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Pabouas mnporpamma mo yueOHOMY mpeamery «Martemaruka» (0a30BbIi YPOBEHB)
coctaBieHa Ha ocHoBe @DenepanbHON 00pa30BaTEIBLHON MPOTPAMMBI  CPETHEro OOIIEro
o0Opa3oBaHUs, yTBEpKAeHa npukazoM MunncrepcTBa nmpocsemenus PO or 18.05.2023 r. Ne 371.

Pazgensr  pabGodeit mporpaMMbl  COOTBETCTBYIOT TpeOoBaHMsIM TyHKTa 18.2.2.
@DenepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTEeNbHOTO  CTAaHAAPTACpPEIHEr0  OOIIero
obpazoBanus(yTB. mprKazoM MuHucTepcTBa oOpa3zoBanus U Hayku P® ot 17.05.2012r. Ne 413
¢ u3menenusmu ot 12.08.2022r. Ne 732)

PabGouass mporpamma mo ydeOHOMy mnpeamery «Marematuka» (0a30BBIA YPOBEHB)
(mpeametHas obnacth «MaTtemaruka u nHGOpPMATHKa) (ajiee COOTBETCTBEHHO — IMPOrpamMma 1o
MaTeMaTUKe, MaTeMaTHKa) BKJIIOYAeT IUIAaHUPYEeMble pe3yJNbTaThl OCBOCHMSI IPOTPAMMBI
M0 MaTeMaTHKe, COJIepKaHUE O0YUCHHSI, TEMATHYE€CKOE TUIAHUPOBAHHUE.

Ilianupyemble pe3yjbTAThl OCBOEHHMSI NPOrpaMMbl IO MaTeMaTHKe 0a30BbI
YPOBeHb HA YPOBHE Cpe/IHero ooiero o0pa3oBaHusi.

[Inanupyemble pe3ynbTaTbl OCBOCHHSI MPOrPaMMbl [0 MaT€MaTUKE BKIIIOYAIOT
JUYHOCTHBIC, METANPEIMETHBIC PE3YJIbTAThI 32 BECh MEPHOJ OOydeHHUsT Ha YPOBHE CPEIHETO
o0miero oOpazoBaHus, a TaKXKe MPEeIMETHbIE AOCTHKEHHSI OOydarolerocs 3a KaKIbl ToJ
00y4eHusl.

B cootBerctBuun ¢ ®I'OC COO maremaruka SBISIETCS 00s3aTEIbHBIM IMPEAMETOM Ha
JaHHOM ypoBHE oOpasoBanus. [Iporpammoil Mo MareMaTuke MNpeaycMaTpUBACTCS H3y4YEHUE
yuebHoro mpeamera «MaremaTuka» B paMKax TpEX y4deOHBIX KypcoB: «Ajredpa W Havana
MaTeMaTHYECKOTO aHanmu3a», «l'eomerpus», «BeposaTHocTh W craTucTHKa». DopMUpOBaHUE
JIOTUYECKUX YMEHHM OCYIIECTBISETCS Ha MPOTSKEHUH BCEX JIET 00yueHHUs Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHus, a 3JIEMEHTHI JJOTUKH BKIIOYAOTCS B COJCPKAHUE BCEX HA3BAHHBIX BBIIIE
yueOHBIX KYpCOB.

B pesynpraTe M3yueHus MareMaTHUKH Ha YpOBHE CpEeAHEro oOmiero oOpa3oBaHHs Y
oOyuaroterocst 0yayT c(hopMUPOBAHbI CIIEAYIONINE JUYHOCTHDIE Pe3YJIbTAThI:

1) rpax1aHCKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TMO3UIMH OOYy4arolmerocss Kak aKTUBHOTO u
OTBETCTBEHHOT'O HJ€HA POCCHUHCKOro OOIIECTBa, MPEJICTABIEHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIMAILHBIMH WHCTHUTYTaAaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) MaTpHOTHYECKOTO BOCITUTAHHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaKIAaHCKON MIECHTHYHOCTH, YBAKEHHUSI K MPOIIJIOMY
Y HACTOSIIIIEMY POCCHIICKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHUUCKUX
MaTEeMaTUKOB M POCCHICKOM MaTeMaTW4ecKOW IMIKOJIbI, HCIOJIb30BaHUE ITHX TOCTHIKEHHI B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEM  pPOCCUICKOr0O Hapoja, C(HOpPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENIHHOCTHIO YUEHOTO, OCO3HAHWE JMYHOTO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 5CTETHYECKOTO BOCIIUTAHUS:

ACTETHYECKOE  OTHOIIEHWE K  MHpPY, BKIIOYas ACTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pEIICHU, PacCyXICHUH, BOCTPUUMYUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3InIHbIX BHIOB UCKYCCTBA,

5) ¢u3nuecKoro BOCIUTAHUS:

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTH4YeCKHe 3HaHWs B HWHTEpecax
3I0pOBOr0 M 0Oe30macHoro oOpasza >KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTHUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHSIX CIIOPTHBHO-03I0POBUTEIHHOM
JIeATETbHOCTBIO;

6) TpyI0BOTrO BOCITUTAHUS:

TOTOBHOCTB K TPYZy, OCO3HAHUE IIEHHOCTHU TPYAOTIOOHs, HHTEPEC K pa3iuyHbIM cepam
MpoeCCHOHAIBHON JIEATETLHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW | €€ MPHIOKEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBINM BBHIOOpP Oynymied mpodeccuu W Pealn30BBIBaTh COOCTBEHHBIE
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KU3HCHHbIC IUIaHBl, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
NPaKTUYECKHX 3a/1a4 MAaTeMaTH4YeCKOM HAalpaBJICHHOCTH;

7) 9KOJIOTHYECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKOH KYJIbTYPHI, MOHMMAHHE BIMSHUSA COIHAIBHO-
SKOHOMHMYECKHUX TMPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
r00anbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHus 3ajjad B 00JacTU OKPY>KaIoUIeil cpe/bl, MIaHUPOBaHUE
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKAIOILEN CPE/Ibl;

8) LIEHHOCTH HAyYHOTO MMO3HAHUSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTHKHU, TOHUMaHUE MAaTEeMAaTUYECKOM HayKh Kak cdepsl
YeJI0BEUYECKOMN J1eATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JJIs pa3BUTHS LIMBUIU3ALIUY,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKOU KyIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO W UCCIIEN0BATENBCKYIO 1E€ATEIbHOCT HHAUBUAYAIBHO U
B IpyIIIIE.

VY obyuaromerocst OyayT c(OpMHPOBAHBI ClEAyIONe 0a30Bble JIOTHYecKHe AeiicTBUs
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JIEHCTBUI:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (QOPMYIUPOBATH OMpEICNICHUs MOHSITHIA,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCH(PHUKAIMK, OCHOBAHUS Ui 00OOLICHHS W
CpPaBHEHHUS, KpUTEPUU ITPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, ()OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKACHHUS: YTBEPAUTEIbHBIE U
OTpUIATeNIbHbIC, EAMHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUYUsT B (hakTax,
JMaHHBIX, HAONIONEHUSX W YTBEPXKICHUSX, NpeiaraTb KpUTEPHH JUIS  BBISIBJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJII0UEHNUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

MIPOBOAHUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUHN (IIpSIMbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TMPUBOAUTH MPHUMEPHl H KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKJACHHSI U BHIBOJIBI;

BbIOMpaATh CHoco0 pemieHuss y4eOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOMSANMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIEHHBIX
KpUTEPUEB).

VY oOyuatomnierocss OyayT cGopMUpOBaHBI cleaylollie 0a30Bble HCCJIeI0BATEIbCKHE
AeCTBUS KaK YacTh MIO3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX 1EHCTBUI!

UCMOJb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTEIbCKUI  MHCTPYMEHT  IO3HAHUS,
dbopMyIupOBaTh BOMPOCH], (GUKCUPYIOIIHE MPOTHBOPEUYNE, MPOOJIEMY, YCTaHABIMBATh NCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CAaMOCTOSITEJIbHO CIJIAHUPOBAHHBIA 3KCHEPUMEHT, HCCIIEeIOBAaHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcca, BBIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyITUpPOBaTh 0OOOIIEHHS U BHIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEI0BAaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/bTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcCa, a TAKXKE BBIABUTATh MPEANOIO0KEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

VY obyuaromerocst OyayT copMUpoBaHbl yMEHHUS padoTaTh ¢ mHGopMaIHeil KaKk 4acTh
MO3HABATENbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:

BBISIBIISATE Ae(PUIINTHI MHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJISl OTBETA HA BOIIPOC U JIJIS
peLIeHHs 3a/1auu;

BBIOMpaTh MHGOpPMAIMIO W3 HWCTOYHHKOB pPA3IMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHMUS,

CTPYKTYpUpOBaTh  HMH(pOpMalMIO, TPEACTaBIATh €€ B  pa3IMyHbIX  (opMmax,




WILTIOCTPUPOBATH IPpauuecKu;

OLICHMBATh HAJAE&KHOCTh HMHGOPMAIMU IO CaMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

Y  oOywaromerocs Oyayr chopmMupoBaHbl YMeEHHsl _ OOlIlEHHMsl KaKk  4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX y4eOHBIX ICHCTBUNA:

BOCHPUHUMATH U (HOPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U LIEISMHU
oO0IIeHus1, SICHO, TOYHO, IPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUChMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peHIeHHs 3a/Jayd, KOMMEHTHUPOBATh MOJYyYCHHBIN
pe3ysbTar;

B XO0/ie OOCYXKICHHMsI 3a[aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOH TEMbl, MPOOIEMBI,
pemaeMoil 3a1auM, BBICKA3bIBaTh WJCH, HAllEJICHHBIC HAa MOMCK PELICHHS, COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MIPEJICTaBIATh PEe3yNbTaThl PElICHUsl 3a7aud, SKCIEPUMEHTA, MCCIEIOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3a1ad  Mpe3eHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

VY oOyuatomerocss OyayT chOpMUpOBaHBI YMEHHMSl CAMOOPIraHM3alMU  KaK 4YacTb
PEryJIATUBHBIX YHUBEPCAJIbHBIX Y4EOHBIX JCHCTBHIA:

COCTABIIAThH IUIAH, AITOPUTM DPEUICHHUs 33Jayd, BHIOMPATH CIIOCOO pemeHus ¢ y4EToM
UMEIOLINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

Y oOyuaromerocss OyayT cQopMUpOBaHbI YMEHHSI CAMOKOHTPOJISI Kak 4YacTb
PETYISTUBHBIX YHUBEPCATBHBIX YUCOHBIX NCHCTBHIMA:

BIIa/IETh HABBIKAMU TMO3HABATENbHOMN pedIeKCcuu Kak OCO3HAHUS COBEPIIaeMbIX ACHCTBUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEHICHWH 33J]a4H, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa 1€ M YCIOBUSAM, OOBSACHATH TNPUUYHHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHSI Pe3yJIbTaTOB NEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaThb
OILICHKY TPUOOPETEHHOMY OIIBITY.

VY obyuaromierocs 0ynyT chopMHUpOBaHbI YMEHHUSI COBMECTHOI 1eATeIbHOCTH:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI MpH
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMOBBIX (Gopmax paboTel (00CykaeHus, 0OMEH MHEHM, «MO3TOBbIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOIO 4YacTb pabOTBl M KOOPAMHUPOBATH CBOM JIECHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayecTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

IIpeameTHbIe pe3yIbTaThI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MTPOrpPaMMBI IO MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YPOBHE CpelHero oomero oOpa3oBaHUS NPEJCTAaBICHbl MO TojJaM OOydYeHUs B paMmKax
OTJENbHBIX YY€OHBIX KYPCOB B COOTBETCTBYIOIIMX pa3zeiax MporpaMMBbI IO MaTeMaTHKE.

IInanupyemvie npeomemmusie pe3yibmamvl 0CE0€HUsI pabouell NPOSPaAMMbl YUeOHO20
Kypca «Aneebpa u Hauana mMamemamuyecko20 AHAIU3A» HA YPOBHE CpedHe20 0bue2o
00pazosanus.

K xonity 10 kiraccao0ydaromuiicss HAydYuTCs:

1. Ywucna v BEIYHUCICHUS:

OTIEpPUPOBATH MOHATHSIMH: PAIOHAIEHOE W JEHCTBUTEILHOE YHMCIIO, OOBIKHOBEHHAs M
JecaTU4Has ApoOb, MPOLIEHTHI;

BBHITIOJIHATE apU(PMETHUECKUE OIEepaluud C pPalUOHATBHBIMA W JEHCTBUTEILHBIMU
YHUCIaMU;

BBITIOJIHATh TPHONVKEHHBIE BBIYHMCICHUS, WCIONB3Yys MpaBWJIa OKPYTJICHHS, IeNaTh
NPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN;




OTIEPUPOBAThH MOHATHSAMU: CTETICHb C IIENIBIM TOKa3aTelieM, CTaHIapTHas Gopma 3amucu
JNEHCTBUTENLHOTO YMCIIa, KOPEHb HATypaJbHOM CTEMEeHM, HCIOJIb30BaTh MOAXOASAIIYI0 (opMy
3aMuCH JEHCTBUTENBHBIX YHUCEN [Tl PEIICHUS MPAKTUIECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

ONEpUPOBATh TMOHATHUAMHU: CHHYC, KOCHHYC U TaHI€HC IPOU3BOJILHOTO YIJIa,
UCTIOJIb30BAaTh 3aMCh IPOM3BOJILHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

2. YpaBHEHHUS U HEPABEHCTBA:

OTIEPUPOBATH MOHATHIMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE, PallMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHHE,

BBIMOJIHATE ~ NpeoOpa3oBaHUsl  TPUTOHOMETPUYECKMX  BBIPQXKEHUH M pemiarth
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE IPe00pa30BaHus IEbIX, PALMOHATIBHBIX U UPPAIMOHAIBHBIX BBHIPAKECHUN U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATBHBIX U UPPALMOHATILHBIX YPAaBHEHHM U HEPABEHCTB;

NPUMEHSATh YPABHEHUS U HEPABEHCTBA JJIsl PELICHUS MaTeMAaTHYECKUX 3aJad U 3a[a4 U3
pa3anyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

MOJICIMPOBAaTh pEaJbHBIC CHUTYyallUd Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPaBEHCTBAa IO YCIOBHUIO 3aJaud, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIH  C
UCIIOJIb30BaHUEM arnapaTa ainreopsl.

3. ®yHKIMH 1 rpadUKH:

OTIEPUPOBATH MOHATUAMU: (DYHKIIHS, CTIOCOOBI 3a1aHusl (YHKINHU, 007IacTh ONpeaeTIeCHHS
¥ MHOKECTBO 3Hau€HUM QyHKIMH, TpaduK QYHKIIMH, B3AUMHO OOpaTHbIe (PYHKINU;

OIIEPUPOBATh TOHATHUSAMHU: UYETHOCT W HEUYETHOCTh (QYHKIHMH, HYIM (QyHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCTOJIB30BaTh TpaduKy QYHKIHIA I pelICHUs] ypaBHEHUH;

CTPOUTHh U YMUTATh TpaduKU JUHEHHOW (PYHKUIMHU, KBAAPAaTUYHON (PYHKIIMH, CTCTICHHOMN
(GYHKINHU C LIETTBIM ITOKa3aTeIeM;

UCIOJNIb30BaTh Tpaduku (QYHKIUN A UCCIIEIOBAHUS IMPOLIECCOB U 3aBUCHUMOCTEH MpH
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOM JKU3HH, BBIpAXaTh (HOopMyTIamu
3aBHCHUMOCTH MEKy BETUYUHAMHU.

4. Hauana MaTeMaTH4eCKOTO aHAJIN3a:

OMEPUPOBATH MOHATHAMH: MOCIEAOBATEIbHOCTh, apu(PMeThyecKkass M TreoMeTpudecKas
POTPECCHUH;

OTIepUPOBATH MOHATUSAMU: OECKOHEUHO YOBIBAIOIIAsl TEOMETPUUYECKAs IPOrPEccusi, cymma
0ecKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrPECCU;

3aJaBaTh MOCJEI0BATEIbHOCTH PA3IIMYHBIMU CLIOCO0AMH;

WCIIOJIH30BAaTh CBOMCTBA MOCIEIOBATEIBHOCTEH M MPOTPECCUI IS PEUICHUST PealbHBIX
3a/1a4 MPUKIATHOTO XapaKkTepa.

5. MHOXeCTBa U JIOTHKA:

OTIepUPOBATH OHATUSIMU: MHOKECTBO, ONIEPAIllU HaJl MHOKECTBAMU;

WCIIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN anmapaT JiIsl OMUCAHUsS PEaTbHBIX MPOIECCOB
U SIBJICHU, IPH PEIICHUH 3aa4 U3 JPYTUX Y4eOHBIX MMPEIMETOB;

OTIEpPUPOBATH TOHATHIMU: OTIPEICIICHUE, TEOPEMa, CIIEJICTBUE, TOKA3aTeIbCTBO.

K koniy 11 knmaccaoOydaronuiics HayquTcs:

1. Yucna u BEIYHMCIICHUS:

OTEpUPOBATh TMOHATHSIMH: HATypalbHOE, I1e€JI0€ YHUCIO, HCIOIb30BaTh MPU3HAKU
JIETUMOCTH IIEJBIX YHCEI, PA3JIOKEHHE YHCIIa Ha TIPOCThIe MHOKHUTENH ISl PEIICHUS 3a/1a4;

OIEpPUPOBATH MOHATHEM: CTETIEHb C PAllMOHAJILHBIM IT0Ka3aTelleM;

OTIEPHUPOBATH TIOHATHIMU: JIOTapH(PM drcia, TeCATUIHBIC U HATypaTbHBIE JIOTapU(MEL.

2. YpaBHEHHS U HEPABCHCTBA:

MPUMEHSTh CBOWCTBA CTETEHW [UIS TIPeoOpa3oBaHMs BBIPAKEHHUH, ONEPUPOBATH
MOHATUSIMH:  TIOKa3aTeNbHOE YpaBHEHHWE ©  HEPAaBEHCTBO, peIIaTh OCHOBHBIE  THIIBI
MOKa3aTeIbHBIX YPAaBHEHUN 1 HEPABEHCTB;

BBHITIONHATh TMPEOOPa30BaHMs BBIPAKEHUH, COAEpKALIUX JorapudMbl, OMEepUpOBaThH
NOHATUSAMH: JIOTAPU(PMHUECKOE YpaBHEHHWE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
norapuMHUUECKUX YpaBHEHUI U HEPABEHCTB;

HAXO/IUTh PEIICHUS MPOCTEHITNX TPUTOHOMETPUIECKUX HEPABEHCTB;

OIEpPUPOBATH MOHATUAMU: CUCTEMA JIMHEHHBIX ypaBHEHUN U €€ pelleHHe, HCI0JIb30BaTh



CHCTEMY JIMHEHHBIX YpaBHEHHH /Uil PEeLICHUs TPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUS MPOCTEUIIINX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB;

MOJICJINPOBaTh pEaJbHbIC CHUTyallUM Ha S3bIKe aureOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHSI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33[a4u, UCCIIEI0BATh MOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM almapaTa anreopsl.

3. ®yHKIMH U TpadUKH:

ONEPUPOBATh MOHATUAMM: IEpHOAMYECKass (QYHKUUS, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HaUOOJbIIEe W HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IIPOMEXKYTKE, UCII0JIb30BaTh UX JUISl HCCIIEA0BAaHUS (DYHKIMH, 3aJaHHON IrpaduKoM;

ONEpPUPOBATh  TOHATHAMU: TpadUKHd  TIOKA3aTeNbHOH, JorapupMUUECKOM "
TPUTOHOMETPUUYECKUX (PYHKIMH, N300pakaTh UX HA KOOPIUHATHOM MJIOCKOCTH U HCIOJIb30BATh
JUIS PEeUIeHUs] yPaBHEHU 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM TIpaduKu JIMHEWHBIX YypaBHEHMH U
UCTIOJIb30BATh MX JJISl PEIICHUS CUCTEMbI IMHEWHBIX yPaBHEHUH;

UCHOJb30BaTh Ipaduku (GYHKUMH JUIsI UCCIEAOBAaHMS IPOLECCOB U 3aBUCHUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUILINH.

4. Hauana MaTeMaTU4eCKOro aHalIu3a:

ONEpPUPOBATh  MOHATHUSMH:  HENpepbhiBHAS  (YHKIMSA, MPOU3BOAHAS  (YHKIIHH,
UCIIOJIb30BaTh NT€OMETPUYECKUNA U PU3UUECKUI CMBICI IIPOU3BOJHOM /IS peLLieHHs 3a]1a4;

HAXOJUTh TPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIMI, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIMIA;

WCIOJIB30BaTh MPOU3BOAHYIO ISl HUCCIENOBaHHUS (YHKIMHM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHATH PE3YyIbTAThHI UCCIIEAOBAHUS K IIOCTPOCHUIO I'PaHKOB;

WCIIOJIB30BATh NMPOU3BOAHYIO JJISl HAX0XKICHHUS HAMITYUIIIEro PEIICHUS B MPUKIATIHBIX, B
TOM YMCJI€ COLIMATbHO-3KOHOMUYECKHUX, 3a/]a4ax;

OTIEPUPOBATH TMOHATUSMH: MEPBOOOpa3HAs M WHTErPal, MOHUMATh T€OMETPUYECCKHNA |
(bu3nuecKuil CMbICI UHTErpaa;

HAXOJUTh NMEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIWH, BEIYUCIATh UHTETPAI 1O (Gopmyre
HrroTona—Jleonuna;

pemaTh MpUKJIaIHbIe 33]a91, B TOM YUCIIE COIMATBHO-3KOHOMUYECKOTO U (pU3MUecKoro
XapakTepa, cpeICTBaMH MaTEMaTHYECKOT0 aHaIN3a.

IInanupyemvle npeomemuvle pe3yibmamvl 0CE0€HUs pabouel npopammvl Y4eOHO20
kypca «leomempusay na 6a30680M YposHe HA YpPOGHe CpeoHe20 0Owe2o 00pazo8aHus
OpPUEHMUPOBAHBL HA OOCMUIICEHUE YDPOBHS MAMEMAMUYECKOU 2PDAMOMHOCMU, He0OX00UMO20 Ol
YCReulHo20 peuleHus 3a0a4 8 PeaibHOU JHCUZHU U CO30aHue YCI08Ull Ol UX 00WeEKYIbIMyPHO2O
pazeumus.

K koniy 10 ksmaccaobydaronuiicss HayquTCs:

OTIEpPUPOBATH TIOHATHIMU: TOYKA, IPSIMasi, TNIOCKOCTB;

NPUMEHSATh AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PEIIEHUH TeOMETPUIECKUX
3a1ad;

ONEpPUPOBATh MOHATUSAMM: TNApAIETbHOCTh M MNEPHEHIUKYISIPHOCTh MPSAMBIX U
MJIOCKOCTEI;

KJ1accu(UIUpPOBaTh B3aMMHOE PACHOJIOKEHHUE MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE;

OTIEpUPOBATh TOHATHSIMHU: JBYTPAaHHBIM yrojl, TpaHW JBYTPaHHOTO yIiia, pedpo
JIBYTPAaHHOTO yIJIa, TUHEWHBIM yroJl IBYTpaHHOTrO yIiia, TpajlyCHas Mepa JIBYTPaHHOTO yrJa;

OTIEpPHPOBAThH TOHITHSIMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBIMYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, TPABUIILHBIA MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIC BHBI MHOTOTPAaHHHKOB (MMMpaMuia, MpU3Ma, TMPSIMOYTOIbHBINA
napasuienenumne, Kyo);

KIaccu(UIMpPOBaTh MHOTOTPAaHHHWKH, BBIOWpAas OCHOBAaHHS U1  KJIACCH(HUKAIHA
(BBIYKJIBIE W HEBBIMYKJblE MHOTOIPAaHHUKH, NPAaBWIbHbIE MHOTOTPAHHUKH, MpsSIMble U
HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTTUTIE/Ib);

OIEepPUPOBATH MOHATHIMU: CEKYIIas MIOCKOCTh, CEYeHNE MHOTOTPAaHHUKOB;

OOBSICHATH TPUHIIHITEI TOCTPOSHUS CEYCHUH, HCTIOB3YS METOJI CIICIIOB,;

CTPOUTH CEYEHUS] MHOTOI'PAaHHMKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) MIOCKUE



YepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y;

pemaTh 3aJauyd HAa HAXOXXJICHHWE TIEOMETPUYECKMX BEJIMYMH MO ob0pasuam  Win
QIropuT™MaM, IMPUMEHAS HU3BECTHBIE AHAJIMTHUUECKHE METOJbl IPU PEUIEHUM CTaHAapTHBIX
MaTeMaTHYECKUX 3aJady Ha BBIYHUCIECHUE PACCTOSHUM MEXIy IBYMs TOUYKaMH, OT TOYKU M0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXK1Y CKPELIMBAIOIUMUCS IPSIMbIMHU;

pelmiaTh 3aJauyd HAa HAXOXXJIEHHWE TIEeOMETPUYECKMX BEJIMYMH IO obpasuam  Win
QIropuTMaM, IMPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl IPU PELIEHUM CTaHIapTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHUE YITIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
IPSIMOM U TIOCKOCTBIO, MEXAY IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUUCIIATh 00BEMBI U IUIOIAAHN IIOBEPXHOCTEH MHOIOIPaHHUKOB (IIpU3Ma, IUPaMUa) ¢
npUMEHeHHEeM (OpMyJ, BBIYMCIATH COOTHOIICHHS MEXIY IUIOMAAIMUA TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOI'OI'PAaHHUKOB;

OIIEpUpPOBATh MMOHATUSMHM: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIJIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

U3BIIEKATh, IPEOOPA30BBIBATH U MHTEPIPETHPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, mpeaCcTaBICHHYIO Ha YepTeKaxX M PUCYHKaX;

OPUMEHSATh TeOMEeTpUYeckre (aKTbl s pPEUIeHHs CTEPEeOMETPUYECKHX —3ajad,
IPENoiaralolliuX HECKOJIbKO LIaroB PELICHMs, €ClIM YCIOBMs NPUMEHEHMs 3aJaHbl B SBHOW
dopme;

IPUMEHATHh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

IPUBOANUTH IpPHUMEPbl MAaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOAE U IKU3HHU,
pacrno3HaBaTh POSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

IPUMEHATH MOJIyYEeHHbIC 3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATh PeajbHbIC CUTYallUd U
IPUMEHSTh  M3YYEHHBIE TOHATHUS B  IPOLECCE IOMCKAa PELIEHUs  MaTeMaTU4YeCKU
chopMyIMpPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE I'€OMETPHH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM TI'€OMETPUYECKUX IOHATUNH U TEOpEM,
anmapara aiareOppl, pelarb MpPaKTHYECKUe 3ajaud, CBsI3aHHbIC C HaxOXXICHUEM
F€OMETPUUYECKUX BEIUYUH.

K kxonny 11 knaccaoOydaromuics HayqUTCs:

OIIepUpPOBAThH HOHSTUSMU: LWIMHPUYECcKas MIOBEPXHOCTb, oOpa3yromue
LWIMHAPUYECKON MOBEPXHOCTH, LIHMJIMH/IP, KOHUYECKasi IOBEPXHOCTh, 00pa3yrolue KOHUYECKOH
MOBEPXHOCTH, KOHYC, chepuueckasi IOBEPXHOCTb;

pacrio3HaBaTh TeJsa BpalleHus (IMIHIP, KOHYC, cdepa U map);

OOBSACHATH CIOCOOBI MOTY4YEHHUS TN BpaIlCHMUS,;

KJ1accu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CEPhI U IIOCKOCTH;

ONEepUpPOBaTh MOHATHUSAMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA CErMEHTA,
IapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJI0SI, IIAPOBOM CEKTOD;

BBIUUCIIATh 00BEMBI U IUIOIIAIU TOBEPXHOCTEH TeNl BpallleHUsl, FTEOMETPUUECKUX Tell C
npUMeHeHHeM (opMyIT;

ONEpUpPOBATh MOHATUSAMU: MHOTOTPAaHHMK, BIMCAHHBIM B cepy M OMHCAHHBIN OKOJIO
cdepsl, chepa, BIUCaHHAs B MHOTOI'PAaHHUK MJTH TEJIO BpAIllEHUS;

BBIUHCIISATh COOTHOILEHUS MEXAY IUIOIAIsIMHU MOBEpPXHOCTEH M 00BEMaMM MOIOOHBIX
TE,

n300paxaTh H3y4aeMmble (QUIypbl OT PYKM M C NPUMEHEHUEM IMPOCThIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUJT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpAIlleHUS;

U3BJIEKAaTh, UHTEPIPETUPOBAThH U NMPEoOPa30BbIBaTh HH(POPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX M PUCYHKaX;

OTIepUPOBAThH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATD JEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOPA
Ha YKCI0, OOBACHATH, KAKUMHU CBOMCTBAMU OHH 00J1aat0T;

MIPUMEHSTH NPABUJIO MapajliesIenUNe 1a;

ONEpUPOBATh MOHATUSAMU: JEKAPTOBbI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEXKIY BEKTOpPaMH, CKaJspHOE



IIPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB M IIPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOJI MEXAY BEKTOPaMH,
CKaJISIpHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT;

NPUMEHSATh TeOMETpUYecKre (aKThl s pPEUIeHHUs CTEPEOMETPHUYECKUX — 3aad,
IIPEIIOJIAratoIUX HECKOJBKO IIar0oB PEIICHHUS, €CIIU YCIOBMs NIPUMEHEHMs 3allaHbl B SBHOU
dopme;

pelars IpoCTeHIINe FeOMETPUYECKUE 3aJa4l HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/1;

pelmars 3aJadyd Ha J0KA3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOLICHUMM M HAaXOXKIECHUE
TeOMETPUYECKUX BEJIIMYMH MO 00pa3laM WM aJIrOpUTMaM, IPUMEHsSI U3BECTHBIE METOABI IpU
PELIECHUH CTaHIAPTHBIX MaTEMaTHYECKUX 3a1a4;

IIPUMEHSTh MPOCTEHIINE MPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUYECKUX 3aaY;

IIPUBOJUTL TPUMEPHl MaTEeMaTHUYECKHX 3aKOHOMEPHOCTEH B IMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE;

IIPUMEHSTH MOJTYYEHHbIE 3HAHUS HA IPAKTUKE: aHAJIM3UPOBATh pEajbHbIE CUTYallud U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IPOLECCE IIOMCKAa PEIICHHA  MaTeMaTU4YeCKU
c(opMyJIMPOBAaHHON MPOOJIEMBI, MOAEIUPOBATH DPEAJbHBIE CUTYallMd Ha S3bIKE T'€OMETPUH,
MCCJIE0BATh IOCTPOEHHBIE MOJAEIU C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IIOHATUN U TEOPEM,
ammapara anreOpel, pemarbh TNPAaKTHYECKHE 3ajadd, CBSI3aHHbBIC C HaxOXJECHHUEM
TFEOMETPUYECKUX BEJIMYUH.

IIpeomemmnule pesynomamsl 0c6oenus yuebHo2o Kypca «Bepoamnocme u cmamucmuxay
Ha 6a3080M YpOGHe HA YPOBHEe CpedHe20 00ue20 00pa3o6anusi OPUEHTUPOBAHBI HA TOCTHKEHUE
YPOBHSL MaTeMaTUYECKON TIpaMOTHOCTH, HEOOXOJMMOIO JJIsi YCHEIIHOIO pelleHMs 3ajad U
npo6JeM B peaibHOM KU3HU U CO3/1aHUE YCIOBUM JJIS UX OOILEKYJIbTYPHOI'O pa3BUTHS.

K xomniry 10 kiaccao0y4daronuiicss HAy4YuTCs:

YUTaTh U CTPOUTH TAOIMILIBI U AUATPAMMBI;

ONEpUPOBATh MMOHATUSMH: CpeAHee apudmernyeckoe, MeauaHa, HauboIbIIEe,
HauMEHbIIIEE 3HAYCHHE, Pa3MaxX MacCUBa YACIOBBIX IaHHBIX;

OIEpUpPOBATh MOHATUSMU: CIIy4allHBIM SKCIEPUMEHT (OIBIT) M Ciy4ailHoe coObITHE,
3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIA MUCXOJ) CIYyYalHOTO OIbITA, HAXOJUTh BEPOSITHOCTU B
OMbITaX C PABHOBO3MOXKHBIMU CIy4YailHBIMU COOBITUSIMU, HAXOJAUTh W CPAaBHUBATH BEPOSITHOCTH
COOBITHI B H3YUEHHBIX CITy4alHBIX 3KCIIEPUMEHTAX;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEepeceYeHUEe U O0bEAMHEHUE JAHHBIX COOBITHH,
cOOBITHE, TPOTHUBOMOJIOKHOE ITAHHOMY COOBITHIO, TOJIB30BaThCS JUarpamMmamu Oiiepa u
(bopMyII0ii cl0KeHUsI BEPOSATHOCTEN MPH PEILICHUH 3a/1ay;

ONEepPUPOBATh MOHATHSAMMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS, HAXOAUTh
BEPOATHOCTH C TOMOIUIbIO MPAaBUJIa YMHOKEHUS, C TIOMOIIBIO IEPEBA CITYyYailHOrO OMbITA;

IPUMEHSATh KOMOMHATOPHOE NMPABHJIO YMHOXKEHUS MPH PEIICHUH 3a/1a4;

ONepUpPOBATh MOHATUSIMU: HCIBITAHWE, HE3aBHUCHMbIE HCIBITAHUS, CEpUsl HCIBITAHWM,
ycrex M HeyJauya, HaXOAMTb BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAaHUH 10
NEPBOIO ycIexa, HaX0IUTh BEPOATHOCTU COOBITUI B cepUM UcTbITaHul bepHymu;

OIEpUpPOBaTh MOHATHSAMM: CllydaliHas BEIWYMHA, pAclpEeAcIeHUE BEPOSTHOCTEH,
Jyarpamma pacipeesieHus.

K koniy 11 kmaccaobydaronuiics HayquTcs:

CPaBHUBATH BEPOSTHOCTH 3HAYEHUM CIIy4ailHOM BEJIMYMHBI MO PACHpPENEICHUI0 WIH C
MIOMOUIBIO AUArpaMM;

ONEpUPOBATh MOHATHEM MAaTeMAaTUYECKOTO OXHUAAHUSA, TPUBOJUTH IMPUMEPHI,  KaK
IPUMEHSIETCd MaTEMaTHYECKOE OXHUIAHUE CIIy4allHOM BEJIMYMHBI HAaXOAUTh MaTeMaTH4ECKOe
O’KHJIaHHE T10 IaHHOMY pacIipe/ieIeHHIO;

UMETb MPEJCTABICHNUE O 3aKOHE OOJIBIINX YHCEN;

MMETh MPEJCTaBICHNE O HOPMaJIbHOM paclpeesieHUH.

Coaepxanue 00yueHunst

Copep:xanue oOy4eHHs pacKpbIBaeT COJEpKaTeNbHbIE JIMHUU, KOTOPbIE MpeiararoTcs

JUIsL 0053aTEILHOTO N3YUEHHSI B KAXKIOM KJIacce Ha YPOBHE CpPeIHEro 001Iero oopa3oBaHusl.



OcHOBHBIMU JTUHUSIMU cojiepkanust matremaTuku B 10—11 knaccax sBastorest: «Hucna u
BBIYHCIICHUS», «AnTeOpa» («Anredpanveckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBA),
«Hauama wmartemaruueckoro anamm3a», «l'‘eomerpusi» («'eomerpuueckue GUTYPBI U UX
cBoiicTBay, «lI3MepeHHe TeOMETpUYECKHX BEIUYUH»), «BeposTHOCT M  CTaTHCTHUKA».
CopneprxaTenpHble JTUHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaX1as B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOH, OJJTHAKO HE HE3aBHCUMO OJIHA OT JPYroi, a B TECHOM KOHTAKTe U B3auMoJieicTBUU. VX
O0OBeAMHSIET JIOTMYECKas  COCTAaBJSIIOIIAsl, TPAaJUIMOHHO IIpHUCYIIass MaTeMaTUKe U
MIPOHU3BIBAIOIIAS BCE MaTeMaTHYECKHe KypChl U colepkarenbHble TuHuu. ChopmynupoBaHHOe
B ®I'OC COO tpeboBaHMe «BIIaJICHUE METOJAMH JJOKA3aTEIbCTB, AITOPUTMAMU PEIICHHMS 3a/1a4,
yMeHue (GOpMYyJIUPOBATH OIpe/IeICHHs, aKCUOMbI U TEOPEMBbl, NMPUMEHSATh HX, IPOBOAUTH
JIOKa3aTeIbHbIC PACCYKJICHHUS B XOJI€ PEIICHHUS 33aau4» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
dbopMupoBaHUE JTOTUYECKUX YMEHHUI pacrpejaensieTcss Mo BCeM rojam oOydeHHs Ha ypOBHE
CpeIHero oomero 0opa3oBaHusI.

1. Cooepoicanue yuebHo2o Kypca «Aneebpa u Hauana Mamemamuyecko20 aHaIu3ay.

VYuebublii Kypc «Anrebpa M Hayaja MaTeMaTHYECKOTo aHajn3a» o00ecrneunBacT
MHCTPYMEHTANIbHYIO 0a3y /Ui W3Yy4eHHsS BCEX ECTECTBEHHO-HAy4YHBIX KYypcoB, (GopMHUpYeT
JIOTHYECKOE U a0CTPAKTHOE MBIIIICHHE 00YJaloIUXCs Ha YPOBHE, HEOOXOIUMOM IS OCBOCHUS
yueOHBIX KypcOB MH(POPMATHKH, OOLIECTBO3HAHUSA, UCTOPUH, CJIOBECHOCTH. B pamkax y4eOHOTO
Kypca «AnreOpa U Hayajla MaTEeMaTHMYECKOrO aHajiu3a» OOydarollMecs OBJIAJIEBAIOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (QOpMYIHpPYET CBOM JOCTHKEHUS
B MaTeMaTHYECKOH opme.

VY4eOHblif Kypc anreOpbl U Hauajd MaTeMAaTHUYECKOTO aHalK3a 3aKjIaJbIBa€T OCHOBY JJIS
YCIICITHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTHH, TOHUMAaHHS OCHOBHBIX
TEHJCHIINIA SKOHOMUKH U OOIIECTBEHHOM >KWU3HHU, TO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX
U(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BaTh WX B IIOBCEIHEBHOMN
*u3HU. OBnageHne aOCTPaKTHBIMU U JIOTHYECKH CTPOTMMH MaTeMaTHUYEeCKUMH KOHCTPYKLHUSIMU
pa3BHBACT YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHWS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIo, (OpMHUpYET
KpEaTHUBHOE U KPUTUYECKOE MBIIIICHUE. B X0ae u3ydeHus anreOpsl U Hadal MaTeMaTHIeCKOTO
aHaJlM3a Ha ypOBHE CpeAHero odumiero oOpa3oBaHHs OOyYarolIMecs IOJy4aloT HOBBIM OMBIT
pelleHHs TPUKIAIHBIX 33a4, CAMOCTOSATEIbHOTO IIOCTPOEHUS MAaTeMaTU4YEeCKUX MoJenen
peabHBIX CUTYalluid M WHTEPIpETAllMM MOJIYYEHHBIX PEUICHHM, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAayKe M B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSMH U UX aBTOPaMH.

VYuebHblil Kypc anreOpbl U HayaJl MaTeMaTHUYECKOro aHalin3a 00JialaeT 3HAYUTEIbHBIM
BOCIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIM peanu3yercs Kak  4Yepe3 ydeOHbIl Mmarepuan,
CrocoOCTBYIONMI (POPMUPOBAHNUIO HAYYHOTO MUPOBO33PEHUS, TaK U yepe3 cuerupuKy yaeOHoi
NEeSTENIbHOCTH,  TpeOyrole  caMOCTOSTENbHOCTH,  aKKypaTHOCTH,  NPOAOKUTEIHHON
KOHIICHTPAIIUU BHUMAHUS H OTBETCTBEHHOCTH 3 IOJTYYCHHBIN pe3yJbTar.

B ocHoBe Meronuku oOy4deHHs anreOpe M HayalaM MaTEMaTHUYECKOrO aHAM3a JIKHT
JeSATSIILHOCTHBIN TPUHIIUT O0yUeHUSI.

B crpykType mporpamMmbl mo anreOpe W HadajlaM aHalu3a BBIACISIOTCS CIEIYyIOIIne
COJICPIKATEIPHO-METONYCCKHE JIMHUK: «Uucna W BeUUCHCHUS», «DyHKIMH W Tpadukmy,
«YpaBHEeHUS U HepaBeHCTBay, «Hauana maremMaruyeckoro aHanusa», «MHOXECTBA U JIOTHKAY.
Bce ocHOBHBIE cozep:KaTeIbHO-METOINYECKUE JIMHUM WU3Y4aroTCsl HAa MPOTSHKEHUM IBYX JIET
oOydeHHss Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus. J[aHHBIN y4eOHBIH Kypc SBISETCS
WHTETPATHUBHBIM, OOBCIUHSAS B ceOe CoJepikaHWe HECKOJNBKMX MaTeMAaTHYSCKUX TUCIUIUINH:
anreObpa, TPUTOHOMETPHUS, MaTeMaTHYECKHUl aHamu3, TEOpHs MHOXKECTB U JApYyrue.
OOyyaromnuecs OBJIAJEBAIOT MIMPOKUM MAaTEMaTHYECKUM alllaparoM, Y HHX MOCJIeI0BaTeIbHO
dbopMuUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJENb pealbHON
CUTyallud, TPUMEHATh 3HAHWSA, TIIOJyYeHHBIE B Yy4eOHOM Kypce «Aunrebpa U Hadana
MaTEeMAaTHYeCKOTO  aHalu3a», JJId  pPelIeHUS  CaMOCTOSATENbHO  CHOPMYIUPOBAHHOMN
MaTeMaTU4YeCKOH 3a7auu, a 3aTeM MHTEePIPETHUPOBATh MOITYYEHHBIN pe3ynbTar.

1. ComepxxarenpHO-MeTOIMYEeCKass JUHUS «Yucaa W BBIYUCICHHUS»  3aBEpIIacT
(dbopMEpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBHTENBHBIX YHCEI, KOTOpOe OBLIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00miero oopasoBanus. Ha ypoBHe cpeanero obmiero obpa3oBaHus ocoboe



BHUMaHHE yJensieTcs (pOpMUPOBAHHIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOUINX B
ceOs1 MCTOJIb30BaHUE PA3JIMYHBIX (POPM 3aMUCH JEHCTBUTENILHOIO YHUCIA, YMEHHE PallMOHAIBHO
BBIMOJIHATh JICHCTBHSL C HHMHM, J€laTh NPUKUIKY, OLEHHBaTh pe3yibrar. OOywaromumecs
NOJYYal0T HAaBBIKM MNPHUOIMKEHHBIX BBIYMCIECHUH, BBINOJIHEHUS JAEHCTBUM ¢ 4YHcIamy,
3aMMCaHHBIMH B CTAHAAPTHOM (hopMe, MCITIOIB30BaHMSI MATEMAaTHUYECKUX KOHCTAHT, OLCHUBAHUS
YHCJIOBBIX BBIPa)KEHUI.

2. ConeprxarenbHas JUHUAS «YPaBHEHUS M HEPABEHCTBA» PEATH3YETCs] Ha MPOTSHKECHHH
BCEro OOYy4eHHs Ha YPOBHE CpeIHEero ooero o0pa3oBaHUs, NOCKOJIbKY B KaXJAOM pasjelne
IPOTpPaMMBbI TIPETYCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3aaay. OOyyaromuecs: OBJa/IeBaOT
PasIMYHBIMM METOJAMU PELICHUs LIEJIbIX, PALMOHANbHBIX, HPPALMOHAIBHBIX, [TOKA3aTeIbHbIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPHUECKUX YpaBHEHHH, HEPABEHCTB U UX cucteM. [lomydeHHbIe
YMEHUS MCIIOJIB3YIOTCS IPHU UCCIEJOBAHUU (PYHKUMH € HOMOILBIO IPOU3BOJHOMN, pEIICHUU
NPUKIAJHBIX 33/1a4 U 33]a4 Ha HAaXO0XJEeHHE HAaUOOJBIIMX M HAUMEHBUINX 3HAYCHUH (QyHKIHH.
JlaHHas copeprkaTenbHasl JIMHUS BKIIOYAeT B cedsl Takke (GOPMHUPOBAHNUE YMEHUM BBIIOIHATH
pacuérel 1o ¢dopmynaMm, MpeoOpa3oBaHMA LENBIX, PALMOHAIBHBIX, HPPAIMOHAIBHBIX
U TPUTOHOMETPUYECKUX  BBIPAKEHUHM, a TakKe BbIPAXEHUH, COAEp)KallUX  CTENEeHU
u orapudmel. B Xxoxe wu3ydeHus anreOpamveckoro Marepuana MPOUCXOIUT JalbHeiIee
pasBUTHE AITOPUTMHUYECKOT0O M aOCTPAKTHOTO MBILIUIEHUS OOydaromuxcs, (HOopMUpPYOTCS
HaBBIKH JICAYKTHUBHBIX paCCYXIEHHH, pabOThl C CHMBOJBHBIMU (popMamu, TNpencTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AunreOpa mnpesjaraer
3 PEeKTUBHBIE WHCTPYMEHTHI JUIA PEHICHUS MPAKTUYECKHX W €CTECTBEHHO-HAYYHBIX 3a/ad,
HarJs1IHO JEeMOHCTPUPYET CBOU BO3MOXHOCTH KaK A3bIKa HAYKU.

3. ConepxarenbHO-MeTOnnYecKast TUHUSA «DYHKINU U TpaUKI» TECHO TEPETUICTACTCS C
JPYTUMH  JIMHHUSMH  y4eOHOTO  Kypca, IOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCJIEIOBATEIFHOCTh ~ M3y4YeHHs  Marepuana. V3ydeHWe  CTENeHHOW, IO0Ka3aTelbHOM,
JOrapu(pMHUECKON U TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB U IpaMKOB, UCIIOJIb30BaHHE
GyHKUMA s pemieHust 3aJad M3 APYruxX Y4eOHBIX TNPEJIMETOB M PEabHOW >KU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHAIM30M, TaK U C PELICHUEM ypaBHEHMH M HepaBeHCTB. Ilpu
9TOM OOJIbIIIOE BHHMaHUE YyaeseTcs (OPMUPOBAHHIO YMEHHUS BBIpaXaThb (OpPMYIaMu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEA0BATh MOITy4YE€HHbIE (QYHKIIHUU, CTPOUTh
ux rpadpuku. Marepuana copepiKaTelbHOW JTMHUM HalleJieH Ha pPa3BUTHE YMEHHH W HaBBIKOB,
NO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMYMHAMM B  pa3Iu4HoOi  Qopme:
AHAINTUYECKOM, rpaduyeckodl U cloBecHOW. M3yueHue marepuasia cocoOCTBYET Pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

4. ConmepxatenbHast suHUs «Hawama  MaTemMaTHdyeckoro aHajin3a»  IO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYr KaKk MaTeMAaTHYEeCKHUX, TaK W MPUKIAJHBIX 33734, JOCTYITHBIX
0o0yJaromuMcsi, y KOTOPbIX MOSBISAETCS BO3MOXKHOCTb HCCIEI0BaTb U CTPOUTH IpaduKu
GyHKIUH, ONpeAeNsaTh UX HanOOJNBIINE U HANMEHBINNE 3HAUYSHHSI, BEIYUCIIATH TUTOMAAn GUTyp U
00BEMBI TeJl, HAXOAUTh CKOPOCTU U yCKOpeHUs mporeccoB. ConepkarenbHast JUHUS OTKPbIBAET
HOBBIE BO3MO)KHOCTH TTOCTPOCHHS MaTEMAaTHIECKUX MOJIEIICH pealbHBIX CHUTYallui, HAXOXKICHUS
HAWJIyYlllero pellieHusl B MPHUKIAIHBIX, B TOM YHCJIE COLUAIBbHO-PKOHOMHUYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHajlnu3a CHOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(opMabHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE W HcKyccTBe. OOywarommecs y3HAIOT O
BBIJIAIOIINXCS pe3yJbTaTax, MOJYYEHHBIX B XOJA€ DPAa3BUTHUS MaTeMaTHKU Kak HAyKd, M HX
aBTOpax.

5. ConepkartenbHO-MeTOIMYECKass JHHUA «MHOXeCTBa M JIOTUKa» B OCHOBHOM
MOCBAIIICHA DJIEMEHTaM TEOPUHM MHOXKECTB. TEOpETHKO-MHOKECTBEHHBIC IMPEICTABICHHS
IPOHM3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKU W IpejUlaraioT Hamboliee YHHMBEpCATbHBIN
SI3BIK, OOBEAMHSIONINIA BCE pa3/ielbl MATEMATHKH U €€ TPUIOKEHUI, OHU CBSI3BIBAIOT Pa3HBIC
MaTeMaTHYeCKue IUCIUIUIMHBI B €JUHOE Iejoe. BaXHO AaTh BO3MOXHOCTH OOydYaroLIeMycs
MOHUMATh TEOPETHKO-MHOXECTBEHHBIN SI3BIK COBPEMEHHOW MAaTEMAaTHKH M HCIOJIB30BATh €ro
JUISL BBIPQ)KEHUSI CBOMX MBICIIEH.

6. B yueOHOM Kypce «AnreOpa W Havajga MaTeMaTHYECKOTO aHaIHM3a» IMPHCYTCTBYIOT
TaKKe OCHOBBI MaT€MaTHYECKOT0 MOJICIMPOBAHUS, KOTOPbIE MPU3BaHbl COPMHUPOBATH HABBIKU



IIOCTPOEHHUS MOJIEJIEN pealIbHbIX CUTyallUi, UCCIEA0BAaHUS 3TUX MOJIEIEN C IIOMOIIBIO anmapara
anreOpbl 1 MaTEMaTHYECKOT0 aHAJIM3a U MHTEPIPETAlMM MOJYYEHHBIX pe3yJbTaToB. 3alaHus
BKJIIOYEHBI B KaXIBIH W3 pa3fesioB MPOrpaMMbl, TOCKOJIBKY BECh MaTepuan yd4eOHOro Kypca
HIMPOKO HCHOJB3YeTCs [UId pEIIeHWs MpUKIaAHbIX 3ajgad. [Ipm pemeHun peanbHBIX
NPaKTUYECKUX 3a/a4 OOydarolyecs pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHE HAXOAWUTh
3aKOHOMEPHOCTH, a0CTParupoBaThecsl, UCIOIb30BATh AaHAIOTHIO, 0000IIATh U KOHKPETU3UPOBATh
npobnemy. /[lesTenpbHOCT MO (OPMUPOBAHHMIO HABBIKOB pPEIICHHs MPHKIAAHBIX 3a7a4
OpraHusyercss B TIIpoliecce M3y4deHHs BceX TeM YydeOHoro kypca «Anrebpa u Havaia
MaTE€MaTUYECKOr0 aHAIIU3a.

Copnepxanue oOyuenus B 10 knacce.

1. Yucna u BbIUKCIEHHUS.

Panmonanbhele ynciaa. OObIKHOBEHHBIE U JIECSTUYHbBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuoguveckue apodu. Apudmernueckue omepanud ¢ palHMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JlelicTBUTENbHBIE yKnchaa. PanyoHanbHble M MppalMoOHaIbHbIE yuciaa. Apudmerndeckue
olepanuu ¢ JACHCTBUTEIbHBIMHU uuciamMu. [IpuOmmKkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nensiM mokazatenem. CrangapTHas Gopma 3amicH JEHCTBUTEIBHOTO YUCIA.
Hcnonb3oBanue mnoaxoasme ¢Gopmbl 3amucu  JEHCTBUTENBHBIX YHCEN s PELICHMS
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypanbHOH crenenu. /[leiictBua ¢ apudmernueckumu
KOPHSIMU HaTypajbHOW CTEIEHHU.

CuHyC, KOCMHYC M TaHI€HC YMCJIOBOTIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOT'O ApryMEHTA.

2. YpaBHEHUs U HEPaBEHCTBA.

ToxnecTBa U TOXAECTBEHHbIE Pe0Opa30BaHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaxeHUH. OCHOBHbIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, peleHue HepaBeHcTBAa. Meton
WHTEPBAJOB.

Pemienue nenbix U ApoOHO-PAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHMX 33a/1ad U 3a/a4 U3
pa3INYHBIX 00J1acTe HAyKU U peabHON KU3HH.

3. ®yHKIMH U TpaduKH.

@OyHkius, crnocodbl 3anaHus ¢yHkuud. [paduk  QyHknuu. B3aumHo oOpaTHbIe
(GyHKIHIH.

OO6nacth onpeneneHuss U MHOXKecTBO 3HaueHul ¢pynkuuu. Hynmu pynxmuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIUU.

CrenenHas (pyHKIMsS C HaTypalbHBIM M IIeJbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHS nN-0i CTEHEHHU.

Tpuronomerpuueckass OKpYKHOCTb, ONpeAETIeHHEe TPUTOHOMETPUUECKUX (DYHKIHIL
YUCJIOBOTO ApIyMEHTA.

4. Hauana MaTeMaTH4eCKOro aHaJIN3a.

[locnenoBarenbHOCTH, CHOCOOBI  33JaHUA  MOCJIENOBaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0ecCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCHH.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHME MPOrpeccUu Ui PEIICHMsS PEealbHBIX 3a4ad
IIPUKIIATHOTO XapaKTepa.

5. MHoO>KecTBa U JIOTHKA.

MHosecTBO, onepanuu Haja MHOKecTBaMu. Jlnarpammbl Oiniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OMUCaHUsl PeaJbHbIX IPOLECCOB W SIBICHUMW, NpHU
peLIeHUHU 3aj1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.




Onpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.

Copneprxanue oOyuenus B 11 knacce.

1. Yucna u BEIYHUCIICHUS.

Hatypanbnsle u nensie uncia. [Ipu3Haky 1eNMMOCTH LIETIBIX YUACEIN.

Crenens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJlbHbIE JIOTapU(PMBI.

2. YpaBHEHHS U HEPABEHCTBA.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEJIEeM.

IIprumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUM. PenieHue npukiIagHbIX 3a7ad C IOMOILBIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMAaTHMYECKUX 3a1ad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU M pealbHON JKHU3HU.

3. ®yHKIMH 1 Tpad UK.

Oynkmus.  [lepuonmueckne ynkmun. IIpoMexyTKMn MOHOTOHHOCTH — (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI QyHKUuU. HaunGosbliee W HauMeHbllee 3HaueHHE (QYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHast u orapudmMudeckas GyHKIHH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pellieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB QYHKIUN I UCCIICIOBAHUS TPOIECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

4. Hayana MmaTeMaTUu4eCcKOro aHajau3a.

HenpepsiBable pyHKIIMU. METOA HHTEPBAIOB /1JIs pEILIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerprueckuii u GU3NIECKUNA CMBICI TIPOU3BOTHOM.

IIpou3BosHbIe 3MeMeHTapHBIX QYyHKIUH. DOpMyIIbl HAX0XKICHHUS POU3BOAHON CyMMBI,
POM3BEACHUS M YACTHOTO ()YHKIIHHA.

[IpuMeHeHMe NPOU3BOAHOM K MCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHrne HanbobIlero 1 HauMEHbIIEro 3Ha4eHNs QyHKIUK Ha OTpe3Ke.

IIpumeHeHre TPOU3BOAHOM JUISl HAXOXKACHMSI HAWIYYIIETO PEIICHHS B IPUKIIAIHBIX
3a/1a4ax, JJIs ONpeieNIeHUs] CKOPOCTH IMPOLIecca, 3a1aHHOT0 (GOopMYIIOi Uiu TpaduKoM.

IlepBooOpaznas. Tabnura nepBooOpa3HbIX.

WuTerpan, ero reoMerpuuyeckuii U Qu3mdeckuii cmpicia. Beluncnenue uHTErpaia Mo
¢dopmyne Herorona—JIeiiOHuma.

Cooepoicanue yuebnoeo kypca «l eomempusy.

BaxHocTh y4eOHOro Kypca IeOMETpUU Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
00yCIIOBJIEHa TPAaKTHUUYECKON 3HAUMMOCTBbIO METAllPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI T€OMETPUH B HANpaBICHUU JMUYHOCTHOTO PA3BUTHUSA OOydaromuxcs, GopMUpOBaHMS
(GYHKIIMOHAJIBHOW MaTeMaTH4eCKONM TI'pPaMOTHOCTH, M3Y4YEHHS APYrUX Y4eOHBIX JUCIMILIUH.
Pa3zButne y oOydaroumiuxcsi NMpaBUIBHBIX MPEICTABIEHUH O CYIIHOCTH U HPOUCXOXKIACHUHU
F€OMETPUUECKUX a0CTPaKIIMK, COOTHOIIEHUU PEAIbHOTO U HJEAIbHOTO, XapaKTepe OTpa’keHus
MaTEMaTUYECKON HAYKOH SIBJIEHHUH U MPOLIECCOB PEATbHOIO0 MUPA, MECTE TEOMETPUH B CUCTEME
HAyK W pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B TIPAaKTHKE
CHocoOCTBYeT (HhOPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHHUS OOYUAIOIIMXCS, a TaKXe KadyecTB
MBIIUIEHUSI, HEOOXOIUMBIX JIJIsl a1alTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBasieTcss OAHMM M3 0a30BBIX NPEAMETOB HA YpPOBHE CpPEIHEro OO0ILero
o0Opa3oBaHus, TaKk Kak 00ECHeurBaeT BO3MOXKHOCTh M3YYEHHS KaK AMCIMIUIUH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MmbinieHne, GOpMUPYEMOe TPHU HU3YYEHHUU OOYYAIOUTUMUCS TOHATHUHHBIX
OCHOB T'€OMETPUM M IOCTPOCHHM LEMOYKH JIOTMUECKUX YTBEP)KIECHUN B XOJ€ pELICHUS
FeOMETPUUYECKUX 3a/lay, YMEHHE BBIIBUTaTh U OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 33Jad €CTECTBEHHO-HAYyYHOrO LMKJA, B YacTHOCTH M3 Kypca




busuky.

OpueHTalus 4enoBeKa B MPOCTPAHCTBE — YCIOBHUE €ro COLMaIbHOro ObITHA, (opma
OTpa’KeHHsI OKPYXKAIOIIET0 MHUPA, YCIIOBHE YCIICITHOTO MMO3HAHUS W aKTUBHOTO MPpeoOpa3oBaHus
neiictBuTenbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSIET pa3HbIE BUIBI
y4eOHOI M TPYJOBOI JEATENBHOCTH, SBISIETCS OJHUM M3 NPO(PECCHOHATIBHO BAXKHBIX KAYeCTB,
MO3TOMY aKTyallbHa 3aj1ava (GopMHpOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS
KaK Pa3sHOBUAHOCTH OOPAa3HOTO MBINUICHUS — CYIIECTBEHHOI'O KOMITIOHEHTa B MOJTOTOBKE K
MPAKTUYECKON JAESITeTbHOCTH 10 MHOTUM HalpaBJICHUSIM.

Llenp ocBoeHus mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha ©0a30BOM YypOBHE
o0ydyeHuss — 001Ie00pa3oBaTeIbHOE M OOIICKYJIBTYPHOE pa3BUTHE OOYYaIOIUXCA Yepe3
obOecriedeHre  BO3MOXKHOCTH  NPHOOPETEHHsST M HCIOJB30BAHHS ~ CHUCTEMATHYECKHX
FEOMETPUUYECKUX 3HAHUN M JEHCTBUH, crenu(UYHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO
IOPOJIOJDKEHUS O0pa3oBaHMsl IO CIEHUAIBHOCTSAM, HE CBS3aHHBIM C MPHUKIATHBIM
HCIIOJIb30BaHUEM T€OMETPHUH.

[TpuopuTeTHBIMM 3a7ayamMH OCBOGHHs YydeOHoro Kypca «l'eomerpum» Ha 6a30BOM
ypoBHe B 10—11 kiaccax siBIgroTCS:

¢dbopMHpOBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOH KyJIbTYPHl |
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

(dbopMHpOBaHHE TIPEACTABICHUS O MHOTOTPAHHUKAaX MW TeJax BpalIeHUS  KaK o
BXHEHIIIMX MAaTeMaTUYECKUX MOJETSAX, MO3BOJISIIOIIMX ONUCHIBATh U U3Yy4aTh pa3HbIC SBICHUS
OKpY’KaroIllero Mupa;

dbopMUpOBaHHE YMEHHUs pacro3HaBaTh Ha uepTek)axX, MOJCIAX U B PEATbHOM MHpPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

OBJIAJICHHME METOJaMU  peLIeHUS 33Jad Ha [OCTPOCHHMsS Ha  HM300paKeHHSX
IIPOCTPAHCTBEHHBIX (pUryp;

(dbopMUpOBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMH MOHSTUSMH O MHOTOTPAaHHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMHU;

OBJIaJICHHE alTOPUTMAMH PELICHHs] OCHOBHBIX THIOB 3a1ay, (OPMUPOBAHHUE YMEHUS
IPOBOJUTH HECIIOKHBIC JIOKA3aTENIbHBIC PACCYXICHUS B XOJE PEIICHHS CTEPEOMETPHUECKUX
3a[a4 U 3a]1a4 C IPAKTHUYECKUM COJIeP KaHUEM;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIJICHUS;

¢dbopmupoBanre (YHKIIMOHAIFHOW TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHE
pacrio3HaBaTh MPOSIBIEHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CUTYalUsX W MPH M3YYECHUH APYIHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH MX Ha S3bIKE T€OMETPUU M CO37aBaTh
TeOMETPUYECKHUE MOJETH, MPUMEHSITh OCBOCHHBIH TEOMETPUYECKHH ammapaT IS pelIeHHS
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLICHUBATh MOJIyYE€HHBIE PE3YIbTAThI.

OTIUYUTENEHOW OCOOCHHOCTBIO MPOTPAMMBI IO TEOMETPUH SBISIETCS BKIIIOUEHHE B KYPC
CTEpEOMETPUH B HauaJle ero U3y4eHHs 3a/1ay, pelaeMbIX Ha YPOBHE HHTYUTUBHOT'O MMO3HAHMS, U
oTpeneN€éHHBIM 00pa30M OpraHW30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAbHEHIIEMY U3yUSHHIO TTPEIMETa.

[Ipennourenue oTHaéTcss HArIAAHO-KOHCTPYKTHMBHOMY METOJLY OOYYeHHs, TO €CTh
TEOPETUYECKHE 3HAHHUS MMEIOT B CBOCH OCHOBE HENOCPEICTBEHHOE OTHOIICHHWE K MPEIMETHO-
NPaKTUYECKOH JesITeIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUH y o0yJaromuxcs B
Kypce CTepEeOMETPHUH TPOBOAMTCS 3a CUET pelIeHHs 3ajad Ha CO3JaHHe MPOCTPAaHCTBEHHBIX
o0pa3oB M 3aJady Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpasza
NPOBOJUTCS C WCIIOJIb30BAaHHEM HArJSITHOCTH, a OINEpUpPOBaHUE 00pa3oM — B YCIOBHSX
OTBJICUEHHSI OT HATJISAHOCTH, MBICIIEHHOT'O U3MEHEHHUS €r0 UCXOAHOTO COMIEPKaHMSL.

OCHOBHBIMHU COZIEpKATEIbHBIMH JIMHUSIMH y4yeOHOro kypca «['eomerpus» B 10-11
Kjaccax SBIAIOTCA: «MHororpanHukmn», «lIpsMble M miIockocTHM B MpocTpaHcTBe», «Tenma
BpaleHus», «BeKTOpsl U KOOPAWHATHI B MPOCTpaHCTBEY. DopMUpOBaHHE JIOTHYECKAX YMEHHN
pacripenesiieTcsi o CoJAepKaTeIbHBIM JIMHUSAM U MO rojaM oOydYeHHsl Ha YPOBHE CpPEIHEro
o01rero oopa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM OCBOCHHS



pPOrpaMMbl TI0O TEOMETPHUH, PaCTpeAeNEHHBIM MO rojgaM OOydeHUs, CTPYKTYPUPOBAHO TaKUM
00pazoM, 4YTOOBI OBJIAJICHUE TECOMETPUUYECCKUMHU TOHATUSIMH W HaBBIKAMH OCYIIECTBIISIIOCH
MOCIIEOBATEIHPHO M TOCTYIATENBHO, C COOJIIOJICHHEM MPUHIUIA TPEEeMCTBEHHOCTH, YTOOBI
HOBBLIC 3HAHUSA BKJIIOYAIHCH B OOIIYI0O CHCTEMYy TE€OMETPHUYECKHUX MPEICTaBICHUN
00yJaromuXcs, paciupsiss u yrayousist e€, o0pa3ys MpOYHbIE MHO)KECTBEHHBIE CBSI3H.

Conepxxanue ooyuenus B 10 kiacce.

1. [IpsiMbIe U MJIOCKOCTU B MIPOCTPAHCTBE.

OcCHOBHBIE TTOHATHUS CTEpEOMETpUHU. ToUKa, IpsAMasi, III0CKOCTh, MPOCTPAHCTBO. [loHsTHE
00 aKCHMOMATHYECKOM IOCTPOCHUHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U CICIACTBUS U3
HHX.

B3aumHoe pacnosioskeHue NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAIJICIIbHbBIE U
cKpemuBamomuecs mnpsiMble. [lapamienbHOCTh NPSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
napajuleJbHble MpsSMbIE B IPOCTPAHCTBE, MapaJIENIbBHOCTh TPEX MPSIMbIX, NapauIeIbHOCTh
OpsIMOM M IIJIOCKOCTH. YTJbl C COHANPAaBICHHBIMU CTOPOHAMM, YrOJl MEXKIY HpPSIMBIMH B
npoctpancTBe.  [lapannenpbHOCTh  IJIOCKOCTEW:  MAapajuledbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiimume mpocTpaHncTBeHHbIE PUTYpPBI HA MIIOCKOCTU: TETPAdAP,
KyO, mapauienenumes], HOCTPOSHHE CeUSHH.

[lepneHUKYISIpHOCTh MNPAMOM W IUIOCKOCTH: NEPHEHAMKYJSPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIpHbIE K IUIOCKOCTH, IpU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHON
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YTrOJI MEXKIY NPSAMOM U IUIOCKOCTBIO, JBYTPAHHBIN yrodl,
JUHEUHBIN yroyl JABYrpaHHOro yria. [lepneHauKkynsp U HaKJIIOHHBIE: PACCTOSHHE OT TOYKH J0
IUIOCKOCTH, PACCTOSHHE OT MPSMOW /O IUIOCKOCTH, NPOEKIHS (UTYpbl  Ha TIJIOCKOCTb.
[lepneHAUKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTU ABYX IuiockocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

2. MHOTOrpaHHUKH.

[lonsiTHe MHOTOTpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOTPAHHUKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU, pa3BEPTKA MHOTOrpaHHUKA. [Ipru3ma: n-yrojapHas npu3ma, TpaHu
Y OCHOBaHHUSI IPU3MBI, TIpsIMasi M HAKJIOHHAsI MIPU3MBbI, OOKOBAs U MOJIHAS TTOBEPXHOCTH MTPU3MBI.
[Tapannenenunesn, TpsIMOYTOJIbHBIN Mapajiesenuie] U ero cBoicrea. [lupamunaa: n-yroiapHas
nMpamMuga, TPaHU M OCHOBaHUE MHUpaMUIbl, OOKOBas W TMOJHAs IMOBEPXHOCTh HUPAMUJbI,
NpaBUJbHAas W YCEUEHHas MHUpaMUJa. OIJIEMEHThl Mpu3Mbl M nupaMmuibl. [IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUILHOTO MHOTOTPAHHWKA, MPaBHIIbHAS TPHU3Ma W TpaBUIbHAsS
nUpaMu/Ia, paBUIbHAS TPEYToJbHAS MUPAMUJIAa U TTPABHIIBHBIN TeTpasap, kyO. [Ipeacrapnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTa’Ap, JojaeKadap U wukocadap. CedeHusl NpPU3MBI U
MApaMUIBL.

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, MPSIMOM, MJIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOTOTPAHHUKAX.

Brruncnenue 35eMeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHainy, yrisl. [lnomans 00koBoi
MOBEPXHOCTH W TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM MOBEPXHOCTH MPAMON Mpu3Mbl. [lomaas GOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH
MPaBUJIbHON MHUpaMUAbI, TeopeMa O Iuiomiaau yceu€HHou mupamujibl. [lonstue o6 obwnéMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIASIMU TOBEPXHOCTEH,
00BbEMaMHU ITOJOOHBIX TEJI.

Conepxanne obyuyenus B 11 kiacce.

1. Tena BpamieHus.

[unuuapuyeckass MOBEPXHOCTb, 00pa3yrolye IMINHAPHYECKOW IOBEPXHOCTH, OCh
HWIMHpUYECKOl moBepxHocTU. Lunuuap: ocHoBaHMs M OOKOBasi IOBEPXHOCTh, 00pa3yromias u
0Cb, TUIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh M BepIIMHA
KOHMYEeCKoW moBepxHocTU. KoHyc: OCHOBaHHME M BepIIMHA, 00pa3ylomias U OCbh, IUIOIIAMIb
OOKOBOHM M MOJIHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylolue U BBICOTA, OCHOBAaHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paamyc, AUaMeTp, IJIOLAAb MOBEPXHOCTH cdepbl. BzanmHoe
pacriosio’keHue cepbl U INIOCKOCTH, KacaTelbHasl MJI0CKOCTh K cdepe, Momaab chepsl.




N300pakeHue Tes BpalleHus Ha MJI0CKOCTH. Pa3BEpTka IMHApa U KOHYca.

KoMOunamu Ten BpallleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONMHCAHHBINA OKOJIO
cdepsl, cepa, BMUCaHHAS] B MHOTOTPAaHHUK, WIH TEJIO BPAICHUSI.

[Tonstue 06 oOBEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mmHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHMST MEXAY IUIOLIAJSIMU ITOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenus mwMHApa (HmapajyieIbHO M TNEPHEHAMKYISIPHO OCH), CEUEHUs] KOHYyca
(mapaenbHOe OCHOBaHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHus I1apa.

2. BeKTopbl U KOOPAMHATHI B IPOCTPAHCTBE.

Bektop Ha mimockocth u B mpocTpaHcTBe. CloKeHHWE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ducio. PasnokeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBuiio nmapamienenunena. Pemenue 3aqad, cBsI3aHHBIX C MPUMEHEHHEM MPaBUI ACHCTBUIA C
BekTopamu. IIpsMoyronpHas cucTtemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiiiue 3amaun B KOOpAMHATaX. YTOI Mexay BekTopamu. CkalspHOEe NpOU3BEICHHE
BEKTOPOB. BbluncieHnue yrioB Mexay HNpsMBIMM M IUIOCKOCTAMH. KoopamHaTHO-BEKTOPHBIN
METO/] IIPU PELICHUU TeOMETPUUECKHX 3a]1aU.

Coodeporcanue yuebHo2o Kypca «Beposmnocms u cmamucmuxay.

Y4eOubiii Kypc «BepoATHOCTP M  CTaTUCTUKa» ©0a30BOrO  YPOBHS  SIBISIETCA
NPOJIOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO YpPOBHS OCHOBHOTO
oOmiero oOpazoBaHus. YueOHbBI Kypc MpeaHa3HaueH Ais (OpMHUPOBaHUS Y OO0YyYarOIIUXCS
CTaTUCTUYECKOM KyJIbTYypbl M NOHHMAaHUS POJU TEOPUH BEPOSTHOCTEM KaK MaTeMaTH4eCKOI'o
MHCTPYMEHTA JUIS WU3Y4YeHHs CIy4yallHBIX COOBITHH, BENIWYMH U mporeccoB. [lpu uzydenun
y4eOHOro Kypca oO0OramarTcs MPEACTABICHHUS OO0YyJaromuxcsi O METoAaX HCCIeOBaHUS
W3MEHYUBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYECKHX
METOJIOB IO3HAHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUSI.

Copepxanue yuyeOHOro Kypca HalpaBiI€HO Ha 3aKpelieHUue 3HaHWM, MOJyYEHHBIX NPU
M3YYEeHUHU Kypca Ha ypOBHE OCHOBHOT'O 001ero 00pa3oBaHusi, U HAa pa3BUTHE MPEICTABICHUHN O
CIIy9aifHBIX BEIMYMHAX U B3aHMMOCBS3SIX MEKIY HUMH Ha BRXKHBIX MPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpYIKarollero Mupa. B pesynbrare y o0yuyaronmxcs 10JKHO chopMHUpoOBaTHCS
MpEACTaBICHHE O Hauboyiee YHNOTPEOUTETbHBIX U OOIMIMX MAaTeMaTUYeCKHX MOJEIsIX,
UCIIONB3YEMBIX  JUISI OMHCAHUSA AHTPOIIOMETPUYECKUX U JeMorpaduuecKkux  BeJTHYHH,
NOTPEIIHOCTE B Pa3JIMYHOIO poOJa HU3MEPEHUsX, JJIUTEIbHOCTH O€30TKa3HOH paldoThl
TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U IPOLIECCOB B OOIIECTBE.

B cooTBercTBUM € yKa3aHHBIMH LIEJIIMU B CTPYKTYpe y4eOHOTO Kypca «BeposTHOCTh U
CTaTUCTHKa» ISl YPOBHS CpelHero obmero obpa3zoBaHus Ha 0a30BOM YPOBHE BBIAEICHbI
CIIEIyIOIINEe OCHOBHBIE cojepXkaTelbHble JUHUU: «CiydaiiHble COOBITHS M BEPOATHOCTHY,
«CryyJaifHple BETMYUHBI U 32KOH OOJBIINX YUCEID».

Baxnyio uacTe y4eOHOro Kypca 3aHUMaeT M3y4EHHE T'€OMETPHUYECKOro u
OMHOMHUATIBHOTO pAclpeleNieHNi M 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM paclpe/esIeHUsIMU.

Copepxanne nuHNH «CioydaifHble COOBITHS W BEPOSTHOCTHY» CIYKUT OCHOBOM ISt
(dbopMUpOBaHUS TPEACTABICHUI O pacHpeleeHUH BEpOSTHOCTEH MeEXAy 3HaYCHUSIMU
CIIy4aifHBIX BEIMYHH, a TAK)Ke 3Ta TUHUS HEOOXOoANMa Kak 0a3a i U3ydeHHsl 3aKOHa OOJIbIINX
ymrcel — (PyHJAaMEHTaIbHOIO 3aKOHA, JECWCTBYIOIIET0 B MPUPOJE U OOLIECTBE M HMMEIOLIETO
MaTematuueckyto  (Gopmanuzanuo. Cam  3akoH  OOJBIIMX  4YHMCEN  TpejjaraeTcs B
03HAKOMUTENILHOM (pOpMe ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4eCcKoro (hopManusma.

Tembl, cBsi3aHHBIE C HENPEPBIBHBIMU CIyYalHBIMH BETUYMHAMHU, AaKIEHTHPYIOT
BHUMaHuE OOYy4YaloIIUXCS Ha OINUCAHUM W M3YYCHHM CIIy4alHbBIX SBJICHHM C TOMOIIBIO
HEnpephIBHBIX (QyHKIHA. OCHOBHOE BHHUMAaHHE YIESETCS MOKAa3aTeIIbHOMY W HOPMalbHOMY
pacnpeieieHusiM, MPU 3TOM TMPENoJiaraeTcs O3HAKOMUTEIbHOE H3ydeHHe MaTepuaia 0Oe3
JIOKA3aTEeNbCTB MPUMEHSIEMBIX (PaKTOB.

Copepxanue obyuyenus B 10 kiacce.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabnuil U guarpamm. Cpennee apudmeruyeckoe,




MeAraHa, HauOoNblliee W HAWMEHBIIEE 3HAYEHUS, pa3Max, AHUCIEPCHS U CTaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

Cry4aiiHple 3KCIIEPUMEHTHI (OMBITH) U CIy4YaiHbIe COOBITHS. DJeMEHTapHbIE COOBITHS
(ucxompr). BeposTHOCTh Cly4aifHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOATHOCTH COOBITHH.
CrnyvaiiHple OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH. BeposaTHoCcTH cOOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Onepanuu HaJl COOBITUSIMU: TIepeceueHre, 00beIMHEHNE, TPOTUBOIOIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmysa CloKEHUs] BEPOSITHOCTEH.

VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. [IepeBO ClydailHOTO SKCIIEPUMEHTA.
®dopmyna noJaHoU BepoaTHOCTH. HezaBucumMbie cOOBITHSI.

Kombunatopraoe npasusio ymHoxenus. [lepectanoBku u hakropuan. Yucno coueTaHuid.
Tpeyronbuauk [lackans. @opmyna 6mHOMa HptoTOHA.

bunaphblii ciyyaiiHblil ONBIT (MCHBITAHUE), yCIIEX U Heynada. He3aBucumble HCIIBITAHUS.
Cepusi HE3aBHCHMBIX HWCHBITAaHUM 10 mepBoro ycnexa. Cepus HE3aBUCUMBIX HCIBITAHUN
bepuymn.

Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHOcTell. [luarpamma pacnpenenceHus.
[Tpumeps! pacnpesesieHui, B TOM YHUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

Copepxanuie 06yuenus B 11 kiacce.

YucnoBble XapaKTEPUCTHKU CIIy4alHbIX BEJIUMYMH: MAaTE€MaTHYECKOE OKHUJAHUE,
JUCIIEPCHUs U CTAHIAPTHOE OTKJIOHEHHE. [IpuMepbl npuMeHeHrss MaTeEMaTHYECKOT0 0KUIaHMs, B
TOM YHCII€ B 3aJadax W3 IIOBCEIHEBHOW KU3HH. MaTeMaThyecKoe OKUJaHWe OWHApHOU
CIy4yallHOM BeNWYMHBL. Maremarndeckoe OXXHMJAHUE CYMMbl  CIIy4ailHbIX  BEJIMYHH.
MareMaTHuecKoe 0KUIaHNE U JUCTIEPCUS TEOMETPHUECKOTO U ONHOMHUAIBHOTO PaCIIpEIeIICHU.

3aKkoH OOJBIIMX YUCEN U €r0 POJb B HayKe, MpUpojie U obuiecTBe. BoIOOpOUHBIH METOT

HCCIICIOBAHUMH.

[IpuMepsl HENPEPBIBHBIX CIy4YalHbIX BeIUMYMH. [[OHATHE O MIOTHOCTU paclpeieseHHUs.
3amauy, MNPUBOASIIME K HOpMalbHOMY pactpeneneHuto. Ilonstue 0 HOPMaJILHOM
pacrpeieIeHUH.

TemaTu4eckoe IJIAHUPOBAHHE

TEMATHYECKOE IINTAHUPOBAHMUE «AJITEBPA 1 HAYAJIA AHAJIU3A»

10 KJIIACC
Ne HaumenoBanue pa3fesnoB U TeM MpOrpaMMbl KonuuectBo yacos || D0P
n/m Bceero|[KonTponbubie
paboTHI
1 |MHoecTBa pallMOHATBHBIX U IEHCTBUTENBHBIX Yncell. PaninoHaabHbIe 14 1
YpaBHEHHSI 1 HEPAaBEHCTBA
‘2 ”CDyHKI_II/II/I u rpaduku. CTeneHs ¢ LeIbIM MoKa3aTeneM H 6 H H ‘
3  ||Apudmernueckuii KopeHb n—oii creneHu. VpparyoHansHble ypaBHeHus || 18 1
Y HEpaBeHCTBA
‘4 HdDOpMym,I TPUTOHOMETPHH. TPUTOHOMETPUYECKHE YPAaBHEHUS H 22 H 1 H ‘
‘5 ”HOCJ‘ICI{OB&TCJ‘ILHOCTI/I U TIPOTPECCUH H 5 H H ‘
‘6 ”HOBTOpeHI/Ie, 000011IeHHe, CUCTEMAaTH3aIUs 3HAHUH H 3 H 1 H ‘
(OBILEE KOJIMYECTBO YACOB T10 [TIPOT'PAMME | 68 | 4 [ |
11 KJIACC
Ne HanmenoBanue pa3nennoB U TeM IPOrpaMMBbl ‘ KonnuectBo yacos ‘ S0P
n/m Bceero|[KonTponbHbie
paboTsl
1 ||Crenens ¢ paunoHalbHbIM NOKa3areneM. [lokasarenbHas QyHKIMS. 12 1
IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA

‘2 ”Horapmi)MquCKasI ¢byukuus. Jlorapupmuueckre ypaBHeHUS U H 12 H H




No HanmenoBanue pa3ienoB U TeM NporpaMMbl ‘ KonnuectBo wacoB ‘ 20P
n/n Bcero|KonTponbHbie
paboTsl
| |mepasencsa L L
3 | Tpuronomerpuueckue GyHKIUU U UX rpaduku. TpUroHOMeTprUIECKre 9 1
HEpaBEHCTBA
‘4 ”HpOI/ISBOI[Ha}I. [IpumeHeHue Mpou3BOIHOM “ 24 H 1 H ‘
‘5 ”I/IHTerpan Y ero MpUMEHEHUS H 9 H H ‘
‘6 ”CI/ICTGMBI ypaBHEHUH H 12 H 1 H ‘
‘7 ”HaTypaJImee U IIeTIbIC YnCIIa H 6 H H ‘
‘8 HHOBTopeHHe, 000011IeHNEe, CHCTEMATH3AINS 3HAHUI “ 18 H 2 H ‘
(OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 || 6 | |
TEMATHYECKOE INIAHUPOBAHHUE 110 «'EOMETPUN»
10 KJIACC
Ne HaumenoBanue pa3zienoB U TeM IporpaMmsl ‘ KonuuecTBo yacos ‘ 20P
n/n Bceero|[KonTponbubie
paboThI
‘1 HBBCI[GHI/IC B CTEPEOMETPHUIO H 10 H || |
2 [IpsiMbIe ¥ TIIOCKOCTH B IpocTpaHcTBe. [lapamienbHOCTh TPSAMBIX U 12 1
TUIOCKOCTEH
‘3 HHepneHILI/IKyﬂ;IpHOCTL IPSIMBIX U IJIOCKOCTEHN H 12 H || |
‘4 HyFJ'IBI MEX1y MPSMBIMH U TIOCKOCTSIMU H 10 H 1 || |
‘5 HMHOFOFpaHHI/IKI/I H 11 H 1 H ‘
‘6 HO6’béMH MHOT'OIPAHHUKOB H 9 H 1 H ’
‘7 HHOBTOpeHI/IeZ CEYEHMS, PACCTOSHUS U YTJIbI H 4 H 1 H ’
(OBILEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME | 68 | 5 | |
11 KJIACC
Ne HanMeHoBaHue pa3iennoB ¥ TEM IIPOrPaAMMBI ‘ KonnuecTBo yacos H S0P ‘
n/m Bceero | KourposnbHsie
paboTHI
‘1 HTeJIa BpalleHus H 12 H H ‘
‘2 ”O6’béMLI TeN H 5 H 1 H ’
‘3 ”BeKTopLI Y KOOPAMHATHI B IPOCTPAHCTBE H 10 H 1 H ’
‘4 HHOBTopeHHe, 000011eHHe, CHCTEMATH3allis 3HAHUH H 7 H 1 H ’
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 34 | 3 [ |

TEMATHYECKOE INTAHUPOBAHMUE «BEPOATHOCTDb U CTATUCTHUKA»

10 KJTIACC
Ne HanmenoBanue pa3ienoB 1 TEM IpOrpamMmsl ’ KomnuecTBo vacoB ’ 250P
n/m Bceero ||Kontponbusie|| Ilpaktuueckue
paboThI paboTs
‘1 HHpeI[CTaBJICHI/IC JIAaHHBIX U OIIMCATeIbHAs CTATUCTUKA H 4 H H H
2 ||CiyuaifHbIe OTIBITHI M CITy9aifHbIE COOBITHSI, OTIBITHI C 3 1
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXO1aMHU

‘3 HOHCpaI_II/II/I HaJ COOBITUSIMU, CTIO’KEHUE BEPOSTHOCTEH H 3 H




No HaunmenoBanue pa3zienoB U TeM NporpaMMbl ‘ KonnuectBo yacos 20P
/1 Beero |[Kontponshbie|| Ipaxriecke
paGoTI paGoTI
4 |[YcioBHas BEpOATHOCTD, IEPEBO CIYyYaHOTO OmbITa, (hopMysa 6
HIOJTHOW BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIA
‘5 HSJIeMeHTLI KOMOWHATOPHUKH H 4 H H H ‘
‘6 HCepHH IIOCJIEZIOBATEIbHBIX UCIIBITAHUN “ 3 H H 1 H |
‘7 HCnyan?IHLIe BEJIMYUHBI U PaCIpeCIICHUs “ 6 H || || |
‘8 HO606H_ICHI/IC M CUCTEMAaTHU3aLMs 3HAHUI “ 5 H 2 || || |
(OBIIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 3] 2 | 2 | |
11 KJIACC
No HanmenoBanue pazienoB u TeéM MpoOrpaMMbl ‘ KonuvectBo wacos ‘ 20P
/1 Beero |[Kortponsisie|[[Ipaxtideckime
paBoTEI paBoTEI
‘1 HMaTeMaTHqGCIcoe 0’KMJIaHHE CIIy4allHON BEJIUYUHBI H 4 H H H ‘
‘2 HI[I/IcnepCI/IsI U CTaHJApPTHOE OTKJIOHEHUE CITyYaiHON BETMYNHBI H 4 H H 1 H |
‘3 H3aKOH OOJIBIINX YHCEIT H 3 H H 1 H |
‘4 HHerepBIBHBIe ClTy4aiiHbIe BEJTMUUHBI (PACTIPEICIICHHS) H 2 H H H |
‘5 HHOpMaJ'IBHOC pacnpeneneHust H 2 H H 1 H ‘
‘6 HHOBTOpeHI/Ie, 0000IIEHNE U CUCTEMATU3ALINS 3HAHUI H 19 H 2 H H ’
JOBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME [ ] 2 | 3 | |




