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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHsS s
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTAaHJapTa CPEAHET0 O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHHWM, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHWIO, WU TPAAUIUNA POCCUHCKOrO 0O0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAICHUE KIFOUEBHIMA KOMITCTCHITHSIMH,
COCTaBJISIFOIIIIMU OCHOBY JIJII CaMOpPA3BUTUS U HEMPEPHIBHOTO 0Opa3oBaHMS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTHU 00YYarOIIMUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpHUM Ha YpPOBHE CpEAHEro O0OIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONM 3HAUYMMOCTHIO METANpPEIMETHBIX M
MPEJAMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BuTUs OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONH MaTeMaTH4YeCKON
IPaMOTHOCTH, U3yU€HUs JIPYrHX Yy4eOHbIX NUCHUIUIMH. Pa3BuTne y oOydaromuxcs
NPaBUJIBHBIX TPEACTABICHUA O CYUIHOCTH M IMPOUCXOKICHHH T€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MATEMATHYECKOW HAyKOW SBJICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHYECKOIO0 MOJIEIUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
YVYalllUXCs, a TaKKe KayecTB MBIIUICHUS, HEOOXOIMMBIX MJiA aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak oOOecrneYrMBaeT BO3MOKHOCTb HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe MbIUIeHHE, (OpPMUpPYEMOEe MpPU HU3YYEHUU OOYyYarOIIUMHUCA
MOHATUIHBIX OCHOB F€OMETPHUH U IIOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJI€ PEHICHUS TE€OMETPUYECKHUX 3a/ad, YMEHUE BBIIBUIaTb U ONPOBEPIaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCA MPU PEIICHUH 3a/ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UI'PAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSX AESATENIbHOCTU 4enoBeka. OpueHTanusi 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOro ObiTHdA, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  AeWcTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu O0OBEIWHSAET pa3Hble BUABI y4YEOHOM H TPYIOBOH NEATEITHLHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHANBHO BaXKHBIX KAaueCTB, MO3ITOMY aKTyajbHa
3a7aya (GOpPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKON AEATENBHOCTH 10 MHOTUM HAIIPABJIECHUSIM.

Llens ocBoeHus mporpammbl ydebHoro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHuss — o001eo0pa3oBaTeNbHOE W OOLIEKYJIbTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  0oOecriedeHHe  BO3MOXHOCTH  NPUOOpPETEHUS |
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBU,
cnenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJKEHUs 00pa30BaHUs
M0 CNELHAIBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma mno reomeTpur Ha 0a30BOM YypOBHE TNpelHa3Ha4Y€Ha JJid
00yJaroluMXxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha YPOBHE OCHOBHOIO oOmIero oopasoBanusi. Takum oOpa3om, oOydaromiyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MAaTeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
CO crneuu@uKod TreoMeTpUM M HEOOXOAUMBbIE ISl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
rIIyOOKO, €clii B JalbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHMSX B MPOGECCUOHANBHON AEATEIBHOCTH.

JlocTrkeHrne 1enr OCBOEHHUs MpOorpaMMbl OOECHEUYHMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3agad. [IpuopuTeTHBIMM 3ajayaMud  OCBOEHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIOTCS:

e (QopMmMupoBaHuEe MNpPEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KYJbTYpbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

o (opMupoBaHHE MpPEACTaBICHUS O MHOTOTPAaHHHMKAX M TeJaxX BpallleHHus
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJEIAX, MO3BOJISIONIUX ONUCHIBATH
Y U3y4aTh pa3HbIe SABJICHUS OKPYKAIOLIEro MUpa;

e (QopMupoBaHuME yMEHHsS paclno3HaBaThb Ha YepTEkKax, MOAEISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lady Ha MOCTPOCHHS Ha M300pa)EHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHHME yMEHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTeJbHbIC
paccykKJeHUsT B XOJE pEUIeHUs CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
IIPaKTUYECKUM COAEPIKAHUEM;



e Ppa3BUTHE UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOydJarommxcs, IMO3HABaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHUH, KpUTUYHOCTU MBIIILICHUS;

e (opmupoBaHue (GyHKIIMOHAIBHOM TPaMOTHOCTH, pEeneBaHTHOU
F€OMETPUU: yMEHUE PACIO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYallMsIX M TPU WU3YUYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMpPOBATH HUX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKAN amnmapaTr il PEUlIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.

OTnuunTENPHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro H3y4yeHWs 3a]ad, pEIIaeMbIX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHUSA, U ONPEACIIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH NMPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYaIlUXC B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHus 3a7ad Ha
CO37aHMe  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a MPOBOJUTCS C ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSAX OTBJICYECHHS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEP/KaHNUA.

OcHoBHbIE cozepikarelibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «IIpsMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpaueHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHNE JTOTUUECKUX YMEHUI
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUs paboueil MporpaMMmbl, pachpeAci€HHBIM MO ToJaM OO0ydYeHus,
CTPYKTYpUPOBAaHO TaKUM OO0Opa3oM, 4YTOOBI OBJIAJEHHUE TIE€OMETPUUECCKUMHU
NOHATUSAMHU U HaBbIKAMU OCYIIECTBISJIOCH MOCIEAOBATENBHO U MOCTYHATENBHO, C
COOJII0/IEHUEM TPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKNCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00YyYarolUXCs, paclupss U
yrayosss e€, 00pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha usyuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B
Heento B 11 kmacce, Bcero 3a iBa roja ooydenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE  TIOHAITUA  cTepeoMeTpuu. Touka, TpsiMasi, IJIOCKOCTb,
npoctpaHcTBo. I[loHsiTHE 00 akcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokKeHrue TMpsMBIX B IPOCTPAHCTBE: IE€pECEKaroIInecs,
MapajyieJibHbIE M CKpeluBaromuecs npsmeie. [lapaienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIBbHBIE TMPAMbIE B  IPOCTPAHCTBE;
NapaJUIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IIOCKOCTH. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJ MEXKAY NOpPSIMBIMU B IPOCTPAHCTBE.
[TapannensHOCTB IIJIOCKOCTEN: IapajuiesIbHbIC IIJIOCKOCTH; CBOMCTBa
napajyiebHbIX TUIockocTel. [lpocteifmue mnpocTpaHCcTBeHHBIE (PUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunes; ToCTPOCHHE CEUCHUN.

[TepneHaUKYISAPHOCTD MPSIMON U IUIOCKOCTHU: MEPIEHIUKYISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapaUICIbHBIE W NEPINECHAMKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
NIEPIICHAUKYJIAPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroJa JBYIPAHHOIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCcTEN. TeopeMa 0 TPEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAs MPU3MbI; OOKOBasi U
[IOJIHAas IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]l 1 ero coucrtsa. [lupamupa: n-yroigpHas nupamuja, TPaHU U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJIEMEHTbl Tpu3Mbl W nupamMunbl. [IpaBuibHbIC
MHOTOTPaHHUKHU: MOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHUKA; MPAaBWIbHAS NpPU3Ma U
MpaBUJIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTrOjbHAsA NUPaAaMUAA W MPABUIbHBIN
terpadp; KkyO. IlpencraBieHve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexasap v ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpaMUax, MNapajljieenuIeax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Breruncienne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, UAroHaid, YIJIBL.
[Tmomans OOKOBOM MOBEPXHOCTHM M TIOJHOM IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJAb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IUlomanu yced€éHHoW mmpamuapl. [lorstue o0 o0véMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KJIACC

TeJia BpaleHnus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue HUAJTMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMAJb OOKOBOW MW ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocCHOBaHME U BeplMHA, 00Opa3yrolias
U OCh; IUIOMAAh OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETP; IUIOMIAIh MMOBEPXHOCTU CREPHI.
B3aumHoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
TJI0IA/1b ChEepHI.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBa 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OObEM UMIMHIPA,
KoHyca. O0OBEM 11apa U MiIoaab cQephl.

[Togo6ueie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuennss mwiMHApa (MapaUieTbHO M TEPHEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapajuleTbHOE€ OCHOBAHUIO W MPOXOJSINEe Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasziioxkeHne BeKTopa mo TPEM HEKOMILUIAaHAPHBIM
BekTopaM. I[IpaBmwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucrema



KoopauHaT B mnpoctpancTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YToJd MexXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSAMHU. KOoOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUYECKUX 3a]1a4.



INNIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTAaThl OCBOCHHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yITCS:

I'paxxnanckoe BocniuTanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA 00YJAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TpaxkaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI U TMpP.), YMEHHEM
B3aMOJICCTBOBATh C COLUUAIBHBIMU HWHCTUTYyTAMH B COOTBETCTBUM C HX
(YHKIIUSMHA 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpakHaHCKOW HMICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKONM MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHKECHUSAM POCCUMCKMX MAaTEMaTUKOB M POCCUHUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCMOJIb30BAHUIO 3TUX JIOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTHKECHUN HAYKU U JEATEIBbHOCTHIO
y4E€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTn4ecKoe BOCIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, paccyxICHUN;
BOCIIPMUMYHBOCTBIO K MATEMAaTHYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa >KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXa, peryJispHas busnueckas aKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHUS, npu 3AHATHIX CHIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATILHON  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIaHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHHH BCEW J>KM3HM, TOTOBHOCTHIO K AKTHBHOMY
YYacTHUIO B PEIICHUH PAKTUUECKUX 3a]]a4 MaTeMaTHYeCKON HaNpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPhI, IOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JIs pelieHus 3aj1ad B
00J1IacTH  OKpYXKaloIlllel cpenpbl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBEHHOM IPAKTUKH, ITOHUMaHUEM
MaTeMaTHYEeCKOH HayKuh Kak cdepbl YeIOBEYECKON NESITEIHHOCTH, ATANoOB ¢
Pa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBbCKYIO AEATEIHbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbie pe3yJIbTaTbl OCBOCHHUSI MPOrpaMMbl y4eOHOIO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elicCmeUsIMuU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a308vlx KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memo0o08  NO3HAHUSL  OKpYMcaowe20  Mupda,  NpUMeHeHUue  J0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU;, (OPMYIUPOBATH
OmnpeNesiecHus]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKAIIMU, OCHOBAaHUSA Al OOOOIICHHS M CpaBHEHHsS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpeoOpPa3OBBIBATH  CYXKACHUS:
YTBEpJUTEIbHBIE U OTpHULIATENIbHBIC, €IUHUYHBIC, YaCTHBIE U OO0IIUE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHMSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOAMTH CaMOCTOSATEIHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPsSMBbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpATh CTHOCOO pemieHus y4eOHOM 3amaur (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BbHIOMpATh HauboJiee NOAXOMAIUNA C Y4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTebcKne 1eiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEILCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE MW  JaHHOe, (¢GOpMUPOBaThH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOoro
00BEKTa, SIBICHHUS, TIPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIICHUS M BBIBOJIBI IO pe3yjIbTaTaM
MPOBEIEHHOTO HAOJIONEHUS, HUCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TaKXKe BBIABUTATh
MIPETNOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIATH JACPUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 3a/1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M GOPM TMPEACTABICHHS,;

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIIH o CaMOCTOATEIHLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAmMUGHblE  OeUcCmSUs, 00ecnedusarom

cpopmMUpo8aHHoCms COYUATLHBIX HABLIKOE 00YYAOUUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a]1a4l, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJI€HH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, peraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHMs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSAMH JIPYTUX
YYACTHHKOB JHayora, OOHapy»KMBaTh pa3jInuUe€ W CXOJCTBO MO3ULHUN; B
KOPPEKTHOM popme GpopMyTHUpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 33]1a4 IIPE3ECHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  NPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIbHON pabOThI MPHU pelieHNH Y4eOHbIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYkIeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeusl, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHUs
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopManuu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[I03HABAaTEJIbHOW pedieKkcuu Kak OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3aauu;

NPEABUNECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH
3a7a4M, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB IEATEIBHOCTH,
HaXOJIUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath NOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUSIMU: MAPALIETLHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE paCHOJIOKEHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh MOHATUSAMM: JIBYI'PAaHHBIA yroJl, TPaHU JBYI'PAHHOIO YIJIA,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJia; rpajaycHas Mepa
JIBYTPAHHOIO yIJia.

OnepupoBaTh MOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M  HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTbl MHOI'OI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IMpaMuJa; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajienenumnen, Ky0).

KnaccupunupoBatp ~ MHOrOrpaHHMKHM,  BbBIOMpass ~ OCHOBaHUS  JJis
KIacCUPUKAauM (BBIIYK/IbIE W HEBBINYKIbIE MHOTOIPAaHHUKH; IPaBUIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlieIenUuneabl).

OnepupoBath NOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCII0JIb3YSl METO]T CIIEIOB.

CrpouTp ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJENOB, BBIINOJHAThH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX OO0OBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpuTMaM, TIPUMEHSS U3BECTHBIE AHAJIUTHUUECKUE METOJbl IMpPU PELICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpELIMBAIOIIUMUCA ITPSMBIMHU.

Pematp 3a1aun Ha HaxOXKJAEHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
QIrOpUTMaM, TPUMEHSSI M3BECTHbIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX ~MaTeMaTUYECKUX 3aJa4 Ha BBIYKMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMH, MEXIYy MPSIMOA M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boruncnsate 00bEMBI U IIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampsia) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOIICHHUS MEXIY
TJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO HA YepTexXax U
pPUCYHKAX.

[IpumensaTs reomeTpuyeckue (aKTbl A PEUICHUs CTePEeOMETPUUECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEHNUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHsaTP NpOCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoaMTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHMS
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh MNOHATUSIMHU: LMJIUMHAPUYECKAs IMOBEPXHOCTh, 00pa3yroliue
HWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIAP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHMYeCKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CIOCOOBI MOMYYEHUS TEN BPALLICHUS.

KnaccuduimpoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIApOBOU CEKTOP.

Borancnsate  00bEMBI M IUIOMIAJM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbraucnasTh COOTHOLIEHUS] MEXIYy IUIOMAASIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEI.



N3o00paxarh u3yyaeMble (QUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILCHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (PpUrypax, MpeACTaBICHHYIO Ha yepTexax U
pPUCYHKaX.

OneprpoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTaHUSA BEKTOPOB W
YMHOXEHHsI BEKTOpa Ha YUCIIO0, 00bIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIO napasuleenueaa.

OneprpoBaTh NOHATUAMM: JE€KAPTOBBI KOOPIAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IPOM3BEACHUE, pACKIaAbIBAaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumeHsaTs reomMeTpuueckue (axKThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoarallinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA IPUMEHEHHUS
3aJlaHbl B IBHOHM (opMe.

Pewate mpocreiine reoMeTpuyYeCcKUE 3a/adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOJA.

Pemare 3amauM Ha [I0KA3aTebCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHsaTs NpoOCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoaMTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, PACTIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh TMONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3WPOBATH PEAJbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHMS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAJIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KonnuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeEM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
e padoThI padoThbI
pecypcsl
1 BBeneHue B ctepeoMeTpuio 10
) [Ipsimble ¥ TIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapamienbHOCT IPSMBIX U IUIOCKOCTEN
3 [lepneHIuKyISpPHOCTD NMPSIMBIX U 12
IIJIOCKOCTEH
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSIMH 10 1
5 MHoOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CeueHUs, paCCTOSIHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 A KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3jesioB U TeM nudposbie
Ne i/m P KoHnTposbHbI IIpakTHyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTebHbIC
e padoThbl padoThI
pecypchl
Tena BpaleHus 19 1
2 O0bEMBI TEN 12 1
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 17 1
4 [ToBTOpEHuUeE, O606HIGHI:I€, 20 1
cUCTEMaTu3alus 3HAaHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
11 b KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaunMeHnoBaHue pa3iesioB U TeM nudposbie
Ne n/m P Konrtpoasnsl | IIpakTuuyeckue (dpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoTsl padoThI
pecypchbl
1 Tena BpaieHus 12
2 O0bEMBI TEN 5 1
BekTopbl 1 KOOpAMHATHI B POCTPAHCTBE 10 1
4 [ToBTOpenwue, 0600IIeHNE, 7 1
cHUcTeMaTu3alus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcCHOBHbIE TIOHATUS CTEPEOMETPUU: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300pakeHUsI HA PUCYHKAX:
N300paKeHUs IIIOCKOCTEH, MapaseIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: MepeceKaromuecs mIoCKOCTH,
MEepeCCKaromuecs npsaMasa 1 rmiIoCKOCTb

IlonsTus: MepeceKaronuecs mI0CKOCTH,
IepeceKaromuecs npsaMas 1 IIoCKOCTb

3HAKOMCTBO C MHOI'OrpaHHHUKaMH,
H306pa>1<eHHe MHOI'OI'PaAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanpHbie cBeieHus 0 KyOe U mupamusie,
uX pa3BEPTKU U Mozenu. CeueHus
MHOTOI'PaHHHUKOB

Hauanwsubie cBeieHus 0 KyOe U mupamuse,
uX pa3BépPTKU U Mozaenu. CeueHns
MHOTOT'PaHHUKOB

TToustre 00 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




[ToHsATHE 00 AKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH H CIICJCTBHS U3 HUX

[NousTHE 00 aKCMOMATUYECKOM
MIOCTPOCHUHU CTCPEOMETPUH: aKCUOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

10

[MousaTre 00 aKCHOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

11

B3anMHOe pacnosiokeHue NpsIMbIX B
IPOCTPAHCTBE: IIEPECEKAIOIUECs,
napajjielIbHble U CKPEILUBAIONINECS
HpsIMBIE

12

[TapamienbHOCTh NPSMBIX U IUIOCKOCTEU B
IIPOCTPAHCTBE: MMApaAJUICIIbHBIE IIPSMBIC B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
IIPSIMBIX

13

[TapanienbHOCTh TPSIMBIX U TNIOCKOCTEN B
npoctpancTse: [lapannensHoCTh NpsAMoii U
MJI0CKOCTH

14

Yriel ¢ COHAaITpaBJICHHBIMH CTOPOHAMM

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

17

[TapamienbHOCTD IIIOCKOCTEH:
HapaJuleIbHbIE IIOCKOCTH

18

CBolicTBa napauiesIbHbIX IJIOCKOCTEHN

19

[Ipocreiinire npocTpaHCTBEHHbIE (PUTYPBI
Ha IJIOCKOCTHU: TeTpasap, KyO,




MmapaJuiCICIIuIICa

20 [TocTpoenue ceuenuit

21 [TocTpoenue ceuennii
KonrtponsHas padora no teme "[Ipsimbie u

22 TJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
IleprieHIMKYASAPHOCTD MPSAMOU U

23 IUIOCKOCTH: NIEPIICHANKYJISIPHBIE NIPSIMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napasienbHble U
NEPHEHANKYIJISIPHBIE K ITTIOCKOCTH

25 [IpsimMble napaiienbHble U
NEPIEHANKYJISIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISPHOCTH IPSIMON U
IIJIOCKOCTH

7 [Tpu3sHak neprneHauKyJIIpHOCTU IPSIMON U
IJIOCKOCTH

73 Teopema 0 IpsAMON NEPIIECHAUKYIAPHON
IUIOCKOCTH

29 Teopema o psiIMO NTEPIIEHAUKYISIPHON
IUIOCKOCTH

30 Teopema o psiMO NEPIIEHAUKYISPHOU
IJIOCKOCTH
[lepnieHIuKyIsIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

32 [TepnieHauKyIAp U HAKJIIOHHBIE: PACCTOSIHUE




OT TOYKH JI0 ITIOCKOCTH, PACCTOSTHUE OT
NPSMOU JI0 TIIIOCKOCTH

[lepnenaAuKysip ¥ HAKIOHHBIE: PACCTOSIHUE

33 OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOM 10 TUIOCKOCTH
[lepnienIuKyIslp U HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 TUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEKIY |
HPSIMOM U TIOCKOCTBIO

16 JIByrpaHHBIN yroJi, TUHEHHBIN YIroil 1
JIBYTPaHHOI'O yria

37 JByrpaHHbI{ yroJi, TMHEUHBIA YToJl |
JIBYTPaHHOI'O yria
[leprieHANKYASIPHOCTD MJIOCKOCTEM:

38 IIPU3HAK NEPIIECHIUKYJIISIPHOCTH JIBYX 1
IJIOCKOCTEN
IlepneHAuKyISIPHOCTD IIJIOCKOCTEM:

39 IpU3HAK NEPIEHINKYISIPHOCTU ABYX 1
IJIOCKOCTEN
[leprieHIUKyYIAPHOCTD MIIOCKOCTEM:

40 IIPU3HAK IEPIIEHIUKYIIIPHOCTH IBYX 1
IJIOCKOCTEN

41 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX 1

42 Teopema o0 Tp€x nepHeHANKYIISIPax 1

43 Teopema o TpEX nepneHANKYIApax 1

44 KonTponbhas pabora o temam 1




"IlepnieHANKYISAPHOCTD MPSIMBIX U
mIockocTe" u "Yiibl MEXIy NPAMBIMHU U
miockocTsIMu'"

45

[TonsiTue MHOTOTpaHHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIC U
HEBBIMYKJIbIE MHOTOI'PaHHUKH; Pa3BEPTKA
MHOTOTPaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHMS IPU3MBI; IpsIMasi ¥ HAaKJIOHHAsI
pU3MbL; OOKOBAsI U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamenenunen, TpsIMOYTOJIbHBIN
napasulesIenuIle]l U €ro CBOMCTBa

48

IIupamupa: n-yrojbHas NMpaMuIa, TpaHu U
OCHOBaHHUE NMHUpaMuUbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb IMMPAMUBI; IIPABUIIbHAS U
yCeu€HHas upaMua

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBIJIBHOTO MHOTOTPaHHUKA; ITPaBUIIbHAS
npu3Ma U MpaBUIbHAs MUPAMUAA;
npaBUIbHAs TPEYTojbHAs MUPAMUIA U
IIPAaBWIBHBIN TeTpasap; KyO

50

[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJCKadIp U
UKOCadIP.

51

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOM, MIIOCKOCTH.
DIEeMEHTHl CHMMETPUH B MHPaMUaXx,




napauiCJICruIcaax, rmpaBuJIbHbIX

MHOTOTpaHHHUKaX
5 Brruucnenue 31eMEHTOB MHOTOTPAaHHHUKOB: 1
pE€Opa, TuaroHasu, yribl
[Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM
53 MOBEPXHOCTHU MPSIMOM TPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSIMOU TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TIPABHIILHOW MUPAMHU/IBI, 1
TeopeMa O TUIOoIaau OOKOBO MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 Konrponbnas padora o teme |
"MHororpanHuku"
56 [Tonsitue 06 00BEME 1
57 O06bEM upamMusl 1
58 O0bEM nupamMusl 1
59 O0bEM TUpaMuIbI 1
60 O0BEM TUpaMuIBI 1
61 O0BEM TIPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM npu3mbl 1
64 KoHnTtposnbHas padora o teme "O0bEMbI |
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 006001IeHNEe cucTeMaTH3alus
65 3HaHul. [locTpoeHne ceueHnit B 1

MHOT'OI'paHHHKEC




66

[ToBTOpeHue, 00001IeHNE ccTeMaTH3aus
3HaHUMW. BeIuncClIeHNE pacCTOSTHUN: MEXKITY
IBYMS TOUKaMH, OT TOYKH 10 TIPSAMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKIY
CKPELIMBAIOIINMUCS TPSIMBIMU

67

HtoroBast KoHTpoJIbHAs paboTa

68

[ToBTOpEeHme, 0600IIEHNE CUCTEMATU3ALIHS
3HaHUH. BBIYKCIIEHNE YTIIOB: MEXKIY
CKPEIIMBAIOIUMUCS MPSIMBIMU, MEKITY
IPSIMOM U IJIOCKOCTBIO, IBYTPaHHbIX
YTJIOB, YTJIOB MEKIY INIOCKOCTSAMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 A KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4yeHHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, AMaMeTp;
TUIOIIAb MTOBEPXHOCTH CEpHI

B3aumuoe pacrniosnoxeHue cepsl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; mnomans cepsl

N3o6paxkenue chepsl, apa Ha
miockoctu. CeueHus mapa

Hunmuaapudeckast TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTH, OCh IMJIMHIPUICCKOMN
MTOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yrommas 1 oCh;
Iomaas OOKOBOU M IOJIHON
MTOBEPXHOCTH

Humaapryeckas NOBEPXHOCTb,
oOpa3zyromue MUIHHIPHIEeCKON
IMOBEPXHOCTHU, OCb HI/IHI/IHI[pI/IqGCKOﬁ
MTOBEPXHOCTH

Hununnap: ocHoBaHMs U OOKOBasI
MMOBEPXHOCTh, 00pa3yroIas U OCh;
TJIOMIA b OOKOBOU M IOJTHOM




IMOBCPXHOCTH

N300paxenne nuanHApa Ha MIIOCKOCTH.
PazsépTka nununapa. CeueHus

HMWIMHIpA (TUI0CKOCTBIO, MapaielbHON
WJTU TIEPTIICHAUKYJIIPHON OCH IIIJIMHIPA)

KoHnunueckas noBepxHOCTb, 00pa3youiye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIINHA KOHUYECKON MOBEPXHOCTHU

10

Konyc: ocHOBaHME U BepllInHAa,
o0pasyrolias U 0Cb; IUIOIIa b OOKOBOH U
IIOJIHOY ITOBEPXHOCTHU

11

KoHnyc: ocHOBaHKE U BEPIIIHHA,
o0pa3yrolas U 0Ch; IIOMAAs OOKOBOM 1
MIOJTHOW TIOBEPXHOCTH

12

Konyc: ocHOBaHue U BepiInHa,
o0pa3yrolas U 0Ch; IIOMAAb OOKOBOM 1
MOJIHOM MOBEPXHOCTHU

13

VYceu€HHbI KOHyC: 00pasyomue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTH

14

N300paxeHne KoHyca Ha IIOCKOCTH.
Pa3BépTtka konyca. CeueHusi KOHyca
(TI10CKOCThIO, MAapaAJLIEIbHOM
OCHOBAHHIO, U IJIOCKOCTBIO,
MPOXOJSIIEH Yyepe3 BEPIINHY)

15

KomOunarnms ten BpameHus u
MHOT'OTPAHHUKOB

16

KomOunarnms ten BpameHus u




MHOTI'OI'PaHHHUKOB

MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

17 cdepsr; chepa, BEcaHHAS B 1
MHOTOTPaHHUK WM B TEJIO BPALLECHUS
MHOrorpaHHuK, OMMCaHHbIA OKOJIO

18 cdepsr; chepa, BIrcaHHAS B 1
MHOTOTPaHHHK WX B TEJIO BPAIICHUS
MHOrorpaHHukK, OIMCaHHbIA OKOJIO

19 cdepsl; chepa, BIMcaHHAs B 1
MHOTOTPaHHHK WU B TEJIO BPAICHUS

20 [Tonstre 06 06bEMe. OCHOBHBIE |
CBOMCTBa 00BEMOB TEl

21 O06bEM mIMHIIpa, KOHYCa 1

22 O0BEM mIMHIIPa, KOHYCa 1

23 O0bEM mIMHIIpa, KOHYCa 1

24 O0béM UIMHIpa, KOHYCa 1

25 O06bEM muMHIpa, KOHyCa 1

26 O06BEM mrapa u wiomaabk chepsl 1

27 O6béM 1mapa u miomaab cepol 1

28 O065bEM mapa u wiomaas cheps 1
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

29 CoOTHOILLIEHUS MEXTy TUIOLIAASIMU 1
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI
[TogoOHEbIE TENa B MPOCTPAHCTBE.

30 CoOTHOIICHUS MEXTy TUIOIIAISIMU 1
MOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEI

31 KonTponbaas pabota mo Temam "Tena 1




BpamieHus" u "O0wvemMbl Ten"

32 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

33 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB

34 YMHO€EHNE BEKTOpa Ha YNCIIO0
Pa3nosxeHne Bekropa 1o Tpém

35 HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napajuieJenune1a
Pemenne 3ama4, CBI3aHHBIX C

36 IIPUMEHEHNEM NIPAaBUJI ACHCTBUM C
BEKTOPAMH
Pemenne 3amad, CBI3aHHBIX C

37 IIPUMEHEHUEM IIPAaBUII ACHCTBUH C
BEKTOpaMH
Pemrenue 3ama4, CBI3aHHBIX C

38 IIPUMEHEHUEM NIPAaBUIl ACUCTBUH C
BEKTOpaMH
[IpsimoyronbHas cuctema KOOpAMHAT B

39 npoctpancTse. KoopanHatel BEKTOpa.
IIpocreiimne 3axa4n B KOOpAUHATAX
[IpsimoyronbHas cuctema KOOpAMHAT B

40 npoctpancTee. KoopanHatsl BeKTopa.
[Ipocreiimue 3a1auu B KOOpAUHATaX

A1 VYron mexay Bektopamu. CKansipHOE
IIPOU3BEICHUE BEKTOPOB

4 VYron mexay Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB

43 Borunicnenue yriioB Mex 1y NpsIMbIMH U




IIJIOCKOCTAMU

44

Brruucnenue yrios Mex 1y NpsIMbIMHA A
IIJIOCKOCTSIMU

45

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a

46

KoopanHaTHO-BEKTOPHBIN METOM ITPU
PELICHUH T€OMETPUYECKUX 3a1a4

47

KoopaunatHO-BEKTOPHBIN METOM ITPU
pELICHUH T€OMETPUUECKUX 3aau

48

KonTponbsHas pabora o teme "BekTopsl
Y KOOPJHMHATHI B IpOCTpaHCTBE"

49

[ToBTOpeHme, 0600EeHNE U
cucreMatu3anys 3HaHnuil. OCHOBHEIE
¢burypsl, GakThl, TCOPEMBI Kypca
IJTAHUMETPUU

50

[ToBTOpenue, 0600IIEHNE 1
cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

51

[ToBTOpeHUe, 06001IeHNE U
cucTeMaTr3anus 3HaHui. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH

52

[ToBTOpeHue, 06001mIEeHNE U
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
CTePEOMETPHUH

53

IToBTOpEeHME, 0000IIEHNE 1




cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPCOMETPHUH

54

[ToBTOpEeHME, 0000IIEHNE 1
cucreMarn3anus 3HaHu. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUHU

55

[ToBTOpeHnue, 06001EeHNE U
cucreMatu3anys 3HaHnuil. OCHOBHEIE
¢burypsl, GakThl, TCOPEMBI Kypca
CTEPEOMETPUHU

56

[ToBTOpeHue, 0600IIEHNE U
cucreMaru3anuus 3HaHui. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTEpEOMETPUH

57

[ToBTOpeHme, 06001IeHNE U
CUCTEMaTHU3allMs 3HaHUM. 3a1aun
IUTAHUMETPUH U METOJIbI X PEIICHHSI

58

[ToBTOpEeHME, 0000IIEHNE 1
cHCTeMaTH3alus 3HaHUI. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

59

[ToBTOpEeHME, 0000IIEHNE 1
cHCTeMAaTH3alusa 3HaHUH. 3agaun
IUTAHUMETPUHM M METOJIbI HX PEIICHHS

60

[ToBTOpEeHmE, 0600IIEHNE U
cucTeMaTu3alusd 3HaHui. 3agaqyu
MJITAHUMETPUHU U METOJIBI UX PEIICHUS

61

[ToBTOpenue, 0600IIEHNE 1




cucTeMaTu3alusd 3HaHui. 3agaqyu
TJITAHUMETPUHU ¥ METOJIBI UX PEIICHUS

[ToBTOpenue, 0600IIEHNE U

WCTeMaTH3allHs 3HaHUH. 3a1aun

62 cCUCTEeMaTH3alus 3Ha 3ana 1
[UTAHUMETPUH U METOJIbI X PCIICHHSI
[ToBTOpeHue, 06001IeHNE U

63 CHUCTEMaTH3aIMs 3HaHUH. 3a1a9n 1
IUTAHUMETPUH U METOJIbI X PEIICHHSI

64 Wrorosas koHTpoJibHAs paboTa 1

65 [ToBTOpEeHME, 0000IIEHNE 1 |
cUCTEeMaTH3allUs 3HAHUH

66 [ToBTOpEeHME, 0000IIEHNE 1 |
cucTeMaTu3alus 3HaHU

67 IToBTOpenue, 0000IIEHNE U |
cUucTeMaTu3alus 3HaHUI

68 IToBTOpenue, 00o0IIeHNE U 1

cUCTeMaTHu3aIus 3HaHuU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 b KJIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTbI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc, Tuamerp;
IUIOINAb MOBEPXHOCTH CEpbI

B3aumMnoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cdepe; momans cepsl

N3o6paxkenue chepsl, mapa Ha
wiockoctd. CeueHus mapa

Hunuaapraeckas TOBEPXHOCTD,
oOpa3yrolue MUIMHIPUIECKOI
MMOBEPXHOCTH, OCh [MJIMHIPUICCKOMN
MMOBEPXHOCTHU

Hunmuuap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 oCh;
Iomaabs OOKOBOU M IOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune uiMHIpa Ha TUIOCKOCTH.
Pazpéprka nnnunapa. Ceuenus

IAIUHAPA (TTIOCKOCTHIO, TapaJIICIbHOM
WJIU TIEPIICHIUKYJIIPHON OCH IMJIMHIPA)

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHYECKOU ITOBECPXHOCTH, OCb 1




BCPIOIMHA KOHHYECKOU IMOBCPXHOCTH

Konyc: ocHOBaHMe U BepINHA,
oOpasyolas U ocb; IJI0Laab OOKOBOW 1
MOJHON MOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pasyomue u
BBICOTA; OCHOBAaHUSA K OOKOBas
ITOBEPXHOCTh

10

N300pakeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TUIOCKOCTHI0, MTapasuIeTIbHON
OCHOBAHHUIO, U INIOCKOCTBIO, TPOXOIALIEH
yepe3 BEpIIHHY)

11

KoMOuHanus ten BpaiieHus u
MHOTOT'PaHHUKOB

12

MHOrorpaHH1K, ONMUCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAas B
MHOTOT'PAaHHHK WJIU B TEJIO BPAIICHUS

13

TToustue 00 00bEMe. OCHOBHEIE
CBOMCTBAa 00BEMOB TE

14

O06BEM muIMHIpa, KOHyCa

15

O06BeM mapa u rwiomazab chepst

16

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOILLIEHUS MEXKTy TUIOIIAAsIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN

17

KoHnTtponbHas pabota mo temam "Tena
BpamieHus" u "O0bembl Ten"

18

BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE




19

CnosxeHre ¥ BEIYUTAHHUE BCKTOpPOB

20

YMHOKEHHE BEKTOpa Ha YUCIIO

21

Pasnoxenue BekTopa 1o TpéM
HEKOMILIaHAapHBIM BeKkTopam. IIpasuio
napaesnenunesa

22

Pemenue 3amga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPaMH

23

[IpsiMoyronbHas cuctema KOOpJAMHAT B
npoctpanctBe. KoopauHatel BeKTOpA.
[Ipocreiiine 3a1a4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CKansipHOe
MIPOU3BE/IEHUE BEKTOPOB

25

Brruncnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO IIPU
pEeLICHUU T€OMETPUYECKUX 3a1a4

27

KonrtponsHas padota no teme "BekTopst
1 KOOpPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEeHME, 0000IIIEHNE 1
cucreMartu3anus 3HaHui. OCHOBHBIE
¢burypsbl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

IToBTOpEeHME, 0000IIEHNE 1




cucTeMaTu3anud 3HaHui. 3agaqu
MJIAHUMETPUH ¥ METOJIBI MX PEIICHUS

[ToBTOpenue, 0600IIEHNE U

31 cucTeMaTu3anyd 3HaHui. 3agadu 1
TUIAHUMETPUH U METObI X PELICHUSI
[ToBTOpeHME, 06001IEHNE U

0 cucteMaTu3anus 3HaHuii. OCHOBHBIC i
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBasi KOHTpOJIbHAs paboTa 1

14 [ToBTOpEeHue, 06001IeHNE U 1

cUCTeMaTHu3aIus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* MaTtemaTuka: anredpa ¥ Hadyajla MaTeMaTHYECKOI0 aHaInu3a, TeOMETPHS.
I'eometpus, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



