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HOACHUTEJIbHAS 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 — 11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, TMPEABIABISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa3oBaHUI0, W TPAIUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJII CaMOpPA3BUTHUS M HEMPEPHIBHOIO 0Opa3oBaHMUS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEOHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHA MPaKTUYECKOM 3HAYUMOCTBIO METANpelIMETHbIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUH B HANPABJICHUHM JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcs, (GopMHUpPOBaHUs (YHKIMOHAIBHOM MAaTeMaTHYECKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTrUX YUYeOHBIX AUCIMIUIMH. Pa3BUTHE Y 00ydYaromuXxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH U TPOUCXOXKJIECHUU TE€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK U POJIM MaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHWU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS
yUanuxcs, a TaKKe KadeCTB MBIIUICHHUS, HEOOXOMWMBIX IS aJaNnTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUTMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIieHUE, (HOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
HOHSITUIHBIX OCHOB T€OMETPHUU U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKACHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3a7ad, YMEHHUE BBIJIBUTATh M OMPOBEPraTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX ACSATENbHOCTH 4YeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
POCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COMHAIbHOrO ObITHs, Qopma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI y4eOHOM U TPYAOBOM NEATETHLHOCTH,



SBIIIETCS. OJHUM W3 TMPO(EeCCHOHATHHO BAXKHBIX KAaueCTB, MOJITOMY AaKTyalbHa
3amadya (QopMUPOBaHHUS Yy OOYyYaroUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOHN JAEATETbHOCTH TI0 MHOTUM HAIPaBIICHUSM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenu(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAOHKEHNS 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
OOYYarOIIMXCS CPEIHEH IIKOJBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha YpOBHE OCHOBHOro 00I1ero odpa3zoBaHusa. Takum oOpa3om, oOydaroluecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YYHTh I'€OMETPHUIO Oojee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTikeHrne UenM OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOM ypoBHE B 10—11 kaccax sBISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE TPEICTABICHUS O MHOTOIPAaHHUMKAX W TeJaxX BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearTbHOM MHPE MHOTOTPaHHUKH U TEJla BPAIICHNUS;

e OBJAJCHUE METOJAMH PEIICHMsS 3a/lady Ha MOCTPOCHUS Ha M300pa)KEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHUE  AJITOPUTMAMH  pEHICHUS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMupoBaHne yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcs, TO3HABATEIbHOM  AKTMBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIIMOHATIBHON I'PaMOTHOCTH, pEJIeBaHTHOM
reOMETpUU: yMEHHE PACIO3HABAaTh IMPOSBICHUS TE€OMETPHUUECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH U3YUYEHUU IPYIHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIMpOBaTh HX HaA S3bIKE
reOMETPUHU U CO3/1aBaTh F€OMETPUUECKHE MOEINHU, IPUMEHITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAM4UTENHHON OCOOEHHOCTHIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPAaKTUYECKON JeATEeNbHOCTU. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  337a4 Ha  OINEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBAHHE O0pa3oM — B YCIOBHUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BexTopsl U KOOpAMHATEI B IpocTpaHCTBEY. DopMHUpOBaHHUE JTOrMUECKUX YMEHUI
pacnpezensieTcss He TOJbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M MO rojaaMm
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI pabodeil mporpaMMmsbl, paclpenein€éHHbIM 10 TrojamM oOydeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPUUYECCKUMHU
HNOHSTUSIMU M HaBBIKAMH OCYILECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NPEICTaBICHUN OOydyarouIuxcs, pacuiupss U
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha m3ydenne reomerpuu oTBoAMTCS 2 yaca B Hezaenmto B 10 kitacce u 2 yaca B
Heaemo B 11 kmacce, Bcero 3a niBa roja ooy4denus - 136 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpuU. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBHS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NapaJUIENIbBHOCTh TPEX MPSMBIX; MAPAIIENBHOCTh NMPSAMONW MU IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapajuleibHbIE  IIOCKOCTH; CBONCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TETpa’ip, KyO, napajuieiaenunen; NoOCTPOCHUE CEYECHUN.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEPIECHANKYIAPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJd MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IUIOCKOCTEN: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBIL; MPsSMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IPSMOYTOJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl Tpu3Mbl W nupaMmuabl. [IpaBHIIbHBIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTIOTPAHHHUKAX: OKTad3p,
nonexasap v ukocasap. CeyeHus NpU3Mbl U TUPaMUIbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 3J€eMEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiad, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH U IIOJHOM TMOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mnpocTtpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MMOBEPXHOCTh, oOpazyroniue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ylomas W OCh; IUIOMIaJAh OOKOBOHW U TIOJHOMU
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KOoHyC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTKka IMIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOIOTPAaHHUK, WA TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO TMapajuiefienunena u ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHble Tena B mpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAaHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3AHHBIX  C
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. IlpsAmoyroneHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmime 3amaun B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMBIMU U IUIOCKOCTSIMUA. KOOpAMHAaTHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'paxnanckoe BociuTanue:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMErocs Kak akKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLUMAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C WX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTnyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, penieHu, pacCyXIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JWYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro oopasa *Ku3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIly, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peamu3oBbIBaTh COOCTBEHHBbIE >KM3HEHHBIE ILJIAHBI;



FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTEeMaTU4YeCKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW [JI1 PELICHUs 3a]ad B
00JJaCTU  OKpYXAaloIlel Ccpenpbl, IUTAaHUPOBAHUS IOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HAyKh Kak cdepbl YelIOBEUeCKOW MeATeNbHOCTH, ITaloB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpOYeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy IMOHATUAMH; (OPMYIUPOBATH
ONpenesicHUsl TOHATHUW; YCTaHABJIMBATH  CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIpPUHUMATh, (opMyaupoBaTh W  MNPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATENbHBIC, €IWHUYHBIC, YaCTHbIE WU OOIIWE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPXKICHHSIX,



npenjaratb ~ KpUTEpUU Ui BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TIPOTHUBHOI0), BHICTPANBATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIE€HUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpaTh HauboNee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE IO YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIIECHHUS U BBHIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJEKHOCTh uH(popMaLH o CaMOCTOATENIBHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanomuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



BOCIPUHUMATh U  (OPMYJIUPOBATh CYXKIEHUSI B COOTBETCTBUHM C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOUHO, TPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS II0
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npo0JieMBbl, pelIaeMon 3a/1auu, BbICKa3blBaTh UJI€U, HAllCIEHHbIE HA MIOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHAMH JIPYTUX
YYaCTHUKOB JHayora, OOHapy»uBaTh PA3IMYME U CXOJCTBO IMO3ULIUMA; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pE3yJabTaTbl  pEIIEHUs  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MpPEUMYIIecTBA  KOMaHAHOM U
WHANBUYaTbHON PabOThI MPU PEMICHUH YUEOHBIX 3a/1a4; TPUHUMATH e
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popmMax paboThl (00CYKaeHUsI, OOMEH MHEHU,
«MO3TOBBIC IITYPMBI» M WHBIC); BBINOJHATh CBOK YacTh pPabOTHI H
KOOPJMHUPOBATh CBOM JIEUCTBUA C JPYTMMH 4YJI€HaAMU KOMAaHJBI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABaTEIbHOW pediaekcur Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOIPOBEPKHM, CAMOKOHTPOJIA Ipolecca U
pe3yJibTara peleHus MaTeEMaTUYeCKOMN 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OlIGHUBATh COOTBETCTBHUE pe3yjibTaTa ILEIW U YCIOBUSM, OOBSICHSITH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX MPH PEIICHUH
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd ABYTPAHHOTO YrJja,
peOpo NIBYrpaHHOrO yrjia; JMHEWHBIN Yroj ABYIPaHHOrO YIJia; rpajlycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUpaMHla; NpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS IS
KJacCUPUKAUU (BBINYKJIbIE W HEBBINYKJIblE MHOTOIPDAHHUKHU; IpPaBUJIbHbIE
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMH: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOTPAaHHHKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3aaun Ha HaXOXKJIECHUE TEOMETPUUYECKUX BEIMYUH 1O o0pas3iam Wiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl MpU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pemrats 3aaun Ha HAXOXKIACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aNIrOpUTMaM, TPUMEHSS MW3BECTHBIE AaHAJUTHUYECKUE METOIbl TMPU PEIICHUU
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS ~ TMPSIMBIMH, MEXKIY TMpsIMOH M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnars 00bEMBI M TUIOMIAIM OBEPXHOCTEH MHOTOrpaHHUKOB (IpHU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMYJ; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMHM: CUMMETpPHsS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(OPMALMIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumeHsaTh TeoMeTpuueckue QakTbl [JIs PEHIeHUS] CTePEOMETPUUYECKHUX
3a7ay4, MPEANOIararolux HECKOJIbKO 1IaroB PEIICHUs, €CJIU YCIOBUS IIPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs nOpocTedlIMe OPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTE HpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE W
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLIECCE IIOUCKA PEILICHUS
MaTeMaTU4yecku CGHOpPMYJIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpsl; permarh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh TOHATHSIMHU: LWJIMHIPUYECKAs MOBEPXHOCTh, 0Opa3zyroliue
IWIMHAPUYECKON  TIOBEPXHOCTH;  IIWIMHIP;  KOHUYECKass  IMOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00BEMBI M MIIOMIAIM  TIOBEPXHOCTEH T  BpalleHUs,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYucisiTh COOTHOMICHHSI MEXKIY TUIOMIAJSIMU TMOBEPXHOCTEH U 00bEMamMu
IIOJOOHBIX TEI.



N3o0paxarh wu3ydaemble (GUTYpbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, HMHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha uepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1a10T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIrOld MEXKIY
BEKTOPAMHU, CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTh reoMeTpuueckue @akTbl ISl PEIICHUsS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaraliiX HECKOJIbKO IAr0B PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemate mpocreimme reoMeTpuyecKue 3aladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemrare 3agayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHHW W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumeHaTs nOpocTedMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUUECKUX 3a/1a4.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud U IPUMEHATb HU3YYEHHBIC IIOHATHS B IIPOLIECCE IIOMCKA pPELICHUs
MaTEeMaTUYECKH C(OPMYIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3bIKE T'E€OMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAaKTUYECKUE 3a1a4l, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3ienoB U TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 [ToBTOpEeHune 5 1
2 Hununnp, konyc, map 16 1
3 OO0BEMBI TEN 17 1
4 BexTopsl B mpocTpaHCcTBE 6 1
5 MeTto KOOpAMHAT B IPOCTPAHCTBE. 14 1
JBro>xeHust
6 [ToBTOpenue, 0606meHI:Ie, 10 1
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHUSL CTEPEOMETPUHN: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuna
n300paKeHMs Ha PUCYHKaX: N300pakeHUs
TUTOCKOCTEH, TapajlIeIbHBIX MPSMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

IlonsTus: NepeCCKaromuecsd rmiI0CKOCTHU,
MNepeceKarommecs npsaMas U IiI0CKOCTb

TlonsTus: MEPECCKAOIMMECH IMIO0CKOCTH,
NnepeceKaromumecs npsamas 1 rmioCKOCTb

3HAKOMCTBO C MHOI'OT' PAaHHUKAMU,
I/1306pa)KeHI/IC MHOT'OI'paHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanbpHble cBeieHus 0 Kyoe U nupamu/ie,
uXx pa3BEépTku U Moaenu. CeueHust
MHOI'OI'DAHHUKOB

HauanbpHble cBeieHUs 0 KyOe U mupamu/ie,
ux pa3BEépTKU U Mojenu. CeueHust
MHOTOI'PaHHUKOB

[ousiTe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEpEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX




ITonstre 00 aKCHOMAaTHYECKOM IMOCTPOCHUHN

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[onsiTHe 06 aKCHOMAaTHYECKOM ITOCTPOECHUH

9 CTEpEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUSA U3 HUX
[onsiTne 06 aKCHOMAaTHYECKOM ITOCTPOCHUH

10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3auMHoe pacnoniokeHue npsMbIX B

11 MPOCTPAHCTBE: MEPECEKAIOIINECS,
napaJulesIbHbIE U CKPEIIUBAIOIINECS IPSIMbIE
[lapannenbHOCTb NPSAMBIX U INIOCKOCTEN B

12 HPOCTPaAHCTBE: MapajliesbHbIE MPSIMbIE B
MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX
TPSIMBIX
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpaHncTse: [lapamienbHOCTb IPSIMOH U
IUIOCKOCTH

14 VYTIubl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 Yrois Mexay NpsAMBIMU B IIPOCTPAHCTBE

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE

17 [lapannenbHOCTh MIIOCKOCTEH:
napajuiesbHble II0CKOCTH

18 CaolicTBa napajuleIbHBIX MIOCKOCTEN

19 I[pocreiimune npocTpaHCTBEHHbBIE (PUTYPBI HA
IUIOCKOCTH: TE€TPa’ip, KyO, napajuiesienume]

20 [Toctpoenue cedyeHwmit




21

[TocTpoenue ceueHui

KonTponbras padora no teme "TIpsmbie u

22 IJIOCKOCTH B mpocTpaHcTre. [lapannensHocTb
IPSIMBIX U INIOCKOCTEMN"

93 [lepnieHAUKYIAPHOCTH MPSIMOM U IJIOCKOCTH:
NEePIEeHIUKYISPHbIE IPSIMbIE B IPOCTPAHCTBE

24 [IpsMble mapasuienabHbIe U
NEPIEHIUKYIISIPHBIE K IIIOCKOCTH

o5 I[IpsiMble napanenbHble U
HEePHEHNKYJIISIPHBIE K IUIOCKOCTH

26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOU U
IUIOCKOCTH

97 [Tpu3Hak neprneHAnKyISpHOCTH IPAMOM 1
IUIOCKOCTH

28 Teopema o0 psiMOi EPIIEHANKYIISIPHOU
IUIOCKOCTH

29 TeopeMa o npsiMOii ePHEHANKYISIPHON
IUIOCKOCTH

30 Teopema o0 IpsiMOii IEPIIEHAUKYIISIPHOU
IUIOCKOCTH
[lepneHIuKyIsp U HAKJIOHHbIE: PACCTOSIHUE

31 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J10 IIJIOCKOCTH
[lepnieHauKynsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
HpSMOM 10 MIIOCKOCTH

33 [lepnieHauKynsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paACCTOSAHHUEC OT




HpﬂMOfI J0 IINIOCKOCTH

[leprieHAMKYTSIp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IVIOCKOCTH

35 VYTIubl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOI
U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIA yrOjl
JBYTPaHHOI'O yIjia

37 JIByrpaHHBIN yTOJ, JMHEHHBIA YT OJI
JBYTPAHHOT'O yIia

38 [lepneHquKyIAPHOCTD IIJIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYIIPHOCTU ABYX INIOCKOCTEN

39 [leprieH IUKYIAPHOCTD TIOCKOCTEH: MPU3HAK
NEPIEeHIUKYISIPHOCTHU JABYX IIOCKOCTEH

40 [lepneHquKyIsIpHOCTD MIJIOCKOCTEN: IPU3HAK
NEPIEHUKYISIPHOCTU ABYX IIOCKOCTEN

41 Teopema o TpEX MEepHEHANKYIIIPAX

42 Teopema o TpEX mEepHIEHANKYIISIPAX

43 Teopema o TpEX mepreHANKYIsIpax
KonTtponbHas paboTa o remam

44 "TlepneHqUKyYISIPHOCTD NPSMBIX U
wiockocTe" ¥ "YTIbel Mexay IpsIMbIMU U
IIOCKOCTSIMU"
[lonsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA

46 [Ipusma: N-yrosibHas mpu3Ma; rpaHu U




OCHOBAHUA IIPU3MBI; IIPsIMast U HAKJIIOHHAs
pU3MBbI; OOKOBAsI U MOJIHAS MOBEPXHOCTH
IIPU3MBI

47

[Tapamenenumnen, IpAMOYTOJIbHBIN
napajuleJICIUIe] U €ro CBOUCTBA

48

[Impamupa: N-yrojapHas NUpaMuIa, TPaHy U
OCHOBaHUE MUPaMU/Ibl; OOKOBaAsl U MOJIHAS
MOBEPXHOCTh TMPAMU/IbL; TPaBUIIbHAS U
yceuéHHas nupaMua

49

[IpaBusibHBIE MHOIOI'PAHHUKH: TOHATHE
MPAaBUJIBHOTO MHOTOIPAHHUKA; PAaBUIIbHAS
pu3Ma U NpaBUiIbHAS THPaMUIA;
npaBUiIbHAS TPEYrojbHAas MUpaMuaa U
NpaBUIBbHBINA TETpa’Ip; KyO

50

[IpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadaAp, A0JIeKadip U
HKOCadIp.

o1

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIHO TOYKH, IPSIMOM, TNIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuax,
napajulesienumne1ax, NpaBUIbHbBIX
MHOTOTpaHHUKAX

52

Beranciienue 371eMEHTOB MHOTOTPAaHHHKOB:
pé6pa, TuaroHanu, yribl

53

[Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM
IMOBCPXHOCTHU HpHMOI\/'I MMPU3MBI, IJIOAAb
OCHOBaHMIi, TeOpeMa 0 OOKOBOI
HOBEPXHOCTH MPSIMOM MTPU3MBI




[Tnomaas GOKOBOM MOBEPXHOCTH H
MOBEPXHOCTH MTPABUIILHOW MUPAMHU/IBI,

>4 TeopeMa O IO OOKOBOM MOBEPXHOCTH !
YCEYEHHOU MUPAMUIBI
55 KonTtpomnbHas padboTa 1o teme 1
"MHororpaHHuku"
56 [onsite 06 00BEME 1
57 O0BéM UpamMuIbI 1
58 O0BEM TUpaMUIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM nupamMuIbl 1
61 O0BEM npu3MbI 1
62 O0BEM IPU3MBI 1
63 OO0BEM TPU3MBI 1
64 Kontponbnas padota no teme "O0bEMBI 1
MHOTOIPaHHUKOB"
[ToBTOpeHme, 0600MIeHNE CUCTeMAaTH3AITNS
65 3Hanmid. [locTpoenue ceueHuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 000OIIEHNE CUCTEMATU3AITHSI
3HaHUW. BeluncieHNEe pacCTOSHUN: MEXIY
66 JIBYMSI TOYKaMH, OT TOYKH JI0 MIPSIMOH, OT 1
TOYKH JI0 TFIOCKOCTH, MEXKIY
CKPELIUBAIOIIUMUCS MPSIMBIMU
67 HroroBasi KoHTpoIbHAS paboTa 1
[ToBTOpeHue, 06001IEHNE CUCTEMAaTH3AITUS
68 3HaHW#. Berauciienue yrios: MexXy 1

CKPCHIMBAOIIUMUCS ITPAMBIMHA, MCIKAY




IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX YIJIOB,

YTIIOB MEXIY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
uudposBbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl

[ToBTOpEeHME. AKCHOMBI CTEPEOMETPUH.
1 CrnencTBus U3 aKCUOM. 1

[ToBTOpenue. IlapannenbHOCTh IPSMBIX U
2 IIJIOCKOCTEM. 1

[ToBTOpenue. IleprneHAUKYATPHOCTD MPSAMBIX
3 U TJIOCKOCTEM. 1
4 IloBTOpenne. MHOrOrpaHHUKH. 1

BxonHasi kKoHTposIbLHAs1 padoTa mo
5 reoMeTpHHu. 1 1
6 [lonsTne nunuHapa. 1
7 [Inomaae NOBEPXHOCTU LUIIUHAPA. 1
8 Hunuuanap. Pemenue 3agay. 1
9 ITonsaTHe KoHyca. 1
10 [Inomaas NOBEPXHOCTH KOHYCA. 1
11 Y ceuéHHBIN KOHYC. 1




Konyc. Yceuénnslit konyc. Pemenue 3amauy.

12
Cdepa u map. BzaumHoe pacmnonoxeHue
13 chepsl U MIIOCKOCTH.
14 KacarenbHas miockocTs k cdepe.
15 [Tnomans chepsi.
Cdepa, BrricanHas B UIHMHIPHUYECKYIO
16 MOBEPXHOCTb.
Cdepa, BriricanHast B KOHUYECKYIO
17 MOBEPXHOCTb.
CeueHus MWIMHIPUIECKON M KOHUYIECKOM
13 ITOBEPXHOCTEH.
O060011eH1e U cUCTeMaTU3alus MPOHEHHOTO
19 Martepuaia no teme: « lummHap, konyc,
mapy.
Ilpakmuueckas paboma Nel no meme:
20 «L{ununop, xonyc, wap.
KonTpoabHnas padora Nel no Teme:
21 «uauHap, KOHyc, map».
29 Pa6ora nag ommOkamu. [lonstue o0bEMa.

23

O0BEM MPAMOYTOJIBHOTO NapaJuIeNienunesaa.




O0BEM TIPAMOI PU3MBI.

24
o5 O06BéM nuaMHIpA.

O0bEM MpsAMOI IPU3MBI U WIIUHIPA.
26 Pemenne 3anau.

Brruncienne 00bEMOB TEI C TOMOIIBIO
27 MHTETPaJIOB.
28 OO0BEM HAKIIOHHOM MPU3MBI.
29 O0bEM nupamMubl.
30 O0BEM KOHYyCa.

OOBEMBI HAKJIIOHHOW TIPU3MBI, TUPAMHIBI H
31 KoHyca. Perrenue 3amau.
32 O0BEM mmapa.

OOBEM MIapoOBOT0 CErMEHTA, IAPOBOTO CIIOS
33 Y IIAPOBOTO CEKTOPA.
34 [Tnomans chepsl.

O06béM mapa u mwiomans cepsl. Pemenue
35 3ajau.

O06001eHne u cucTeMaTu3anus NponeHHOr o
36

MaTepuaina 1o teme: «OOBEMBI Tem.




Ilpakmuueckas paboma Ne2 no meme.

37 «O6vémbl meny.
KonTpoabnas padora Ne2 no reme:
38 «O0BEMBI TEID).
Pa6ora Hajg ommbOkamu. [loHsTHE BeKkTOpa B
39 pocTpaHcTBe. PaBEeHCTBO BEKTOPOB.
CrnoxeHue 1 BBIYUTaHUE BEKTOPOB.
40 YMHOXKEHUE BEKTOpa Ha YUCIIO.
a1 KoMrutaHapHbIe BEKTOPBL.
Pa3noxenune BekTopa 1o Tpém
42 HEKOMILUIAHAPHBIM BEKTOPAM.
Pemenue 3anau no teme «BekTopsl B
43 MIPOCTPAHCTBE.
Ipakmuueckas paboma Ne 3 no meme:
44 «Bexmopul 6 npocmpancmeey.
[IpsimoyronbHas cucteMa KOOpAUHAT B
45 npoctpancTse. KoopauHatel BEKTOpa.
CBs13b MEX1y KOOpAMHATAMU BEKTOpa U
46

KOOpJAuHaTaMH1 TOYKH.

47

HpOCTCfIHIHG 3a/la4i B KOOpAWHATAax.




VYpasuenue chepsl.

48

49 Yromn Mexy BEKTOpaMH.

50 CkamnsipHO€E ITPOU3BEICHNE BEKTOPOB.

51 Beruucnienue yria Mexzy OpsSMbIMH.
Berauciienue yrioB MexIy NpSMBIMU U

52 IUIOCKOCTSIMHU.

53 YpaBHEHHE MIIOCKOCTH.
JBwxenus. LlentpanbHas, 3epkaibHas,

54 oceBasi CUMMETpPHU.
[Tapannensubiii nepenoc. [IpeobpazoBanue

35 moxoous.
O06001eHre 1 cucTeMaTU3alus MPOUICHHOTO

56 MaTepuasa 1o reme: «MeTos1 KOOpIuHAaT B
POCTpaHCTBE. JBUKEHUN».
Ipakmuueckas paboma Ne 4 no meme:

57 «Memoo koopounam é npocmparcmse.
Jleuoicenusy.
KonTposnnast pabora Ne 3 o teme:

58 «MeToa KOOPAMHAT B IPOCTPAHCTBeE.
JABHKeHMS».

59 [TapannenbHOCTh U MEPIEHANKYISIPHOCTH




MPSIMBIX, IPSIMOM U TNIOCKOCTH, IJIOCKOCTEH.
Teopema o TpEX NepPHNEHAUKYIAPAX.

MHOFOl"paHHI/IKI/IZ napaJurejienuien, rnmpusma,

60 nupamuja. 1

61 [unuuap, KOHYC U wwap. 1

62 [ToaroToBKa K KOHTPOJIBHOU padoTe. 1
HNTorosasi KOHTpoJIbHAsSI padoTa nmo

63 reoMeTpPHUM. 1

64 Pabora Hajg ommuOKkamu. 1
ITonroToBka K UTOrOBOU aTTECTAIINH 10

65 TCOMETPHH. 1
Pe3zeps. [loarotroBka Kk HTOroBOi aTTeCTAIIMKN

66 110 TEOMETPHH. 1
Peseps. [loaroroBka k uTOroBoil arrecTaluu

67 110 TEOMETPUH. 1
Peseps. [loaroroBka k uTOroBoi arrecTaluu

68 10 TEOMETPUH. 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anrebpa v Hauajaa MaTeMaTUYECKOr0 aHAIN3a, TE€OMETPUSL.
I'eometpus, 10-11 knaccel/ Atanacs JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkunonepHoe oouiectBo «M3narensectBo «lIpocBelienrer

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

Meroaudeckue pekomennanuu. 10-11 knaccel (k yueOnuky Atanacss JI. C. u

7p.)

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

urok.lc.ru

etudes.ru

school-collection.edu.ru

resh.edu.ru
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