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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus siBNsieTCS OOHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaKk KaK OOECIEeYMBAET BO3MOKHOCTb HW3YUYEHHS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M IPEAMETOB TI'yMAaHUTApHOIO IMKJIA.
ITockonbKy TOrM4ecKoe MbILLUIEHHE, POPMUPYEMOE IIPU U3yUYEHUHU 00ydaroIUMHUCS
NOHATUWHBIX OCHOB TI'€OMETPUHM, NPHU JOKA3ATEIBCTBE TEOPEM U IOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUH T€OMETPUUYECKUX 3a/1a4, YMEHNE
BBIJIBUTaTh W ONPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3HUYECKUX 3a]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yrinyOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUYaOIUXCsl IPU U3YUYCHUH
reOMETpPUH, KaK COCTaBIsIoONIel mpeamMeTHOM oOjactu «Marematuka u
uH(pOpMaTUKa» yepe3 00ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCITI0JIb30BAHUS
0osee r1yOOKMX reOMETPUUECKUX 3HAHUM U IEUCTBUM, ClIEHU(UYHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaIbHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKHU.

ITpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUINBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SABJISIOTCS:

pacUIMpeHHe MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

dbopMupOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEISAX, MO3BOJLIIOLIMX ONMUCHIBATH M M3ydaThb
pa3HbIE ABJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIMHOIO anmnapara 1o pasueiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuUH;

dbopMupoBaHHE€ ~ yMEHHUS ~ BIAJAETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyJl U yMEHUE UX IPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pEeLIEHUs 3a/1a4;

dbopMupOBaHHE YMEHHUsS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHpPE MHOTOTPAaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHE
MOJCIIN;

(opMUpOBaHNE NOHHMMaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpHU
IIPOBEJCHNUN PACCYKICHUN;

dbopMupoBaHHE yYMEHHMs BIAJETh METOJAaMHU J0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEJIBHBIC PACCYKACHUS B XOC
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIUMOCTH  JIOKa3aTelIbCTB  IMpHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUN M POJIM AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEJIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM OcBoeHHs DenepaiibHON paboueii
POrPaMMBbI, PacHpeneaEHHBIM IO TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOMPOCAM 00yUYarouecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIE0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUNH O0YUYaOIIUXCS, PACIIMPSS U yryOmsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJII0).



COJAEPKAHUE OBYUYEHUA
11 KJTACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIApPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuyeckas TNOBEPXHOCTh, OOpa3zywlMe moBepxHOcTed. Tena BpalleHUs:
HUJIMHAP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue chepsbl
U IJIOCKOCTH, KacaTenbHas TUIOCKOCTh K cepe. M3o0paxenue Ten BpaleHus: Ha
miockoctu. Pa3sépTka nunmHapa u konyca. CummMetpust chepsl 1 mapa.

O06bEM. OcHOBHBIE CcBOMCTBa O00BEMOB Teil. TeopemMa 00 o0O0bEME
NPsIMOYTOJIBHOTO Tapajuienenunena M ciaeactBusi u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW TPU3MBI, MIIHHJPA, TUPaMUIbl 1 KoHyca. O0BEM mapa M mapoBOro
CerMeHTa.

KoMOuHanuyn Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
UWIMHAP, ONHMCaHHas okojio IwiuHiapa. llepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpaIcHUs.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYycCa, IUiomanas chepbl U €€ YacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH C UCIIOJIh30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnit MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUS IIMITHH]IPA
(mapamienbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYCHHI: METOJ| CIEI0B, METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METO]I TIEpEeHOCa
CEKYyLIEN TIOCKOCTH.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTse. Onepaiuu HaJy BeKTopaMu. BektopHoe yMHOXEHUE
BeKTOpOB. (CBOICTBa BEKTOPHOrO yMHOXeHHus. [IpsimoyrosibHas cucrema
KOOpJIMHAT B mpocTpadcTBe. KoopauwHaTel BekTOopa. PasnmokeHuwe BekTOopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOT IPH PEIICHUN T€OMETPUIECKUX 3a1ad.

JABHKEeHUS B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [BUKeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)KEHUH. Buabl JBWXKEHUN: TapaulebHBIM IEPEHOC,
IIEHTPAIIbHASI CUMMETPHS, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOH.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOT0 00IIECTBA, TPEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCHI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTyTaMH B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOrO OyAyIIEro;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHUI, pacCy>KICHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HayKH Kak cpepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUS LIMBWIW3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU W MaTEMAaTHYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NPH3HAKM MAaTEMAaTHYECKUX
00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMHU, (POPMYIHPOBATH
oTIpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPaBHEHUS, KPUTEPUH TPOBOIUMOIO aHAJIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBATh  CYKACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

NNPEIMETHBIE PE3YJIbTATBI

K koniy 11 kiacca oGyyaronuiicss HAyYuTCs:

e CBOOOJHO OMNEPUPOBATH MOHATUSMH, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
HOJTyYEHUS;

e ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C TEIAMH BpAILEHUS: LIUINHAPOM,
KOHYyCcOM, c(hepoii u mapowm;

e pacmo3HaBaTh Tejla BpalleHus (LUMIUHAP, KOHYC, cdepa U Imap) H
OOBACHATH CIIOCOOBI IMOTYYEHMsI TEJ BPALCHMS;

e KJACCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;

e BBIUHUCIATh BEJIMYUHBI SJIEMEHTOB MHOTOTPAaHHMKOB M TE€J BpALLCHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIICHHUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;



CBOOOJTHO OTEPUPOBATH MOHITHUSAMH, CBSI3aHHBIMH C KOMOWHAITUSIMU TEJ
BpaIieHNus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIUCAHHBIA B cepy U
OTIMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpalCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IIIOMIAISIMU TOBEPXHOCTEN U 00bEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYpHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEYEHUS TeJl BpaLlICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, TMPEACTaBICHHYI0 Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaliy Hajl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IUHAT;
penaTh TeOMETPUUECKUE 3a/1a4i Ha BRIYUCIICHUE YIJIOB MEXK1y NPSIMBIMU U
MJIOCKOCTSAMH, BEIYUCIIEHUE PACCTOSIHUM OT TOYKH JI0 INIOCKOCTHU, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHUH;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3AaHHBIMH C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOB W TEJI BpAICHUS TPHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETpPUH, IIPU [TOBOPOTE BOKPYT MPSIMOIL, Mpeodpa3oBaHus O100US;
CTPOUTH CEUYEHUS] MHOTOI'PAHHUKOB M TEJl BpPALIECHUS: CEUCHHUS IWIMHJIpA
(mapayuienTbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHHIO U MIPOXOSIIUE YEPE3 BEPILNHY ), CEUEHUS 111apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHU: METOJ CJEeIOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeoMeTpuueckre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararlinX HECKOJIbKO I1aroB pEIIeHUsl, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemaTth 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HaX0XJICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

NPUMEHSTH MOJTYUYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHATU3UPOBATh
U OILICHUBATh pEAJIbHbIE CHUTYallMH, MPUMEHATh H3YyUYEHHBIE TMOHSTHS,
TEOPEMBI, CBOMCTBA B TMPOLECCE IOUCKA PEIICHUS MaTeMaTUYECKU



chOpMyIUPOBAHHON MPOOIEMBbI, MOACTUPOBATh pPEANbHbIE CUTYallud Ha
SI3bIKE TEOMETPHUH, UCCIEA0BATH TOCTPOCHHBIE MOJEIH C UCIOJIBb30BAHUEM
reOMETPUUECKUX TIOHSATHA U TEOopeM, amnmapara anreOpbl, peuarhb
IIPAKTUYECKUE 3aJa4d, CBS3aHHBIC C HAxXOXKJICHHUEM TI'€OMETPUYECKUX
BEJINYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KJTACC

KouunyecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
CUCTeMaTH3alus 3HaHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KpPYIJIBIX TEJ
6 JBro>keHus 5 1
. [ToBTOpEHME, 0606H_IGHI:IG u 17 )
CUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoTshI
pecypcsbl
[ToTOpenue Temol "KooparHaTel
1 BEKTOpA Ha IIJIOCKOCTH U B 1
npocTpaHcTae”
) [ToBTOpenue Temel "CkansipHoe |
MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEHUE TeMbI "YpaBHEHHUE IPAMOI, 1
IPOXOJsAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHUE MIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBenenmne 1
g JIvuHeitHbIe HEpaBEHCTBA, JTUHEITHOE |
IIpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHUE




AHaMTUYECKHE METO/IbI pacyéTa yria

10 MEXly PSMBIMH B MHOTOIpaHHHKaX

1 AHaMTUYECKHE METO/IbI pacyéTa yria
MEXAY MJIOCKOCTSIMU B MHOTOTPaHHUKAX

12 dopmysia pacCTOSIHUSI OT TOUKH J10
IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUi OT TOYKHU 710
MJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOYKU 10
MJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KoHnTtponbHast pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CIIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJIAPTHBIE INIOCKOCTH, EPECCUEHUS
MPSAMBIX U TIIOCKOCTEH

19 [TapannenbHble TIPSIMBIE U TJIOCKOCTH:
napasuieJIbHble CeUeHUS

20 [TapannenbHble IPSIMBIE U JIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble TPsIMbIE U TNIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS
IPSIMBIMU

” [leprieHquKyIsIpHBIE TIPSIMbIE U

IIJIOCKOCTH: CTAHAAPTHBIC Iapbl




NEPHEHAUKYIISPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOTOIPAaHHUKOB

23

[IepnieHauKyIIsIpHBIE NIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TpeEX
NEPIEHAUKYIISIPAX

24

[leprieHquKyIsIpHBIE TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOIPaHHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBHUKOB, (POPMYJIBI JJISI
TJI0IAJIeH, COOOpaKEHUSI TTIOI00Ms

26

IToBTOpenwue: miomanu
MHOTOYTOJBHUKOB, (POPMYJIBI JJISI
TJI0IAJIeH, COOOpaKEHUSI TTOI00MS

27

IToBTOpenwue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI 15
Iomnanel, cooopakeHus moao0us

28

[Imomaan cedyeHnii MHOTOrPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

29

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O061éMm Tena. OOBEM MPSIMOYTOIBHOTO
napaJuieenuneaa




32

3amaun 06 yaBOeHUHU Ky0a, O
KBajpaTtype Ky0a; 0 TPUCEKIIUH yTIiia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napaJuieenuneaa

34

[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
BBIUKCJIEHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejaenumnena

35

O0BEM TIPSIMOI IPU3MBI

36

CrepeomeTpUyeCcKHe 3a1a4U, CBA3aHHbIC
C BBIYMCIICHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[puknagHpIe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI

38

Boruncnenue 06bEMOB Te ¢ TOMOIIbIO
onpenenéHHoro uaterpaiga. Oobém
HaKJIOHHOM TTPU3MBI

39

Brruncinenue 06bEMOB TeI € TOMOLIBIO
omnpenenéuHoro uHTerpana. O0bEM
UpPaMUIbI

40

dopmyia 00bEMa MUPaMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIUM YTIIOM

41

dopmyna 00bEMA TUPAMUJIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIUM YTIIOM

42

CrepeoMeTpHUeCKHE 33a]a9H, CBSI3aHHbIC
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI




CrepeoMeTrpuueckue 3aJaun, CBI3aHHbIE

43 .
¢ 00bEMaMU MUPaAMUTBI
[Ipuknanueie 3apauu o Teme "OO0bEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
PU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenue 00bEMOB. Brruncnenue
pacCTOSTHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0beM
MHOTOTrpaHHHKaA"
[{umuHaprdeckas TOBEPXHOCTb,

48 00pa3yroIue MUIHHIPUIECKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Tnomaas MOBEPXHOCTH ITUITUHIPA

50 Konunyeckast moBepXHOCTh, 00pa3yroime
KOHHUYECKOU nmoBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

57 VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCA

55 CrepeomeTpuyiecKue 3a1a4i Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC,




IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHYyCa

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,

36 IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHYyca

57 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl u mapa c

60 miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. B 1 n300pakenue mapa
[Tepeceuenue chepsl u mapa c

61 miockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3obpaxenue mapa

& VYpasnaenue chepsl. [Lnomans chepst u
e€ yacreu

63 Cummerpus chepsl 1 mapa
CrepeoMeTrpuueckue 3aJaun Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOi U 1apom,
MOCTPOCHUEM UX CEYEHMI MIIOCKOCTHIO
CrepeomeTpuueckue 3a1a4 Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO




[IpukitagHblie 3a1a4u, CBSI3aHHBIE CO

66 .
chepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH HA

67 TUIOCKOCTH, BBIYHCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC TTOI00US

68 Paznuunabie KOMOMHALIMK TEJT BpPAIICHHS
¥ MHOTOTPAaHHUKOB

69 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3anaun o reme "Tena v MOBEpXHOCTH
BpanieHus"

71 Kontponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

7 O0béMm unuHIpa. Teopema 06 00bEMe
MPSIMOTO ITWJIMHAPA
Brrurcnenue 00bEMOB TEII ¢ ITOMOIILIO

73 omnpenenéuHoro uHTerpana. O0bEM
KOHYcCa

74 [Tnomaay 6OKOBOM M OJIHOH
MOBEPXHOCTH KOHYCa
CrepeoMeTprIecKue 3a/1a4H, CBI3aHHBIC

75 C BBIYHCIICHUEM 00BEMOB ITMITHH/IPA,
KOHYyCa

76 [Ipuknanueie 3apaun o Teme "OO0bEMBI
Y TUIOLLAU OBEpXHOCTEH Ten"
O0BEM 11apa 1 MapoBOTro CEKTOpa.

77 Teopema 06 00béme trapa. [lnomans

cdepsl. CTepeoMeTpUUeCKUe 3a1a4H,




CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB
rapa, apoBOro CerMeHTa U MIapoBOTO
CeKTOpa

78

[Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM I1apa u
wiomaneio ceprr. COOTHOIICHUS
MEXIY TIIOMIAISIMHA TTOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100Uu.
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIIEHHEM O0BEMOB TE U
MJI0IIAIe TOBEPXHOCTEN

80

KonTponpHas padora "[Tnomaam
MIOBEPXHOCTH M 00BEMBI KPYTIIbIX Ten"

81

JIBM>KEHUSI MPOCTPAHCTBA.
Otobpaxxenus. [IBUKeHUs U PaBEHCTBO
¢uryp. OGmmue cBOHCTBa IBUKEHUH

82

Buabl iBukeHnil: napamiebHbIN
MIEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[IpeoOpazoBanus nomoous. [Ipsmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MPUMCHCHUC NBUKCHUS

85

Kontposbnas padota "BekTops! B
npocTtpaHcTse"




86

Ob6o6maromee noropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMAaTHU3allHsl 3HAaHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHU:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BekTopsl B mpocTpaHcTse"

&9

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"OO6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"TTnomaau MOBEPXHOCTU U O0BEMBI
KpYIJIbIX Ted"

92

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:




"TTnomaan MOBEPXHOCTU U OOBEMBI
KpyIJibiX Ten"

93

Hrorosast kKoHTpoJbHASA paboTa
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

11 KITACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTarTa
6 ['eomerpus
OnepupoBarh MOHATUSMU: IIWIMHIPHYECKAsT TOBEPXHOCTh, 00pa3yromiue
6.1 UUJTUHAPUYECKOW MOBEPXHOCTH, IWJIMHIAP, KOHMYECKash MOBEPXHOCTD,
' oOpasyomme KOHHYECKONM  TMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (IMIMHIP, KOHYC, cdepa U 1m1ap)
6.3 OOBSCHATH CITOCOOBI TTOJYYCHHS TEJI BpaIlCHUS
6.4 KrnaccugunupoBars B3anMHOE pacioyiokeHrue chepbl U MIOCKOCTH
OnepupoBaTh TMOHSATUSIMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBaHHUE IIAPOBOIrO CJIOS, BBHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M MIIOIIAAM TOBEPXHOCTEM Ted BpalleHHs,
’ FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIH B cdepy H
6.7 OTHMCAaHHBIN 0KOIIO chepsl, cepa, BIHCaHHAS B MHOTOTPAaHHUK WIH TEIO
BpallleHus
6.3 BBI4ucnsaTh COOTHOIICHUS MY IIJIOMIAISIMH TIOBEPXHOCTEH U 00BEMaMu
' OJOOHBIX TEI
6.9 N3o00paxarh u3yyaemble GUTYpHI OT PYKH U C MPUMEHEHUEM MPOCTHIX
’ YepTEXKHBIX HUHCTPYMEHTOB
BpinonHsATh (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (HUTYpP: BHII CBEPXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEI
BpallleHus
N3Bnekath, WHTEPNPETHUPOBATH M MPEOOPa3oBBIBATE WH(GOPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX T'C€OMETPHUYECKUX (Urypax, MpeaCTaBICHHYIO Ha
YepTekKax U pUCyHKax
[TpumensTh reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
6.12 3a/1a4, IPEANOIaraloliuX HECKOJBKO INAroB pELICHUs, €CIM YCIOBUS
MPUMEHEHHUS 3aJIaHbI B SBHOU (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BBIHOJ'IH}ITB HeﬁCTBHH CJIOKCHUA BGKTOpOB, BbIUHUTAHUA BGKTOpOB nu
YMHOXKEHHUSI BEKTOpAa Ha YHCIO, OOBSCHATh, KAKMMH CBOWCTBAMH OHH
o0JazaroT

6.15

[IpuMeHATH mpaBUIIO NapaJIeIeIUIIENA IPU CI0KEHUHU BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMH: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol MeXIy BEKTOpaMH, CKaJlIpHOE IPOU3BEIEHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAHAPHBIE BEKTOPHI

6.17

Haxoauth cymMMy BEKTOPOB U IPOU3BEACHHE BEKTOpa Ha YMCIO, YTOJ
MEXJly BEKTOpaMHU, CKaJSipHOE MPOU3BEACHUE, PACKIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemarp npocrelinime reoMeTpuieckie 3aa4u Ha MpUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METO/A

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MATEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XXACHUC T'COMCTPHUYCCKUX BCIWYHH II0 o6pasuaM WM aJITOpHUTMaM,
IIPUMCHAA HN3BECTHBIC METObI npu PEIICHUN CTaHOAapTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aad

6.22

[IpuBOoaUTE TIpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B MpPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh NOJy4YEeHHBbIE 3HAHUS HA MIPAKTHKE: aHAJIM3UPOBATH pPeabHbIE
CUTyalluu U IPUMEHATh U3yUCHHBIE TIOHATHS B IIPOLIECCE ITOMCKA PEILICHUS
MaTeMaTHYecKu  CPOpMyJIMpOBaHHOW  MPOOIEMBI,  MOJECTUPOBAThH
peaJIbHBIE CUTyallUM Ha S3BIKE I'€OMETPUHU, MCCIEN0BATh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM F'€OMETPUUECKUX ITOHITUI U TEOPEM, arrapara
anreOpbl, pemath NPaKTHUECKUE 3aJjaud, CBSI3aHHBIE C HAaXOXKICHHEM
F€OMETPUYECKHUX BETNYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KJTACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

6.1

[{unuuapudeckas IOBEPXHOCTh, 00pa3yIolye IINHAPHUECKON TOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ IMOBCPXHOCTH. HI/IJ'H/IHI[p: OCHOBAaHHUA N 60KOBa§I IMMOBCPXHOCTD,
o0pa3yromias U 0Ch, IJIOIIAlb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckass moBepxHOCTh, 0Opa3yroliMe KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW oBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yroias
1 OCh, TUTOMIATb OOKOBOM M TIOJTHOW MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIoIiue
X BBICOTA, OCHOBAHUA U 60KOBa$I IMMOBCPXHOCTH

6.3

Cdepa u map: HeHtp, paauyc, AMaMeTp, IIoMaab noBepxHoctu chepsl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

cepsl

6.4

N3o06paxeHue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MIMHIpA U KOHYca

6.5

KomOuHamuu Ten BpallieHUs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIMCAHHBIH
okoJo chepsl, chepa, BliucaHHAsT B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOIiCTBa 00BEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO TapajuieNienunena M cieActBus u3 He€. OO0bEM WIMHApA,
koHyca. O0BEM I1apa U mIomaas chepol

6.7

[TomoOuble Tenma B mpocTtpaHcTBe. COOTHOIICHHS MEXKIY — IUIOIIAISIMU
MMOBEPXHOCTEH, 00bEMaMK TIOIOOHBIX TEIl

6.8

Ceuenust munuHApa (MapajulebHO M TMEPIEHIUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS LI1apa

6.9

BekTop Ha miockoctd M B npocTpaHcTBe. CIOXKEHHME M BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHnue BeKTopa o TpEM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM INIPAaBUII JCUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimne 3amaun B KOOpAMHATaX. YToJ MeEXAy BekTopamu. CkalsspHOE
MMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJII0B MCXKAY NPpAMBIMU U IJNIOCKOCTSAMMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOICTBO, IMpPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI H
KOHTPpIPUMEPBI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU HWHAYKIUH,
NPOBOJUTH  JOKa3aTeNbHBIC pPACCYXJCHUS TPH pEIICHWH 3ajad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKACHUH; YMECHHUE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJI
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BATh TeOpeTHKO-MHOX(eCTBGHHBIﬁ
ammapar JJisi OIMCaHHsI PEaTbHBIX MPOIIECCOB U SBJICHUN U TP PEIICHUH
3aa4, B TOM YHCIC U3 APYIrux y‘-I€6HI>IX npeaMeToB; YMCHHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl pasInYHBIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 337124

YMeHHne oneprpoBaTh MOHATUSMH: HATYypaIbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypa)’IbHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTeleM, CTENeHb C  JIeHCTBUTENBHBIM
mokaszarejeM, JIorapuM YHclia, CHHYC, KOCHMHYC M  TaHIEHC
MMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIIO, palruOHAJIBbHOC YHCIIO,
UppaIMOHATIFHOE  YWCIIO,  MHOXECTBA  HATypalbHBIX,  IIEIIBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BAThH
NPU3HAKH JIEJIMMOCTH, HAUMEHBIIUI OOIIMI JeJUTeNh U HauMCHbIIEe
o0miee KpaTHOE, alropuT™M EBKIHIA MpU pelIeHny 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3WUIIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; YMCHHE
BBIIOJIHATL BBIUMCIICHHE 3HAYCHUN U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, NpeoOpa3oBaHUs JAPOOHO-PAITHOHATBHBIX

BI:IpB.)KGHHfI; YMCHUC ONCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprIecKas porpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHME  3a/aBaThb
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMILJIEKCHOTO 4yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKas, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKHE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAaM{; TNPUBOJUTH TPUMEPBl  HMCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMU: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUIIbl, TEOMETPUUECKHIM CMBICIT OTIPEAeTUTENSI

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPUICCKHE
YPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUpPOBATh
HNOHSATUSMH: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIbHOCTH
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IIOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MapaMeTpoOM; NPUMEHSTh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYyHKIUHM, HAauOOIbIIee U HaMMEHbIIEe 3HAUYCHHS
GyHKIMHA Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢yHKUIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKLUHU, TECOMETPUUCCKUN U
bU3MYEeCKU CMBICT TIPOW3BOJHOW, IEepBOOOpaszHas, oOmpeaeaEéHHbINA
WHTETPANI; YMCHHE HAXOAWTh aCUMMOTOTHI rpaduka (QyHKIHH, yMEHHE
BBIYUCIISITH  MPOU3BOAHBIE CYMMBI, TPOWU3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Ipaduky
(GYHKINW; YMEHHE HaXOIWUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO ISl HMCCIEIOBaHUS (YHKIIMH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amlapara MaTeMaTHYeCKOTo
aHalM3a; MPHMEHATh TPOM3BOIHYIO IS HAXOXKICHHUS HAWIYYIIETO
pelieHusl B NMPHUKIATHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMUYECKHX WU

bu3HYeCcKUX 3a1a4ax; HAaXOAUTh TJIOMAIH U 00bEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MNOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMNA, JUHEWHas (YHKUWS, KBaJpaTHUyHAas
byHKIHS, panyoHanbHas byHKIMS, CTeneHHas byHKIMS,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHblE TPUTOHOMETPHUUECKUE
GyHKIMKM, TIOKa3aTelbHas | Jjorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTH TpaUKH U3yYEHHBIX (YHKIMU, BBHIIOIHATH MPEoOpa3OBaHUA
rpa¢ukoB PyHKITUNA, UCIIOIH30BATh TPAGUKH JIJIs1 U3YyUEHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U
3a]a4 U3 peaNbHOM KU3HU; BRIpaXXaTh (GOopMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJI30BATh CBOMCTBA U rpaduKu (PYHKIUHA I pereHHs
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; H3o0pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTHA MHO>KECTBA PELICHUN YPaBHEHNM, HEPABEHCTB

N UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 33Ja4u U3 00JIaCTH yIpPaBIEHUS TUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCIOBHIO 33JlayM, HMCCIIEJOBAaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOA00HOCTh PE3yJIbTATOB; YMEHHE MOJECIUPOBATh
peanbHble CUTyallUM HA SA3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCHOJb30BAaHUMEM arapara

anreOpbl, UHTEPIPETUPOBATDH MOJTyUYECHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHITHAMU: CpeHee apumeTHiecKkoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIeE 3HAYCHHUS, pa3Max, TUCTIEPCHsl, CTAHJapTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMAaIIKIO, TIPEJCTABICHHYIO B TA0IUIAX, HA qUarpammax, rpagukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHbIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
uH(pOpMAIIMI0O C TIOMOIIBI0 TaONHMII ¥ JUarpaMM; HUCCIEI0BATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduiecKux
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHBIC
HAONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeUBaHUsT H JIMHEHHOMN

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIyYalHBbIM OIBIT WU CIyd4alHOE
COOBITHE, BEPOATHOCTh CIIy4YaHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJNIb30BAaHUEM TIpadUuecKUX METOJO0B; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnu, komOuHaTopHbIe (PaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBaThH
NOHATUSMM: CllydaiiHas BEJIWYMHA, PpACIpPEIEICHUE BEPOSITHOCTEM,
MaTEeMAaTHYECKOE OXXHMIAHWE, NHUCIEPCHs M CTAaHAAPTHOE OTKIOHCHHE
CllyualiHOW BEJNWYMHBI, (YHKIUM paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTe€IbHOTO M HOPMAJIbHOIO paclpeacieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpEeNeiaeHUu st
peleHus 3ajady; 3HAKOMCTBO C IOHATUSMM: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIIEJOBAHUIN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh NOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK; OmHOM HprOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U pACCY>KACHHS IS pEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWIA, IUIOCKUH  YTod,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIKAECS IPsSMBIE,
NapaJuIeIbHOCTh U MEPIEHANKYJIIPHOCTh NMPSAMBIX M IJIOCKOCTEH, yToJ
MEXIY IPSAMBIMH, YIOJl MEXAY IPSIMOM M IIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHnH 3ajad U3y4yeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMAaTHYECKHE MOJCIN C TIOMOINBIO T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, nOpusMa, MUpaMuaa, (Gurypa M MOBEPXHOCTb
BpaIlleH!s, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomanb
MOBEPXHOCTH TMHPAMHUJBI, MPU3MBI, KOHYCa, IIMHApa, 00bEM KyOa,

IPSIMOYTOJIBHOTO Tapajuiesienurnesia, MUpaMuabl, MPU3MbI, LHAIMHJPA,




KOHYycCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEYCHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI ¥ TIOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHE MPUMEHSTh CBOHCTBA FEOMETPUUIECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpeAeNeHHs U3y4yaeMbIX (HUTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBAx W NMPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
OlpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuioo ¢uryp mo
pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOANMMBIC OMOJIHHUTEIBHBIC

MOCTPOCHUS
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YmMmenune ONCprupoOBaTh MOHATUAMU: ABUKCHUC B HNPOCTPAHCTBC,
napajuIeNbHBIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUE MMOAOOHS, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYpPHI, B TOM YHCJE B TPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh T'€OMETPUUYCCKUE OTHOIICHHUS
NIPY PEIICHHUH 32/1a9; HAXOUTh T€OMETPUICCKHE BETMUMHBI (JUTHHA, yTOJ,
I0IaAb, 00BEM) IIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pEATbHOW KM3HH;, YMEHHE BBIUYUCISATH T€OMETPUYECKHUE BEITUYHHBI
(nMHA, yroj, IIomanb, O00BbEM, IUIOMAAh TMOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (OPMYJIBI U METOMBI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, oMb chepbl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TapaJlIeieuIeia, MTUPAMHUIBI, TPH3MBI, ITHIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP
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YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3jioKeHHe BeKTopa 1o 0Oaswucy,
CKaJIIpHOE TPOU3BEICHHE, BEKTOPHOE IPOU3BEIACHHE, Yroll MEXIy
BEKTOpAaMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3ajad JpYyrux y4deOHBIX

MPEIMETOB
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YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B W3YYEHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHUH; YyMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HayK1




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yucia ¥ BEIYUCICHUSA

1.1

Harypanbsnsle u nensie ynucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

Pammonaneupie  uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOW, TIPOIICHTHI,

b2 OeCKOHEeUHbIE TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypajbHOM creneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenens ¢ nenbiM nokaszareneMm. CTeneHb ¢ paluoHalIbHBIM NoKka3zatesnieM. CBoHCTBa
' CTENEHU
L5 CuHyC, KOCHMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuaHbie U HATYpalbHBIC JOTapu(MbI
JlelicTBUTENbHBIC YHCcha. Apu(MeTHIeCKre onepaiy ¢ 1eHCTBUTEIbHBIMU YHCIIaMHU.
1.7 [TpuOnmxEHHBIE BHIYMCIICHUS, TIPAaBUJIa OKPYTICHHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [enbie 1 IPOOHO-pAIMOHATBHBIC YPAaBHEHUS
2.2 Uppanmonaibublie ypaBHEHUS
23 TpuronoMeTpuuecKkrue ypaBHEHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHUS
2.5 Ilensie 1 1poOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMU
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeennuTenb MaTpULIbI




OyHKIUHN U TpapUKU

@ynkius, crnocodbl 3amanus ¢ynkuuu. 'padux Qynkinun. B3anmuo oOpartHbie

>l ¢bynkuun. Yérneie n HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacte onpeneneHuss M MHOXeCTBO 3HadeHUH (yHkiuu. Hymm Qyskium.
39 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI QyHKIuH. HanGomnpinee W HauMmeHbllIee 3HAYCHUE
(GyHKIIUU Ha IPOMEKYTKE
313 CrenenHas GyHKIMS C HATYpPAIbHBIM M IIEJIBIM TTOKa3zaTenieM. E€ cBolicTBa u rpaduk.
' CaoiicTBa 1 rpa UK KOpHS 71-0i CTEIICHH
34 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.5 [Toka3zarenbHas u orapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKu
16 Toukum paspeiBa. AcumnTorel rpa¢ukoB ¢yHkumi. CpoiicTBa  (QYyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOICHTOB
4 Havana maremaTu4eckoro aHaausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTapHBIX (PYHKITUH
[IpuMeHeHre TPOM3BOMHOW K UCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. Haxoxxaenre HauOoNbLIET0 M HAMMEHBIIEro 3Ha4YeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS




7.5

KOOpI[I/IHaTBI " BCKTOPBI
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