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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M IPEIMETOB T'YMAaHMTApHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABIISIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHHUS PacliO3HaBaTh HAa YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOJAMUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronIMxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIETOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «lIpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoil padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHATUSMH U HaBBIKaMU TOCIIEA0BATEIHHO U TIOCTYATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIIKEHUIO HM3YyUYCHUS MAaTeMaTHKUA C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOpasyromue noBepxHocTel. Tema BpaleHus:
UUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpalleHUs] Ha IJIOCKOCTH. Pa3BépTka muimuHApa U koHyca. CuMmerpus chepsl U
niapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW MpPU3MBbI, MWIAHIpA, TUpaMUIbl U KoHyca. O0BEM mapa U mapoBOro
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojJo InuuHapa. llepeceyenne cdepsl M mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJIpA, KOHyca, MJIOWAaAb chepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOLIEHHWE OOBEMOB, IUIOIIAJACH MNOBEPXHOCTEH
nonoOHeIX Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJ BPALICHUS: CEUYEHUs LIWJINHIpA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME YEPE3 BEPILHHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTHUPOBAHUSA, METO/]| IepeHoca
CEKYIIIEH TITIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoppl B mnpoctpaHcTtBe. Ormepauuu Haja BeKTOopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cUCTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. Paznoxxenue BekTopa
no 6azucy. KoopanHaTHO-BEKTOpPHBIH METOJ MpH PEIICHUU TIe€OMETPHUUYECKHUX
3a11ay.

JIBUKeHNs] B IPOCTPAHCTBE

JIBuxenus npoctpaHcTBa. OtoOpakeHus. J[BUKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapaiebHBIM MEPEeHOoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOMN.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY W HACTOALIEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCHUCKOIr0 Hapoja, cpopMHUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTEeMaTUYECKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(UIIUPOBATh B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH napajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M INIOCKOCTb CHUMMETPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemarh 334a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HaXOXKJEHUE T'€OMETPUYECKUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJIbI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PpeUIeHHs] MaTeMaTH4ecku  CchOopMyIHMpOBaHHOM
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEeHUE CHEephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB PEIICHUS, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTABHOM 4acTH byHnameHTa pa3BUTHSA TEXHOJIOTUH






11 KIIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaIMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CUCTEMAaTH3AIHsI 3HAHHHA
O06bEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpeHue, O606HI€HI§G u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O 102 3 0
[TPOI'PAMME










11 KJIACC

Ne KosanuyecrBoyacos
Haram3ydy  DjeKTpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakTunuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoThI
n

[ToBTOpEHME TEMBI

"KoopaunaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTOopenue temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Borunicnenue yria Mexmay 1

BEKTOPAaMH B IIPOCTPaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

VYpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YPaBHEHHUE TIIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHHE MIIIOCKOCTH,

HOpMaJb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BexropHoenpousBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JUHENHOEPOrpaMMUPOBaHKE

JInHelHbIEHEPaBEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBaHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexy NpssMbIMH B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

(DOpMy.TIa pacCToAHusA OT TOUYKH
A0 IINIOCKOCTHU B KOOpAWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrossHuil OT
TOYKH J0 IJIOCKOCTH B
MIPaBUJILHON TUPAMUJIE

KonrtponbHaspaboTta
"AHanuTHyecKassreoMeTpus’"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOTI'OIPaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHIapTHBIE IIOCKOCTH,
MEPECEUCHUS MTPSMBIX U
TIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamienpHble IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

IlepnieHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Naphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprienAuKynsgpHbIE NIPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
MepIEeHIUKYIIApax
IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
IUIS TUTOILA/Ied, cCOOOpakeHus
noo0us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
MOog00HUs

27

[ToBTOpenue: miomaau
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
moA00us




28

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOpaKEeHUS MOA00Us

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUs MOA00Us

30

KonTponbnas padota
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MIPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKLIUN
yria

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesnenunena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
napajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB MPSMON TPU3MBI

37

38

39

[Tpuknaguele 3aga4m,
CBsI3aHHBIE C 00BEMOM MPSMOKH
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKIIOHHOUTIPU3MBI

Brrancienne 00bEMOB TeI C

MTOMOMIBIO OMPEAEeNIEHHOTO
unTerpana. OobEMIIMpamMuIbI

40

®opmyrna 00bEMa MUpPaMUIbL.
OtHomeHne 00bEeMOB MTUPAMH/T
C 00LIMM yTJIOM

41

dopMmyna 00bEMa MTUPAMUJIBIL.
OTtHo1eHne 06beMOB TUPAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[IpuknagHelie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenue 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnaspabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuapudeckast TOBEPXHOCTb,
o0pa3yolne UIMHIPHIECKOI
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmaap. [nomans
IIOBEPXHOCTH LIUJIMHIPA

50

51

52

KoHnuueckasi moBepXHOCTb,
oOpa3zyromire KOHHIeCKOU
nosepxHoctu. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUI
UWIMH]IPA, KOHYyCa

57

58

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuenapa

Ilepeceuenue cepsl 1 mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yacte

63

CummMmetpusicheps! 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpoi U IapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4u,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaH/IAPTHBIE
noxoous

68

69

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3amaun o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

70

3anaun no teme "Tena u
MTOBEPXHOCTHU BpaleHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O06wém nnnunaapa. Teopema 06
00BbEME IPSMOTo MWINHAPA

73

Brraucienne 006EMOB TeII C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bpEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaauu,
CBS3aHHBIC C BBIYNCIICHUCM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiaaHbIe 3a0a9H 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00béMe
mapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUECM
00BEMOB 11apa, MapoOBOTO
CerMEHTa M IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a]a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM T1apa U TIJIOMIAJIBI0
cdepsl.
CooTHOMIEHUAMEXAYTUIOUIAIIM
UIIOBEPXHOCTEN U
00BEMaMHUTIOTOOHBIX TEIN

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYMCIIEHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH

Kontponbnas padota "[lmomanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO (uryp.
OO01mecBOCTBAIBUKEHU I

82

Bunnl nBukenunit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00Hs.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B IIpOCTpaHcTBE"

86

O6o06matomiee nosropenue 11
MOHSTUN U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[lapannenbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHCcTBe"

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTee”

88

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTHU3alINs 3HAHU:




"BexTopsl B mpocTpaHcTee”

89

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kinaccos,
cUcTeMaTu3alus 3HaHW:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEeMaTH3allus 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"[Inouiany NOBEpPXHOCTU U
00BEMBI KPYTJIBIX TEm"

93
94

HroroBasikonTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpenme, 0600mEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

96

Hcropus pasButus




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passutus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KIIACC

KoanposepsiemoropesyJbrara

6.1

6.2

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

I'eomerpus

OnepupoBaTh MOHATHIMH: IIWIHHAPUYECKAS TOBEPXHOCTD,
oOpasyromue TUIMHAPUYECKON TOBEPXHOCTH, LHIUHID,
KOHUYECKass MOBEPXHOCTh, 0Opa3ymooliue KOHUYECKOU
MOBEPXHOCTH, KOHYC, chepruyeckasi TOBEPXHOCTh

Pacrio3naBatek Tena BpamieHus (MHIUHAP, KOHYC, cdepa u
map)

6.3

6.4

OOBACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHHS

KnaccudunupoBars B3auMHOE pacmoliokeHue cepbl U
IJIOCKOCTH

6.5

OrnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE
CErMEHTAa, BBICOTA CErMEHTA, IIAPOBOM CIIOM, OCHOBAaHHE
IaPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJI0SI, IAPOBOM CEKTOP

6.6

6.7

6.8

Boruucisate 00bEMBI U TUIOHIAAM TIOBEPXHOCTEH  Te
BpallleHUs1, TEOMETPUIECKUX TEJ C IPUMEHEHUEM (popMyIt
OnepupoBarh MOHATHSIMHU: MHOTOIPAHHMK, BIIMCAaHHBIA B
chepy U omMcaHHBIN OKonO cdepsl, chepa, BIUCAHHAS B
MHOT'OTPaHHUK WJIU TEJIO BPaIllEHUS

Boruucnars COOTHOUIEHUS MEXIY TUIOIIAISIMH
MOBEPXHOCTEN U 00BEMAMHU MOAOOHBIX TET

6.9

6.10

6.11

N300paxats u3ydyaemble GUIYypsl OT pPYKH U C
MIPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEUCHHS TEJl BPALICHUS

W3BnekaTb, MHTEPIPETUPOBATH U  MPEoOpPa3OBBIBATH

UHGOpPMALIMI0O O TPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKHUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexax U pUCYHKaxX

6.12

[IpumensaTp reomerpuueckue (GaxThl JUIsI  pEIHICHUS
CTEPEOMETPUYECKUX 3aJ[ay, MPEoararoluX HECKOIbKO
IIarOB PEIICHUs, €CIIM YCIOBHS NPUMEHEHHUs 3a/laHbl B
SABHOH popme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrInonHsITh I[GﬁCTBPISI CJIOKCHUA BCKTOPOB, BBIYHMTAHUA
BCKTOPOB W YMHOXCHHA BCKTOpa Ha 4YHCIIO, O6’bHCHHTI),
KaKMMH CBOHCTBAMH OHHU o6naz[a}oT

6.15

6.16

6.17

6.18

[IpumeHsTh mNpaBWIIO MapajjiesienuIeaa HPU CIOKEHUU
BEKTOPOB

OnepupoBarh MOHATHSAMH: JI€KapTOBBI KOOPAWHATHI B
MIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJIMHATHl BEKTOPA, YIroJl MEXKIY BEKTOpaMH,
CKaJSIpHOE IPOMU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILITaHAPHBIE BEKTOPbI

HaxoauTe cymMMy BEKTOpOB M IPOU3BEICHHME BEKTOpa Ha
YHCII0, YTOJ MEXY BEKTOPaMH, CKJIIPHOE IIPOU3BE/ICHUE,
packianbiBaTh  BEKTOp 1O JABYM  HEKOJUJIMHEAPHBIM
BEKTOpam

3aI[aBaTL IJIOCKOCTh YpaBHCHHEM B HeKapTOBOﬁ CHUCTEMC
KOoopJuHaT

6.19

Pemate  mpocredmme  reoMeTpudecKHMe  3aJadd  Ha
IIPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METOAA

6.20

Pemrats 3agadud  Ha J0Kas3aTCJIbCTBO MaTECMAaTHYCCKHUX
OTHOIIICHUU H HaxXO0XIACHUC I'COMETPHUUYCCKUX BCIIMYUH I10
06pa3HaM W aJIrOpUuTMaM, NpUMCHAA U3BCCTHBIC MCTO/IbL
IIpH pCHICHUN CTAHAAPTHBIX MATECMATUUCCKHX 3a1a4

6.21

6.22

6.23

[MpumMeHnsTh TpoOCTEHIIME TPOTPAMMHBIC CpEJICTBA U
OJICKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI ITPHU PCUHICHUU
CTEPEOMETPUYCCKHUX 3a/1a4

HpI/IBOI[I/ITL MMPUMCEPLI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ
B MIpUPOAC U KU3HHU, PACIIO3HABATH INPOABIICHHUEC 3dKOHOB
TeOMCETPHUU B UCKYCCTBC

[IpuMeHsATH  MONy4YEHHbIE  3HAHUS  HAa  NPaAKTHKE:
aHAJM3UpPOBaTh peallbHble CHUTyallud U  TPUMEHSTb
U3Y4YCHHBIE TIOHATHS B IIPOLECCE IOUCKA PELICHUS
MaTEMaTHYECKH chopMyIUpOBaHHON npoOIeMsl,
MOJIETIMPOBATh PEAIIbHBIE CUTYyallUH HA SI3bIKE T€OMETPHH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENIH C HCIHOJIb30BAHUEM
reOMEeTPUUYECKUX MOHATHM M TeopeM, amnmaparta airedpsl,
peliaTh NpakTUYeCKUe 3aJaul, CBSI3aHHbIE C HAXOKIEHUEM
TreOMETPUUECKUX BEIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Koxa
6

HpOBepﬂeMbIﬁi)JIeMeHTconep)KaHHﬂ

I'eometpus

6.1

[unuuapudeckas: MOBEPXHOCTh, 00pa3ylole IHIUHIAPHUECKONW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ IMOBCPXHOCTH. ]_[I/IJII/IHIIpZ OCHOBaHUSI U OOKOBasf IMOBCPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH U IMOTHON TOBEPXHOCTH

6.2

6.3

6.4

Konunyeckas moBepxHOCTh, 00pa3yroniie KOHUYECKOI MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOW moBepxHOcTH. KOHyc: OocHOBaHME M BepuIMHA, OoOpasyromas U ocCh,
onmaab OOKOBOM W IIOJIHON MOBEPXHOCTU. Y CEYEHHBIMKOHYC: OOpa3ymoliue u
BbICOTA, OCHOBaHU U 6OKOBa$IHOBerHOCTI)

Codepa u map: neHTp, paauyc, IuaMeTp, IUIoNaas HOBEpXHOCTH cdephl. Bianmuoe
pacroyioxeHne cdepbl U IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe, Iuiomaib
cepsl

N300paxkeHue Tel BpallleHUs1 Ha IUIOCKOCTH. Pa3BEépTKaIMINHIPa U KOHYCA

6.5

6.6

6.7

KomOuHanmu Ten BpameHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIIMCAHHBINA OKOJIO
cdepsl, cepa, BiucaHHAsS B MHOTOIPAaHHHK, WM TEJIO BPALLICHHS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Hapajjienenunena u ciaeacTus u3 He€. OObEMUMIMHIPA, KOHYCA.
Oo6Bémmapa ¥ monaascepsl

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOMIEHHS MEXy IUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust nunuHapa (mapajulelbHO W NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOJAIIEE Yepe3 BEPIIMHY), CEUCHHUs 11apa

6.9

6.10

Bektop Ha muiockocTM M B mpocTpaHcTBe. CII0O)KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasimokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuino nmapamenenunena. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMHU

[IpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATax. YTroda MexAy Bekropamu. CkaispHoe
IIPOU3BE/ICHNE BEKTOPOB. BBIUMCIEHHE YITIOB MEXAY NPSIMBIMH W IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIMMETOANIPUPELIEHUUTEOMETPUIECKNX3a,]1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

KoanposepsiemororpedoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

Bnagenue wmerogamMu  J0Ka3aTeNbCTB,  ajlrOpUTMaMu
peleHus 3a1a4; yMeHue GopMyIupoBaTh U ONEPUPOBATH
MOHATHUSIMU: OTIpeZieNIeHUE, aKCUoMa, TeOpeMa, CIeACTBHE,
CBOICTBO, MpHU3HAK, J0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE
(GbOopMyIUPOBKHU; TPUMEHATh UX; YMEHUE (HOPMYITHPOBATH
0o0paTHOE U IIPOTUBOIOJIOKHOE YTBEPXKIACHUE, IPUBOIUTH
OpUMepbl W KOHTPIPUMEPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKIUU; MPOBOJIUTH JI0Ka3aTeIbHbIC
paccykJeHUs TpuU  pEeHIeHHH  33Jad,  OICHHUBATh
JIOTUYECKYI0  TPaBUIBHOCTh  PAacCyXJIEHUN; yMEHHE
OMEepUPOBATh TMOHATUSMHU: MHOMXECTBO, MOIMHOXKECTBO,
ornepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar s ONMCAHUA
pealIbHBIX MPOLIECCOB U SBJIEHUH U MIPU PEUICHUH 33/1a4, B
TOM 4YHCJI€ U3 JAPYrHMX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeso,
LUK, rpad Ha MIOCKOCTH; YMEHHE 3a]1aBaTh M ONHMCHIBAThH
rpadgpl pa3IMYHBIMU CIIOCO0AMH; HUCIOJIB30BATh T'padbl

IIpyu pCHICHUH 3aJ1a4

YMeHne ornepupoBaTh MOHITHUSAMHU: HATypaJbHOE YHCIIO,
IEJIOE YUCIIO0, CTEMEHb C LENbIM IoKa3aTeleM, KOpPEHb
HATYpaJbHOH CTETEeHH, CTEeNeHb C PalMOHAIBHBIM
rokaszaresieM, CTENeHb C JEeHCTBUTEIbHBIM IOKa3aTeleM,
jJorapupM  UYUClla, CHHYC, KOCHHYC W  TaHTEHC
IOPOM3BOJILHOIO  YHMCIa,  OCTaTOK [0  MOAYIIO,
panMoHaTBbHOE  YHCJIO0,  MPPANMOHATIBHOE  YHCIIO,
MHOXECTBAa  HATypallbHBIX, IEJbIX, PpalMOHAIBHBIX,

HeﬁCTBHTeHLHBIX YUCCII; YMCHHEC UCIIOJIB30BATh MPHU3HAKU




JEIIMMOCTH, HanMEHBIIHH o0mui  OenuTenbh |
HalMeHblIee oflee KpaTHoe, anroput™m EBknmpa mpu
pelleHnn  3aja4d;  3HAKOMCTBO  C  Pa3IMYHBIMU
MO3ULMOHHBIMM  CHCTEMaMH  CUHCJICHMS;  yYMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH M TPeoOpazoBaHHS
BBID@XEHUII ~ cO  CTemeHsMH U Jiorapupmamu,
npeoOpa3oBaHusi  JAPOOHO-PAMOHANBHBIX  BBIPAKCHHIA;
YMEHME OIIEPUPOBATh MOHATUSAMU: IOCIEI0BATEIBHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpuyYecKast
nporpeccusi, OECKOHEUHO YObIBaIoIlas TIeoMeTpUYecKast
IIPOrpeccusi; yMEHHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (HOpMYIT; yMEHHE
ONEpUPOBATh  MOHATHSAMHM:  KOMIUIEKCHOE  YMCIIO,
CONpPSKEHHBIE KOMILIEKCHBIE YHCIIa, MOLYJb U apryMEHT
KOMIUIEKCHOTO 4YHcia, (opmMa 3amucd KOMIUIEKCHBIX
yucen  (reoMeTrpuyeckas, TPUTOHOMETpHYECKass MU
anreOpanyeckas); yMeTh NPOU3BOANUTH apU(PMETHUIECKHE
JEUCTBUSL C KOMIUIEKCHBIMH  4YMCIAaMH; IPUBOAUTH
IpPUMEpPbl  HCIOJIb30BAaHUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpOBaTh MOHATHAMM: MaTpuma 2x2 u  3x3,
ONpEeAeNuTeNb  MaTpUIlbl, TE€OMETPUYECKHH  CMBICI

ONIPCACIINTECIIA

YMeHHe OnepupoBarb IMOHATHAMHU:  palUOHAJIbHBIE,
HUPPALMOHAJIBHEIE, IIOKa3aTeIbHBIE, CTECIICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPHUUECKUE YpPaBHEHHS H
HEPaBEHCTBA, MWX CHCTEMBI; YMEHHE OIEpPHUPOBATH
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHUE, YPAaBHEHUE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTb YPaBHEHMHI,
HEPaBEHCTB W CHUCTEM; YMEHHWE pEellaTh YpaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX
IIPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATb YPaBHEHHUs, HEPABEHCTBA, HX
CHUCTEMBI JUI pEIICHUsI MATEMATUYECKUX 3aJa4 U 3a]a4 U3

Pa3InYHbIX oOacreit HAayKHu U peaHBHOﬁ KHU3HHU

YMenue OIICPpHUPOBATH TTOHATUAMU: (pYHKI_[I/Iﬂ, YE€THOCTh




(GyHKUIMU, NEPUOAUYHOCTh (PYHKUUHU, OTPAHUYEHHOCTH
(GYHKIIMH, MOHOTOHHOCTh (DYHKITMH, SKCTPEMYM (DYHKITUH,
HanOospIllee W HaWMEHbIEE 3HAYEHUS (QYHKIUH Ha
NPOMEXYTKE, HenpepbiBHAs  (QYyHKOMS, ACHMIITOTHI
rpaduka ¢GyHKIUU, TepBas W BTOpas MPOU3BOAHAS
(GYHKIMM, TEOMETPHYECKMH W (HU3HMYECKHH  CMBICH
IPOM3BOJIHON, TIEpBOOOpa3Hasi, ONpeaeNEHHBIH HHTErpal;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka pyHKINN; YMEHUE
BBIUUCIIAT  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHHS,
YaCTHOTO M KOMHNO3UIMH (YHKIUH, HAXOJUTh YpaBHCHHE
KacaTenbHOH K Tpaduky (YyHKIUH, yMEHHE HaXOIUTb
NPOM3BOAHBIC  JJIEMEHTApHBIX  (QYHKUIWH;  yMEHHE
UCTIONB30BAaTh  NPOM3BOJHYIO Ui HCCIIEIOBAHHUS
GyHKIMA, HaXOAWTh HAWOOJbIIME W  HAaUMEHBIIHUE
3Ha4eHUs1 (DYHKIMIA; CTPOUTH TpapUKd MHOTOUWICHOB C
UCIIOJIL30BAHUEM arllapara MaTeMaTH4eCKOro aHaln3a;
NPUMEHATh MPOU3BOIHYIO JUISI HAXOXKACHUS HAWIIYUIIETO
peuieHuss B TPHUKIAAHBIX, B TOM YHCJIE COIHMAIbHO-
ODKOHOMHYECKMX M (pu3MyecKux 3agadax; HaXOJHUTb
wiomaan U o0bEMBI (UIYp € TOMOIIBIO HHTErpana;
MPUBOIUTH TIPUMEPBI MATEMAaTHUECKOTO MOJICITUPOBAHUS C

NOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: TIpaduk (QyHKIUH,
obpatHas (yHKIHSA, KOMMO3UIUS (GYHKIUMA, JTMHEHHAs
byHKkuus, KBaApaTHyHas  (YHKIMS, palUOHAIbHas
GyHKIMSA, cTeneHHas (YHKIHS, TPUTOHOMETPUYECKUE
¢GyHKUIMU, OOpaTHbIE TPUTOHOMETpPUUYECKHE (DYHKIIMH,
noKasarenbHass U Jiorapupmuyeckas (QyHKIHMH, yMEHHE
CTpPOUTh TpapuKH H3YYEHHBIX (YHKIMHA, BBITOIHATDH
npeoOpa3zoBanusi TpadukoB (GYHKIUNA, HCIOJIb30BATh
rpaduKy A5 U3y4eHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB M 3a/1ad
U3 peaJbHON KU3HM; BBIpaXkaTh (HOpMyIaMH 3aBUCUMOCTH
MEXy BEITMUYMHAMHM, HCIIOJIb30BaTh CBOMCTBA M TpaduKH
(byHKUUN A5 pelleHns: ypaBHEeHUH, HEpaBEeHCTB U 3a]a4 €

napaMerpamu; M300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH




MHOXECTBA PpELICHUN YPaBHEHMM, HEPABEHCTB M HX

CHCTEM

YMeHue pemiats TeKCTOBBIE 3a/1a4H Pa3HBIX TUIIOB (B TOM
Yrclie Ha MPOIICHTEHI, IOJIM U YacTH, Ha IBIKEHUE, paboTy,
CTOUMOCTH TOBAapOB M YCIIYT, HAJIOTH, 3aJla4 U3 00JacTu
yIOpaBlIeHUS JIMYHBIMH H CEMEWHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPABHEHUs, HEPABEHCTBA U HUX
CHCTEMBI T10 YCIIOBHUIO 3a/1a4M, UCCIIEIOBATh MOJYYEHHOE
pellieHrue U OLICHHWBATH IMPaBAONOJ00HOCTh PE3yJIbTATOB;
YMEHHE MOJEIUPOBATh PEAIbHBIC CHUTYallMM Ha S3bIKE
MaTeMaTUKH; COCTAaBIATb  BBIPAKEHUSA, YpPaBHEHU,
HEPAaBEHCTBA M MUX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
anmapara anreOppl, HHTEPIPETUPOBATH TOIYyYCHHBIN

pe3yjibTart

YMmeHune OIepUPOBATh HOHATUSAMMU: cpenHee
apudmeTnyeckoe, MearaHa, HauOosblllee U HauMEHbILIEe
3HA4YeHUs, pa3Max, JAUCIEPCHs], CTaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Habopa; yYMEHHE U3BJIEKATb,
UHTEPIPETHPOBAaTh HH(POPMAILIMIO, TPEICTABICHHYIO B
Ta0nuIax, Ha JauUarpaMmax, rpaukax, OTPaKaIOIIYIO
CBOMCTBA peajbHBIX MPOLIECCOB U SIBICHUH; IPEACTaBIATh
uH(pOpMALMI0O C TIOMOMIbIO TalNMLl U Juarpamm;
UCCIIeIoBaTh CTAaTUCTMYECKUE JaHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TpaQHuUecKuX METONOB M DIIEKTPOHHBIX
CpeAcTB;  rpauyecku  HCCIEOBaTh  COBMECTHBIE
HAOJIIOJIEHUsI C TMOMOIIBI0 JAMarpaMM pacCeUBaHUs U

JIMHEMHOM perpeccuu

YMenue onepupoBaTh MOHATHSAMH: CIYYaHBIA OMBIT U
ClIy4aifHOe COOBITHE, BEPOSTHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIYUCIATh BEPOSTHOCTh C MCIOJIb30BAaHUEM
rpaduuecKux METOAO0B; MIPUMEHITH POPMYJIIBI CIIOKEHHS U
YMHOKEHHUS BEPOATHOCTEM, bopmyny TTOJTHOM
BepoaTHOCTH, (opmyny bepHynnn, komMOWHATOpHBIE
bakTel U (GOPMYIIBI; OICHUBATH BEPOSTHOCTH PEATBHBIX

CO6LITHI>1; YMCHUC OIICPpHUPOBATH TOHATUAMU: cnyqaﬁHaﬁ




BEJINYUHA, pacrpeneieHue BEPOATHOCTEH,
MaTEMaTHYECKOE OXKUIAHWE, NUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4alHOHN BEJINYMHBI, byHKIIH
pacnpeneneHus u IJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 ¥ HOPMAJIBHOI'O PACIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PAaCIpPEICIICHUN IS
pelieHuss 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIIEI0BaHMA;
YMEHUE I[PUBOJMUTHL IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIMX YUCel B MPUPOAHBIX U  OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATH IMOHATHUAMHU. COUCTAHUC,
IIEPECTAaHOBKA, YMCJIO COYETaHW, YUCIIO INEPECTAHOBOK;
ounom HplOTOHA; yMEeHHE TPUMEHATH KOMOWHATOPHBIC
GbakThl U pacCyXAEHUs Uil pelieHMs 3a/1ad; OLEHHUBATh
BEPOSITHOCTHA peaIbHBIX COOBITHH; COCTaBJIATH
BEPOATHOCTHYIO MOJIETIb " UHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3ysbTaT
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YMeHue onepupoBarh IOHATHAMH: TOYKa, IIpsAMasd,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYNHA YIJIA,
IJIOCKUM YTOJI, ABYTPAHHBIA YIoJ, TPEXIPAHHBIA YIOJI,
CKPELIUBAIOIINECS IIpsIMBIE, NapajuieIbHOCTh u
NEPHEHAUKYISIPHOCT MNPSAMBIX UM IJIOCKOCTEM, Yrodl
MEXIY NPSAMBIMH, YTOJd MEXIY HPSAMON M IJIOCKOCTBIO,
YIOJd MEXIY IUIOCKOCTSMH, DPACCTOSHHME OT TOYKH [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXAY NPAMBIMHU, PacCTOSHUE
MEXIYy IUIOCKOCTSAMHM; YMEHHE MCIOJIb30BaTh IpPH
pelIeHnH  3a7ad  U3yuyeHHble (AKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUpa; CTPOUTh MAaTEMaTUYECKUE MOJIEIH C
ITOMOIIBI0 TEOMETPUYECKHUX MOHATUN U BEIUYMH, pEelIaTh

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omnepupoBaTh MOHATHUAMH: IUIOMAAL (QUTYPHI,
00BEM ¢burypsi, MHOTOTPaHHUK, MPaBHIIbHBII
MHOT'OT'PaHHUK, ceyeHue MHOT'OTpaHHHKA, KyO,
napajuiejienunes, npusMa, nupamuaa, ¢urypa u

MOBEPXHOCTh BpaIlleHUs, LWIMHAP, KOHYyC, map, chepa,




wiomans chepsl, IUIOMIATh MOBEPXHOCTH MHUPAMUIBI,
MIPU3MBI, KOHYcCa, HUJIMHIpA, 00BEM Kyo0a,
MPSIMOYTOJIBHOTO TMapajuieJenuIe/a, MUPaMu/ibl, MPU3MBIL,
UWIUHApPA, KOHyca, Iapa, pa3BEpTKa IOBEPXHOCTH,
CEUYEHUs KOHYCa M LWIMHApA, NapajylesIbHbIE OCH WU
OCHOBAHUIO, CEUYEHUE MIapa, IUIOCKOCTh, KAacaroulascs
chepbl, UWIMHIPA, KOHYCA; YMEHHE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPBI U
MOBEPXHOCTU BpalICHUs, UX CEUYEHHUs, B TOM YMUCIE C
IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSThH
CBOWCTBA T'EOMETPUYECKHX (HUTYp, CaMOCTOSATEIBHO
dbopMynupoBaTh  OmpelneieHHs  U3ydaeMblx  uryp,
BBIJIBUTATh TUIOTE3bl O CBOWCTBAX MW IPHU3HAKax
reoMeTpuyeckux (uryp, 000CHOBBIBATh WU OIPOBEPraTh
WX, YMCHHE MPOBOIUTH KIACCUPUKANUIO (UTYp IO
pa3jMYHBIM  TpPU3HAKAM, BBIIOJIHATH  HEOOXOJIUMBIE

JOIMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue  omnepupoBaTh  NOHATHSMH:  JIBUKEHHE B
IIPOCTPAHCTBE, MapajUIeNbHbIM HEepeHoc, CUMMETpUs Ha
TUIOCKOCTH M B TIPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHMe
noao0usi, MmoAoOHble (QUIypBl; YMEHHE paclo3HaBaThb
paBHBIE U 10J00HBIE (QUTYPHI, B TOM YHUCIIE€ B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJb30BaTh T€OMETPUUYECKHE
OTHOWIEHWs] ~ TPU  PEUICHWHM  3a/1a4;  HaXOIUTh
reOMETPUUYECKUE BEIWYMHBI (JJIMHA, YroJ, IUIOIIAb,
00BEM) TpU peleHud 3a4ad U3 JPYyrux Yy4eOHBIX
IPEeIMETOB M W3 pealbHOW KU3HM; YMEHHUE BBIYMCIATH
TreOMETPUYECKNEe BEIMYMHBI (UIMHA, YTOJ, IUIOUIAlb,
00BEM, TUIOIIAAb MOBEPXHOCTH), HMCIOJB3Ysl M3YUYEHHBIE
(GOpMYITBI 1 METO/BI, B TOM YHCIIE: TUIOMIAIb TOBEPXHOCTH
UpaMUIbI, TPU3MBI, KOHYCa, IUIMH/PA, TUIOMaabs chepsr;
00béM  Kyba, MPSAMOYrOJBHOTO  TapajuIeNenuIea,
NUpaMUJIBI, TPU3MBI, LWIMHAPA, KOHYCa, IIapa; yMEHHUe

HaXOJIUTh OTHOLIEHHE 00BbEMOB MMOI00HBIX QUTYP
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YMmenne OIICpHUPOBATH IIOHATUAMU: MpsAMOYTOJIbHAA

CUCTCMa KOOpAWHAT, BCKTOP, KOOpAUHATBI TOYKH,




KOOPAMHATBl BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHCJIO, Pa3jIOKEHHE BEKTopa 1o 0asucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE,
Yrojl ~ MEXKIy BEKTOpaMH; yMEHHE  HCIOJb30BaTh
BEKTOPHBIH M KOOPJHMHATHBIA METOA Il PEIICHUs
FCOMETPUYECKUX 3a7a4 W 3a7a4 JAPYIHX Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh MOAXOISAIINN METOJ JUIS PEIICHHUS
3a[ja4uM; MIOHUMaHUE 3HAYMMOCTH MaTeMaTUKH B U3yUYECHUU
MPUPOJHBIX M OOIIECTBEHHBIX IPOILIECCOB W SIBICHUI;
YMEHHE PAclO3HaBaTh MPOSBICHUE 3aKOHOB MATEMAaTHUKH
B HCKYCCTBE, yMEHUE MIPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKONM W MHUPOBOMH

MaTE€MaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMbliidIeMeHTCOAEPKAHUS
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCEl
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JeHcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ muensiM mokazareneM. CTeneHb C PANMOHAIBHBIM IOKA3aTEJIEM.
' CaolicTBacTeneHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umucna. [lecaTndynble U HaTypajbHbIe JOrapupMbl
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauuud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu.  I[IpuOnmKEHHBIEBBIUUCIICHUS, IPABUJIAOKPYIJIEHUS, MPUKUAKA U
OLCHKAPE3yIbTaTaBbIYUCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommexcHbleuncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie n 1poOHO-paIOHANBHEIE YPaBHEHUS
2.2 WppannonanbHbieypaBHEHUS
2.3 TpuronomerpuieckueypaBHeHUs
2.4 [Toka3arenbHble U TOrapuPpMUUECKHEYPaBHEHHS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHbIEHEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKUCHEPABEHCTBA
2.8 TpuroHomeTpuiyeckueHepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHUIIbI
3 OyHKIUY 1 TpaPUKU




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3aunmuo oOpaTHbIE

31 ¢byuakun. Yétaeie u HeuétHble pynkumu. [lepuognaeckuedynkunu
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymn ¢yHkmm.
3.9 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbsl U MHUHUMYMBI GyHKIuH. Haubonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass (GyHKIHS C HaTypalbHBIM M IIeJBIM IOKa3aresneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToThl rpadukoB ¢Qyaknumit. CpoiicTBa  (HYHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocienoBaTeabHOCTH, CLIOCOOBI3aaHUAIOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havanamaremarnyeckoroanannsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIe 37IeMEHTAPHBIX (YHKIIMI
[lpumeHneHne NPOM3BOAHOW K HCCIIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 9KCTPEMYMBI. HaxoxaeHneHan0o0IbIIero u
HaMMEHBIIETO3HAYCHUA(DYHKITMMHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHascTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @UrypbIHAINIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTUBPAIIICHUS
7.5 Koopaunaatsel 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






