHANKYISIPHOHN TIIIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimMoit Bbu6mumoreka [JOK
MEPIEHANKYISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEPIECHANKYISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKymsip U HAKJIOHHBIE:

b K

31 paccTosiHue OT TOYKU JI0 TIIOCKOCTH, h;f;;;;fg;?ﬁ 133c477d3
PACCTOSHUE OT MPAMOM [0 IIJIOCKOCTH T '
[TepnieHIUKYISIp ¥ HAKJIOHHBIC:

32 paccTOsIHUE OT TOYKH JI0 TIIOCKOCTH, ngg;;fg;?ﬁ};(s fofadd
paccTosiHue OT MPSAMOMN J0 MIIOCKOCTH T '
[TepnieHIUKYISIp ¥ HAKJIOHHBIC:

33 paccTOsIHUE OT TOYKH JI0 TIIOCKOCTH, ngsj?;r?]T:g;gg/I:Sb?bS@
paccTostHUE OT MPSAMOU 70 TIOCKOCTH T '
[lepnieHIUKYMsIp U HAKJIOHHBIE:

34 paccTOsIHUE OT TOYKH JI0 TIIOCKOCTH, ]r?tlffsj?ll//lr(r)f:g;)grcjllébeeﬂbc
paccTostHUE OT MPSAMOM 70 MIIOCKOCTH T '

35 VYTibl B IPOCTPAHCTBE: YTOJI MEXIY bubnuoreka [JOK
MIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTpaHHBIN yToJ, TMHERHBIN Yroil bu6muoreka [JOK
JIBYTPaHHOTO yrJja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yTroJl, TUHEHHBIN yroJ bubmuoreka [JOK
JIBYTPaHHOI'O yrja https://m.edsoo.ru/c7c777ed

38 [lepneHUKyYISIPHOCTD MJIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJTIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[TepieHAMKYASAPHOCTD MIOCKOCTEM:

bu6nmoreka LIOK

39 HIpHIHAK HipHeHﬂHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHAMKYASAPHOCTD MIOCKOCTEH:
40 MIPU3HAK MEPIECHIUKYISIPHOCTH JBYX bubmmorexa [TOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx mepneHAUKYIIpPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nmepreHANKYIIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbnas pabora no temam
44 "[lepneHAUKYISPHOCTD NPSMBIX U bubmuoreka [JOK
MJIOCKOCTEH' ' U "YTIIbI MEXTY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH'
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
45 BBIITYKJIbIE ¥ HEBBIITYKJIBIE bubmmorexa LIOK
R https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yrosibHas nmpu3Ma, rpaHu U
46 OCHOBAHMS TIPU3MBI; TIpsiMasi 1 bubnmorexa [JOK
HaKJIOHHAs TIPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MIPU3MBI
47 [Tapannenenunen, npsIMOYroJIbHbIN bu6muoreka [JOK

MapajuieenuIiel U ero CBOMCTBa

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
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48

49

50

[Mupamupa: N-yrompHasi MUpamMua,
IpaHy ¥ OCHOBAHUE MUPAMU/IBI,
OOKOBas M MOJHAsS TIOBEPXHOCTh
UpaMHU/IbI, IPABUIIbHAS U yCeUEHHAS
nupamMua

[IpaBuIbHBIE MHOTOTPAHHUKH:
MOHSTHE TPaBHILHOTO
MHOTOTpaHHHKA; IPaBUIbHAS IPU3Ma
Y TIpaBUJIbHAS UPAMU/IA; IPABUIbHAS
TpeyrojbHas MUpaMuia 1
IIpaBWIbHBIN TETpa’ap; KyO
[IpencraBnenne o MpaBUIBHBIX
MHOTOTPaHHHUKAX . OKTadp,
JO0AEKadIp U UKOCAdIP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

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

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CuMMeTpusi B IPOCTPAHCTBE:!
CUMMETpUSI OTHOCUTENILHO TOYKH,
IIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUU B IUPaMHUJaX,
napajuleJIenuIne1ax, NpaBUiIbHbIX
MHOTOTpaHHUKAX

Briuncienue >j1eMEHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHamy,

YTJIBI

bubmmoreka IIOK
https://m.edsoo.ru/b9e777d9

but6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tmomane 60KOBOI MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOK
MIPHU3MBI, TJIOMIATh OCHOBAHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MIPSAMOM IIPU3MBI

but6mmoreka [IOK
https://m.edsoo0.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH U

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTHU NPABUIILHON

MUPaMHJIbI, TEOpeMa O TUIoLIaAN
OOKOBOM IMMOBEPXHOCTH YCEUEHHOM

https://m.edsoo0.ru/5603e30b

TTHPAMH/IBI
55 Konrponsnas pabora o Teme Bbu6mumoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6nmoreka LIOK
56 Honsie 06 0bneme https://m.edsoo.ru/7ad0020b
. bubmmorexa [JOK
> OObém mapamue! https://m.edso0.ru/235171b3
N bubmmorexa [JOK
o8 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59 OOBEM mpamHE! https://m.edso0.ru/79¢10312
N bubnuorexa [{OK
60 OOBEM mpamiE! https://m.edsoo.ru/2faadc3f
N bubnuorexa [{OK
61 OOBEM mpH3MbI https://m.edso0.ru/79853608
N bubmuoreka [{OK
62 OOBEM mpH3MbI https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [JOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHnue, 06001IEeHNE
65 cHUCTeMaTH3aIvs 3HaHHH. bubmuoreka [IOK

[Toctpoenue ceuenuii B
MHOT'OI'paHHUKE

https://m.edso0.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpeHUe, 0600MIICHNE
cUcTeMaTU3auus 3HaHW.

66 Brluucnenue paccTosHUN: MEXIy 1 bubmmorexa [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka LIOK
o7 Hrorosas kowTposbHas pabora L https://m.edsoo0.ru/b9146bcO
[ToBTOpEeHME, 0000IIEHNE
cHUCTeMaTH3alis 3HAHHH.
BrrunciieHne yriioB: MEx
68 CKpGHII/IBaIOHIZIFMI/ICﬂ Hp?[MIiMPI, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KoJsnyecTBO yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie IlpakTunueckue p
n/m Bcero u3ydyeHusi odpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: neHTp, paamyc,

1 “aMeTp; TUIOMAb TOBEPXHOCTH 1 bubmorexa HOK
A P, tioma P https://m.edso0.ru/0341bc2b
cdepbl
B3anmMHoe pacnionokenue cepbl U

_ bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeJabHas IJI0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o0paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocTu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[Hunuaapudeckas IOBEPXHOCTH,

4 o0pa3zyromue NUIUHIPHIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIIasi ¥ OCh; 1 bubnnorexa [JOK
TJI01IaTh OOKOBOM ¥ TMOTHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N300paxkeHne nuIuHApa HA
IUIOCKOCTH. Pa3BEpTKa 1uanHapa.

6 CeveHus AITUH pa (HJ'IOCKOCTII:)IO 1 bubmmorexa LIOK

H . AP ’ https://m.edsoo.ru/016e25eb
napauIeIbHON HITH
MEPIECHANKYIIIPHON OCH IHIMH/IPA)
bubnmoreka [JOK
7 Konnueckast moBEpXHOCT, 1 nosmoteka I

https://m.edsoo.ru/c94ba09b
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o0pa3yronre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKO# OBEPXHOCTH

Konyc: ocHOBaHuE U BepILIMHA,

8 00pa3yroias ¥ 0Ch, IJI0IIAb bubmorexa [JOK
pasyrotl by TIOTHAA https://m.eds00.ru/897dd3b2
OOKOBO¥ ¥ MMOJTHON TTOBEPXHOCTH
Y ceuéHHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi,I/Iﬂ u goxzf;z bubnnorexa [IOK
' https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.
Ceuenust KoHyca (IIOCKOCTEIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTHIO, TPOXOISIIEH Yepe3
BEPIIUHY)

11 KoMb6unanus Ten BpaieHus u bu6nunoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHukK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BUcaHHAs B bubanorexa [JOK
MHOTOI'PAHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIIeHUS

13 [TonsiTue 06 06BéMe. OCHOBHEIC but6mmoreka [IOK
CBOICTBA 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

N bubnuoreka [JOK

14 06 )

DOM IHIHRPE, XoHyca https://m.edso0.ru/5513d87b
but6mmoreka [IOK

15 8
OOLEM mapa i momaz, cheprt https://m.edsoo.ru/d189bde2

16 [TooOHBIE TENa B IPOCTPAHCTBE. bubnmorexa LOK

https://m.edso0.ru/810cfleb
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COOTHOIIICHUST MEX/TY TUTOMIAISIMHU
MOBEPXHOCTEH, 00BEMAMH
MOIOOHBIX TeJ

17 Konrponsnas pabora no Temam bubnuoreka [IOK
"Tena Bpamenus” u "O0beMbI TET" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mimockocT U B bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHEe U BBIYUTAaHUE BEKTOPOB bubnnorexa [IOK
p https://m.edso0.ru/23f4f089
20 VMHOXKEHUE BEKTOpa Ha YHUCIIO bubnnorexa [IOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOPaAM bubnnorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapasuienenumnena
Pertenne 3agad4, cBsI3aHHEBIX C
22 MIpHUMEHEHUEM MIPABIII JEHCTBUH C bubmorexa HOK
p p a https://m.edso0.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIH METO
23 n HpIGISIHeHI/II/I reOMep HYECKUX ’ bubmmorexa [TOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJAMHAT B IPOCTPAHCTBE. bu6muoreka [JOK
Koopnunarsl BekTopa. IIpocreiimne https://m.edsoo.ru/48db7058
3a/1auyd B KOOpAMHATaX
o5 VYTroa Mexay BEeKTOpaMH. bubnnorexa [JOK
CxanspHoe Npon3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6muoreka [IOK

MMpsAMBIMHA U TNIOCKOCTAMUA

https://m.edso0.ru/8efbe78e
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Konrtponsnas padora o Teme

27 "BekTopsl 1 KOOPAUHATHI B 1 bubmmorexa [JOK
. https://m.eds00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUe, 0600IICHNE 1
cucTteMaTu3anus 3HaHui. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, ¢pakTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJITAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
cuctemaTu3aius 3Hanni. OCHOBHBIC bubnuoreka [{OK
29 1
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTH3aIlvs 3HaHWH. 3a/1a9n 1 bubnuoreka [{OK
IJITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cUcTeMaTH3alys 3HaHui. 3a1aun 1 bubmuoreka [{OK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
39 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnunoreka LIOK
33 Hrorosas konTposbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 IToBTOpenue, 0000IEHNE U 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

* MaTemaruka: anredpa ¥ Hadyajila MaTEeMaTHYECKOT0 aHanu3a, TeOMEeTPHSI.
I'eomerpus, 10-11 kmacer/ Aranacss JI.C., byty3os B.®., Kagomues C.b. u ap.,

AxtmonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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