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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisieTcss OOHUM K3 0a30BBIX KypCOB Ha YPOBHE CpPEIHErO
obmiero oOpa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMaHUTApHOIO IUKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMupyeMoe OpH  HU3yYEHUU
OOy4YarOMIMMUCS TNOHATHUIHBIX OCHOB F€OMETPUHU, IPHU JT0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELICHUU I'€OMETPUUYECKUX
3a1a4, YMEHHME BBIIBUIAaTb U OINpPOBEpPraTb THUIIOTE3bl HENOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'O IUMKJIA, B YACTHOCTHU
bu3nUecKnx 3amad.

[lenb ocBoeHus mporpaMmbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE WHJAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs Mpu
U3YYEHUHU T€OMETPHUH, KaK COCTaBIIAIONIEH npeaMeTHol obnactu «Maremaruka u
uHpopMaTuKa»  yepe3  0OecleuyeHUe  BO3MOXKHOCTM  NPUOOpPETEHHSs U
UCIIOJIb30BaHUsl Oojee TiyOOKMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUH,
CHeM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUISl YCIEITHOTO MPO(hecCHOHATBHOTO
00pa30BaHUsl, CBA3aHHOIO C UCMOIb30BAHUEM MATEMATUKH.

[TpuopureTHpIMM 3aJayaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMHI U YCUIMBAIOIIKUMH Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paclIMpeHue MpeICTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOM KYJBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H FEOMETPUH C OKPYKAIOIIIM MUPOM;

(GopMupOBaHUE MPENCTaBICHUS] O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIOLIIMX OINKCHIBAaTh M U3Yy4aTb
pa3HbIE SBJIEHUS OKPYKAIOIIEr0 MUpPa, 3HAHUE MMOHATUMHOTO aImapara no pasiaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

(dbopMHpOBaHHE  yYMEHHUS  BJIAJE€Th  OCHOBHBIMH  MOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE MX HPUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMupoBaHHE YMEHUs paclio3HAaBaTh HA YEPTEXKAX, MOJACIAX U B pEabHOM
MHApPE MHOTIOTPaHHUKM M Te€la BpallCHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTE€MaTUYECKUX TEOpHM, (POPMHUPOBAHUE MOHUMAHHUSA POJIM AKCUOMATUKHU MpPHU
MIPOBEJICHUU PACCYKICHUN;

(dopMUpOBaHNE YMEHHMs BIAJEThb METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
peleHus, YMEHUs UX IPUMEHATb, IIPOBOAUTH [OKA3aTEIbHBIE PACCYKICHUS B
XOJI€ peLIEeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C [IPAKTUYECKUM COAEPIKAHUEM,



dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  IPHU
000CHOBaHUYM MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MIPOBEACHUU
JEYKTUBHBIX PACCYKIACHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH O0YJarOIINXCS, TTO3HABATEILHOW aKTUBHOCTH, MCCIICOBATEIIHCKUAX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

¢dbopmupoBanre (HyHKIIMOHATBFHOM T'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHUSI pPaclo3HABaTh TMPOSBICHUS T'C€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYyalMsX U MPU U3YUYEHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJBHBIX CHUTYallMil, HCCIEAOBAHMS IOCTPOECHHBIX MOJAEIIEH,
MHTEPIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KAaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBustorcs: «lIpsMble W MJIOCKOCTU B MOPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BeKTOpsl M  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHHUS B
1011 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHHUSAM Y4EeOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKMX YMEHHMI  pachpenensieTcsi He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUAM, HO U 0 rojgam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
POrpaMMBbl, paclpelieEHHbIM 10 ToJaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObl KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0y4YaroIIHecs
oOpalajuch HEOJHOKpPAaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATHUSMHU U HaBbIKAMHU MOCIIEI0BATENbHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YyYaIOIUXCs, PACIIUPAS U YIIIyOuIsist
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHHUIO TEOMETPUU Ha YIi1yOJIEHHOM YPOBHE MO3BOJISET:

co3mate  ycnoBus g AauddepeHunandu  oOydeHus, MOCTPOCHUs
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOTpaMM, OOECHeuuTh YIIIyOJNEHHOE
U3Yy4YEHHUE T€OMETPHUH KaK COCTaBIIsoIIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUSI MATEMaTUKH C
y4u€ToM BbIOOpa Oyayiied mnpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXKIY
o01uM U ipoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yuebGHoro kypca «['eomerpuss» Ha yriayOia€HHOM YpOBHE
orBoauTcs 204 yaca: B 11 kiacce — 102 yaca (3 yaca B HefieIi0).



COAEPKXAHME OBYUYEHUSA
11 KUIACC

Tena Bpamenust

[loHaTus:: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckasi IMOBEPXHOCTb, oOOpasyromue noBepxHocTe. Tema BpamieHwus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka nmnuHapa u konyca. Cummetpusi chepsl 1
niapa.

O0béM. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3z He€. OObEM mpsiMoil U
HAKJIOHHOW MPU3MBbl, HWJIUHIAPA, MUpaMUabl U KoHyca. OOBEM 11apa U 1apoBOTO
CErMeHTa.

KoMmOunanuu Ten BpalieHus U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, OINHCaHHas okojio mwiuHapa. [lepeceuenue cdepsl U 1mapa ¢
miockocThio. Kacanuwe mapa u cdepsl miaockocTeio. [loHsATHE MHOrOrpaHHHKA,
OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAHHHMK WM TEJO
BpalleHUS.

[1nomans MOBEPXHOCTH LUIWHJpA, KOHYyca, IJomaabs chepbl U e€ 4dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
MIJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BpAIlEHUS: CEYEHUS [TUINHIpA
(mapaJuienbHO M MEPNEHAUKYISIPHO OCH), CEYEeHHUsi KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJSIIME YEPE3 BEPIIMHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHUS
CEUCHUM: METOJ CIe0B, METOJI BHYTPEHHETO MPOSKTUPOBAHUS, METOJI TIEpeHOCca
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuud Haja BekTopamu. BekropHoe
YMHOXE€HHUE BeKTOpoB. CBOICTBa BEKTOPHOIO YyMHOXeHUA. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue Bekropa
no ©Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TE€OMETPUYECKUX
3a/1ad.

J/IBUKeHUSI B IPOCTPAHCTBE

JBxenus mpocrpancTBa. OtoOpakenus. [[BMKeHUsS UM PaBEHCTBO (GUTYP.
OOmme cBoiicTBa JBIWKEHWH. Buabl JBMXKEHUN: TapauIeNbHBIA TEpPEHOC,
LEHTpajdbHasl CUMMETPHs, 3€pKajibHas CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
MPOLIETyp TPaXKJAaHCKOTO oOmmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HUX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) naTpHOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY U HACTOSIIEMY POCCUICKOW MaTE€MAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKONM MaTEMaTHUYECKOM MIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHIKEHUM B JAPYrHX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKH M JIEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PACCyKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoe BoCIUTAHHE:

cOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYECKWEe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacCHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAaHHE, COATTAHCUPOBAHHBLIN PEKUM 3aHATHH U
OTJIbIXa, peryispHas ¢u3nueckass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOWs, HHTEpEC K
paznuuyHbiM  chepaMm  MPOPECCHOHATILHON  JCSITENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHHUSMU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peanu3oBbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKHU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MAaTEMAaTUYECKOM HAIPaBICHHOCTH;

7) 3K0JI0OrHYeCcKOe BOCITUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKONW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpepl, 0CO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHYSCKUX TPoOIeM, OpUeHTAIUS
Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHWUW [Jid pelIeHus 3aj7ad B 00JacTu
OKpYXaroliel Cpejpl, IJIAHUPOBAHHE TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICACTBUMN JIJIS1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TIOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4YeToBEeYeCKOW esATeTbHOCTH, JTaroB €&
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MATeMaTU4YeCKOM KyJIbTypOll KakK CpEJICTBOM IO3HAHHS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIC YYeOHbIE 1eHCTBUS

ba3oBble 1ornyeckue AecTBUs:

BBISBIISITh U XAPAKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUN MEXIy MOHIATHUSAIMH, (POpMyIUpOBaTh
ONpeIeNICHUs] TIOHSITUH, YCTAaHABIUBATH CYILECTBEHHBIN MPU3HAK KiaccUu(pUKaIuy,
OCHOBaHWSI 1711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPeoOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U POTUBOPEUUS
B (akTax, JaHHBIX, HAOIOJCHUIX W YTBEPKICHUSAX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoOco0 peleHus y4eOHOW 3aaaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIMA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBHUA:



WCIIOJIB30BAaTh BOIMPOCHI KaK WCCIIEIOBATEIHLCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MPoOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HIINIO, MHEHUE;

POBOJIUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCHEPUMEHT, MUCCIIEOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYITHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOJIIOJICHMs, UCCIIEIOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IIPOLIECcCa, a TaKXKE BBIIBUTATDH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundpopmaumeii:

BBISIBIIATH ACHUIINTHEI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U ISl PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (QopMmax,
WJUTIOCTPUPOBATh TpaUyuecKy;

OIICHUBATh HaAEKHOCTD uH(bopMaIuu 1o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKATHBHbBIE YHUBepPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSIMHU U
HeassMH OOIIEHHUs], SICHO, TOYHO, TPaMOTHO BBbIpakaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOMN TEMBI,
npoOJjieMbl, pelIaeMoil 3ajayd, BBICKA3bIBAaTh HJEH, HAalleJIEHHbIE Ha TIOUCK
pElIeHUs, COIMOCTaBISATh CBOM CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAYKCHHUS;

MIPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBAaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajiad
MpEe3eHTAIMU U 0COOCHHOCTEHN ayIUTOPHHU.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTAaBJIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1a4¥, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedJeKcHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoLecca MU pe3ybTaTa pPeleHUs
MaTeMaTHYEeCKOM 3aJ1auH;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH PUYUHBI
JOCTHXKEHUSI WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mMpU pEHIeHUH YYeOHBIX 3a7ad, MNPUHUMATh 1€Jdb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThI, pacrpeacisiarh
BUJIbI paboOT, JIOrOBapUBATHCS, OOCYX AAaThb IMPOLIECC W Pe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATh CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIEHAMU KOMAaH[bl, OIICHUBATh
KAauecTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 11 kiaacca oOyyaromuiicss Hay4uTCs:

¢ CBOOOJIHO OIEPUPOBATh MOHSATHIMH, CBS3aHHBIMH C LHJIUHAPUYECKOM,
KOHUYECKON U c(hepuyecKol MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOJIyYEHUS;

* OIIEPUPOBATh MOHATUSIMH, CBA3aHHBIMU C TEJIAMHU BPALICHUS: LUUIUHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacno3HaBaTh TeJla BpalleHus: (HMIMHAP, KOHYC, cdepa U 1ap) U OObIACHSITH
CHOCOOBI MOJTYYEHHS TEJ BPALLCHUS;

e KJIacCU(UIMPOBATH B3aUMHOE PACIONIOKEHHE Chepbl U MIIOCKOCTH;

¢ BBIYUCIISITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M Tl BpalleHus,
00BEMBI U IUIOMIAM MOBEPXHOCTEH MHOTIOIPAHHUKOB M TEJ BpallCHMS,
reOMETPUYECKUX TEJ C IPUMEHEHHEM (HopMyT;



e CBOOO/IHO OTEPUPOBATH MOHSATUSMHU, CBS3AHHBIMH C KOMOWHAIMSIMU TEJ
BpalieHUsi 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U
OMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHUS MEXIY TUIOMAIIMU TTOBEPXHOCTEH W 00bEMamMu
ITOJIOOHBIX TEI;

e300pakaTh M3y4daeMmble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpalllCHUS;

e U3BJICKaTh, HWHTEPIPETUPOBATH M IpPeoOpa3oBbIBaTh HHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

 CBOOOJIHO ONEPUPOBATH MOHITHEM BEKTOP B IIPOCTPAHCTBE;

e BLITIOJIHATH ONEPAIMU HAJ] BEKTOPAMU;

*3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT;

e pelIaTh TEOMETPUUECKUE 3a7]a4l HA BBIYMCIICHUE YTIIOB MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSIHUNA OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/Ia MPU PELICHUH;

¢CBOOOJIHO ONEPHUPOBATH TMOHATUSAMHM, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHHUI;

*BBIMOJIHATh HM300pKEHUSI MHOTOTPAaHHUKOB M TEJl BpaIllEHUs MpH
[apaJUICIbHOM  [IEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAIBbHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOIL, MpeoOpazoBanus moaoous;

e CTPOUTH CEUYEHHS MHOTOTPAHHHMKOB W TEJI BpAIEHUs: CEUCHHS IMIIMHApPA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TapajuieNibHbIe
OCHOBAHUIO U TPOXOSIINE YEPE3 BEPILINHY), CEUCHUS 1Iapa;

* ICTIOJIH30BaTh METOABl TOCTPOEHHUS CEYEHWH: METOA CIEAO0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIEH TII0OCKOCTH;

e IOKA3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

e IPUMEHATh TEOMETPUUYECKHE (aKThl I PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlinX HECKOJIbKO I1aroB PpEIICHUs, €CIH YCIOBUS
MIPUMCHCHUS 3a/1aHbI B IBHOW U HESIBHOU (popMe;

epemiaTh 3aJa4d Ha JIOKA3aTEJIbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
Hax0X/ICHUE T€OMETPUUECKUX BEJIUYHH;

e IPUMEHSATHh MPOTrPAaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1ay;

e IPUMEHATH MOJYYEHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH, aHATU3UPOBATh
U OICHMBATh peajbHble CUTYyallUM, MNPUMEHSATh H3YYCHHBIC TOHSTHUS,
TEOpPEMBI, CBOICTBA B TMPOIECCE IOUCKA PEIICHUS MaTeMaTUYECKU



chopMyITUPOBAaHHONW TPOOIEMBI, MOJEINPOBATh PEAbHBIE CHUTyallud Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAHUEM
reOMETPUYECKUX TMOHATUM U TeopeM, armmapara aiareOpbl, pemnarhb
MPAKTUYECKUE 3aJlaud, CBS3AHHBIE C HAXO0XKJICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

eMETh NPEJCTABICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE:



11 KUIACC

Kosau4iecTBo yacoB DJIeKTPOHHbBIE
Ne ni/n HaumeHoBaHMe pa3iesioB U TeM Konrpoanusie | Tpakruseckie (undgposbie)
NporpamMmbl Bcero paGoTh: o gﬁecp;;(c):?TenLHme
1 AHaJMTHYECKAsI TEOMETPHSI 15 1
) [ToBTOpeHue, 0606HICHI:I€ " 15
CUCTeMAaTH3aIMsl 3HAaHUH
3 OO6BEM MHOTOTrpaHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9
KPYTJIBIX TEJ
6 JIBrkeHus 5
7 [ToBTOpEHwUe, 0606II.IeHIfe u 17 1
CUCTeMATH3AIIWSI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




HOYPOUYHOE INTAHUPOBAHHE:



11 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
. Tema ypoxka - -
n/n yp Bcero K06H Tp-¢ HpﬁaKT ¢ U3YYeHHS o0pa3oBaTe/ibH
padoThI padoTbl bie pecype

A”ajguTu4yeckas reomerpus. — 10 4.
1 [ToBTopenue: "KoopauHaTel BEeKTOpa B IPOCTpaHCTBE" 1
2 ITosTopenue: "CkansipHoe NpOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpenue: "BplunciaeHue yria Mex/1y BEKTOpamMH B 1

npocTpaHcTe"
4 [ToBTopenue: "YpaBHeHue npsiMmoit” 1
5 AHaIMTUYECKHE METO/IbI pacy€Ta yriia MeX1y IpsIMbIMH B 1

MHOTOIPAHHUKAX
6 Pemienue 3amau. 1
7 Pezepn 1

®opmya pacCTOSHUS OT TOYKH JI0 TUIOCKOCTHU B
8 1

KOOpAMHATAX.
9 HaxosxieHne paccTosTHUM OT TOYKH J0 IJIOCKOCTH B KyOe. 1

y

10 Pentenue 3amay. 1

IToBTOpEHue, 00001IeHNE ¥ cCUCTEeMAaTH3alUsl 3HAHUM. —

b

10 4.
11 CeueHusi MHOTOIPaHHUKOB. 1
12 Ceuenus, METOJI CJIEZIOB. 1
13 YIusl MEXKY CKPEIIUBAOIIMMUCS IPSIMBIMHU. 1
14 Teopema 0 Tpex NepHeHANKYJIIpax. 1

Y

15 [1o1maam MHOTOYTOJILHUKOB, (hOPMYJIBI AJIS MIJTOTIAIEH. 1
16 Pemenue 3anau. 1
17 [Inomaay ce4yeHnii MHOTOIPaHHUKOB. 1




18 Pemenue 3anay. 1
19 Pemenue 3anay. 1
20 Pemenue 3anay. 1
O0bém MHOrorpanumuka. — 17 u.
21 O6BéM Testa. OO6BeM TPSIMOYTOJIBHOTO HapaJlIeIICITHIIe A, 1
22 3ajaun 00 yaBOCHUH Ky0a, O KBaJpaType Kyoa. 1
23 CrepeoMeTpuyecKkue 3ajaqu 0 00bEME IPSIMOYTOJIEHOTO 1
napajuieNienumnesa.
24 [TpuknanHeie 3a1a4u 0 00BEME MPSIMOYTOIBLHOTO 1
napajuiesenumnesa.
25 OO0BEM IpsIMOI IPU3MBL. 1
26 Pemenue 3amauy. 1
27 Pemrenue 3amau. 1
73 Brruncnenne 00bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOTO 1
WHTErpaa.
29 O0BEM HAaKJIOHHOW TIPU3MBI. 1
30 O0BEM TUPaMUJIBIL. 1
31 dopmyra 00bEMa MUPaAMUJIEL. 1
32 OTHOIICHHE 00HEMOB TUPAMHJI C OOIIIUM YTIJIOM. 1
33 Pemenue 3anay. 1
34 Pemrenue 3amau. 1
35 Ypoxk 0000111eHNSsT 3HAHU. 1
36 KonTtpoabnas padora Ne 1: «O0bEM MHOTOTPAHHUKA» 1
37 Pabora Hag ommoOkamMu. 1
Tena ppamennsi. — 17 4.
38 [ToHsiTHE nUIMHIpA. 1
39 Humuaap. Pemenue 3amay. 1
40 Penrenue 3amau. 1




41 Pererue 3a1au. 1
42 Konyc. 1
43 Pemenue 3anad. 1
44 Y ceu€HHBIN KOHYC. 1
45 Pemenue 3anau. 1
46 CrepeoMeTprUUecKHe 3a]]aui Ha TIOCTPOCHUE CEUCHHUN 1

[WIMHJPA, KOHYCA.
47 Cdepa u map. 1
48 YpaBHenue chepsl. 1
49 B3aumnoe pacnonoxenne chepbl U IOCKOCTH. 1
50 KacarenpHast mmockocTh K cepe. 1
51 [Tnomans chepsl. 1
52 Ypok 00001IeHNST 3HAHUT. 1
53 KonTposbHast padora Ne 2: «Tesna BpameHus» 1
54 Pabota Hag ommoOkaMu. 1

Inomanu MOBEPXHOCTH U 00BEMBI KPYIJIBIX TeJI. — 9

4.
55 OO6BEM IUITHHIIPA. 1
56 O6bEM KoHYCA. 1
57 Pemenue 3anay. 1
58 [1n0o1maap MOBEPXHOCTH KOHYCA. 1
59 CrepeoMeTrpuyeckre 3a1auu 0 00bEMe IIMIIMHAPA, KOHYCa. 1
60 Pemenue 3anay. 1
61 O0BEM TIapa ¥ MapoBOTO CEKTOpa. 1
62 Pemenue 3anau. 1
63 Pemenue 3anay. 1

JBukenus. — S 4.
64 JIBMIKEHHsI MPOCTPAHCTBA. 1




65 OOu1re cBOMCTBA IBUKCHHH. 1

66 [TapasienbHblil IEpeHoC, LIEHTPaJIbHAs CUMMETPHSL. 1

67 3epKajibHasi CUMMETpHUS, IOBOPOT. 1

68 Pemenue 3anay. 1
IloBTOpenue. Pemenue 3agay. — 24 4.

69-

33 Pemenue 3anau. 20

89,

90 3apanusa us EI'D 2

91,

9 PaGora Hax ommbkaMu. 2
Pe3epn. — 10 4.

93-

102 Peseps. 1

Hroro: 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbI:

11 KIIACC
Kon .
HDOBEDSIEMOro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
poBep o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBarth MOHITHSIMH: HWIHHIPHYECKas MOBEPXHOCTh, 0Opa3yrolue
6.1 MWIAHIPUYECKOH TMOBEPXHOCTH, IIWIMHIP, KOHWYECKAas IMOBEPXHOCTb,
o0pa3yrolire KOHUIeCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi HOBEpXHOCTh
6.2 PacriozHaBath Tea BpameHus (IMIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI OJTYYSHHS TEJl BPALCHUS
6.4 KnaccudumupoBath B3auMHOE pacnoyiokeHHe chepbl U TIIOCKOCTH
OrniepupoBaTh MOHATHIMU: IIAPOBOM CEIMEHT, OCHOBAHUE CETMEHTA, BhICOTA
6.5 CErMEHTa, IIApPOBOM CIIOM, OCHOBAaHUE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Beramcnate  00BEMBI M IUIOMIAJAM  TIOBEPXHOCTEH TeNn  BpalICHWS,
) TEOMETPUUECKUX TeJl C MPpUMEHEHHEM (hopmyn
OnepupoBaTh MOHSITUSIMHM: MHOTOTPaHHHUK, BIHCAHHBIN B cdepy u
6.7 OIMCAHHBIM OKOJIO cdephl, cdhepa, BIUCAaHHAS B MHOTOIPAaHHHUK WM TEIO
BpallleHus
6.8 BbIYHCIAThE COOTHOIIEHUS MEXTy IUIOMIASIMHU TOBEPXHOCTEH 1 00bEMaMu
’ IMOAOOHBIX TEN
6.9 N3o00paxaTh u3ydaemble (UTYPHI OT PYKH M C TPHUMEHEHHUEM IPOCTBIX
) 4epTEKHBIX HHCTPYMEHTOB
BoImoNHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PHCYHKOB IMPOCTHIX
6.10 00BEMHBIX (Uryp: BUI CBepXy, COOKYy, CHH3Yy; CTPOUTH CEUEHHUS Tel
BpaIleHUs
W3Bnekath, WHTEpNpPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETpUYecKuX (urypax, TMpeAcTaBICHHYI0 Ha
YepTekax U PUCYHKAX
[IpumeHsITh TeOMEeTpUYecKhe (aKThl IS PEHICHHS CTEPEOMETPHUUCCKHIX
6.12 3a/a4, MPENOoNaralolliuX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBUS
TIPUMEHCHHUS 33]IaHbI B SBHOU (hopMe
6.13 OnepupoBaTh NOHSITHEM: BEKTOP B IPOCTPAHCTBE
BBITIONTHATE  IEHCTBUS  CIIOXKEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
6.14 YMHOXXCHHSI BEKTOpa Ha YHCIO, OOBSICHATh, KAaKMMH CBOMCTBAMHU OHHU
o0iamaoT
6.15 [TpuMeHsTh paBUIIO NapAJIICJICTIUIICIA TPU CIOKEHUN BEKTOPOB
OnepupoBaTh TOHATHSIMH: JCKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ

MCXKAY BCKTOpPpaMH, CKASIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC U
KOMIIJIAHAPHBIC BEKTOPHBI




6.17

Haxomuth cymMmMy BEKTOpPOB M NpPOM3BEIEHHE BEKTOpa Ha YHCIO, YTroil
MEXAy BEKTOPaMH, CKAJSIPHOE IPOU3BEACHME, PACKIIAIbIBATH BEKTOP II0
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aHaBaTB IIJIOCKOCTb YPABHCHHUECM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

Pematp mpocreiiine reoMeTpuueckrue 3aqauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METOJa

6.20

Pemrats 3aJa4ud Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIICHUU U
HaXO0XACHUEC TCOMCTPUYCCKUX BCIMYUH II0 06pa3uaM W aJIrOpuT™Mam,
IIPpUMCHAA HU3BCCTHBIC METOABI npu pEeIICHUN CTaHAAPTHBIX
MAaTCEMATUYCCKUX 3aJa4

6.21

[IpumensaTp mpocTeillive MporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPHUUECKUX 3a1a

6.22

[IpuBOIUTE mpHMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOJE H
JKU3HM, PAaCIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLBIC
CUTyalll U NPUMCHATb U3YUYCHHBIC MMOHATHUA B IMPOLCCCC MOUCKA PCIICHUSA
MAaTEMAaTHYCCKU C(l)OpMy'J'II/IpOBaHHOI‘/’I HpO6J’I€MLI, MOZICIINPOBATE PCAJIbHBIC
CUTyallMl Ha A3BIKEC T'COMCTPHUHU, HUCCIICAOBATH IIOCTPOCHHBLIC MOJCIN C
HCIIOJIb30BAHUECM T'€OMETPHUICCKUX MOHATUH U TCOpPEM, alrapara anre6pLI,
pemaTtb IMPAKTUYCCKUEC 3aJa4u, CBs3aHHBIC C HaX0XJCHUEM
T'COMCTPUUCCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA :

11 KJTACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

6.1

[{unuHapuyueckas MOBEPXHOCTh, 00pa3yolue MUINHAPUYECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTU. LIUMnuHAp: ocHOBaHUS M OOKOBas MOBEPXHOCTb,
00pa3yromniasi 1 0Ch, TWIONIAAh OOKOBOW U MOJIHOW TOBEPXHOCTHU

6.2

Konuueckasi moBepxHOCTh, 00pa3yrole KOHNYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW mMmoBepxHOcTH. KOHyC: OCHOBaHWE W BepIMHA, 00pa3yromas u OcCh,
IJI0MA > OOKOBOW W TOJMHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasylomue H
BbICOTA, OCHOBAHUA U 601(0132151 IMMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paguyc, AuamMerp, IIoua b HoBepXHocTH cdeprl. B3anmuoe
pacnosnoxeHue chepsl M IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Imiouiaab

cdepsl

6.4

N300pakeHne Tes BpalieHus: Ha TIockocT. Pa3BépTka nummHapa u KoHyca

6.5

Kom0OuHanmu ten BpanieHus ¥ MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BIMCAHHASI B MHOTOIPAHHUK, WM TEJIO BpAIllEHUs

6.6

[Tonsitue 06 00bEme. OCHOBHBIE CBOWCTBa 00BEMOB Teil. Teopema 00 oOBEME
IpSMOYTOJIBHOTO Tapaienenunesa 1 cieAcTBus u3 He€. O0bEM LMIMHApA, KOHYyCA.
O06bEM 11apa U mIoIa b chepbl

6.7

[TomoOHbIe Tenma B mpocTpancTBe. COOTHOIICHHS MKy TUIOIIAIIMU MTOBEPXHOCTEH,
00BpEMaMu ITOTOOHBIX TEN

6.8

Ceuenuss nwiIMHApa (MapajyieIbHO U TEPHEHAUKYJISPHO OCH), CEYEHMsI KOHyca
(mapajuienbHOE OCHOBAHMIO U IPOXOJAIIEe Yepe3 BEpIINHY), CEUSHHUs 11apa

6.9

Bextop Ha miockoctu M B npoctpaHcTBe. CII0O)KEHHE U BBIUUTAHME BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasnokeHune BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio napamienenunena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPAMHU

6.10

[IpsimoyronpHasi cucTteMa KOOpJAMHAT B TMpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimine 3amaum B KOOpAMHATaX. YTroid Mexay Bekropamu. CkaisipHoe
MPOU3BEJICHUE BEKTOPOB. BhIuncieHUE yrioB MEXIy MNPSAMBIMH M TUIOCKOCTSIMH.
Koop1MHATHO-BEKTOPHBIN METOJI IPU PELIEHUU T€OMETPUUYECKHX 3a]1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTATAM OCBOCHUS
MpPoOBEePsAEMOro | OCHOBHON 00pa30oBaTe/ibHOI MPOrPaMMBbI CPeIHEro o01ero
TpeGoBaHus o0pa3zoBaHusi

Brnanenne MeTtomamum OKa3aTENbCTB, AITOPUTMAMHU pEIICHUS 3aj]ad;
yMeHue (GOopMyIHpOBaTH W ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCHOMa, TeopeMma, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJ0Ka3aTelbCTBO,
paBHOCWIIbHBIE (OPMYITMPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE ¥ TPOTHBOIOJIOXKHOE YTBEP)KACHHE, MPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTU4ecKOW WHIYKIUH;
IPOBOJIUTH JIOKA3aTeNbHBIC PACCYKICHUS MIPU PELICHUH 3a/1a4, OLICHHBATh
JOTHYECKYI0  TpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBATH
HOHATUSMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpalUy HaJ MHOXXECTBAMHU;
YMEHHE UCIOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUs PEATbHBIX MPOIIECCOB M SBICHUH M MPU PEIICHHUHU 3a/ad, B TOM
Yrcie U3 IPYrux y4eOHbIX MPEIMETOB; YMEHHUE ONEepPUPOBATH MOHATHAMU:
rpad, cBA3HBIN rpad, AepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHUE 33aBaTh
U OIMCHIBATh Tpadbl Pa3NTUYHBIMU CHOCOOAMU; HCIIONB30BaTh rpadbl MpU
pELICHUH 331a4

YMeHue onepupoBaTh HNOHATHAMM: HAaTypalbHOE YMCIO, LEN0Ee YHCIIO,
CTENEHb C LIEJBbIM II0KA3aTEJIEM, KOPEHb HATYPAJIbHOW CTENIEHU, CTENEHD C
palMOHAIIBHBIM [10Ka3aTelIeM, CTEIEHb C JICHCTBUTENBHBIM IOKA3aTesIeM,
Jorapu(M 4YHUCla, CHHYC, KOCHHYC M TaHTEHC INPOU3BOJIBHOTO YHUCIIA,
OCTaTOK M0 MOJYJIO, PALMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
Yucell; YMEHHE HCII0JIb30BaTh MPU3HAKU JIETMMOCTH, HAMMEHbIIUI 00Iunit
JIeNMUTeNh W HaWMEHblIee oOlee KpaTHoe, alroput™M EBkinaa mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3lIMYHBIMU MO3MLUOHHBIMU CUCTEMAaMHU
CUHCIICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPE0OPa30BaHMS
BBIPR)XEHUI CO cTeneHs MM U Jorapupmamu, npeoOpa3oBaHUs APOOHO-
palMOHAJIbHBIX  BBIPAKEHUN; yMEHHME  OINEpPUPOBATh  IOHATHUAMU:
IIOCJIEI0BATENIBHOCTh, apu(MeTHUecKass Mporpeccusi, TreoMeTpudecKast
nporpeccusi, OECKOHEYHO yOBIBarOIIas TIEOMETPUYECKas IPOrpeccus;
yYMEHHE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (pOpMyII; yMEHHE ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE
YHUCIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amucHM  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpauueckas); yMeTb
NPOU3BOJIUTH apUPMETHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHUCIIAMH,
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHU KOMIUIEKCHBIX YHCEN; ONEepUpOBaTh
HNOHATUAMM:  MaTpuma 2x2  u  3X3, onpeaenuTesb  MaTpHIIb,
Tre€OMETPHUUECKUI CMBICIT ONPEeTUTENs

YMeHue onepupoBaTh MOHATUSMU: palOHAIbHBIEC, HPPALUOHAILHBIE,
MOKa3aTeNbHbIE, CTENEHHBIE, JOTapu(PMUUECKHE, TPUTOHOMETPUUIECCKUE
YpaBHEHHS W HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEepPHUPOBATh




HNOHATHUAMU: TOXKJECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPABHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTb
YPAaBHEHWH, HEPABEHCTB M CHCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C IIOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETPOM; IPUMEHSATH
YpaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI JUIsI PELIECHUS MaTeMaTHYECKHX
3aJ1a4 U 3aJ1a4 U3 pa3JIM4HbIX 00JacTeil HayKu U peajlbHOU KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIUS, 4YETHOCTh (DYHKIMH,
NEePUOUYHOCTh (YHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLUUHU, HauOoJblllee M HAaUMEHbIIEEe 3HauCHHs
(YHKIMM Ha TIPOMEXKYTKE, HENpepbIBHAS (DYHKIUS, aCHMIITOTHI Tpaduka
(GyHKIMHU, TepBas U BTOpas NMPOU3BOAHAA (DYHKIMM, T€OMETPHUECKUN U
¢u3nveckuif CMBICT TPOM3BOJHOHM, TIepBOOOpasHasi, ONpeAeIEHHbIH
UHTErpajl; yMEHME HaXOAWTh AaCUMITOThI rpaduka (QyHKUUH; yMEHHUE
BBIUMCIISATh  NPOU3BOJHBIE  CyMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMK (YHKUIMH, HaXOIUTh ypaBHEHHME KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HaXOJIWUTh MPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIUII;
YMEHUE HCIONb30BaTh MPOM3BOJHYIO Ui HCCleloBaHUA (YHKINH,
HaxXoAWTh HauOONbIIME M HAUMEHbIINE 3HA4Y€HUs (QYHKIUH; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATHb MPOU3BOAHYIO ISl HAXOXACHUS HaWIydlIero
pelleHuss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX U
(bu3MYecKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI PUTYP C MOMOIIBIO
MHTETpalla; MPUBOAUTh NPHUMEPBl MaTEMaTHYECKOIO MOJEIUPOBAHUSA C
OMOMIBIO TH(PepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK GyHKIMH, oOpaTHas (YyHKINS,
KOMITO3ULIUS (YHKUMH, JTUHEHHAas QYHKIMA, KBagpaTH4YHas (QYHKIHS,
panMoHanbHast (QYHKIOWS, CTETeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeNlbHas U
jgorapumuyeckas (YHKIWH; YMEHHE CTPOUTh TpapUKH H3YYCHHBIX
GyHKIUH,  BBIMNONHATH  mpeoOpa3oBaHust  rpadukoB  (DYHKUUH,
UCTIONIb30BaTh TpaUKK Ui U3yYEHHs MPOLECCOB U 3aBUCHMOCTEH, MPHU
pelIeHn: 3a/1a4 M3 APYTHX Y4YeOHBIX NMPEIMETOB M 3a/1ad M3 PealbHON
KHU3HH, BBIpAXKaTh (OpPMYJaMH 3aBHCHMOCTH MEXIy BEIHMYHMHAMHU;
MCTIONI30BaTh CBOWCTBA M rpaduki (YHKIWH Ui pelleHHs ypaBHEHHH,
HEpPaBEHCTB M 3a7ad C MapaMeTpaMy; M300paxkaTb Ha KOOPAMHATHOMN
IJIOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHUI, HEPABEHCTB U MX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IOPOLEHTHI, I0JIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/1a4l U3 OOJIACTH YIIPABIICHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJATH BBIPAKECHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJOBMIO 3aJjaud, HUCCIIEJOBaTh IOJIYYEHHOE pEIIEHUE U
OLICHMBATh MpPaBAONOAOOHOCTh pPE3YJbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHble CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTAaBISATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJIEIM €  HCIOJb30BAHUEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MTOJTYUEHHBII pe3ynbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJIblllee M HaWMEHbIlIee 3HAUEHUs], pa3Max, AUCIEPCHUsi, CTaHAAPTHOE




OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
uHpOpMaIKIO, IPEJCTABICHHYIO B TaOiMIax, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA pealibHBIX IPOIECCOB M SBJICHUH; MPEICTABIATH
nH(pOpMALIMI0O C TOMOIIBI0 TaOMUIl W JAWAarpaMM; HCCIENOBATh
CTaTHCTHYCCKHE JaHHbIE, B TOM YHCIE C NPUMEHEHHEM TpadHueCKUX
METOZIOB U 3JIEKTPOHHBIX CPENICTB; rpa)uyecku UCCIe0BaTh COBMECTHBIE
HaOJIIOJICHUS C TIOMOIIBIO IMAarPaMM pacCEeMBaHUS M JIMHEWHON perpeccuu

YMeHue onepupoBaTh MNOHATHSAMM: CIIy4alHBI ONBIT W Ciy4ailHOe
cOOBITHE, BEPOSTHOCTb CIIy4aHOTO COOBITHS; YMEHHUE BBIYHUCIATH
BEPOSITHOCTb C HCIOJIb30BAaHUEM TIpaUUEeCKUX METOJ0B; IPUMEHSThH
(GopMyTIBl CIOKEHHS W YMHOXXEHHUS BEpOSTHOCTEH, (HOpMyIy IIOIHOM
BEPOSATHOCTH, popmyny bepHynnu, komMOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHMBATh BEPOSITHOCTU pPEabHBIX COOBITHIA; YMEHHE ONEepUpOBATH
NOHATHUAMHU: ClIy4aiiHas BEJIMYMHA, pACIPEICIICHUE BEPOSATHOCTEH,
MaTeMaTUYeCKOe OXHJaHue, JUCHEPCHs U CTaHJApPTHOE OTKJIOHEHUE
CllyuallHOM  BENWYMHBL, (QYHKIMU  pacnpeieieHus U IUIOTHOCTH
PaBHOMEPHOT0, MMOKA3aTEIbHOIO0 U HOPMAJILHOTO pacHpeesIeHUi; yMEeHNe
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPEECIICHUN I PEIICHUs 3a]ady;
3HAKOMCTBO C MOHSATHUSIMU: 3aKOH OOJIBIIUX YHCEN, METOIbI BHIOOPOUHBIX
UCCIIEJOBAHUM; YMEHHE TPUBOAMTH IIPUMEPHI TPOSBICHUS 3aKOHA
OOJBIIMX 4YHUCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHHUE
OIIEpUPOBATh MOHATUSAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH,
YUCIIO  NEepecTaHOBOK; OuHoM  HploTOHa; yMeHHE  NPUMEHSTh
KOMOUHATOpHBIE (PAKTBI U PACCYXKACHUS Ul pEIleHHs 3a7ay; OLIEHUBATh
BEPOATHOCTH pealbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH ITOJYUEHHBIN pe3yNbTaT

YMeHue omnepupoBaTh IOHATHUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE3O0K, JTyY, BEJIMUNHA YIJIa, IUVIOCKUNA Yo, ABYTPaHHbII
yTOJI, TPEXTPAHHBIA Yroj, CKpPELIIMBAIOUINECS MPSMBIE, TApaJLIENbHOCTh U
NEPIEHIUKYJISIPHOCTh MPSIMBIX MU IUIOCKOCTEH, Yrojl MEXIY HpsIMBbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YIoJl MEXAy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PACCTOSIHME MEXIY MpPSMBbIMH,
paccTOsTHUE MEXAY IJIOCKOCTSAMH; YMEHHE HCIOJIb30BaTh NPU PELLIECHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OIICHWBATh
pasMepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTh MaTeMaTH4eCKHe
MOJIEJIM C TIOMOIIbI0 TEOMETPUYECKHX IOHATUH M BEJIWYHMH, pPELIaTh
CBSI3aHHBIE C HUMU IPAKTUYECKHE 331a4H
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPAaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenuries, Npu3Ma, NUpaMuia, (Urypa U TOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, mmap, cdepa, Immomans cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHJbI, MPHU3MBI, KOHycCa, IWIWHApa, 00BEM KyoOa,
NPSMOYTOJIBHOTO TMapajulesieniIea, NUpaMHUAbl, MPHU3MBI, [HIHHIPA,
KOHyca, IIapa, pa3BEéPTKa IMOBEPXHOCTH, CEUCHHs KOHyca M LWIMHIPA,
napajulellbHble OCH WM OCHOBAHHUIO, CEUEHHME Iapa, IUIOCKOCTb,
Kacaromascsi cdepbl, IUIMHApPA, KOHYCa; yMEHHE CTPOUTH CEYeHHE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYPhl U TIOBEPXHOCTH
BpAIIEHHs, UX CEYCHUs, B TOM YHCIIE C TIOMOIIBIO AIIEKTPOHHBIX CPE/ICTB;
YMEHHE TMPHUMEHSITh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CAMOCTOSITEIHHO
(OpMYyIIMPOBATH ONpEeNICHHs] H3Y4aeMbIX (UIYp, BBIBUTATh THIIOTE3BI O




CBOWCTBaX M IMpPH3HAKAX T€OMETPHUUECKUX (HUTYp, OOOCHOBHIBATH WU
OlpoBepraTb MUX; YMEHHE MpPOBOIUTH Kilaccuukanuoo ¢Guryp mo
pa3NUYHBIM TIPU3HAKaM, BBINOJIHATh HEOOXOJMMEBIE JIOTIOHUTEILHBIC
MIOCTPOCHHUS
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YMeHue onepupoBaTb MOHATHSIMHM: JIBUKEHHE B  IPOCTPAHCTBE,
napajjelbHblii MepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (UTYPBI, YMEHHUE
pacrio3HaBaTh paBHble M MOJOOHBIE (UIYphl, B TOM YUCIE B NPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUUYECKUE OTHOLLIEHUS MPU
pelIeHUH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEJIWYMHBI (JUIMHA, YTol,
IUIOIIA](b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON >KU3HM; YMEHHE BBIUUCIATH TI'€OMETPHUUECKUE BEJINUYMHBI
(nmHA, yroiy, mMmiomagb, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4yeHHbIE (OPMYJIBI U METOJbl, B TOM YHUCIIE: IUIOIIAAb HOBEPXHOCTH
NUpaMUIbl, IPU3MbI, KOHYyCa, LWIMHApA, IJouaas cdeprl; o0bEM Kyoa,
OPSMOYTOJBHOTO  MapajlieNienuIesia, MHPAMUAbL, TPU3MBL, LMJIMHIPA,
KOHYCa, I11apa; YMEHHE HaXOJIUTh OTHOIlIEHHE 00BEMOB MOJIOOHBIX QUTYp
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VYmMmenne OIICPHUPOBATH MOHATHUAMU. NPAMOYTOJIbHAA CUCTCMa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPa HAa YHCIO, PA3JIOKEHUE BEKTOpa MO 0Oasucy,
CKaJISIpHOE MPOU3BEJCHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXKIY
BCKTOpaMu; YMCHUC HUCIIOJb30BaATb BeKTOpHBIﬁ n KOOpHHHaTHbIﬁ MECTO
JUTSL PENICHUs] TEOMETPHUYESCKHUX 3a1a4 M 33]1a4 APYTUX YUEOHBIX MPEIMETOB
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YMeHue BbIOUpaTh MOAXOIAIIMN METO AJIS PELIeHUs 3a/1a41; TOHUMaHue
3HAYUMOCTH MAaTEeMaTHKH B M3YyUYEHUU TNPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJIICHUW; yMEHUE pACIIO3HABaThb IIPOSBICHUE 3aKOHOB
MAaTE€MATHKU B UCKYCCTBE, YMEHUE MPUBOJNUTH NIPUMEPBI MATEMATHYECKUX
OTKPBITUH POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATUKE
Kox IIpoBepsieMblil 3JIEMEHT COJlePKAHUS
1 Yuciia v BBIYMCIICHUS
1.1 HatypanbHble u niesble ynciia. [Ipu3Haku AeIMMOCTH LEbIX YUCEl
12 Panyonanenele  uyncna. OOBIKHOBEHHBIE M JI€CSATUYHBIE JIPOOM, TMPOLIEHTHI,
) OeCcKOHEUYHbIE MEPHOHUECKUE TpodU
13 Apudmernueckuit KOpeHb HaTypajbHOH creneHu. JlelicTBus ¢ apupMeTHYECKUMHU
KOPHSIMHM HaTypaJbHON CTENEHU
14 CreneHs ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoHalbHBIM oKa3areneM. CBoiicTBa
CTENEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecaTuyHble U HaTypajibHble JOrapupMbl
JelicTBuTenpHble uncia. ApupMeTHYecKHe ONepaluud ¢ JeHCTBUTENbHBIMU
1.7 yucnaMu. [IpubnmxEHHbIE BHIYMCIEHUS, [TpaBUIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA
pe3yJbTara BHIYMCICHUN
1.8 [TpeoOpa3oBaHre BhIPAKEHHHA
1.9 KomiuiekcHble yncia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Llesibie U 1pOOHO-paAIIOHANIbHBIE YPABHEHUS
2.2 HppauroHalbHbIE YPAaBHEHUS
2.3 TpUroHOMETpUYECKUE YPABHEHMS
24 [Toka3zarenpHbIE U JJOTapH(PMUIECKIE YPAaBHEHHS
2.5 L{enbie 1 TpOOHO-paMOHAIBHBIE HEPABEHCTBA
2.6 HppannoHaibHbIE HEPABEHCTBA
2.7 [Toka3zaTenpHbIe U JOraprupMHUIECKHEe HEPABEHCTBA
2.8 TpUroHomMeTprIeCKHue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHeHHUH. OnpeneauTesib MaTPULIbL
3 DyHKINU U Tpaduku
31 OynHknusa, cnocoOwl 3amanus (yuknuu. ['paduk dynkuumn. B3aumHo oOpaTHBIE
) ¢ynkuuu. Yétnsie 1 HeuéTHble pyHKuuu. [leprognueckue QyHKINH
OOnacTp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHKkumu. Hymn ¢yHkmmm.
32 [TpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl 1 MHUHUMYMBbI ¢GyHKuuu. HauGombiiee M HauMeHblee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (yHKLUMS C HaTypajJbHbIM M LeNbIM Ioka3aTeneM. EE cBoiictBa u
rpaduk. CBoiicTBa 1 rpad)uK KOpHS n-OW CTETIEHU
34 Tpuronomerpuueckue GyHKIMHU, UX CBONCTBA U TpaQUKH




3.5

[TokazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IrpaduKu

Toukm paspeiBa. AcuMmnToTel rpadukoB  (yskruii. CsoiicTBa  (QyHKIHUH,

36 HEIPEPHIBHBIX HA OTPE3KE
3.7 IMocnegoBaTeILHOCTH, CIIOCOOEI 3aaHM [TOCIIEN0BATEIHLHOCTEN
3.8 Apudmernueckasi U reoMeTpuyeckas nporpeccuu. @opMyiia CI0KHBIX IPOILEHTOB
4 Hauana maTemaTH4eckoro aHaausa
4.1 [TpousBoanas pyHkiuu. [Ipon3BogHbIe AIeMEHTapHbIX (PyHKIMH
[IpumeHeHne NPOU3BOAHON K HCCIIENOBAHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxok/ieHue HauOOJbIIero ¥ HaMMEHBIIero 3HaYeHUs (pyHKIUU Ha
OTpE3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHOXECTBa U JIOTHKA
5.1 MHOeCTBO, onepaly HaJ MHOXecTBaMu. /lnarpammbl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunHaropuka
7 I'eomeTpus
7.1 DuUrypsl Ha MIOCKOCTH
7.2 [IpsiMble U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena ¥ MOBEPXHOCTH BpAILLICHUS
7.5 KoopanHatsl 1 BEKTOpPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
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VYyeonuk: I'eomerpus 10— 11

METOAUYECKHUE MATEPHAJIBI JJISA YYUTEJIA

VYyeonuk: I'eomerpus 10 — 11

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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