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@enepanbHas paboyas mporpamMma no yueOHOMy mpenmery «Martematuka» (yriyOJaEHHBIH
ypoBeHb) (mpenmeTHas obnacte «MaremaTnka u WHGPOpPMATHKa») (llaiee COOTBETCTBEHHO —
mporpaMma IO MaTeMaThKe, MaTeMaTHKa) BKJIIOYAET TMOSCHUTENBHYIO 3alHCKy, COJEp)KaHHe
oOy4yeHus, IJIAaHUpPYEMblEe pPe3ylIbTaThl OCBOCHUS MPOrPaMMbl [0 MAaTEMaTHKE, TEMaTHYECKOe
rtanupoBanue. llosicHUTeNbHAS 3amcKa OTpakaeT OoOIIHe IeNU U 3a7a4l U3y4eHHs] MaTeMaTHKH,
XapaKTePUCTUKY TICHXOJOTHYECKUX TPEANOCHUIOK K €€ HM3y4eHHI0 OOYyYaroIUMUCS, MECTO B
CTPpYKType Y4eOHOro IUiaHa, a TaKkKe IMOAXOABl K OTOOpY COAEp)KaHUs, K OIpPEIeIICHHIO
TUTAHUPYEMBIX PEe3yJIbTaTOB U K CTPYKTYPE TEMaTHUECKOTO TuiaHupoBaHusi. ConepkaHue oOydeHHs
PacKphIBae€T COJEpIKATENbHBIC JIMHUHM, KOTOPHIE MpPEAIararoTcs Ui 00s3aTeNbHOTO0 U3YYeHHS B
KaX/IOM KJIacce Ha ypoBHE cpeaHero oOmiero oOpasoBanus. [lmanupyembie pe3yabTaTbl OCBOCHUS
porpaMMbl TI0 MaTeMAaTHKE BKJIIOYAIOT JIMYHOCTHBIE, METalpeIMETHBIE pPE3yJIbTaThl 3a BECh
nepuoj o0yueHus Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHus, a TaKKe MPEIMETHBIC JOCTHKEHU S
oOyuaronierocs 3a Kaxabli 1o 00y4eHusl.

MOACHUTEJIbHAS 3ATINCKA
[Iporpamma mo mareMaTHKe YriayOJE€HHOTO YPOBHS /ISl OOYYaromIMXCs Ha YpPOBHE CPETHETO
obuiero oopasosanus pazpadborana Ha ocHoBe PI'OC COO c¢ yuéTromM COBpPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPENbABISEMBIX K MaTeMaTHUECKOMY OOpa30BaHMIO, M TPaTUIUIl POCCUIICKOTO
oOpa3zoBanus. Peanmszanus mporpaMMbl 0 MaTeMaTHKE OOECIIEYMBAET OBIIAJCHUE KITFOUEBBIMU
KOMIETEHIMSMH, COCTaBJISIFOIUMHI OCHOBY JUISI CAMOPA3BUTHS U HETPEPHIBHOTO 00pa3oBaHus,
[IEJIOCTHOCTh  OOIIEKYIFTYPHOTO, JIMYHOCTHOTO W TO3HABATEIBHOTO PA3BUTHSA JTMYHOCTH
oOy4aromuxcs. B mporpamme mo mareMaTHKe YYTeHBI Wien W TojoxeHus «KoHnenmwm
pa3BUTHs MaTeMaThyeckoro oOpazoBaHusi B Poccuiickoir depepanum». B cooTBeTcTBUU C
Ha3BaHHEM KOHIEMIIMN MaTeMaTH4ecKoe o0pa3oBaHuE JOJKHO, B YaCTHOCTH, peuIiaTh 3ajady
obecrieueHuss HEOOXOAUMOTO CTpaHE dYHCIa OOyYaroIIMXCs, MaTeMaTh4yecKas IOATOTOBKa
KOTOPBIX JIOCTaTOYHA JJIsl IPOJOKEHHUS 00pa30BaHUs MO Pa3IMYHbIM HAIMPABJICHUSAM, BKIIIOUast
MpernojaBaHue  MaTeMaTHKH, MaTeMaTHYecKue  HCCle[loBaHMs, paboty B  cdepe
MH(OPMALIMOHHBIX TEXHOJIOTUH U JIPYTHX, a Takke oOecredeHus Uil KaXI0ro o0ydaromerocs
BO3MOHOCTH JIOCTH)KEHUSI MATEMaTUYECKOM IMOATOTOBKH B COOTBETCTBUH C HEOOXOAUMBIM €My
ypoBHEeM. VMeHHO Ha pelleHHe OSTUX 3aJad HaleJeHa MporpaMma [0 MaTeMaTHKe
yrayOnénnoro ypoBHs. B osmoxy uudpoBoil Tpanchopmammu Bcex cdep uenoBeuecKon
NEeSITeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolen
MaTeMaTH4YeCKOW MOJArOTOBKUA. IJTO OOYCIOBIEHO TEM, YTO B HAalIM JHU PACTET YHCIIO
OenepanbHas paboyas nmporpamma | Maremaruka. 10—11 kmacesl (yriyOn€HHbIA ypoBeHb) 4
CHEIHNAbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM NpPHMEHEHHWEM MaTeMaTUKu: U B cdepe
SKOHOMHMKH, U B OM3HECe, U B TEXHOJIOTMYECKUX OONACTAX, U Jake B T'yMaHUTApHBIX cdepax.
Takum o0pazom, Kpyr oOydarommxcs, Ui KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMbBIM
npeaMeroM, (QyHAaMEHTOM OOpa3oBaHMs, CYLIECTBEHHO paclupsieTcsi. B Hero BXOIAT He
TOJIBKO OOyYaromuecs, IIaHUPYIOIUEe 3aHUMAThCS TBOPUYECKOM M UCCIIEeI0BATENIbCKON paboToi
B o0jacTu MaTeMaTHKH, WHOOPMATUKH, HUZUKH, IKOHOMUKHA U B JIPYTUX OONACTSIX, HO U Te,
KOMYy MaTeMaTHKa HY)KHa U1 UCTIOJIb30BaHUs B MPOQECcCUsx, He CBI3aHHBIX HEMOCPEICTBEHHO
c Heil. [IpuknaaHas 3HAUUMOCTh MaTeMaTUKU OOYCIOBJIEHA TE€M, 4YTO €€ MPEeIMETOM SIBISIOTCS
(dyHIaMeHTalbHbIE CTPYKTYpPhI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTHMUECTBEHHBIC
OTHOIICHHUS, (PYHKITHOHATBLHBIE 3aBUCUMOCTH U KaTETOPUHU HEOMPENEIEHHOCTH, OT IPOCTEHIINX,
yCBaMBAeMbIX B HEMOCPEICTBEHHOM OTBITE, JI0 JOCTaTOYHO CIOKHBIX, HEOOXOJUMBIX IS
pa3BUTHUS HAy4YHBIX M TEXHOJOTHYECKUX HJCH. be3 KOHKpEeTHBIX MaTeMaTUYeCKUX 3HAHHMA
3aTpyJHEHO MOHWMAHUE MPUHIIUIIOB YCTPOWCTBA M HWCIOJB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIPUATHE W HMHTEpPIpETalys pa3HoOOpa3HOW COIMAIbHOM, 3KOHOMUYECKOH, MOJUTHYECKOM
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uHpopmanuy, Manod(p(eKTUBHA TOBCEIHEBHAS IMPAKTHYECKas AEATENIbHOCTb. Bo MHOTHX
chepax mNpodecCHOHANBHON JEATENbHOCTH TPeOYIOTCS YMEHHS BBINOJIHATH  PACUETHI,
COCTaBJIATh AJITOPUTMBI, HNPUMEHSTH (POPMYJBI, MPOBOIUTH T€OMETPUYECKUE H3MEPEHHS H
MOCTPOEHHMSI, YNTaTh, 00padaThIBaTh, HHTEPIIPETUPOBATh U MPEACTABIATh HHPOPMAIIUIO B BUJE
TaONMI, AUarpaMM U TpadUKOB, TIOHMMATh BEPOSATHOCTHBIA XapakTep CIyYalHBIX COOBITHH.
OnHOBpEMEHHO ¢ pacuiupeHreM chep MPUMEHEHUs] MaTeMaTHKH B COBPEMEHHOM O0IIECTBE BCE
0ojsiee B@KHBIM CTAHOBHUTCS MAaTEMaTHYECKHH CTHIb MBIIUICHUS, MPOSBISIIOIIUICS B
ONpe/eNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce u3yyeHus MareMaTUKU B apceHasl IpUEMOB
U METOJIOB MBIIIIJICHHUS Y€I0BEKAa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKLUSA U JEOYKLIUS,
o0oOmieHne ¥ KOHKpPETH3alWs, AaHajdhu3 M CHHTE3, KIacCUPHUKAIMSI € CHUCTEMAaTH3aIMs,
abctparupoBaHue W aHaiorus. OOBEKTHl MaTeMaTHYECKHMX YMO3AKIIOUEHUHM, MpaBujia HX
KOHCTPYMPOBAHHUS PACKPbIBAIOT MEXaHU3M JIOTUYECKHX MMOCTPOEHUM, CIOCOOCTBYIOT BHIpaOOTKE
yMeHHs (popMyIHpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBAaTh CYKICHHS, TEM CaMbIM (POPMUPYIOT
JIOTUYECKUI CTWJIb MBIIUICHUS. Beaymias posib mpUHAUIEKUT MaTeMaTHKE B (OPMHUpPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTHI MBILUJIEHUS U BOCIUTAHUM YMEHUN JIeMCTBOBATH MO 3a/laHHBIM
aIropuTMaM, COBEpUICHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mpouecce pemieHus
3alad — OCHOBBI JJIsi OpraHu3aluu y4yeOHOW JEeATEJbHOCTH Ha YypoKax MaTeMaTUKH —
pa3BHUBAIOTCS TBOpUYECKas U MpHUKJIaaHAs CTOPOHBI MblluieHus. OO0ydyeHue maTreMmaTtuke Haét
BO3MOXHOCTh Pa3BUBaTh y 0OYYarOIIMUXCS TOYHYIO, PallMOHAIBHYIO U MH(GOPMATUBHYIO PEUb,
yMeHHe O0TOupaTh Hanbojee MOJIXOSIINE SI3bIKOBbIE, CUMBOJIMYECKHE, rpaduuecKue cpeacTBa
JUIs BBIpQXKEHHS] CYXKJIEHHH M HarsIHOTO uX mpezacraBieHus. denepanbHas pabouas
nporpaMmma | Matematuka. 10-11 kmaccel (yrinyOnénsbeiii ypoBeHb) S5 HeoOxomumbiM
KOMIIOHEHTOM OOLIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHMM SIBIISIETCS OOlIee 3HAKOMCTBO C
METOJaMH MO3HaHUs JIeHCTBUTEIIBHOCTH, MPEICTABICHUE O IMPEIMETEe U METOJE MaTeMaTHKH,
€ro OTIMYUAX OT METOJOB €CTECTBEHHBIX M TyMaHMTapHbIX HayK, 00 OCOOEHHOCTAX
NPUMEHEHMs] MAaTEeMaTUKHU JUId pEIIeHUs HaydHbIX M HPUKIAAHBIX 3afad. Takum oOpasom,
MaTeMaTndeckoe oOpa3oBaHWE BHOCUT CBOW BKJIaa B (GOpPMHUPOBaHHE OOMIEH KYyJIbTYpPHI
qejnoBeKka. lI3ydeHue MaTeMaTHKH CHOCOOCTBYET JCTETHYECKOMY BOCIHUTAHHUIO 4YENIOBEKa,
IIOHMMAHUIK  KpacoTbl UM  M3SIECTBA MAaTEMaTHYECKUX  PACCYXIEHUH, BOCHPHUATHIO
reoMeTpu4eckux (opM, YCBOEHHIO MJEH CUMMETpUU. lIpuopureTHbIMU LEIIMH OOy4eHHUs
matematuke B 10-11 kmaccax Ha yruyOia€HHOM YpOBHE IPOJOJDKAIOT — OCTaBaThCS:
(dbopMupoBaHHE LEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATUH (YUCIIO, BEJIWYMHA, FeOMeTpudecKas
¢burypa, nepemeHHas, BEpOSITHOCTb, (DYHKLHMSA, NPOU3BOJHASA, HMHTErpai), 00ecledyHMBaIOLINX
IIPEEMCTBEHHOCTb U IEPCIEKTUBHOCTh MAaTeMaTU4YecKoro oOpa3oBaHUS OOYy4aroluXCs;
[OJIBEJICHHE OOyJaroIuxcs Ha JOCTYMHOM JUIi HHMX YPOBHE K OCO3HAaHHMIO B3aUMOCBSI3U
MaTeMaTUKU U OKPYKAIOIIEro MHpa, MOHUMAHUIO MAaTEeMAaTUKU KaK 4acTH OOIIed KyJIbTyphbl
YeJI0BEYECTBA; Pa3BUTHE MHTEIJICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOywarommuxcs,
[I03HABATENbHON AKTUBHOCTH, MCCIEIOBATEIbCKMX YMEHHUH, KPUTHYHOCTH MBILUICHUS,
UHTEpeca K M3Y4YCHHI0 MaTeMaTHkH; (opMUpOBaHME (YHKIMOHAIBHON MaTeMaTH4eCKOi
IPaMOTHOCTH: YMEHHUS paclO3HaBaTh MaTEMaTHUECKHE aCHeKThl B pPeaJbHbIX JKU3HEHHBIX
CUTyallUsX WU MpH M3YYEHUH JAPYIMX Yy4eOHBIX NPEAMETOB, IMPOSBICHUS 3aBHUCUMOCTEH H
3aKOHOMEPHOCTEH, (OpMYIHMPOBATh UX Ha S3bIKE MAaTeMaTHKH M CO3/1aBaTh MaTeMaTHYECKHUE
MOJIeNIM, MPHUMEHATh OCBOCHHBIM MaTeMaTM4YeCKMi ammapar Juis pelIeHus IPaKTUKO-
OpUEHTUPOBAHHBIX 33734, WHTEPIPETUPOBATh M OIICHUBATh IOJYYEHHbIE pPE3YJIbTaThI.
OCHOBHBIMU JIMHUSIMM coJiepxkaHus mareMmaTuku B 10—11 kmaccax yriayGi€HHOTO ypOBHS
ABISIOTCS: «YKchaa U BBIYUCICHUN, «AnreOpa» («Anredpanyeckue BbIPaXKEHU», « Y paBHEHHS
U HepaBeHCTBa»), «Hawama martematuueckoro ananuza», «l'eomerpusi» («I['eomerpuueckue
¢urypel U ux cBoiicTBa», «/3MepeHHEe T'€OMETPHUUECKUX BEIMYUHY»), «BeposTHOCTh u
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CTaTUCTUKa». JlaHHBIE JMHMM pPA3BUBAIOTCA NapalIeIbHO, Kaxaas B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHA OT JpPYroi, a B TECHOM KOHTAaKTe H
B3auMOIeHCTBIU. KpoMme 3TOoro, WX OOBEIMHSET JIOTUYECKas COCTaBJISAIOIIAs, TPAAULIHOHHO
IIpUCYIasi MaTEMAaTUKE W IPOHU3BIBAIOIIAs BCE MATEMaTHMUECKUE KypChbl U COJEpPIKATEJIbHbBIE
muand. CopmynupoBanroe Bo PI'OC COO TtpeboBaHNe «yMEHHE ONEPUPOBATH HOHATHUSIMH:
ONpEJeNIeHue, aKcuoMa, TEOpeMa, CIEACTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKH, yMEHHE (OpPMYTUpOBaTH OOpaTHOE M IMPOTHUBOIIOJIOKHOE
YTBEp)KJICHHE, TPUBOJIUTH NMPUMEPHI W KOHTpIpuMepbl, denepanbHas pabodas mporpamma |
Marematuka. 10—11 xmaccer (yriayOn€HHBIN ypOBEHB) 6 MCIIOJIB30BaTh METO]] MAaTEMAaTHIECKOM
UHIYKLIWW, NPOBOJUTH JI0KA3aTelIbHbIE PpACCYXKIEHMsSI IPU pELIEHUM 3a/ad, OLICHHUBATH
JIOTUYECKYI0 TMPaBUIBHOCTh pPAaCCY)KIEHUI» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dbopMHpOBaHHE JIOTMUYECKUX YMEHHMI pacmpenensercs Mo BceM rojaM oOydeHHusi Ha YpOBHE
cpennero oOmiero oOpazoBanus. B coorBerctBuu ¢ ®I'OC COO wmaremaTHika SIBISETCA
o0s3aTenbHBIM IPEIMETOM Ha JaHHOM YpoBHE oOpasoBanus. Hacrosmieil mporpammoil mo
MaTeMaTHKe MpeaycMaTpuBaeTcsl u3ydeHue ydyeOHoro npeamera «MaTemaThka» B paMKax TpEX
yueOHBIX KypcoB: «AnreOpa M Hayaja MaTeMaTU4YeCKOTro aHanmuza», «leomeTpus»,
«BeposiTHOCTh U cTaTtucTukay. DOPMUPOBAHME JIOTMUECKUX YMEHUH OCYIIECTBISETCS Ha
MPOTSHKEHUH BCeX JieT OOydeHHUs Ha YpOBHE CpelHEero oOimiero oOpa3oBaHUS, a AJIEMEHTHI
JIOTUKHA BKJIIOYAIOTCS B COJAEp)KaHME BCEX HA3BaHHBIX BhIIE Y4eOHBIX KypcoB. B pamkax
npodopHeHTaluu B CoAepKaHUe y4eOHOro mpeaMeTa BHECEHbI cieayromue Tembl: 10 kiacc
«MopaenupoBaHUe pPeaIbHBIX CUTYallMd Ha sI3bIKE anreOphl. Bomkckuii aBTOMOOUITBHBIN 3aBOJT
ABTOBA3» 11 xnacc «Camapckuil pe3epByapHbiii 3aBo1 CP3»
OOmiee KOJMYECTBO YAcOB, HAINPABICHHBIX HAa M3Y4YEHHUE MATEMATUKU Ha YIIIyOJEHHOM
ypoBHe — 544: B 10 witacce — 272 4aca (8 yacoB B Henmenio), B 11 kimacce — 272 4vaca (8 yacoB B
HEJIEIIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI
1) rpaxgaHCKOTO BOCHIUTAHHS: CHOPMHPOBAHHOCTH T'PAXKIAHCKOW TO3HUIIUH OOYyJaromerocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O 4YJi€Ha POCCHICKOro oOIIecTBa, MPEACTABIEHUE O MAaTEMaTHUYECKUX
OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SIBICHUH, MPOLETYp TPAKIAHCKOTO O0IIecTBa
(BBIOOpPBI, OMpPOCHI M JPYroe), yMEHHE B3aMMOJACHCTBOBATH C COLUUAIBHBIMA WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKLIUSIMU U Ha3HAYCHUEM;
2) MaTpUOTUYECKOTO BOCIHUTAHHS: CPOPMUPOBAHHOCTH POCCUHCKON T'Pa)KTaHCKOW MICHTUYHOCTH,
YBOXEHMSI K MPOIUIOMY M HACTOSIIEMY POCCUWCKOW MAaTeMaTUKH, 1IEHHOCTHOE OTHOUIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MATEMATUKOB U POCCUICKOW MAaTEMAaTHUYECKOM IIIKOJIbI, UCIIOIb30BaHUE
9TUX AOCTUKEHHUM B IPYTUX HayKax, TEXHOJOTUSAX, chepax SIKOHOMUKH;
3) IyXOBHO-HPaBCTBEHHOI'O BOCIIHUTAHUS: OCO3HAHME JYXOBHBIX LIEHHOCTEW POCCHICKOIrO Hapo/Ja,
cOpPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMS, O3TUYECKOTO IIOBEJIEHHUS, CBSI3AHHOTO C
MPaKTUYECKUM IMPUMEHEHHUEM TOCTHKEHUI HAyKH U JESITeIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYMBOTO OyAyILEro;
4) SCTETUYECKOTO BOCIUTAHUS: JCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs JCTETUKY
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEeHIeHHH, pacCyX/1eHU|, BOCIPUUMYHBOCTb
K MaTeMaTU4YEeCKUM acleKTaM pa3jIHYHbIX BUJOB HUCKYCCTBA;
5) ¢usnueckoro BocnuTaHus: cHOPMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTHUeCKUe 3HAHMS B
HMHTEpecax 3J0poBOro M Oe3omacHOro olpas3a KH3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO (30pOBOE MHUTAaHWE, COANTAHCHPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, peEryispHas
(¢u3uYecKass aKTUBHOCTH), (PHU3MYECKOE COBEPIICHCTBOBAHWE TMIPU 3aHATUSAX  CIOPTHBHO-
03JI0POBUTEIBHOM IE€ATEIBHOCTHIO;
6) TPyAOBOrO BOCHHUTAHMSI: TOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH TPYJIO0JIIOOUs, MHTEpeC K
pa3nuuHbIM cepaM TPo(ecCHOHANBHOW JESTENbHOCTH, CBA3aHHBIM C MaTeMaTUKONW u eé
MIPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiei mpodeccuu U peann3oBbIBATH
coOCTBEHHbBIE KU3HEHHBIE IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTUYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTHKEHUHU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUU
MPaKTUYECKUX 3a7ady MaTeMaTHueckod HampaBieHHocTH; DenepanpHas pabouas mporpamma
Maremaruka. 10—11 xmaccer (yriay0n€HHBIN YPOBEHB)
7) DKOJIOTUYECKOTO BOCHUTAHUS: CPOPMUPOBAHHOCTH HKOJIOTMYECKON KYJIbTYpbl, MOHHMaHUE
BJIUSIHUS COLMATIbHOOKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM Cpenpl,
OCO3HAHHE TIJI00ATFHOTO XapaKTepa OSKOJOTHYECKHX MpoOJIeM, OpHUEHTAlMs Ha IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUM sl pelleHus 3aJad B o0JacTh OKpPYKAoLIeH cpelbl, IUIaHUPOBAHUE
MOCTYIIKOB U OLIEHKU UX BO3MOXHBIX NOCIIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/ibl;
8) 1LIEHHOCTH HAy4YHOTO TO3HAHUSA: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHYeCKON
HAyKH Kak cgepbl YeIOBEUECKON NESTEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTH Ui Pa3BUTHS
LUMBWIM3ALMY, OBJIAJICHUE S3BIKOM MATEMAaTUKU M MaT€MAaTHYEeCKOW KYJIbTYpOM KaK CpEICTBOM
MIO3HAHUS MHPA, FOTOBHOCTHb OCYILECTBIATH MPOEKTHYIO U MCCIENA0BATEIBCKYIO AEATEIBbHOCTD
WHJIMBHUIyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbraTte u3yueHus MaTeMaTHKH Ha YPOBHE CpeiHEro oouiero o0pa3oBaHus y 00y4aromerocs
OyayT chopMUpOBaHbI MMO3HABATEIbHBIE YHUBEPCAIbHbIE ydeOHBbIe JEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIE YueOHbIE JEHCTBHs, pETYIATUBHbIE YHUBEpCAJbHbIC YueOHblE JIeHCTBHUA,
COBMECTHas JesATeNbHOCTh. llo3HaBarenbHble yHUBEpcalbHble ydeOHble JeiictBus bas3oBble
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JIOTUYECKUE JEMCTBUS: BBIABIATh U XapaKTEpU30BaTh CYILECTBEHHbIE NPU3HAKM MaTEMaTUYECKUX
O0OBEKTOB, MOHATHH, OTHOMICHWH MEXKIY MOHATHAMHU, (HOPMYIHPOBATH OMpPEICICHHUS TMOHSITHH,
yCTaHABIIMBAaTh CYIIECTBEHHBI TPU3HAK KIacCU(UKAIMK, OCHOBAaHHS Uil 0000UIeHUA U
CpaBHEHHs, KPHUTEpUM  MPOBOJMMOIO  aHAIW3a;  BOCHPUHUMATh,  (opMyaHpOBaTh H
peoOpa3oBBIBATh CY)KJICHHS: YTBEPIUTEIbHBIC U OTPHUIIATEIbHbIE, €MHUYHBIC, YACTHBIC U 00IIHE,
YCIIOBHBIE; BBISBIISATh MaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOpPEYH B (pakTax,
JAHHBIX, HAOJIIOIEHUAX U YTBEPKJICHUSX, NIPEAaraTb KPUTEPUH J1JIs BBISIBJICHUS 3aKOHOMEPHOCTEN
U TPOTUBOPEYMH; JenaTb BBIBOJABl C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUN II0 AaHaJOTUHU; MPOBOJUTH CAMOCTOSTENIHHO
JI0Ka3aTeJIbCTBA MAaTeMaTUYECKUX YTBEPKACHUH (MpsAMblEe W OT MPOTUBHOIO), BBICTPAaUBATh
apryMeHTaluI0, IPUBOINUTh MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBOJIbI; BbIOMpaTh CHOCOO pelieHus y4deOHOW 3adauu (CpaBHHMBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BpIOupaTh Hanbosiee NOIXOIAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJCIIEHHBIX KPUTEPHEB).
OenepanbHas pabouas nporpamma | Marematuka. 10—11 knacesl (yrayOnéHHbBIN ypoBeHb) 9
ba3oBble uccrnengoBaTenbCKUE JICHCTBUS: HCMOJIb30BaThb BOMPOCHI KaK HCCIEIOBATEbCKUN
MHCTPYMEHT TMO3HaHMs, (POpPMYIHpPOBaTH BOMPOCH], (UKCHUPYIOLIUME NPOTUBOpEUHE, Mpoliemy,
YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH T'MIIOTE3Y, apryMEHTHUPOBATh CBOIO IO3HUIIHUIO,
MHEHHUE; TPOBOJAUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, HCCIEIOBAaHUE TI0
YCTAaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OObBEKTa, SBJCHHS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXay OObEeKTaMH, SIBICHHUSIMH, MPOIECCaMU; CaMOCTOATEIbHO (OPMYIHPOBATH
000011eHNsT ¥ BBIBOJBI MO pe3ysibTaTaM MpPOBEIEHHOTO HaOIIOAECHUS, UCCIEeOBAaHUS, OLEHUBATh
JIOCTOBEPHOCTh IMOJIyUEHHBIX PE3YJIbTaTOB, BHIBOJIOB M 00OOILIECHMI; IPOrHO3UPOBATh BO3MOYKHOE
pa3BHUTHE Tpoliecca, a TAKKE BBIJBUTATh MPEINOJOKEHUS O €ro Pa3BUTUU B HOBBIX YCIOBHSX.
PaboTa ¢ napopManueii: BeISBIATh neGUIMTH MHGOPMAIIMH, JAHHBIX, HEOOXOAUMBIX UISI OTBETA
Ha BONIPOC U JUIsSl PELICHMs 3a7adyM; BbIOMpaTh MH(OPMALMIO U3 MCTOYHUKOB Pa3IMYHBIX THIIOB,
aHAJM3UPOBaTh, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATh HMH(GOPMALMIO PA3IUYHBIX BHUJOB U
(dbopM IpelcTaBiIeHMs]; CTPYKTYPUPOBAaTh UH(OPMALHIO, MPEICTABIATh €€ B pa3InuuHbIX (hopMmax,
WUIIOCTPUPOBaTh TI'paUyecky; OLICHUBATh HAAEKHOCTh HMH(OPMAIMK 10 CaMOCTOSITEIBHO
copMyIUpOBaHHBIM KpuTepusM. KoMMyHHKaTHBHBIE YHUBEpPCAJIbHblE YueOHbIE JEHCTBHSL:
BOCIPUHMMATh U (OPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBHMSMU M LEISIMU OOLIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI 10 XOJy peLIeHMsl 3aJadd, KOMMEHTHpPOBATh IIOJyYEHHBI pe3ylbTaT; B XOJe
oOCyX/leHHs 3aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYX/1aeMOW TeMbl, IPOOJIEMBbI, pelaeMoil 3a/1auH,
BBICKa3bIBATh MJI€H, HALICJICHHbIE HA IOUCK PELICHHUs, CONIOCTABIISITh CBOU CYXKJIEHUS C CYXKIECHUIMU
JPYruX y4aCTHUKOB AMajora, oOHapyXUBaTh pa3iIUyle U CXOJCTBO MO3ULMNA, B KOPPEKTHOH (popme
(GbopMynUpOBaTh pa3HOIJACHs, CBOM BO3PAXKEHHUS; MPEACTABIATh PE3yNbTaThl PELICHUS 3a/1auH,
HKCIIEPUMEHTA, HCCIIEeIOBaHMs, HPOEKTa, CaMOCTOATENBHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C
y4€TOM 3aj]iau Mpe3eHTaluu 1 0coOeHHOCTeH aynuTopun. PerynaruBHbele yHUBEpCalbHbIE yUeOHbIE
nevictBuss CaMoopraHu3alysi: COCTaBJIATh IJIaH, aJTOPUTM peLIeHHs 3a7adyd, BbIOUpaTh CIOCOO
peleHust ¢ y4éToM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTHPOBaTh BapHaHThl pelIeHUH ¢ yd4éroM HOBOH wuHpopmanuu. DenepanbHas pabouas
nporpamma | Matemaruka. 10—11 xmaccel (yrmyOnénusiii ypoeHb) 10 CaMOKOHTPOJIb: BIIAAETh
HaBBIKaMM MTO3HABATENIbHOM pedaeKcun Kak 0CO3HaHMS COBEpPIIAeMbIX JEHCTBUH U MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJIbTaTOB, BIAJETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yiapTaTa pEIIEHUs MaTeMaTU4eCKOM 3aJaud; MPEABUAETH TPYOHOCTH, KOTOpPBIE MOTYT
BO3HUKHYTh TPH DPELICHUM 3a/laud, BHOCHTb KOPPEKTUBBl B JESITEIBHOCTh Ha OCHOBE HOBBIX
0OCTOATENLCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3yiabTara Leld U YCIOBUSAM, OOBSICHITh MPUYMHBI JTOCTUKEHHUS WU HEJTOCTHKEHUS Pe3yabTaToOB
JEeATeNbHOCTH, HAaXOJUTh OIIMOKY, JaBaTh OLEHKY MNpHoOpeTéHHOMY onbITy. CoBMecTHas
JeATeIbHOCTh: IOHUMATh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAH/AHOW M MHIUBUAYaIbHONU pabOThI
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IpU peleHnH Yy4eOHBIX 3ajady, NPUHUMATh IeTb COBMECTHOM JAEATENbHOCTH, IUIAHHPOBATH
OpraHu3alii0 COBMECTHOH paboThl, pacmpenensiTh BUAbI pabOT, TOTOBAPUBATHCSA, OOCYXKIATh
IpoIecc U pe3yabTaT padoThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOEH; y4aCTBOBATh B IPYMIIOBBIX
¢dopmax paboTel (0OCYXIeHHsI, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» M UHBIC), BHITIOJIHITH CBOIO
4acTh pabOThl M KOOPJAMHHUPOBATH CBOM JCHCTBUS C APYrUMH 4WIEHAMH KOMAaHbBI, OLEHHBATH
Ka4ecTBO CBOETO BKJIJa B OOLIMI MPOIYKT MO KPUTEPHUSM, CPOPMYTHUPOBAHHBIM yYaCTHHUKAMH
B3aUMOJCUCTBUS.

[IpenmeTHbie pe3yabTaThl OCBOCHUS (efepalabHONH paboyeil mporpaMmbl 1O MaTeMaTHKE
MPEJCTaBJICHBI M0 TOAaM OOYYeHHs B paMKax OTIEIbHBIX y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX
paszenax HacTOSAILIEH IPOrpaMMBI.



PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIbBHAA 3AIINCKA

VYueOHblil Kypc «AnreOpa W Hayala MaTEeMaTHYECKOTO AaHalN3a» SIBIISETCS OJHUM W3
HanboJiee 3HAYMMBIX B TIPOTPAMME CPEIHET0 00mero o0pa3oBaHusl, MTOCKOJIBKY, C OJHON CTOPOHHI,
OH 00ecre4YnBaeT MHCTPYMEHTAIBHYIO 0a3y JJIsl H3y4eHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
APYroil CTOpOHBI, (GOPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHHE OOY4arolIMXCsi Ha YPOBHE,
HCO6XO[[I/IMOM JJIs1 OCBOCHU S I/IH(l)OpMaTI/IKI/I, 06HIGCTBO3HaHI/I$I, HUCTOPUH, CIIOBCCHOCTU U OPYIUX
JIMCIMIUIMH. B pamkax maHHOTO y4eOHOro Kypca OOydaroIiuecsl OBJIAICBAIOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOI HayKu, KOTopast pOpMyIHUpYyeT CBOU JOCTHKEHUS B MaTEMaTHUECKOH Gopme.

VYueOHBIH Kypc anreOpbl W Hayall MaTeMaTHYeCKOTO aHalii3a 3aKiIajbIBaeT OCHOBY VIS
YCIICMIHOI'0 OBJIAACHHA 3aKOHAMU (i)I/ISI/IKI/I, XUMHUH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHsI OCHOBHBIX TeHZ[eHIII/Iﬁ
Pa3sBUTHUA OSKOHOMUKH U 06HI€CTB€HHOI7[ JKU3HH, IMO3BOJIACT OPHUCHTUPOBATHCA B COBPEMCHHBIX
HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSAX, YBEPEHHO MCIONb30BaTh HX JUISl JlalbHEHIIEro
O6paSOBaHI/I$I H B HOBCG}IH@BHOﬁ Xn3Hu. B To ke BpEMs OBJIAJICHUC a6CTpaKTHBIMI/I " JJIOTUYCCKHN
CTPOTrUMHU KOHCTPYKLOUAMU anre6pbl 1 MAaT€MAaTH4YCCKOI'0 aHaJin3a pasBUBACT YMCHHEC HAXOJUThb
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTD, TIOKA3bIBATh YTBEPKJACHUS C TTIOMOIIBIO WHIYKIIUU U
paccyXJIaTh JIeMyKTHBHO, HCIIOJIb30BaTh OOOOIICHWE M KOHKPETH3allHio, aOCTparupoBaHUE W
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xonme wu3ydeHus yueOHOro Kypca «Anrebpa M Hadyajga MaTeMaTHYECKOrO aHaIHM3a»
oOydJaromuecsi TIOJyJarOT HOBBIA OIBIT PEHICHUS TPUKIATHBIX 3a7ad, CaMOCTOSITEIHHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJECH peabHBIX CUTYaIlMid, WHTEPIpPETAlMd MOJYyYeHHBIX
peIIeHH, 3HAKOMSTCS C NMPHUMEpPaMH MaTeMaTHYECKHMX 3aKOHOMEPHOCTEH B TNPHUpOJE, HAayKe U
HCKYCCTBE, C BBIIAIONIMMHUCS MAaTEMAaTHYECKIMH OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbI Kypc 00NajaeT 3HAYUTEIFHBIM BOCIUTATEIBHBIM IOTCHIMAIOM, KOTOPBIH
peanu3yeTcss Kak 4epe3 Y4eOHbI Marepuain, CHOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK M Yepe3 CrenupuKy ydeOHOW ACATEIBHOCTH, TPEOYIOMIEH MPOJODKUTEILHON
KOHIICHTPAIIMU BHUMAHUSI, CAMOCTOSITEIILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3@ IOJTyYCHHBIH
pe3yibTar.

B ocHoBe Meromuku oOydeHUs anreOpe M HavajaM MaTeMaTH4YeCKOTO aHaiu3a JICKUT
JeSTETbHOCTHBIN MIPUHIUT 00y4YEeHHUSI.

B crpykrype ydueOHOro Kypca «AnredOpa M Havala MaTeMaTHYECKOTO aHAJIHM3a» BBIICIICHBI
CIICAYIOIINE COJCPKATEILHO-METOJMUECKIE JIMHUKM: «Yucna u  BBIYHCICHUSD», «DYyHKIMH |
rpadukn», «YpaBHEHUS M HepaBeHCTBa», «Hawana maremaTrueckoro aHaimzay, «MHOXeECTBa U
Joruka». Bce OCHOBHBIE COJEPIKATEIBHO-METOIMYECKUE JIMHUU U3Y4aroTCs Ha MPOTSHKCHUU JBYX
ner oOy4eHHUs Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs, €CTECTBEHHO JOTIONHSS JAPYT Apyra u
MOCTENICHHO HACBIIAsACh HOBBIMH TEeMaMU W pasienamu. JlaHHBIA YUeOHBIH Kypc SBIISIETCS
WHTCTPATUBHBIM, IOCKOJbKY OOBEOUHSET B ceOE COJEp)KaHHE HECKOJbKUX MaTeMaTHYECKHX
JMCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS, MAaTEMaTHUYCCKUI aHalu3, TEOPHsl MHOXECTB,
Maremaruyeckas Jorumka u apyrue. [lo mepe Toro kak oOydarommecss OBIaAEBAIOT BcE Oosee
IMIUPOKUM  MaTeMaTHYeCKUM  ammaparoM, Yy HHX IIOCIEeIOBaTeNbHO  (OpPMHUpPYETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTH MAaTeMaTW4ecKyl0 MOJENb pealbHOM CHUTyalluu, NMPUMEHSTh
3HAHHA, TIOJlyYeHHBIE TIPU M3YYEHHHM YYEeOHOTO Kypca, JUIsi PpEIICHHS CaMOCTOATENHLHO
copMyITHpPOBaHHOI MaTEeMaTHYECKOH 3aJa4H, a 3aTeM UHTEPIPETHPOBATH CBOW OTBET.

ConepkarenpHO-MeTOqMUeCKast TUHUS «Yucaa M BBIYMCICHUS» 3aBepiiacT (pOpMUPOBAHUE
HaBBIKOB HCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpPOE OBUIO HAayaTo Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpennero obmiero o0pasoBanusi 0co00€ BHHUMAaHHE YIENSETCS

9



(OpMUPOBAHHMIO HABBIKOB PAIlMOHAJIBHBIX BBIUYUCICHHHA, BKIIOYAIOIIUX B CE0S HCHOJIH30BAHUE
pa3nuyHbIX (OPM 3alMUCH YHUCIA, YMEHHUE JelaTh MPUKHUIKY, BBIIOIHATE HPUOIMKEHHBIC
BBIUMCIICHUS, OLCHUBATh YHUCIOBHIC BBIpKEHHs, pabOTaTh ¢ MaTEeMaTHYECKUMHU KOHCTAHTAMHU.
3HaKOMbIE O0YYaIOUIMMCSI MHOKECTBA HATYPaJIbHBIX, LENbIX, PAIlMOHATIBHBIX W JEHCTBUTEIBHBIX
qycesl JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCeld. B KaXIoOM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My cCrenu(pUYecKrue 3aJadyd ¥ OIepalnuu: ACJCHHE HaIelo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LEJIbIX YHCEJ, OCOOble CBOMCTBA pallMOHANbHBIX U
MppalMOHAJIBHBIX YKCEN, apu(PMETHUUECKUE OINepalli, a TAKKE W3BJICUEHHE KOPHS HaTypaJbHOMN
CTENEHU Ha MHOXECTBE KOMIUIEKCHBIX 4Mcell. biarogaps mocienoBareabHOMY PACIIMPEHUIO Kpyra
HCI0JIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX IPUMEHEHUS JUIsl PEIICHUS Pa3InUHbIX
3a1ad GOpMHpYETCs MPEACTABICHHE O €INHCTBE MAaTEMAaTHKH KaK HAyKd U €€ PO B TIOCTPOCHUU
MOJIEJIeH peaJbHOTrO MUPA, IMUPOKO UCTIOIB3YIOTCA 0000IeHNe U KOHKPETHU3AITHSI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcs Ha MNPOTSHKEHWHM Bcero oOydeHus Ha
ypOBHE cpenHero oOmiero oOpa3oBaHMs, TOCKOJIbKY B KaxJIoMm paszgene Ilporpammsl
MIPEyCMOTPEHO pEIIEHNE COOTBETCTBYIOUIUX 3ajad. B pesynbTare oOywaromuecs OBIAJAECBAarOT
pa3IMYHBIMU ~ METOJAMM  PEIICHUS  palMOHANIBHBIX, HUpPPAlOHANbHBIX, IOKAa3aTEeNlbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHUM, HEPaBEHCTB W CHCTEM, a TaKXkKe 3ajad,
cojepkauux mnapaMmerpbl. [lodydeHHble yYMEHHS MIMPOKO HCHOJb3YIOTCS MPH HCCIeI0BaHUU
(GYHKIMM ¢ MOMOIIBI0 MPOU3BOAHOM, IPU PELICHUH NPUKIAJAHBIX 3a7ad U 3aJad Ha HaXOXKJIEHUE
HauOOJBIINX U HAaMMEHbIIUX 3HaueHUW (yHkuuu. laHHas cogepxkaTenbHas JUHHS BKIIOYAET B
ceba Taxke (OpPMHUpPOBaHHE YMEHHH BBINOJIHATH pacu€Thl Mo (opmynaM, mnpeoOpa3zoBaHUSL
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TaKKe BBIPAKECHHH,
CoJlepKalluX CcTerneHn U Jorapudmbel. brnarogaps wusydeHuro anredpanyeckoro maTepuana
MPOUCXOTUT  JalbHEWIee pa3BUTUE  aJTOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHHUS
oOyuaronuxcs, (OPMUPYIOTCS HaBBIKM JEAYKTUBHBIX pacCyXIeHUH, pabOoThl C CHMBOJBHBIMHU
dbopmamMu, NpeAcTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa mpemnaraer 3p¢GeKTUBHbIE MHCTPYMEHTHI JJISl PEUICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpbHo-MeToanueckass JUHUS «DyHKIMH M rpapuKu» TECHO IepervieTaercs ¢
JIPYTMMHU JTUHUSMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 33aJaT MOCIeI0BATEILHOCTD
M3y4deHUss Marepuana. V3ydeHue  CTENEeHHOH, IOKa3aTeNbHOM, Jiorapu@MUYecKon H
TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOICTB U IpapuKOB, HUCIOIb30BaHUE (DYHKIHMH ISl pelIeHUs
3a/1a4 U3 APYrux yueOHBIX MPEIMETOB M PEalbHON KHU3HU TECHO CBS3aHO KaK C MaTeMaTHYEeCKUM
aHaJIM30M, TaK M C PelIeHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM GoJbllIoe BHUMaHUE yeseTcs
(GhopMHUPOBAHHUIO YMEHHUS BhIpaXaTh (GOpMyJaMH 3aBUCUMOCTH MEXKAY Pa3IMYHBIMH BEIUYHUHAMHU,
UCCIIEeIOBaTh MOJIyuYeHHBbIE (YHKIHMH, CTPOUTh uX rpaduku. Marepuan 3Toi coaepKaTenbHOU
JUHUY HallelleH Ha Pa3BUTHE YMEHHI U HaBBIKOB, MO3BOJISIOMIUX BhIPAXaTh 3aBUCUMOCTH MEXIY
BETMYMHAMU B Pa3NUYHON (Qopme: aHaIUTHUECKOH, rpaduueckoil u crnoBecHoi. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBILIUICHUS, CHOCOOHOCTH K OOOOILIEHHI0 U
KOHKpETHU3alliH, UCTIOJIb30BAHHUIO AHATIOTHl.

CopepxarenpHass nuHug «Havyana mMaTemMaTH4eCKOro aHalINW3a» MO3BOJISET CYIIECTBEHHO
pacIIUPUTh KPYT KaK MaTEeMAaTUYECKUX, TaK U MPUKIAIHBIX 337a4, JOCTYIMHBIX 00yJaroIMCs, TaK
KaK Yy HHX TMOSBISETCS BO3MOXKHOCTH CTPOUTH TpadUKHU CIOXHBIX (YHKIHMM, OMpenensirTbh HX
HauOOJbIINEe W HAMMEHbIINE 3HAYEHUS, BBIUUCIATH IUIOMIAnd (GUryp U oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOpPEeHMs mpoueccoB. JlaHHas coaepkaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYHOCTH MOCTPOCHMSI MAaTEMaTHUECKUX MOJENEH peajbHBbIX CUTyallUd, MO3BOJISAET HAXOIAUTh
HaWwIydlllee pEUIeHHWE B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-DPKOHOMHYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBAaMM MAaTEMaTHYECKOTO aHalu3a CIIOCOOCTBYET DPAa3BUTHIO a0CTPaKTHOTO,
(opMaIbHO-TOTMYECKOTO W KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHMIO YMEHHUH pacro3HaBaTh
NPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HcKyccTBe. OOydaromyecs Y3HAIOT O
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BBIJIAIOIINXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTWKH Kak HayKH, M 00 HX
aBTOpax.

ConepxaTenbHO-METOAMYECKast JTUHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B C€Os JIEMEHTHI
TEOPUH MHOXXECTB W MaTEeMAaTUYECKOH JIOTUKU. TEeOpeTHKO-MHOKECTBEHHBIC IPEACTaBICHUS
MIPOHU3BIBAIOT BECh KYPC MIKOJIBHON MAaTEMaTHKH W MpeAaraloT Hanbojee YHUBEPCAIbHBIN S3bIK,
OOBEIMHSIOMNN BCE pa3/einbl MaTeMaTHKH W €€ TPUIOKECHHWH, OHU CBS3BIBAIOT pPa3HbIC
MaTeMaTUYeCKUe IUCIHMIUIMHBI W WX MPUJIOXKEHUs B eauHoe menoe. [loaToMy BaKHO JaTh
BO3MOKHOCTh OOy4YaromieMycsi TOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH SI3bIK COBPEMEHHOMU
MaTeMaTUKU M HUCIIOJIb30BaTh €ro JUIS BBIPAKEHUS CBOMX MbICIEH. [IpyruM BaXKHBIM MPHU3HAKOM
MaTeMaTHKd KaK HAayKd CJeAyeT NpHU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBaHUHN W
CIIEZIOBaHUE OTPENEIEHHBIM TMPaBWIIaM IOCTPOSHHS JI0KA3aTEIbCTB. 3HAKOMCTBO C DJIEMEHTaMH
MaTeMaTH4YeCKON JIOTWKH CIIOCOOCTBYET PpA3BUTHIO JIOTUYECKOTO MBIIUICHHUS OO0YyJaronuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHsSI HAa OCHOBE JIOTMYECKHX IPaBHJI, (POPMUPYET HABBIKH
KPUTHYECKOTO MBIIICHHSL.

B ydyeOHOM Kypce «Anrebpa U Hayana MaTeMaTUYeCKOro aHaJIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHIEeCKOTO MOJICTUPOBAHHMS, KOTOPHIE MPU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOSHHSI MOJICNIEH peaIbHBIX CUTYallMid, MCCIENOBAaHMS ATHX MOJENEH C MOMOIIBIO armapara
anreOpbl 1 MaTeMaTHYECKOTO aHAIN3a, HHTEPIIPETAIIH TIOTYUYEeHHBIX Pe3ylIbTaToB. Takue 3alaHus
BILJICTEHBI B KQX/IBI U3 Pa3/IelioB IPOTPaMMBI, IOCKOJIBKY BECh MaTeprall y4eOHOTO Kypca IHPOKO
WCTIONB3yeTCs JUIS PEHICHUs NMPUKIAAHBIX 3amad. [Ipu pemeHnn peanbHBIX MPAKTHYECKUX 3a7ad
oOyJaromuecsi ~ pa3BUBAIOT  HAONIOAATENBHOCTh, YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIOJB30BaTh AaHAJOTUI0, 0000maTh U KOHKPETH3MPOBATh MpoOiIeMy.
JleaTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB pEIICHHs TPUKIATHBIX 3aqad OpPraHU3yeTcs B
IpolLecce U3y4eHus Bcex TeM yueOHOTo Kypca «Anredpa U Hayalla MaTeMaTUYECKOTO aHATu3ay.

Ha usydenue yueb6HOro Kypca «Anredbpa u Hayajsa MaTeMaTHYECKOTO aHAJIN3a» OTBOAMUTCA
272 gaca: B 10 kiacce — 136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).
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COJEPKAHUE OBYYEHUA

10 KUIACC

Ymucna v BbIYUCICHUS

Pammonanbupie uncna. OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIE
nepuoaudeckue Apodu. Ilpumenenune apodel M MPOLEHTOB Ui PELICHUs MPUKIaJHBIX 3a7ad U3
Pa3IMYHBIX OTpACiEl 3HAHUW U PEATTbHOM JKU3HH.

JleiicTBuTenpHbple 4yuciaa. PanuoHanbHble M UppalOHaJbHbBIE 4HcTa. ApUPMETHUECKHE
OInepalud C JCUCTBUTEIBHBIMU 4YHUCIAMUA. MOJyJib ACHUCTBUTEIBHOIO YHCIIA U €r0 CBOWMCTBA.
[TpuGnmkEHHBIC BEIYMCIICHUS, TPaBUIIa OKPYTIICHHUS, IPUKUIKA U OLIEHKA Pe3yabTaTa BHIYHCICHUN.

Crenenp ¢ uensiM nokazaresneM. buHom Hbrotona. Mcnosb3oBanue noaxonsuied (Gpopmbl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a4a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uucna. CoiictBa jorapudma. JleciTuuHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHUsI M HEpaBeHCTBA

ToxnectBa ¥ TOXKAECTBEHHble MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUS. HepaBeHCTBO, pelleHne HepaBeHC TBRa.

OcCHOBHBIE METOJIbI PEUICHUS LENbIX U JPOOHO-pallMOHATIbHBIX YpaBHEHH U HEPaBEHCTB.
MHoOrouieHsl OT OJJHOW MEPEMEHHOM. [[eeHne MHOTOYJIEHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3y. MHorounens ¢ nensiMu koddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEHIECHUS NTOKA3ATEIbHBIX YPAaBHEHUM.

[IpeobpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI pEIIeHUS Jorapu(PMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IIpeoOpazoBaHue TPUTOHOMETPUUYECKUX
BBIpKEHUI. PellieHre TpPUroHoMeTpUIEeCKUX YpaBHEHUM.

Pemienne cucrteM JHMHEHHBIX ypaBHEHUH. MaTpuiia CUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 FTEOMETPUUYECKUM CMBICI U CBOMCTBA, BHIYMCIIEHUE €TI0 3HAYEHUS,
MIPUMEHEHHE ONPECIUTENS UIsl PELICHUsI CUCTEMbI JIMHEHHBIX YpaBHEHUW. Penienue npukiiagHbIx
3a7a4 C TOMOIIBIO CHCTEMbl JIMHEWHBIX YypaBHEHUW. lccimenoBaHue MOCTPOCHHOM MOJEIN C
MIOMOIIIBIO MAaTPUIL U OIIpEACIIUTENEH.

[TocTpoeHre MareMaTHYeCKMX MOJENEH peaJbHOM CHUTyallud C IMOMOIIbK) YpaBHEHHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI U HEPAaBEHCTB K PEIICHUI0 MAaTEeMAaTHMYECKUX 3a/a4 U 3a4a4
W3 pa3iMyYHbIX oOnacTed HAyKM W peajbHOM XKHU3HU. MoJenupoBaHHE pealbHBIX CHUTYyallMd Ha
s3bIKe anreOpsl. Bomkckuii aBTOMOOMIIBHBIN 3aB0T ABTOBA3

DyHKUUH U TPaPUKHU

@ynkiusa, crnocoObl 3agaHus  (yHKUuMU. B3aumHo oOpaTtHble (yHkuuu. Kommo3zuius
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble peodpa3zoBaHus rpauKOB (PyHKIMHA.

OO6nacte onpezeneHus M MHOXKecTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkuuu. ITpomexyrku
3HakonocTossHcTBA. UETHble W HeuéTHble ¢yHkuuu. Ilepmommueckue ¢ynkuuu. Ilpomexyrku
MOHOTOHHOCTH (YHKIIMH. MakcUMyMbl U MUHUMYMbl (pyHKIMU. Hambomnbinee u HauMeHbIIee
3Ha4eHUs (PYHKIUN Ha IPOMEKYTKE.

JluneitHast, KBaJpaTU4Has U OPOOHO-THHEWHAas (QYHKIMH. DJIEMEHTapHOe HCCIEeIOBaHUE W
MOCTPOEHHE UX I'PapHKOB.
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CrenenHas (QyHKUIMS C HATypaJdbHBIM W IENbIM MoOKazarenem. E€ cBoiicTBa m Tpaduk.
CpoiictBa u rpaduk KOpHS N-0il cTemeHH Kak (PYHKIMH OOpaTHOW CTENEHUW C HATypalbHBIM
[I0Ka3aTeseM.

[TokazatenpHast u Jorapupmuueckas GpyHKuuu, ux cBoicTBa M rpaduku. Vcnoabp3oBaHnue
rpaduKoB QYHKIUH I pelICHHUs ypaBHEHUH.

Tpuronomerpudeckass  OKpYKHOCTb, ONpEICICHHE  TPUTOHOMETPUYECKUX  (yHKIMiA
YHUCJIOBOI'O ApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCHMOCTH B pEaJIbHBIX Ipolieccax M siBIeHUSAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4eCKoOro aHaJIu3a

IlocienoBaTenbHOCTH, CIIOCOOBI 3aJaHus IMOCIeIOBaTenbHOCTEH. MeToa MareMaTHYeCKOM
MHIYKOUU. MOHOTOHHBIE W OrPAaHUYEHHBIEC IIOCJIEIOBATEIbHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas — Iporpeccuu.  beckoHeuyHo  yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBaroIIed TIeOMETPHUYECKON IPOTPECCHH.
JInHeNHbIN 1 SKCIOHEHIMaIbHBIN pocT. Uucno e. @opmyna cioKHBIX NMPOLEHTOB. Vcrnons3oBanue
IIPOTPECCUU JUIsl PELIEHUS PEAVIBHBIX 3aJa4 IIPUKIIAJHOTO XapakTepa.

HenpepriBable pyHKIIMN U UX cBoicTBa. Touku paspbiBa. ACUMNOTOTHI TpaduKOB (YHKIIHIMA.
CpoiicTBa (yHKIMH HEMpPEpBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJIOB JUIsl PELIEHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM JUIsl pElIeHUs 3a/1a4.

[lepBas u BTOpas mpousBoaHbIe (yHKIMU. OmnpeaeneHne, TEOMETPUUSCKU U (PU3NIECKUI
CMBICTT IPOU3BOAHOM. Y paBHEHUE KacaTebHOMN K rpa@uKy QyHKINH.

[IpousBonHbie >nemeHTapHbIX QyHKIUN. [Ipon3BonHas cyMMBbl, TPOU3BEACHUS, YACTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHo:xecTBa H JIOTHKA

MHOKecTBO, omepanuMyd HajJ MHOXKECTBaMU M HMX cBoHMcTBa. Jluarpammel Oitnepa—BenHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara s ONMCAaHHA PEANBHBIX IIPOLECCOB U
SBJICHUH, TIPU PEIICHUN 3a]a4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTUYeCKOro OOBEKTa, CIEACTBHE, JOKA3aTeIbCTBO,
PaBHOCHJIBHBIC yPaBHEHUS.

11 KJIACC

Yucyaa ¥ BLIYHCTIEHUS

Harypaneubie u 1enple uncna. [IpuMeHeHHEe NPH3HAKOB JCIMMOCTH IIEJBIX YHCEIl,
HauOospmuii oomui aenurens (manee — HOJ]) u naumenbiiee obmiee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYIIO, anroputMma EBkinaa 11 perenus 3a/1a4 B [eJbIX YMCIax.

KommiekcHpie  umcia.  AnreOpawdeckas H — TPUTOHOMETpUYeCKas (GOPMBI  3alUCH
KOMIUIEKCHOTO 4HcJIa. Apu(METHUECKHE OTepallk C KOMILUIEKCHBIMU 4uciaamu. M3o0pakeHue
KOMILJIEKCHBIX YMCEN Ha KoopauHaTHOW miuockoctu. dopmyna Myapa. KopHu n-oil crenenu u3s
KOMIUIEKCHOTO 4ucia. [IpuMeHeHHWe KOMIUIGKCHBIX 4YHCeT JUIsl pEIICHUS (PU3HMYECKUX |
r€OMETPUYCCKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YpPaBHEHUW M HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCHUITbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUECKOU
OKPYKHOCTH. Pellienne TpuroHoMeTpu4eckiux HepaBeHCTB.

OcCHOBHBIE METOIBI PEIIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.

OcHOBHBIE METOMBI PEIICHUS CHUCTEM U COBOKYIHOCTEH pallMOHANbHBIX, UPPAIIMOHATBHBIX,
MOKa3aTeIbHBIX U JTOTapU(PMHUUECKUX YPABHCHHIA.
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VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHU.

[IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3aJa4 U 3aja4
13 pa3Iu4HbIX 00JacTel HAyKU U pealibHOM JKU3HU, UHTEPIIPETALINS [IOJyYEHHBIX PE3Yy/IbTaTOB.

DyHKUUM U TPaPUKHU

I'padux komnoszunmu ¢ynkuuit. ['eomerpuueckue oOpas3bl ypaBHEHHWH W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuveckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckre MeTOIBI pelICHHs] YpaBHEHUH U HEPaBEHCTB. | paduyeckne METOAbI peleHus
3a/1a4 ¢ mapamMeTpaMH.

Wcnonp3oBanne rpadukoB (YHKIMH I HCCICIOBAaHUS IPOLECCOB W 3aBHCHMOCTEH,
KOTOpbIE BO3HHUKAIOT MPH PEUICHUM 33734 U3 JIPYIHX y4yeOHBIX NPEIMETOB M pPEaIbHOU KU3HU.
Camapckuii pe3epByaphbiii 3aBoj CP3

Hayana maTteMaTH4ecKoro aHajam3a

[IpumeHeHne MpoU3BOJHON K HCCIEAOBAaHUIO (PYHKIIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxienre HanOoIbIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHeHne npou3BOAHOM ISl HAX0XKAECHNS HAWIYYIIEro pelieHns B IPUKIAIHbIX 3a7a4ax,
JUI OIIPEJIENIEHNS CKOPOCTH M YCKOPEHUS IIpolecca, 3aJaHHOTo (popMyIIoN UIH rpaprKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe 3IEeMEHTApPHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

NHuterpain. ['eoMmeTpuyecknii CMBICH MHTErpasia. BerauciieHne onpenenéHHoro HHTerpaia 1no
dhopmyne Hetotona-JleniGuuna.

[IpumeHenne wuWHTerpana JUid HaxXO0XACHUS IUIOHIaJed IUIOCKUX QUryp M 00bEMOB
F€OMETPUYECKUX TEI.

[Ipumepsr pemenuii mudepeHnanTbHBIX ypaBHEHUNH. MaTeMaThueckoe MOJCIHPOBaHUE
peabHBIX MIPOLECCOB C MOMOIIBIO (P PepeHInaNbHBIX YPABHEHUH.
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HNPEJMETHBIE PE3YJIbTATBI

K konmy oOydyenus B 10 Kiaacce oOydaroUmIMiicss TONYYUT CIEAYIOIIME MpPEAMETHBIC
pe3yibTaThl MO OTHACIBHBIM TeMaM paboueil mporpamMmbl ydeOHOTO Kypca «Anrebpa W Hayana
MaTeMaTUYECKOTO aHAIH3ay:

Yucia U BIYMCTEHUS:

cBOOOJTHO OIEpPHPOBATH TMOHATHSIMH: PALMOHATBHOE YHCIO, OECKOHEYHasl MepHOaAnYecKast
IpoOb, MPOIEHTHI, HPPALUOHATBHOE YHCIIO, MHOXKECTBA PAllMOHAIBHBIX M ACHCTBUTEIBHBIX YMCEl,
MO/yJIb JEUCTBUTEIBHOTO YUCIIA,

MPUMEHATH APOOM U MPOIEHTHI JUIsl PEUICHUS MPUKIAAHBIX 337ad U3 Pa3IUYHBIX OTpacier
3HaHUU U PEATILHOM KU3HU;

NPUMEHATh TPUOMIKEHHBIC BBIYMCICHHS, IPaBHJa OKPYIJICHUS, NPUKHIKY W OICHKY
pe3yJbTaTa BIYUCICHHUI;

CBOOOJTHO OIEpPHPOBATh TIOHSATHEM: CTENEeHb C IEeJIBIM II0Ka3aTelieM, HCI0Jb30BaTh
MOAXOAANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YHCEN Uil PEIIeHHs TMPAaKTHYeCKHX 3a7ad |
MIPECTAaBICHHS JAHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECCKUI KOPEHb HATYPAIbHOM CTEIICHH;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM: CTETIEHb C PAlMOHAIBLHBIM ITOKA3aTEIIeM;

CBOOOJTHO OIEpPHPOBATh TOHSATHAMH: JIOTApU(PM 4YHCIA, JECATUYHBIE W HaTypallbHBIC
Jorapu(Mmsl;

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OTIEPHPOBATH TIOHATHIMHA: APKCUHYC, ApKKOCHHYC W apKTaHT€HC YHCIOBOTO apTryMEHTa.

YpaBHeHUs] M HEPaABEHCTBA:

CBOOOHO OTIEPHUPOBATH MOHATUSIMH: TOXKJECTBO, YPaBHEHHE, HEPaBEHCTBO, PAaBHOCHIIbHBIC
YpaBHEHUS U ypaBHEHHUSA-CIICICTBHS, PAaBHOCHIIbHBIC HEPAaBCHCTBA,

OPUMEHATh pa3IMYHBIE METOJbl pEIICHHS pPAlHOHAIBHBIX M JPOOHO-PAI[OHAIBHBIX
YpaBHEHUH, IPUMEHATh METO/I MHTEPBAJIOB [UISl PEIICHNS HEPABEHCTB;

CBOOOZHO OIEpUpOBaTh MOHATUSMH: MHOTOWIEH OT OJHON IEPEMEHHOW, MHOTOWICH C
HEeTBIMU KO QHUIIMEHTaMH, KOPHH MHOTOYJICHA, TPUMEHSTh JeJICHHE MHOTOWICHAa HA MHOTOUJICH C
ocratkoMm, Teopemy besy u Teopemy Buera s pemenus 3anay;

CBOOOZHO  ONEPHPOBATh IOHATHSAMU: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpuIla,
ONIPENETUTENb MAaTpUIBl 2 X 2 M ero TEeOMETPHYECKHH CMBICH, HCHOJIb30BaTh CBOMCTBa
ompenenuTens 2 X 2 Ui BBIYMCICHUS €r0 3HAUCHMS, NPUMEHATh ONPEACIUTENH JUIS PEIICHUS
CHCTEMbl JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEaJbHbIE CHTYallUd C IOMOIIBI0 CHCTEMBI
JMHEHHBIX ypaBHEHHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENH C TIOMOIIBIO MaTPHIl U ONIPEACIUTENCH,
MHTEPIIPETUPOBATH MOJTyYEHHBIN pE3yNbTaT;

UCIIOJIb30BATh CBOMCTBA JICHCTBUI C KOPHSAMH JUIsl TPe0Opa30BaHUs BHIPAKECHUIA;

BBIMOJIHATE ~ MPe0oOpa3oBaHUSl  YMCIOBBIX  BBIPQKEHHH, COJCPIKAIIMX  CTENEHH  C
palMOHANEHBIM TTOKa3aTeleM;

UCIIOJIL30BATh CBOICTBA JIOrapu(MOB [UIs MpeoOpa3oBaHus JIOTapUPMHUIECKUX BBIPAKCHH;

CBOOOIHO OTIEPHPOBATH MOHATUAMU: UPPALUOHAIIBHBIE, TOKA3aTeIbHbIC U JOTapu(hMIUYECKIEe
ypaBHEHHUs, HaXOJIUTh WX PEIIEHUs C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXOJ0B WIN OCYLIECTBISSA
IIPOBEPKY KOpHEIi;

IPUMEHATh  OCHOBHBIE  TpPUIOHOMETpHUYeckHe  GopMylbl Ui HpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUI;

CBOOOJTHO  ONEpUpOBaTh IOHATHEM: TPUIOHOMETPUYECKOE ypaBHEHHE, IPUMEHSThH
He00X0AuMBble (POPMYIIBI [T PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHMUI;

MOJIEIMPOBAThH pPeajbHbIE CUTYaIllUN Ha S3bIKE areOphbl, COCTABIISATh BHIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA M0 YCJIOBMUIO 3a/laud, HCCIIEAOBaTh IIOCTPOCHHBIE MOJENHM C MHCIOJIb30BaHUEM
ammapara ajireOpsbl.
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DyHKUUHN U TPa@UKH:

cBOOOJTHO OMEpHpPOBaTh NOHATUSAMH: (yHKUIMA, cHOcoObl 3amaHus (YHKIMH, B3aUMHO
oOpatHble (PyHKIMH, KOMMO3MLIMA (QYHKIMHA, rpaduk (YHKIUH, BBHIIOJHATH AIIEMEHTAapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OINEpPHUPOBATH MOHATHSAMH: OOJACTh OMpPEICNCHHS W MHOXECTBO 3HAUCHHN
GbyHKIMY, HYTH QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OIEPUPOBATh MOHATUSAMHU: YETHBIE M HEUETHBIE (YHKUWH, NEPUOAUYECCKHE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMBl H MHHHMYMBI (YHKIUH,
HanOoJIbIIIee U HAUMEHbIIIEe 3HaYeHNE (YHKIIUU Ha TPOMEKYTKE;

CcBOOOJTHO ONEpUPOBaTh TOHSATHSAMH: CTENEHHas (YHKIUS C HATypaIbHBIM M IIEIBIM
1oKasaresuem, rpaduk CTENEeHHON (YHKIIMKM ¢ HaTypaJIbHBIM M L€JIBIM [OKa3aTesneM, rpauk KOpHs
N-0i CTereH! KaK QYHKIIMH 0OpaTHOM CTETIeHN C HATYPaJIbHBIM ITOKa3aTelIeM;

OTIEPHPOBATh TOHATHSAMH: JIUHEWHAs, KBAJApaTWYHAas W JpoOHO-TMHEWHas (QYyHKIUH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEpPHPOBATH TOHATHSIMHU: TOKa3aTelbHAas W Jorapupmudeckas (yHKIUH, HUX
CBO#CTBA ¥ IpaMKH, UCIOJIH30BATh UX TPApUKH JUIS PEIICHHUS yPaBHEHUH;

CBOOOJTHO OIEpPHPOBATh TOHATHIMHU: TPUTOHOMETPUYECKAsh OKPYKHOCTh, OIpEICIICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apTyMEHTa;

WCTIONb30BaTh TpaduKu (QYHKIHMA JUIS HMCCICIOBAHUS MPOIECCOB M 3aBUCHMOCTEH TIpU
peleHnn 3a7a4 M3 JIPYruX YYeOHBIX TNPEIMETOB WM pPEallbHOW JKWU3HH, BBIPAKATh (OpPMYyJIaMu
3aBHCHMOCTH MEXIY BEITMUYNHAMH,

Havana MmaTeMaTH4ecKoOro aHajan3a:

CBOOOJTHO OTIEPHPOBATH TOHATHIMH: apupMeTHYecKass W TEOMETpPHUYECKas IpOrpeccus,
OCCKOHEYHO YOBIBAIOIIAsi TeOMETpPHUYECKasi MPOTPecCHs, JUHEHHBIM W IKCIMOHEHIMAIBHBIM POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh IPOTPECCUH VI PELIEHUs PealbHbIX 3a/1a4 IPUKIAJAHOTO XapaKkTepa;

CBOOOJTHO ~ ONEpPUpPOBATh  HOHATHAMM:  IOCIEA0BATENBHOCTb,  CIOCOOBI  3a/aHUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAHMYEHHBIE IOCIEI0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKIEHUS MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalIu3a OECKOHEYHO MaJlbIX;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: HENpepbIBHbIE (DYHKIMM, TOUYKH pa3pbiBa rpaduka
(GhyHKIIMH, aCUMIOTOTHI rpadrka QyHKITUH;

CBOOOJTHO OIEpUpOBaTh MOHATHEM: (QYHKLUS, HENpepbIBHAsE Ha OTPE3Ke, IPUMEHSTb
CBOMCTBA HENPEPBIBHBIX (DYHKIMH U1 peLIeHUs 3a1a4;

cBOOOJIHO ONEPUPOBAThH MOHATUSAMU: NIEpBas U BTOpasi IPOU3BOIHbIE (QYHKIIMH, KacaTelbHas
K rpaduKy QyHKIINH;

BBIUUCIIATH IPOU3BOJHBIE CYMMBbI, IIPOU3BEICHHS], YACTHOTO U KOMIIO3UIMH JIBYX (PYHKIUA,
3HATh MPOU3BO/IHbIEC FIEMEHTAPHBIX (DYHKIIMA;

UCIOJIb30BATh T€OMETPUUYECKUN U (PU3UUECKUI CMBICT POU3BOJHOM /ISl peLlIeHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEpalliy Ha/l MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUlsl ONUCaHMs pealibHbIX MPOLIECCOB U
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO OMNEpHpPOBATh TOHATHSMM: OIpENeNeHue, Teopema, YypaBHEHHUE-CIIEACTBUE,
CBOMCTBO MaTEeMAaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K konny oOydenus B 11 Kiacce oOydaromiuiics MOJy4UT cJeIylOl[Ue MpeaAMeTHbIe
pe3yabTaThl MO OTHACNIBHBIM TeMaM paboueill mporpammbl yueOHOro Kypca «Anrebpa W Havaia
MaTeMaTH4YEeCKOTO aHaIU3a»:

Yuciia ¥ BEIYUCICHHUSA:
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CBOOOJHO ONIEPUPOBATH TIOHATUSMU: HATYPAIBHOE H IIEJI0€ YHCIIO, MHOXKECTBA HATYPaTbHBIX
U LEJIBIX YHCEeN, UCIOIb30BaTh Mpu3Haku aenuMoctu menbix yucen, HOJ u HOK naTtypanbHbIX
YUCeJ JUIS PEeIIeHUs 3a/1a4, IPUMEHATh anroput™M EBkina;

CBOOOJHO OTEPUPOBATH MOHITHEM OCTaTKa MO MOJYJIIO, 3aITUCHIBATh HATYypAJIbHBIC YHCTIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO ONEPHUPOBATH TOHATHUSAMHU: KOMILICKCHOE YHCIO W MHOMXECTBO KOMIUIEKCHBIX
YHUCeN, MPEJCTaBIATh KOMIUIEKCHBIC YHMCIa B aire0panueckol M TPUTOHOMETpPUYECKOH (dopme,
BBITIOJTHATEH apu(PMETUYECKUE ONIepaliy ¢ HUIMH 1 U300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPaABEHCTBA:

CBOOOHO OTICPUPOBATH MOHATUSMU: UPPAIlMOHATIFHBIC, ITOKA3aTeIbHBIC U JorapupMuIecKue
HEPaBEHCTBA, HAXOAUTh X PEIICHUSI C IIOMOIIBIO PABHOCHIIBHBIX TIEPEXO0JIOB;

OCYIIECTBIISITh OTOOP KOPHEH MpU PEIICHHH TPUTOHOMETPHUUYECKOTO YPABHEHHUS;

CBOOOJIHO OMEpPUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HE00X0UMBbIe POPMYJIBI ISl PEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OTMEPHPOBATH TOHATHSAMHU: CHCTEMa W COBOKYIHOCTh YpPaBHEHHUW W HEPABEHCTB,
PaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEACTBUS, HAXOJUTh PEIICHHS CHCTEMBbl U COBOKYITHOCTEH
palMoHAIBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTEIbHBIX U JJOrapu(hMUUECKUX YPABHEHHUI 1 HEPABEHCTB;

pemarh  palMoOHAIbHBIC, UWPpPAlMOHAIBHBIC, TOKa3aTeabHbIE, JorapupMUUecKue |
TPUTOHOMETPUYECCKHE YPABHEHUS U HEPABEHCTBA, COJICPIKAIINE MOIYJIN U TTapaMeTphl;

MPUMEHATH rpadudecKue METOIbI IS PEIIeHUs YPAaBHEHU U HEPABEHCTB, a TaKKe 3a/1a4 C
napameTpamu;

MO/IETUPOBATh PEATTbHBIC CUTYAIMH Ha SI3bIKE aJIreOpbl, COCTABIISATh BRIPAKEHHUS, yPaBHCHHUSI,
HEpaBeHCTBA M MX CHCTEMbl II0 YCIOBHIO 3aJjaud, MCCIEA0BAaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MMOJY4YEHHBIH pE3yabTaT.

DOYHKUUM U TPAaPUKH:

CTpPOUTHh TIpaUKK KOMHO3UIMH (YHKIHH C MOMOIIBI0 3JIEMEHTAPHOTO HCCIECIOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUA;

CTPOUTH FT€OMETPUUECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH OHATUAMU: TPAPUKHA TPUTOHOMETPUIECCKUX (PYHKITHIA;

MPUMEHATHh PYHKIUU I MOJACIUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Havana maTteMaTH4ecKoro aHajamsa:

MCIO0JIb30BATh MTPOU3BOIHYIO Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHHs PYHKIIUU HEMPEepPHIBHON Ha OTPE3KE;

HCIIOJIb30BATh TPOU3BOAHYIO JUISI HAXO0K/ICHUSI HAUJTYYLIEro PELICHMs B MPUKIAIHBIX, B TOM
YHUCJIE COLMAIIBHO-3KOHOMUYECKHUX, 3aJa4ax, Ul ONpPENEICHUsl CKOPOCTU U YCKOPEHMS Ipoliecca,
3aJJaHHOTO (OPMYIION WK rpaPUKOM;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MEPBOOOPA3HAsl, ONPEACTAEHHBIH HHTErpai, HaXoIUTh
epBoOOpa3HbIe d3JIEMEHTAPHBIX (DYHKIUNH U BBIUUCIATH HHTErpan mo ¢opmyne HprloToHa-
JleliOnuma;

HAXOJUTh IUIOMAAN MIOCKUX GUTYpP U 0OBEMBI TEN C TOMOIIBIO HHTETPAIa;

MMETh MPEJCTaBICHUE O MATEMaTUYECKOM MOJCIUPOBAHMM Ha MPUMEpPE COCTaBJICHUS
mddepeHnanbHbIX ypaBHEHUH;

pemarh MNpUKIaAHbIe 3aJayd, B TOM YHCIE COLMAIbHO-KOHOMHUYECKOTO U (DU3UYECKOTO
XapakTepa, CpeACTBaAMU MATEMAaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosiunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoasnbie | IIpakTuyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi

MHOK€eCTBO ACHCTBUTEIBHBIX YHCEIL.

1 MHOro4sieHsl. PauHOHaJH)HLIeV YpaBHEHHS U o4 1 https://resh.edu.ru/
HepaBeHcTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
Oynkunu u rpagpuku. CreneHHas GyHKUIUS C )

2 12 1 https://resh.edu.ru/
1[eJIbIM TIOKa3aTesIeM

3 ApubdmMeTnuecknii KOpeHb N-0if CTETIEeHHU. 15 1 https://resh.edu.ru/
HppanmonanbHble ypaBHEHHS

4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 https://resh.edu.ru/
YpaBHEHUS

5 Jlorapuurrieckas dyriums, 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS

6 TpuroHomeTpuyecKkre BbIpaXKEHUS U 29 1 https://resh.edu.ru/
YpaBHEHUs

7 ITocneoBaTeIbHOCTH U IPOTPECCHH 10 1 https://resh.edu.ru/

8 Henpepsisasie Gpyakiuu. [IponssoaHas 20 1 https://resh.edu.ru/

9 HOBTOPCHI/IC, 000011eH1Ee, CHCTEMAaTU3alHs 5 https://resh.edu.ru/
3HaHUUI

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 5 2
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJsinyecTBO yacoB DJIeKTPOHHbBIE
Ne (uudposrie)
o/ HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbl Beero KOHTpﬁOJI])HBIe HpaKTﬁnqecm/le 06pa3oBaTeNbHbIe
padoThI padoThI pecypent

1 HCCHGHOBaH?e (ymxupii ¢ riomoBIO 22 2 https://resh.edu.ru/
MTPOU3BOTHOM

2 [TepBoOOpa3Has U UHTETPa 12 1 https://resh.edu.ru/

3 I'paduku TPUrOHOMETPUUECKUX (PYHKITHI. 14 1 https://resh.edu.ru/
TpuronomeTprudeckre HepaBEeHCTBA

4 HppanmoHansHbIe, IOKa3aTeIbHBIC U 24 5 https://resh.edu.ru/
sorapuMudecKue HepaBeHCTBA

5 KomrutekcHble unciia 10 1 https://resh.edu.ru/

6 HarypasnbHble U 11eTIble Yncia 10 1 https://resh.edu.ru/
Cucrembl paliMoOHaIbHBIX, UPPALUOHATBHBIX

7 MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX 12 1 https://resh.edu.ru/
ypaBHEHUU

8 3agauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/

9 HOBTOPCHI/IG, 0000I1IeHne, cucTeMaTH3alus 16 https://resh.edu.ru/
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 4
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

HOACHUTEJIbBHAA 3AIINCKA

I'eometpus siBIsieTcs OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHEro oomiero oopasoBaHus,
TaK Kak  00ecreuyumBacT  BO3MOXKHOCTh  W3YYEHHs]  JMCUUIUIMH  €CTECTBEHHO-HAyYHOU
HaIpaBJIEHHOCTH M IMPEJIMETOB T'yMaHUTApHOTo LMKIA. [lOCKOJIBKY JIOrMYECKOE MBIIIEHHE,
dbopmupyeMoe MpH  HM3YYEHHUH OOYYaIONIMMHCS TOHATUHHBIX OCHOB TEOMETPHH, NpHU
JI0Ka3aTeJIbCTBE TEOPEM U IOCTPOCHUHU LIETIOYKHM JIOTMYECKUX YTBEPXKJIECHUM IpU pElIeHUU
reOMETPUYECKUX 3aJady, YMEHHME BBIJIBUraTb M OIPOBEpPrarb TUIOTE3bl HENOCPEACTBEHHO
WCTIOJIB3YIOTCSl TPH PELICHWH 3aJad €CTECTBEHHO-HAyYHOTO IMKIA, B YaCTHOCTH (PU3MUYECKHX
3ajad.

Ienbp ocBoeHust mporpammsl ydeOHOro kypca «l'eomerpus» Ha yriayOn€HHOM YpPOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOy4aromuxcsi MNP H3YYEHUU TEOMETPHH, Kak
coCTaBJsifOLIEN mpeAMeTHON obmactu «Marematuka U uH(poOpMaTuka» uepe3 obecrneueHue
BO3MOXHOCTH MpPUOOpETEeHUs] U HCHOJb30BaHUs Oojiee TIyOOKHMX TIE€OMETPUYECKMX 3HAHUM H
NEeUCTBUM, cnenuUUHBIX T€OMETPUM, U HEOOXOJMMBIX Ul YCHEIIHOIo MNpoQeccHOHAIbHOTO
00pa30BaHus, CBA3aHHOTO C HCIOJIb30BaHUEM MaTEMaTHKH.

[IpropuTeTHBIMH 3aJjauaMu Kypca FeOMEeTpUU Ha YrilyOJ€HHOM YpOBHE, pacIIUPSIOUIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciiupeHue npeAcTaBieHUsl 0 TeOMETPUH KaK YacTh MUPOBOM KYJIbTYphl U (POPMUpPOBAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

¢bopMHpOBaHHE TPEACTABIEHUS O MPOCTPAHCTBEHHBIX (QHUIrypax Kak O BaXHEUIINUX
MaTeMaTHYEeCKUX MOJIENSX, O3BOJIAIOIIUX OMUCHIBATh M M3Y4aTh pa3HbIE SIBJICHUS OKPYXKAIOIIETro
MUpa, 3HaHHE OHATUHHOTO amnmnapara 1o paszaeny «CrepeoMeTpus» ydeOHOro Kypca FreOMETPUH;

(GopMHUpOBaHHE YMEHUS BIJIAZIETh OCHOBHBIMU MOHATHUAMHU O NMPOCTPAHCTBEHHBIX (purypax u
UX OCHOBHBIMU CBOWCTBaMM, 3HaHHE TeopeM, (opMyl M YMEHHE HUX IPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMuUpOBaHME YMEHHs paclO3HABaTh Ha UEpTEkax, MOJEIAX M B PEAITbHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs,, KOHCTPYUPOBATh N€OMETPUUYECKIE MOJIEINH;

(dbopMupoBaHHE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS MaTeMaTHYECKHX
Teopui, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH IIPH ITPOBEACHUHN PACCYKICHUH;

(dbopMupoBaHHE YMEHHUS BIAJETh METOJAMU JI0KA3aTelIbCTB U AITOPUTMOB PEIIECHUs, YMEHHUS
UX NPUMEHATh, IPOBOJIUTH JI0KAa3aTEJIbHBIE PACCYXKIEHUS B XOJE PELICHUs CTEPEOMETPUUYECKHX
3aja4d ¥ 3a/1a4 ¢ IPaKTUYECKUM cojJepkaHueM, (popMupoBaHHe NPECTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNnbCcTB NP OOOCHOBAHMM MAaTEMAaTUYECKUX YTBEPKACHUH W POJM AKCUOMATHKH B
IIPOBECHUU IeAYKTHUBHBIX PACCyKJCHUM;

pa3BUTHE U COBEPILIEHCTBOBAHME MHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOyyaromuxcs, [03HaBaTEJIbHONW AaKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHHMH, KPUTHUYHOCTHU
MBIIIUIEHUS], HHTEpeca K H3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIHOHAJIBHOW TI'PAaMOTHOCTH, pEJIEBAHTHOW TE€OMETPUM: YMEHUs
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECKUX HMOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYallUSX U MPH U3YYCHUU JAPYTUX yYEOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEMN
U 3aKOHOMEPHOCTEM, MOJEINPOBAHUS PEAIbHBIX CUTYallUi, UCCIEN0BAaHMS IIOCTPOEHHBIX MOJETIEH,
MHTEPIIPETALIMY [TOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU CO/IepKaTeNIbHBIMU JTMHUAMHU yueOHoro kypca «l'eomerpus» B 10—11 kmaccax
aBisAroTes: «lIpsMble M TUIOCKOCTH B mpocTpaHCTBE», «MHororpanHukm», «Tena BpaleHus»,
«BeKkTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/{BIIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMEThb OIEPUPOBATH MOHATUAMUY,
peNeBaHTHBIMH T'€OMETPUHM Ha YriayOonéHHOM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEp)KaTeNIbHBIM JIMHUSAM y4eOHOro Kkypca, a (opMHUpoOBaHHE JIOTHYECKUX YMEHHH
pacripeniesiieTcsi He TOJIBKO 0 COJep KaTeIbHBIM JIMHUSAM, HO U 10 rojaMm oOydyenus. ConepxaHue
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o0pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yiabTaraMm oOcBocHHs DenepanbHON paboueit
MIPOrpaMMBbl, pacrpene€HHBIM 110 rojlaM 00ydeHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUMHAIBLHBIM BOTIpOCaM OOydaronuecs oOpalajuch HEOJHOKPATHO. DTO
MO3BOJIACT OPraHnu30BaTh OBJIAACHHUEC T'COMCTPHUICCKUMHU MTOHATUAMU U HABBIKAMU ITOCJICA0BATCIIBHO
U IOCTynarTrejibHO, C CO6JIIOI[€HI/I€M InpuHOuIa MpeeMCTBCHHOCTH, a4 HOBBIC 3HAHHWA BKJIIOYAThH B
OOIIyI0 CHUCTEeMY TE€OMETPHUYCCKUX MPEICTABICHUA OOYUYAIONIUXCS, PACIIUpSST U yriryonsis e€,
00pa3ysl MPOYHbIC MHOKECTBCHHBIE CBSI3H.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIITyOJIEHHOM YPOBHE TTO3BOJISCT:

co3mate yciuoBus Juist  auddepeHuuanuu  oOydeHHs, TOCTPOEHUS WHAUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECIIEUUTh YriyOIEHHOE U3yYeHNE TEOMETPHH KaK COCTAaBJISIONICH
yaeOHOTOo mpeamera «MareMaTukay;

MOATOTOBUTh OOYYaIOIIUXCS K IPOJOJKEHMIO W3Y4YEHHsS MaTeMaTHKH ¢ y4€TOM BbIOOpa
Oynymei npodeccun, obecriednBas MPEEMCTBEHHOCTh MEXAY OOMHMM U TPO(PEeCcCHOHAIBHBIM
00pazoBaHUEM.

Ha u3yuenue yuebnoro kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHE oTBOaUTCS 204 yaca: B
10 xitacce — 102 gaca (3 yaca B Henenio), B 11 kimacce — 102 ygaca (3 yaca B HEZIEIIO).
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COJEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHSA CTEpeoMeTpuu. Touka, mpsiMas, II0CKOCTb, IpocTpaHcTBO. [loHsATHE 00
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacrosiokeHue MpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, MapallielIbHbIE U
cKpeluBaomuecs npsmele. [IpuzHaku ckpemuBaromuxcst npsmbix. [lapannenbHOCTh NpSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: NapajuleibHbIE NpPSMbIE B IPOCTPAHCTBE, MApaLIEIbHOCTh TPEX
MPSIMBIX, NAPAJJICIIBHOCTD NMPSAMON U miockocTu. [lapanenbHoe U LEeHTpaIbHOE IPOEKTUPOBAHUE,
n3zobpaxenue ¢puryp. OCHOBHbIE CBOWMCTBA MapajljIeIbHOTO NMpoeKTupoBaHus. M3o0paxenue duryp
B MapajUleIbHOM MPOEKIMH. YTIbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIY NPSMbIMU B
npocrtpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapaJIeIbHbIE TNIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
wiockoctel. [Ipocreiinue npocTpaHCTBEHHBIE PUTYpPhl HAa TNIOCKOCTU: TETPa3p, Napajljiesienumnen,
MOCTPOEHUE CECUCHUM.

[lepnieHIUKyIAPHOCTD MPSAMOM U IUIOCKOCTH: NEPHEHAUKYIISPHbIE NMPSIMbIE B IPOCTPAHCTBE,
npsiMble TapajuielbHble M MEPHeHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEePIEeHIUKYIIPHOCTH
psAIMOM M IUIOCKOCTH, TeOopeMa O TMpsSMOW NEPHEHAMKYIIPHON IUIOCKOCTH. OpTOrOHaNIbHOE
npoexktupoBanue. [lepneHauKynsap u HaKJIOHHBIE: PACCTOSIHUE OT TOUKH J0 TUIOCKOCTH, PACCTOSIHUE
OT HPSAMOM N0 MJIOCKOCTH, MPOEKIHs (GUTYpbl Ha IIIOCKOCTb. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTER. Teopema 0 TpEX MeprneHuKyIIsIpax.

VYTribl B IPOCTPAHCTBE: yroJl MEXAY NMPSAMOW M IUNIOCKOCTBIO, JBYTPAHHBIN YroJj, JUHEHHBIA
YroJ JABYTPAHHOTO yrija. TpEXrpaHHbIi W MHOrorpaHHbie yriabl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMsl
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Buel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yronpHas npusma, npsmas u
HaKJIOHHAas IPU3MbI, OOKOBasl M NOJIHAs MOBEPXHOCTh Npu3Msl. [lapamienenunes, npsmMoyrojabHbIN
napajuleJienunes U ero cpoicrsa. Kparuaiimme myTd Ha MOBEPXHOCTH MHOIOrpaHHUKA. Teopema
Oinepa. [IpoctpancTBenHas Teopema [Iudaropa. Ilupamuna: n-yrospHas nupamujia, npaBuibHas U
yceuéHHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel MpaBWILHOW mupamujibl. [IpaBuiibHbIE
MHOTOTPAaHHUKHU: IPAaBWIbHAs IpU3Ma M IpPaBWIbHAsA IMPaMUJA, IpaBUIbHAS TPEYTrojbHas
nupaMyia M INpaBWIBHBIA TeTpa’ap, KyO. IlpeacraBieHue o NpaBUIIBHBIX MHOI'OIpaHHHMKAX:
OKTa’Ip, JOAEKAdAP U UKOCASP.

Bbluncienue »1eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriel. [Inmomans GOKoBOi
MIOBEPXHOCTH M TOJHON MOBEPXHOCTHU MPSIMON MPU3MBI, IIJI0IIAlb OCHOBAaHUMN, TeopemMa 0 OOKOBOMH
MIOBEPXHOCTU HpsMOM mpu3mbl. Ilnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH IPaBUIbLHON
IUpaMMJIbl, TEOPEMa O IUIOIAAN YCEUEHHON TUPaMUIbI.

CuMMeTpuss B IIPOCTPAHCTBE. OJIEMEHTbl CHMMETPHM IIPaBWJIBHBIX MHOTIOI'DAaHHUKOB.
CuMMeTpuss B IPAaBWIBHOM MHOIOTPaHHHMKE: CHMMETPHUS IapajulelenuIena, CHUMMETPHs
IIPaBWJIBHBIX ITPU3M, CUMMETPUS IPABUILHON TUPAMHU/IBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IPOTHBOIIOJIOKHO HAIPaBJIEHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JleHCTBUA C BEKTOpaMH: CJIOKEHHE W BBIUMTAHME BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ncio. CBONCTBA CIOXKEHUS BEKTOPOB. CBOWCTBA YMHOXECHHUS
BeKTOpa Ha uucio. [loHsaTne komIutanapHble BEKTOpHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3loKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsimoyrosibHas cucreMa koopaumHar B mpocTpaHcTBe. Koopaunatsl BekTopa. CBs3b
MEXAY KOOpAMHATaMU BEKTOPA M KOOpPAMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkanspHoe
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IMPOU3BCACHUC BCKTOPOB.

23



11 KUIIACC

Tena ppamenust

[TonsTHS: UWIMHAPUYECKAass TOBEPXHOCTh, KOHWYECKas IMOBEPXHOCTh, cdepudeckas
MMOBEPXHOCTh, 0Opa3yoiue nmoBepxHocrend. Tena BpaleHus: MUINHIP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. Bzaumuoe pacmosnoxeHue chepbl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpameHus Ha MI0CKOCTH. Pa3BépTka muimuHapa u konyca. Cummerpus chepbl U
mapa.

O6béM. OcHOBHbIE cBolicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYrOJILHOTO
napauienenunena U ciuenctsus w3 He€. OOBEM NpsIMOM W HAKIOHHOW MPHU3MBI, LWIKWHIpA,
nupamuibl 1 Konyca. O0bEM 11apa U apoBOro CETMEHTA.

KomOunamuu ten BpameHus 1 MHOTOrpaHHUKOB. [Ipr3ma, BriMcaHHas B UJIMH/P, OTTMCAaHHAS
okosio mmnuHApa. llepeceuenue cdepbl u mapa ¢ miockoctelo. Kacanuwe miapa u cdepbl
II0CKOCThI0. [loHATHE MHOTOrpaHHUKA, OIMMCAaHHOTO OKOJIO c¢epbl, c@epbl, BIUCAHHOW B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUsI.

[Inomaas MOBEpXHOCTH MMWIMHApA, KOHYyca, Iuiomanb cdepbl u e€ yacteil. [lomobue B
npoctpactBe.  OTHomeHHe  00BEMOB, IJIOHIaJeld  MOBEPXHOCTEM  MOJOOHBIX  Quryp.
[IpeoGpazoBanue mnoaoOusi, romorteTus. PemieHune 3amady Ha IJIOCKOCTH C HCHOJIb30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTpoenue ceyeHnit MHOrOrpaHHUKOB U TeJl BpALlEHUs: CeUeHUs IMIHHApa (TapaiyieabHo U
MEPIEeHIUKYIIIPHO OCH), CEUYEeHUs KOHyca (MapajielbHble OCHOBAHHUIO U MPOXOJIIME uepe3
BEpIIMHY), CEYEHMsI IIapa, METOJbl MOCTPOEHUS CEUEHUH: METOJl CIIEJIOB, METOJI BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepauuu Haja BEKTOpaMu. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeEHUs. IIpsMoyronpHas cucremMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxenue BekTopa mo 6Oasucy. KoopawHaTHO-BEKTOPHBIM METON TMpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHHsI B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OtoOpakenus. J[BrkeHus u paBeHCTBO ¢uryp. Obmue cBoicTBa
NBUKEHUH. Buapl ABMKeHUIN: mNapajuleNbHBbIA MEpeHOC, LEeHTpajbHas CUMMETPHs, 3epKajbHas
CUMMETpHSI, TIOBOPOT BOKPYT Tpsimoii. [IpeoOpazoBanus mogoous. [psimas u chepa Diinepa.
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NPEAMETHBIE PE3YJIbTATDBI
K koniy 10 kjacca oOydaronuiicss HayIuTCs:

J cBOOOJTHO OTEPUPOBATH OCHOBHBIMH MOHATHSMH CTEPEOMETPHH TNPH PEIICHUH 33434 U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

J MPUMEHATh AaKCHOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX MPU PELICHUH T€OMETPUUYECKUX
3azay;

J KJIaccu(UIMPOBaTh B3aMMHOE DACIOJIOXKEHHE TNPSAMBIX B NPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

J CcBOOOJTHO ONEpUPOBATh TMOHATHAMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXK Y IPSIMOM U IJIOCKOCTBIO;

J CBOOOHO ONEpPUPOBATH MOHATUSAMU, CBA3aHHBIMHU C MHOTOTPaHHUKAMHU;

J CBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IpU3Ma, MHUpaMHJa,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

. KJIacCU(PHUITMIPOBATh MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS ISl KJIaCCU(PUKALIUH,

J CBOOOJHO ONEpUPOBATH MOHATHSMH, CBSI3aHHBIMM C CEYEHHMEM MHOTIOIPAaHHUKOB
IJI0CKOCTBIO;

J BBITIOJIHAT TapalljielIbHOE, LEHTPaIbHOE U OPTOTOHAJIBHOE MPOEKTUpOBaHHE (uUryp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

J CTPOUTh CEYEHHS MHOTOI'PAaHHUKOB pPAa3jIMYHbIMU METOJAaMH, BBIMIOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTENH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

J BBIYMCIATh  IUJIOLIAAM  T[OBEPXHOCTEM  MHOTOTPaHHUMKOB  (NpU3Ma,  NUpaMKa),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyIt;

o CBOOOJIHO ONEPUPOBATH MOHATUAMHU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (PUTYpPBI;

o CBOOOJIHO OINEpPUPOBATH MOHATHSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

o BBITOJIHATH AEHCTBHS HaJl BEKTOpaMH;

o pemaTh 3aayd  Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOLIEHMH U HaXOXKICHUE

TreOMETPUYECKUX BEJIMYHH, MPUMEHSISI U3BECTHbIE METObl MPU PEUICHUH MaTeMaTHYeCKUX 3a/1ay
MOBBILIEHHOTO U BHICOKOTO YPOBHSI CJIO’KHOCTH;

J MPUMEHATh MPOCTEHllINe MpOorpaMMHBIE CpPEACTBA U AIEKTPOHHO-KOMMYHHKAI[MOHHbBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aa4;

J W3BJIEKaTh, MPEOOPa30BbIBATE U HHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;

. MPUMEHATh IOJyYCHHBIE 3HAHUSA Ha MPaKTUKE: CPaBHUBATh U aHAIM3UPOBATH peaibHbIC
CUTYyallud, MPUMEHITh H3y4CHHbIC TOHATUSA B IMPOLIECCE IOUCKA PEIICHUS MaTeMaTUu4ecKu
chopMynupoBaHHON MpoOIeMBbl, MOAETUPOBATH pEAIbHbIE CUTyallMd Ha S3bIKE TE€OMETPUH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM TE€OMETPHUYECKHX TMOHSITUH U TEOpeM,
anmapata anreOpbl, periarh MPaKTHYEeCKUE 3aaud, CBS3aHHBIE C HAXOXKICHHUEM I'€OMETPUUYECKUX
BEJIUYMH;

. MMETh TpeAcTaBieHUs] 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KaK COCTAaBHON dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.

K koniy 11 kinacca oOyyaromuiicss HayqYuTCs:

o CBOOOJITHO ONEpUPOBATh MOHATHSMM, CBA3aHHBIMH C IWIMHAPUYECKOH, KOHHYECKOH WU
cepuueckoil MoOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYEeHHUS

J OTIEPUPOBATH NOHATHIMHU, CBA3aHHBIMU C TEJIAMH BpAILEHUS: IUIIMHIPOM, KOHYCOM, cepoii
U I1apoM;
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. pacmo3HaBaTh Tena BpamieHus (IWIMHIP, KOHYC, cepa M map) U OOBACHATH CHOCOOBI
IMOJIYYCHHA TCJI BpalllCHU A,

o KJIacCH(PUIIUPOBATH B3aHMHOE PACIIOJIONKEHUE CHEPBI U INIOCKOCTH;

o BBIYUCIIATh BCIIMYHUHBI 3JICMCHTOB MHOTI'OIPAHHUKOB W TCJI BPALICHUA, 00BEMEI U IJioniaan
HOBerHOCTeﬁ MHOTI'OT'PpaHHUKOB U TCJI BPpAalICHUA, TCOMCTPUUCCKUX TCJI C IPUMCHCHUECM (1)OpMy.H,

o CBO60[[HO ONCprupoOBaTh IMOHATHUAMH, CBA3AHHBIMH C KOM6I/IHaHI/I$[MI/I TCJI BpallCHUA U

MHOTOT'PaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBIM B cdepy M ONHCaHHBIA OKoJIo cdepbl, chepa,
BIIMCAaHHasl B MHOTOIPAHHUK WJIM TEJIO BPALLCHHUS;

. BBIUMCIIATH COOTHOIICHHS MEXTy TUIOIIAISIMH MTOBEPXHOCTEN M 00bEMaMU MOIOOHBIX TEIT;

. n300pakaTh M3y4aeMbie (PUTYPHI, BBITIOIHATH (BBHIHOCHBIC) INIOCKHAE YEPTEKHU U3 PHCYHKOB
MPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPALLEHUS;

. U3BJIEKaTh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJICTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

. CBOOOJHO ONEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHATH ONEPALNU HAJl BEKTOPaMU;

. 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

J peniaTh TEOMETPUYECKHE 3aa4M HA BBIYMCIIEHUE YIVIOB MEXAY NPSIMBIMU U IUIOCKOCTSIMH,

BBIYMCIICHHUEC paCCTOHHI/Iﬁ OT TOYKHM OO0 IINIOCKOCTH, B IMCJIOM, Ha MIPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O METOAA IMPU PCIICHUH,

. CBOOOJIHO OTEpPUPOBATh MOHATHUSMH, CBSI3aHHBIMU C JIBIDKCHHEM B TMPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUM;
. BBITIOJTHATH M300paKE€HUsI MHOTOTPAHHUKOB W TEJI BpAIleHUs MPU TapajlIeIbHOM TIEPEHOCe,

LEHTPAIBHOM CUMMETPUM, 3€PKAJbHOM CHUMMETPUU, TIPU TOBOPOTE BOKPYr  MPSAMOM,
npeoOpazoBaHus OI00MS;
J CTPOUTH CEYEHMs] MHOTOTPAHHUKOB U TEJ BpAIllEHUS: CEYCHHs IWIMHJIpA (MapajjiebHO U
MEPIEeHIUKYIIAPHO OCH), CEUYEeHHs KOHyca (MapajielbHble OCHOBAHHUIO M MPOXOJSIINE uepe3
BEpIINHY), CEUCHUS 11apa;

L4 HCII0JB30BaTb MCTOABI IIOCTPOCHUA CEUCHHIA: METOA CJICOO0B, MCETOA BHYTPCHHETO
IIPOCKTUPOBaHUA, METO IIEPEHOCA ceKymeﬁ IIJIOCKOCTH,

L4 JAOKa3bIBaTh 'COMCTPUUCCKUE YTBEPIKACHU,

L4 INPUMECHATE T'COMETPUUCCKUE (baKTBI a1 peIICHUA CTEPCOMETPHUICCKUX  3aJay,

MPEIOJIaralIuX HECKOJIBKO IIIaroB PEIICHUs, €CIH YCIOBUs NMPUMCHEHHS 3aJaHbl B SIBHOW U
HEesSIBHOU (opme;

o pemaTh 3a7ayd  Ha JIOKA3aTEeIbCTBO MAaTEMAaTHYECKUX OTHOUICHHH W HaXOXKICHUE
TCOMETPUYCCKUX BEITHYMH;

. MPUMEHSATh TMPOTPAMMHBIC CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
pEIICHUH CTEPEOMETPUYCCKUX 3a]1au;

. MPUMEHSTh IMOJIyYCHHBIC 3HAHUS HA NPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATh U OIICHUBATH
peaibHbIC CUTYallUd, MPUMEHATh M3YYCHHBIC MOHSTHUS, TEOPEMBI, CBOMCTBA B MPOIECCE MOMCKA
pelIeHHs] MaTeMaTUYeCKl CHOPMYIIMPOBAHHON TIPOOJIEMBI, MOJICIIMPOBATh PealibHbIC CUTYAI[MH Ha
S3bIKE TEOMETPHUU, HCCIEAOBATh MOCTPOCHHBIE MOJENN C HCHOJIb30BAHHEM TE€OMETPUUYECKUX
MOHATHH M TeopeM, amnmapara anreOpbl, pemiaTs MPakTHUYeCKHUe 3a1a4u, CBA3aHHbIE C HAX0XKJICHHEM
reOMETPUYECKUX BEIUYUH;

o MMETh Tpe/AcTaBiIeHs] 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KaK COCTAaBHON dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMmblI Bcero Koutpoabueie | HpakTuieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
1 BBezienue B cTepeoMeTpuio 23 1 https://resh.edu.ru/
2 B3anMHOe pacnosiokeHue npsiMbIX B 6 https://resh.edu.ru/
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 https://resh.edu.ru/
MIPOCTPAHCTBE
4 [lepneHMKYIIPHOCTD NPSAMBIX U INTIOCKOCTEMN o5 1 https://resh.edu.ru/
B IIPOCTPAHCTBE
5 VYIIbl ¥ paccTOSIHUS 16 1 https://resh.edu.ru/
6 MHOTOrpaHHHKH 7 1 https://resh.edu.ru/
7 BekTophl B MpOCTpaHCTBE 12 https://resh.edu.ru/
8 HOBTOPCHI/IC, 0000111eHME ¥ CUCTEMATH3AIINA 5 https://resh.edu.ru/
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 0
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
0 IPOrPaMMEI Beero KOHTpﬁOJIbeIe HpaKTﬁl/l‘IECKI/Ie 06pazoBaTebHbIE
padoTsbI padoThI pecypesl
1 AHanuTHYeCKas TeOMETpHs 15 1 https://resh.edu.ru/
2 HOBToPeHHe, 0000111eH1E ¥ CHCTEMATH3AIINA 15 1 https://resh.edu.ru/
3HaHUH
3 O0BEM MHOTOTPaHHUKA 17 1 https://resh.edu.ru/
4 Tena BpanieHus 24 1 https://resh.edu.ru/
5 Tﬂeiomann MOBEPXHOCTU U 00BEMBI KPYTJIBIX 9 1 https://resh.edu.ru/
6 JIBYOKEHUS 5 1 https://resh.edu.ru/
7 HOBTOPGHI/I@, 0000111EHME ¥ CHCTEMATH3AIINA 17 1 https://resh.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 3
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHblii Kypc «BeposSTHOCTP ¥  CTaTUCTHKA»  YIUIYOJEHHOTO YPOBHS  SIBJISIETCS
MPOJIOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriryOJEHHOTO YPOBHS Ha YpOBHE
cpenHero oOmiero o0Opa3oBaHusA. YueOHbIH Kypc INpelHa3HayeH Uil (QOpMUPOBAHUA Yy
o0yJaromuxcss CTaTUCTUYECKOW KYyIbTYphl M TOHMMAaHHUS POJH TEOPHM BEPOSTHOCTEH Kak
MaTeMaTHYE€CKOI0 MHCTPYMEHTA JUIsl U3y4EeHMsI CIydailHbIX COOBITHM, BEIMYUH M npoleccoB. [lpu
U3Y4YEHHH Kypca o00oramarpTrcs MpeIcTaBiIeHUs OOydaloluXcsi O METoJaX HCCIeI0BaHUsS
M3MEHYHMBOTO MHUPA, Pa3BUBACTCS MOHMMAaHUE 3HAYMMOCTH U OOITHOCTH MaTeMaTHUYECKUX METOJIOB
MTO3HAHUS KaK HEOThEMJIEMON YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Conepxkanre y4eOHOTO Kypca HaNpaBiICHO Ha 3aKpEIUICHWE 3HAHUM, TMOJTYYEHHBIX MPHU
M3Y4YEHHH Kypca Ha ypOBHE OCHOBHOI'O OOIIero oOpa3oBaHWs, M HAa pa3BUTUE MPEACTABICHUN O
CIIyJaifHBIX BEJIMYMHAX W B3aUMOCBS3AX MEXKIYy HUMH Ha BaXHBIX MPHUMEPAX, CIKETHI KOTOPBIX
MOYEpPIHYTHl U3 OKpYXarolero mupa. B pesynbrare y oOydaromuxcsi A0HKHO CPOPMHUPOBATHCS
MpEeACTaBICHUE O HauOoyiee YHOTPEOUTENbHBIX M OONMX MAaTeMaTHYEeCKHUX  MOJIEIIX,
WCTIONB3YEMBIX JUISI OTIICAHUST aHTPOTIOMETPUIECKUX U IEMOTPAPHUECKIX BEIMIHH, TIOTPEITHOCTEH
B pa3jMyHbIe POJa W3MEPEHUSX, MJIUTEIBHOCTH 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMWCTB,
XapaKTEePUCTUK MACCOBBIX SBJICHUH M MPOIIECCOB B 001IecTBE. YUEeOHBIN Kypc siBisieTcs 0a30i 1
OCBOEHHUSI BEPOATHOCTHO-CTATHUCTUYECKUX METOJ0B, HEOOXOJIMMBIX CHELHATUCTaM HE TOJBKO
WH)XCHEPHBIX CHENHaIbHOCTEH, HO TakXkKe COIMHUAIBHBIX H IICHXOJOTUYECKHUX, ITOCKOJBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIbHOW Mepe HCHOJB3YIOT ammapaT aHajliu3a
OospmuX MaHHBIX. [[eHTpanpHYyI0 YacTh y4eOHOTO Kypca 3aHHMAaeT OOCYKIEHHE 3aKOHA OOJIBIITNX
yrcenl — pyHAaMeHTaIbHOTO 3aKOHA MTPUPO/IbI, UMEIOLIET0 MaTeMaTHYECKyI0 (popMaTH3aIHIo.

B cooTBeTcTBMM € yKa3zaHHBIMH II€JIIMH B CTPYKType ydeOHOro kypca «BeposiTHOCTH U
CTaTUCTHKa» Ha YrIyOJEHHOM ypPOBHE BBIJCNEHBl OCHOBHBIE COJIEp)KaTENbHbIE JMHUU:
«Ciygalinble COOBITHS M BEPOSITHOCT» M «CiTydaifHbIe BEJIMUYMHBI ¥ 3aKOH OOJIBIITUX YHCET.

[ToMUMO OCHOBHBIX JTUHUM B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI T€OpUH I'padoB U TEOPUHU
MHO>KECTB, HEOOXOJMMbIE Ui IMOJIHOIIEHHOTO OCBOEHHUS MaTepuaja JIaHHOro y4eOHOro Kypca u
CMEXHBIX MAaTEMaTUYECKIX y4EOHBIX KYpPCOB.

Conepxanne muHuu «CrydailHble COOBITUSL W BEPOSTHOCTU» CIIY)KUT OCHOBOM  JUIsSt
(dbopMHpOBaHMS TPEACTABICHUN O pacIpeleIeHUH BEPOSITHOCTEH MEX]ly 3HAUEHUSMU CIydalHbIX
BETUYMH. BakHyI0 4acTh B 3TOU COJEp)KATEIbHON JTUHUM 3aHUMAET U3Y4YeHHE T€OMETPUYECKOTo U
OMHOMHUAIBHOTO pacrpeiesieHuil U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOraMH — MOKa3aTelbHbIM
Y HOPMaJIbHBIM PaCIpeIeICHUSIMH.

Tembl, cBs3aHHBIE C HEMPEPHIBHBIMHU CIy4allHBIMM BEIUYMHAMH M paclpeaeicHUsIMH,
aKIEHTUPYIOT BHUMaHUE OOy4alolIMXCs Ha ONHMCAHUW U U3YYEHUU CIyYalHBIX SIBICHUH C
MOMOIIBI0 HEeMpepbhIBHBIX (yHKIMI. OCHOBHOE BHUMAaHHUE YAENSETCS I[OKa3aTeIbHOMY U
HOPMAaJIbHOMY PacIpeIeICHUSM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE HW3YYEHHE CBSI3H MEXKIY
CIIyJalHBIMHM BEJIMYUMHAMHU U OMUCAHUE ITOM CBSA3U C MOMOIIBI0 KO(PPHUIMEHTa KOPPEISLUHN U €ro
BBIOOPOYHOIO aHANOra. DTU AJIEMEHTHI COJIEPKAHUS Pa3BUBAIOT TeMy «JlHarpaMmbl paccenBaHUs,
M3YYEHHYIO Ha YPOBHE OCHOBHOIO 00LIEro 00pa3oBaHMsl, U BO MHOT'OM OINHPAIOTCS HA CBEICHUS U3
KYpCOB aJre0psl U Te€OMETpHUH.

Emeé oauH 37eMeHT cojaep)kaHus, KOTOpbIM MpeiaraeTcss Ha O3HAaKOMHUTEIbHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CIy4allHBIX HE3aBUCUMBIX COOBITUH, HAaCTYNAIOIIUX B €IMHHUIY BPEMEHH.
O3HakoMJIeHHME C paclpelesieHHeM BEpOATHOCTEH KOJMYeCTBa TaKUX COOBITMH  HOCHUT
Pa3BUBAIOIIMN XapaKTep U SBJISAETCS aKTyalbHbIM Ul OyAyLIMX aOUTYpHEHTOB, MOCTYHAIOINX Ha
y4eOHbI€ CIEMAIbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMHU HayKaMU, IICUXOJIOTHEN U YIIPABICHHEM.
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Ha wusyuenme ydeOHOTO Kypca «BeposITHOCTh M CTATUCTHKA» Ha YrIyOJICHHOM YpOBHE
otBoauTCcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henemto), B 11 knacce — 34 ygaca (1 yac B
HEJIEINIO).
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COJEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBssubiil Tpad, mytu B rpade: mukiasl u 1end. CTeneHb (BAJICHTHOCTH) BEPIIMHBL.
I'padsr Ha mockocTu. [lepeBbs.

CrnydaiiHple SKCIIEPUMEHTHI (OMBITBI) M CIIy4ailHble COOBITHS. JDJIeMEHTapHbIE COOBITHS
(ucxompl). BeposiTHOCTH CiydailHOTO COOBITHS. BIIM30CTh YacTOTBI M BEPOSITHOCTH COOBITHIA
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIepeceueHue, OObEeTUHEHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammbl Ditiepa. @opmysa CI0KEHUsI BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEpPOSATHOCTEH. JlepeBO CIlydallHOTO 3KCIIEPUMEHTA.
®dopmyina noaHo# BeposaTHocTu. Dopmyna baiteca. HezaBucumbie coObITHs.

bunapHblii ciiydaliHbIM ONBIT (KMCIBITaHUE), yclieX W HeyAada. He3aBucumble HCHBITAHUS.
Cepust He3aBHCHMBIX HCHBITAaHHH 10 mnepBoro ycmexa. llepectanoBku u Qaxtopuan. Yucno
couetanuil. Tpeyronasauk Ilackana. ®opmyna OuHoma HproToHa.

Cepust He3aBUCHUMBIX HcnblTaHuM  bepnymiu. CryyaliHplii  BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTed. Jluarpamma —pacrmpeneneHus.
Onepanuu  Hajg  Ciy4allHBIMM — BEJIMYMHAMH. bHHapHasg cioy4yaiiHasg BenuuuHa. [IpuMepsl
pacnpeziesieHui, B TOM YHCJIe T€OMETPUUYECKOE U OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpeAeiieHue JBYX CIIy4alHbIX BeJW4rH. He3aBucuMBbIEe —clydailHble
BEJINYMHBI.

Marematuueckoe  OXHUJaHWUE CIydalHOW  BenWuuHbl  (pacmpeznenenus). [Ipumepsr
MPUMEHEHHs] MaTeMaTHYeCKOro OXKUIaHHs (CTpaxoBaHMe, JoTepes). MaTemaTHueckoe OXUIaHHe
OWMHApPHOW CIIy9alHOW BETWYMHBL. MaTeMaTH4eCKOoe OKHIAAHHE CYMMBI CIYYailHBIX BEJHYHH.
Maremaruueckoe 0XuAaHHE TEOMETPUYECKOT0 U OMHOMUAIBLHOTO pacipeeseHui.

Jlucniepcust 1 CTaHAAPTHOE OTKJIOHEHUE CIIydallHOW BeIMYHMHBI (pactpeaenenus). Jucnepcus
OMHApHOW CITydyallHOW BEIMYMHBI. MaTeMaTH4eCKOe OKUIaHNE TPOU3BEICHUS M AUCTICPCUSI CYMMBI
HE3aBHCHMBIX CIy4YalHbIX BenuW4HH. Jlucmepcuss u CTaHIApTHOE OTKIOHEHHE OMHOMHUAIBHOTO
pacnpenenenus. /{ucnepcus U CTaHAAPTHOE OTKIOHEHHE F€OMETPUUECKOTO PACIIPEACIICHHUS.

HepasenctBo Uebriméra. Teopema UebwbiméBa. Teopema bepHymm. 3akoH OOJBITUX YUCEN.
Bri6opounslii MmeTon ucciaenoBaHuil. Beibopounsie xapakrepucTukd. OlLieHHBAaHHE BEPOSITHOCTU
coObITHsI 1O BHIOOPOYHBIM JAaHHBIM. [IpoBepka mpocTeHIIMX THUIIOTE3 C MOMOUIBI0 H3Yy4EHHBIX
pacnpeeneHui.

HenpepsiBHble ciyuaiiHple BennuuHbl. [lpumepsl. @DYyHKIMS IUIOTHOCTH BEpPOSITHOCTH
pacupeneneHusa. PaBHOMepHOe pacnpenereHue W €ro CBOMCTBA. 3aJayd, MPUBOJSIINE K
M0KA3aTeIbHOMY pacClpeAesieHuI0. 3aJaud, NPHUBOJAAIINE K HOPMAJIBHOMY PACIPEEICHHUIO.
OyHKIMS TUIOTHOCTH BEPOSATHOCTU IMOKA3aTENbHOTO pachpeaencHus, (GYHKIUS IJIOTHOCTH
BEPOSATHOCTH HOPMAJbHOTO pacnpenenceHus. OyHKIMS MUIOTHOCTM M CBOWCTBA HOPMAIbHOTO
pacrpeneneHus.

[TocnenoBatenbHOCTh OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3amayu, MNPUBOAALIUE K
pacnpenenenuto [lyaccona.

KoBapuarnus nByx cinydaitaeix BenuuuH. Kosddunnent nuneiinoit koppensaiuu. COBMECTHBIE
HaOMIOJIEHUST JIBYX BEIMYUH. BbIOOpOUHBIH KOIPPUIIMEHT Koppemsuuu. Paznauume Mexay
JIMHEWHOM CBS3BIO M MPUYMHHO-CIIEICTBEHHON CBs3bI0. JIMHEHas perpeccusi, METO HauMEHbIINX
KBaJpaToB.
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HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEpUpPOBaTh MOHATHAMU: Tpad, TIOCKUW rpad, cBsA3HBIA rpad, myTs B rpade,
LieNb, LIUKIL, JEPEBO, CTEIIEHb BEPIIMHBI, AEPEBO CIYYalHOIO SKCIIEPUMEHTA;

cBOOOJTHO OTEPUPOBATH MOHATUSAMU: CIYIalHBINA KCIIEPUMEHT (OTIBIT), CIydailHOE COOBITHE,
AJIEMEHTAapHOE CllydallHOE COOBITHE (JIEMEHTapHbIM MCXOJ) CIy4yallHOTO OIbITA, HaXOJUTh
BEPOSITHOCTH COOBITUI B OIBITAX C PABHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUAMU;

HaxXoJuTh W (OPMYIUPOBATH COOBITHS: TIepecedeHue, OOBbeIMHEHUE MaHHBIX COOBITHH,
COOBITHE, TPOTHBONOJIOKHOE JAHHOMY, HCIIOJIb30BaTh JUArpaMMBbl Jiiepa, KOOPAWHATHYIO
OpsSIMyIO  JUISL  pEIIeHUs 3a/ad, MOJb30BAaThCS (OPMYIION CIOKEHHSI BEPOATHOCTEH  UIs
BEPOSITHOCTEH JIBYX U TpeX CIydailHbIX COOBITUI;

OTIepUPOBATh MOHATUSMU: YCIOBHAsI BEPOSITHOCTh, YMHOKEHUE BEPOSTHOCTEH, HE3aBUCHMBbIE
COOBITHSI, JIEPEBO CIYyYalHOrO S3KCIIEPUMEHTA, HAXOJUTh BEPOSTHOCTH COOBITHII C IOMOIIbIO
IpaBUJIa YMHOKEHUS, IEpEeBa CIy4allHOTO OMbITa, MCIOJIb30BaTh (GOPMYIy MOJHOM BEpOSTHOCTH,
dbopmyny Baiteca mpu pemieHun 3amad, ONpenesTh HE3aBUCUMOCTh COOBITHH MO (popmysne u 1mo
OpraHU3aly CIIy4allHOI'O SKCIIEPUMEHTA;

MIPUMEHSTh U3yYeHHbIe KOMOMHATOPHBIE (GOPMYJIBI ISl IEPEUUCICHUS AIIEMEHTOB MHOXKECTB,
AJIEMEHTApHBIX COOBITUH CITy4aifHOTO OMBbITA, PEUICHUS 33/1a4 110 TEOPHH BEPOSITHOCTEH;

CBOOOJHO OINEpPHPOBATh MOHATHUSAMU: OMHAPHBIA CIydalHBIM OMBIT (KCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMbIE MCIIBITAHUS, CEPHs UCIIBITAHUMN, HAXOJUTh BEPOSITHOCTH COOBITUI: B CEpUU
UCOBITAHUNA /10 TEpBOro ycliexa, B CEepuu HCHbITaHUM bepHymnu, B ombITe, CBSI3aHHOM CO
CITyJaifHBIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO ONEpUpPOBaTh MOHATUSAMU: CllydailHas BEJIUYMHA, PACIpEAEICHUE BEPOSTHOCTEH,
auarpamma pacrpeneneHus, OuHapHas ciydaiiHas BeJIMYMHA, T'€OMETpPUUYECKOe, OMHOMHAIbHOE
pacnpeeieHue.

K xonmy 11 kiacca oOydaromuiicss HAyIUTCs:

ONEpUPOBATh MOHATHSAMH: COBMECTHOE pacHpeAciIcHUE JABYX CIIy4alHBIX BEJIMYUH,
UCIOJb30BaTh TA0JIUIly COBMECTHOIO PACHPENENCHUs ABYX CIy4ailHbIX BEJIMYMH JUISl BBIIEJICHUS
pacnpeneseHus KaXJ101 BeJIMYNHBL, OIPEICIICHUS HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

CBOOOJIHO OIEPUPOBATH TMOHATHEM MaTEMaTHYECKOIO OXKUAAHUSA CIy4yalHON BEJIMYMHBI
(pacnpesenenus), NPUMEHSTh CBOMCTBA MAaTEeMAaTUYECKOIO OKUIAHUSA IPU PpEIICHUH 3ajad,
BBIUUCJIATH MAaTEMaTHUECKOE OXKHIaHNEe OMHOMHUAILHOIO M F€OMETPUYECKOT0 paclpeieieHui;

CcBOOOJIHO ONEpUpPOBaTh MOHATHAMM: JUCIEPCUs, CTAHIAPTHOE OTKJIOHEHHE CilydailHOH
BEJIMYUHBI, NPUMEHATH CBOWCTBA JAUCHEPCUM CIy4allHOM BeIMUYMHBI (pacnpeaesieHus) Ipu
pElIeHUH 3aJady, BBIUUCIATH IUCHEPCHUI0O W CTAHJAPTHOE OTKIOHEHHE TI'€OMETPUYECKOTO H
OMHOMMAJIBHOTO pacrpeieieHui;

BBIUUCIIATE  BBIOOPOYHBIE  XapaKTEPUCTUKU 1O JAaHHOW BBIOOpKE U OLIEHUBATh
XapaKTepUCTUKU TIEHEpaJIbHOM COBOKYINHOCTH JIAaHHBIX 110 BBIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSATHOCTH COOBITMM M NPOBEpPATh MNPOCTEHIINE CTATUCTUYECKUE T'HIIOTE3HI,
II0JIb3YSICh U3YYEHHBIMU PaCIPEIEICHUSMU.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB H TeM upposbie
Nen/n l'lpOl“péIl)MIV)IILI Bcero Kontpoakbusie | IpakTuieckue 05;:30‘£ETeﬂbl:ble
padoTsI padoThbI pecypebi

1 DreMeHTBI TeOpuH rpadoB 3 https://resh.edu.ru/

2 g;y:ﬂ"frf;f;oZ‘;’%TB‘;IT’PIC;W‘“HW cobuirist 1 3 https://resh.edu.ru/
Ormepanuy HaJl MHO)KECTBAMH M COOBITHSIMH.

3 Venomman seportmocts, Hesammcunte. 5 https:iresh.edu
COOBITHSA

4 DeMeHThl KOMOWHATOPUKH 4 1 https://resh.edu.ru/
Cepun TOCIIEIOBATENBHBIX HCTIBITAHAH.

5 Ucneitanus bepaymmm. Ciaydaiinslii BEIOOp U3 5 https://resh.edu.ru/
KOHEYHOU COBOKYITHOCTH

6 Crydaiinble BEJTMYUHBI K PACIIPEACTICHHS 14 https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 0

33



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJinuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBanu B M TEM udposbie
Ne n/m aume Oni)or;;);ianbelﬂo ¢ Beero Konrpoabubie | IIpakTuueckue oﬁ;fgsocggTenb}:me
padoTsbI padoThI pecypesI
1 3aKOH OOJIBIIMX YUCEIT 5 https://resh.edu.ru/
2 DJIeMeHThl MaTeMaTHYECKOW CTATHCTUKU 6 https://resh.edu.ru/
HenpepbiBHBIE CiTydailHbIE BEJTMYHHBI
3 (pacmipesienienus), MoKa3aTeabHOE U 4 https://resh.edu.ru/
HOPMAJIBHOE PACTIPEICIICHHS
4 Pacnpenenenue [lyaccona 2 https://resh.edu.ru/
5 CBs13b MOX/Ty CITyYaHBIMU BETHYHHAMH 6 https://resh.edu.ru/
6 O06001IeHIEe U CHCTEMATH3aIUs 3HAHUH 11 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 1
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

BepositHocth 1 ctatuctuka 10 KJIACC

ol IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTAaTHCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaThb  NOHATHUSAMU:  CpeaHee  apudmMeruyeckoe,  MeaMaHa,
HauOoJbIlIee, HAMMEHbIIee 3HaYeHHE, pa3MaX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMU: CIy4alHBIM SKCIEPUMEHT (OMBIT) U CIydailHOE
coObITHE, DJEMEHTApHOE COOBITHE (PIEMEHTApHBI WCXO0M) CIy4aHOTO
6.3 OTIbITAa; HAXOJAUTh BEPOSTHOCTU B OMBITAX C PABHOBO3MOXKHBIMH CITy4alHBIMU
COOBITHSIMHM, HAXOJIUTh U CPaBHUBATh BEPOATHOCTU COOBITUN B H3YUEHHBIX
CIIy4ailHBIX SKCIIEPUMEHTAX
Haxomuts u hopMynupoBaTh COOBITHS: TIEpeceUeHNE U 00ObETUHEHHE TaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJIb30BATHCS
' auarpaMmamu Disiepa U GOpMYIJION CIIOKEHUSI BEPOSTHOCTEH TIPH PEIICHUH
3a1a4
OnepupoBaTh NOHATUSMHU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS;
6.5 HaxXOJUTh BEPOATHOCTH C IOMOIIbIO MpaBWIa YMHOXKEHHS, C IOMOIIBIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHJIO YMHOKEHUS IIPU PEILLIEHUH 3a7a4
OnepupoBaTh MOHATHSMH: HUCHBITAHWE, HE3aBHCHUMBIC HCIIBITAHUSA, CEpUs
6.7 UCHBITAHUHN, yCIeX M HeyAauya; HaXOAUTb BEPOSITHOCTH COOBITUH B CEpUU
' HE3aBUCHUMBIX HCIBITAaHUH J0 MEepBOro ycrexa, HaXOJUTh BEPOSTHOCTH
coOBITHH B cepuu UCTbITaHuK beprymn
6.8 OnepupoBaThb  MOHATUSAMHU:  CiIydailHas  BENWYHMHA,  paclpeielieHue

BCPOSATHO CT€I>'I, AuarpaMma pacrpeaciICHUsA

Bepositnocts u cratucruka 11 KJIIACC

Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHMBaThH BEPOSITHOCTH 3HAYECHUU ciay4yailHO U BEJIMYUHBINO
' pacnpeeseHUI0 UK ¢ TOMOILbIO AarpaMmm
OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO OXKUIAHUS, TPUBOJUTH MPUMEPHI
5.2 TOTO, KaK MPUMEHSETCS MaTEMaTUYECKOE OKUJIAaHUE CIIYy4alHOW BEJIMYMHBI,

HaxXOoUThb MaTCMAaTUYCCKOC OKUJAHUC TT0 JAHHOMY PaCpCACICHUTIO
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5.3

HmeTs npencTaBiIeHue 0 3aKOHe OOJIBIINX YHCEN

5.4

NmeTh MMpeACTaBJICHHUEC O HOPMAJIbHOM paClpCACICHUN

Auareopa 10 KJTIACC

o IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BRIYKUCICHUS
11 OnepupoBaTh TOHATHAMHU: pPAlMOHATIBHOE ¥ JIEHCTBHTENBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 Bemonnare  apudmMernueckue  omepanMd € palHMOHAIBHBIMH U
' JeWCTBUTENILHBIMU YHACITAMHU
13 BrImonHATh mpUOIIKEHHBIE BEIYUCIICHUS, Mcnonbsvyﬂ MpaBHiia OKPYTJICHHUSA,
JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHH
OnepupoBaTh TMOHATHAMHU: CTEMEHb C IENBIM MOKa3aTelieM, CTaHIapTHas
14 dopma 3amucH ACHCTBUTEIBHOTO YHCIA, KOPEHb HATYypalbHOW CTEIICHH,
WCTIONh30BaTh TOIXOMANIYI0 (OPMY 3allCH JEHCTBUTEIBHBIX YHUCEN IS
peleHus MPaKTHYECKUX 331a4 U MPEICTaBICHHUS JaHHBIX
OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC M TaHI'€HC ITPOM3BOJIBHOIO YIJIA;
1.5 WCIIOJb30BaTh  3allUCh  MPOMW3BOJBLHOTO  yrja  4epe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OmnepupoBaTh MOHATUSAMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO, LEJIOE,
2.1 palMoHabHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BeimonsaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH M pellaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BeimonsaTe npeoOpa3oBaHus LEbIX, PAlMOHAIBHBIX U HMPPALMOHAIBHBIX
2.3 BBIP@KEHUII M perarh OCHOBHBIE THINbI ILEJIbIX, pPALUOHAIBHBIX U
UppalOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHUS M HEPABEHCTBA ISl PELLICHUs MaTeMaTHYECKUX 3a/1au
' U 3a71a4 U3 pa3IMYHbIX 001acTeil HayKH U pealbHOM KU3HU
MojenupoBaTh peajlbHble CUTyallUM Ha fA3bIKE€ anreOpbl, COCTABIIATh
2.5 BBIPQ)KEHUS, YpaBHEHHUsS, HEPABEHCTBA M0 YCJIOBMIO 3aJjayd, HCCIIEN0BaTh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM ammapara ajireopbl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATHAMHU: (PYHKLUSA, COCOOBI 3a1aHusl (YHKLIHHU, 001acTh
3.1 OTpeNieNIeHUs] U MHOXKECTBO 3HAYCHUH (YHKIUH, TpaduK (YHKIMH, B3aUMHO
oOpatHble GYHKIIUN
3.9 OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTh (QYHKIMH, HYJIH (YHKIUH,
' MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMNA U1 peLIeHNs ypaBHEHUN
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Crtpouth M uuTaTh rpaduKu JUHEHHON (QYHKIMH, KBAApATHYHOU (YHKIUH,

34 CTETIeHHON (PYHKITUH C LEJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpadukud  (QYHKIUN Ui WCCIENOBAaHUS TMPOIECCOB U
3.5 3aBUCHUMOCTEH MPHU pENICHHH 3a7ad W3 JPYruX Y4eOHBIX NPEIMETOB U
peaIbHOM KU3HH, BEIPAXKATh (OPMYyJIaMU 3aBUCUMOCTH MEXKY BEIIMYUHAMU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh MOHATHUSAMHU: TOCIEAOBATEIBHOCTh, apudmerndeckas U
' reOMETPUYIECKasi IPOTPECCHH
42 OnepupoBaTb NOHATUAMHU: OECKOHEYHO YObIBaroOIlas TIeOMETpUYECKas
' nporpeccus, cyMmMa 6€CKOHEYHO yObIBaIOLIE T€OMETPUUECKON TPOrPecCuu
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb3oBaTh cBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUil Al pelIeHus
' peaJIbHBIX 3a/1a4 MPUKJIAJHOTO0 XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXECTBO, OTICPAITUHU HAJT MHOYKECTBAMH
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar  JUis  OTHCAHHUS
5.2 PEATBHBIX TPOIECCOB M SBIICHUH, IPHU PEIICHUH 3a7ad U3 JIPYTHX YIeOHBIX
MIPEIMETOB
5.3 OnepupoBatb MOHATUSIMHU: ompezeNeHue, TeopeMa, CJIEJICTBHE,
JI0Ka3aTeNbCTBO

Aureopa 11 KJIACC

Ko IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BIYHCICHUS
OnepupoBaTh NOHATUSAMHU: HATypalbHOE, LEJIO€ YHUCIIO; HCIOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH II€JIbIX YHUCElNl, PAa3JIoKEHHE 4YHUCIa Ha IPOCThIC
MHOKHUTEIH JUTsl pElIeHUs 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHAIBHBIM OKa3aTeIeM
13 OnepupoBaTh MOHATUSAMU: JIOTapubM 4YHCIA, NECATHYHBIE U HATypallbHbIE
' norapu(Msl
2 VYpaBHEHHUS 1 HEPABEHCTBA
[IpumensaTh  cBOicTBa  CTEMEHW s MpeoOpa3oBaHUs  BBIPAXKEHUIA,
2.1 ONEPUPOBATH MOHATUAMM: IOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO; PEIIAThH
OCHOBHBI€ TUIIbI IOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUs  BBIPAKEHUN, COJEpXKaIUX  JOrapudmsbr;
2.2 OTIEpUPOBATh MOHATHAMH: JOrapu(pMUYECKOe ypaBHEHHE U HEPAaBEHCTBO;
penaTb OCHOBHBIE TUIIBI JIOTAPU(PMUYECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonuts penieHust mpoCcTelnx TPUroHOMETPUUECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHHU U €€ peIleHHUE;
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HCIIOJIb30BATh CUCTEMY JIMHEMHBIX YPaBHEHUH U1 pEUICHUS IPAKTUYECKHUX
3a1a4

2.5

Haxomuth pemieHuss mpocTednX CUCTEM M COBOKYIHOCTEH PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peajibHbIE CHUTyallMd Ha s3bIKE ainreOpbl, COCTABIATH
BBIPAKCHUS, YPABHECHMS, HEPABEHCTBA W CHUCTEMbI II0 YCJIOBHIO 3aJ1ayH,
HCCIIEI0BATh MMOCTPOECHHBIE MOJEIH C MCIIOJIb30BaHUEM ammapaTa anreopbl

OyHKIMH U TpapUKH

3.1

OnepupoBaTb  NOHATUSAMHU:  [EpUOJAUYECKas  (QYHKUHUSA, I[POMEKYTKU
MOHOTOHHOCTH (YHKIIMM, TOYKH BKCTpemMyMmMa (QYHKIHMM, HauOojbllee u
HauMeHblee 3Ha4eHHUs] (YHKIMHM Ha MPOMEXKYTKE; HCIOJIb30BaTh UX s
uccieoBaHus GYHKINHU, 3aJaHHON rpaduKkoM

3.2

OnepupoBaTh NOHATUAMU: TpapUKU IMOKA3aTEIbHOU, Jorapumuyueckonl u
TPUTOHOMETPUUECKUX (YHKIUH; H300pakaTh HX Ha KOOPIAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHON IJIOCKOCTU IpaQUKN JTUHEHHBIX YpaBHEHUH U
WCIIOJIb30BATh UX JJIS PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHUHN

3.4

Ucnonw3oBath Tpaduku GyHKIUH [OI8 HCCIETOBAHUS TPOILIECCOB |
3aBUCUMOCTEN U3 IPYruX YUCOHBIX TUCIHUIUINH

Havana maTemaTrHiecKoro aHanmsa

4.1

OnepupoBaTh MOHATHAMH: HEMpepbIBHAs (QYHKIUS, TPOU3BOAHAS (DYHKIIHH;
WCIIOJIb30BaTh TEOMETPUYECKHN M (U3MUECKHH CMBICI MPOU3BOIHOU ISt
pelieHus 3aaa4y

4.2

Haxonuts nmpou3BoHbIE AlIeMEHTapHBIX (QYHKIHM, BEIYUCISATH IPOU3BOTHBIE
CYMMBI, IPOU3BEJCHHUSI, YACTHOTO (YHKIIHIA

4.3

Hcnonps30BaTh MPOU3BOAHYIO JIJIsl UCCIEAOBAaHUS (YHKIIMM HA MOHOTOHHOCTh
U OKCTPEMYMBI, MPHUMEHATh PE3YJIbTaThl HCCICIOBAHUS K IOCTPOCHHIO
rpauKoB

4.4

Hcnons3o0BaTh IMPOU3BOAHYIO JIA HAXOXIACHUA HAWIYYLICro PpCIICHUA B
IIPUKIAAHBIX, B TOM YHUCJIC COMUAJIbHO-3KOHOMUYCCKUX, 3aJjadax

4.5

OnepupoBaTh MNOHATHSMH: TIEpBOOOpa3Has M  HWHTErpayl; TMOHUMATh
TreOMEeTPUYECKU U U3UYECKUI CMBICT UHTErpaja

4.6

HaxomuTh mepBooOpa3HbIe AJIEMEHTAPHBIX (YHKIUH, BBIYUCIATH WHTETPA
o ¢opmyne Herotona — JleiiOnuia

4.7

Pemars MPUKJIAAHBIC 3a1da4d, B TOM YHUCIC COUHAJIBHO-3KOHOMUYCCKOTO H
(I)I/BI/I‘ICCKOFO XapakTepa, cpeaACcTBaMU MaTEMATUYICCKOTO aHAJIN3a

I'eomerpus 10 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

7

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 06pa3oBaHus

I'eomerpus
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7.1

OHepI/IpOBaTB MOHATUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIEICTBHUS W3 HUX IIPU PELICHUU
FeOMETPUUYECKUX 3a]1a4

7.3

OHepI/IpOBaTB IIOHATUSIMU . HapaJIJIeJIBHOCTB nu HepHeHI[I/IKYHSIpHOCTB HpHMbIX
U IJIOCKOCTEN

7.4

KnaccupumupoBaTh B3aMMHOE pACHOJIOKEHHE TPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMHU: JIBYTPaHHBIA Yroj, TpaHHU JBYTPaHHOTO YIJa,
peOpo IBYTpaHHOIO Yria, JUHEWHBIM Yroa JBYTPAaHHOIO yIJa, TpajgycHas
Mepa ABYTPaHHOI'O yria

7.6

OHGpI/IpOBaTI) MMOHATUAMMU: MHOT'OI'PAHHUK, BBIHYKHBIﬁ n HGBBIHyKJ'II:IfI
MHOTOI'paHHUK, 3JIECMCHTBI MHOTOT'PaHHHKA, HpaBI/IHBHI)Iﬁ MHOTI'OrpaHHUK

1.7

Pacnio3HaBaTte OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (MMMpaMuaa, TPU3Ma,
MPSIMOYTOJIbHBIN Hapajuieenune, Kyo)

7.8

Knaccudumuponats MHOTOTPAHHUKH, BEIOHpAs OCHOBaHUA TUIS
kiaccudukanuu (BBITYKIbIE W HEBBIYKIbIE MHOTOTPAHHUKH, MPABUIBHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIC TTPU3MBI, MTapaslIeIICITUTIC Ib )

7.9

OHepI/IpOBaTB IMOHATUAMU: CCKYyIIas MIOCKOCTh, CCHCHUEC MHOT'OT'PAHHHUKOB

7.10

OOBACHATH MPHUHIMIBI MOCTPOEHUSI CEUEHUH MHOTOIPAHHUKOB, HCIOIb3YA
METO/1 CJIe/IOB

7.11

CtpouTh CceYeHUS] MHOTOTPAHHHKOB METOJOM  CJIENOB,  BBIOJHSATH
(BBIHOCHBIC) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BU]
CBEpXY, COOKY, CHU3Y

7.12

Pemate 3aa4i Ha HaXO0XIACHUC IrCOMETPUYCCKNX BCIUWYHUH I10 o6pa3uaM NI
aJIropurMaM, IpUMCEHAA HU3BCCTHBIC AHAJIMTHUYCCKUC METOJABI IMPU PEHICHUU
CTaHJAPTHBIX MAaTEMATHYCCKHX 3ada4 Ha BBIYHCICHHUC paCCTOﬂHI/Iﬁ MCXKOY
ABYMs TOYKaMH, OT TOYKH [0 HpHMOfI, OT TOYKHAO INNIOCKOCTH, MCKIY
CKpCHIUMBAOITUMHUCS ITPAMBIMHA

7.13

Pemate 3aa4i Ha HAaXOXIACHUC IrCOMETPUICCKNX BCIUYHUH I10 o6pa3uaM NI
ajiropurMam, IpUMCHAA HU3BCCTHLIC AHAIMTUYCCKUC MCTOJbI IIPHU PCIICHHUHN
CTAaHAAPTHBIX MATEMATUYCCKUX 3ada4 Ha BBIYUCICHUC YIJIOB MCKAY
CKpCHIMBAOIHUMHUCA IPAMBIMU, MCEKAY HpHMOﬁ U IUIOCKOCTBIO, MCKAY
IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IIIOMAAN TTOBEPXHOCTEH MHOTOI'PAHHUKOB (IIPHU3Ma,
nupamMpia) C¢ MpUMEHEHHEM (OpMYN, BBIUUCIATH COOTHOILEHHS MEXIy
IUTIOIAASIMU IOBEPXHOCTEH, 00BEMaMU NOJJOOHBIX MHOTOI'PaHHUKOB

7.15

OHepI/IpOBaTL MNOHATHUAMU: CHUMMCTPUSA B MPOCTPAHCTBEC, LCHTP, OCb U
IIJIOCKOCTb CUMMCTPUH, HEHTP, OCh U IINIOCKOCTh CHUMMECTPUU (bI/IprBI

7.16

W3BnekaTh, npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QuUrypax, NpPEICTABICHHYIO Ha
yepTekax U pUcyHKax

7.17

HpI/IMeHHTL TreOMETPHUUICCKUC (baKTBI AJId pCHICHUA CTCPCOMCTPHUICCKUX
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3a1a4, IPEANOJararoliuX HECKOJBKO IIAaroB pEIICHMs, €CIH  YCIOBHS
MIPUMEHEHHS 33/IaHbI B sIBHOU (hopMe

7.18

[IpuMenATs  mpocTEWIIME NPOTPaMMHBIE  CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

7.19

[IpuBoauTe HpUMEPBH MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE

7.20

[IpuMeHATH NOJIy4EHHBIE 3HAHHs Ha IPAKTHUKE: AHAJIU3UPOBATH peEajbHbIC
CUTyallUM M NPHUMEHATh U3YYCHHBIC INOHATUSA B IPOLECCE IMOMCKA PELICHHUS
MaTeMaTU4ecku cHopMyIHMpOBaHHON NpPOOIEMBbI, MOACIHPOBATH pealbHBIE
CUTyallUM Ha S3bIKE T'E€OMETPHUM, HCCIEAOBaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAHNEM T€OMETPUYECKUX TMOHATUN W TEeOopeM, ammapara aireOpsl,
pemaTh MpakTUYECKHUE 3aJa4d, CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUUYECKUX
BEJINYUH

I'eomerpus 11 KIIACC

Ko IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBEPsSIEMOr0 .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh MOHATHAMH: LWIMHAPUYECKas MOBEPXHOCTh, O0O0pa3yromiue
6.1 UWIMHAPUYECKOH TMOBEPXHOCTH, UIWIMHAP, KOHHUYECKash MOBEPXHOCTb,
o0pa3yrolire KOHHYeCKOH MOBEPXHOCTH, KOHYC, cpepruueckasi IOBEpXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BpaAICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
6.5 CerMEHTa, IapOBOW CJIOH, OCHOBAHHE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJI0s1, IIIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IJIOHIAAM  TOBEPXHOCTEW TN  BpaIICHHS,
' TF€OMETPHYECKUX TeJl C MPUMEHEHHEM (popmy
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BHOUCaHHBIA B chepy u
6.7 OTIMCAaHHBIN OKOJIO cdepbl, cepa, BOUCAHHAS B MHOTOTPAHHHUK HIIA TEJO
BpallleHUs
6.8 BbIYHCHATE COOTHOIIEHUS MEXIY IJIOMAIsIMU MOBEPXHOCTEH U 00bEMaMu
' HOJ0OHBIX T
6.9 N3o00paxkaTe u3ydaembie GUTYpPHI OT PYKH U C TPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
6.10 BoInoHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEYCHUS TEJ BPaIlCHHS
W3Bnekatb, WHTEPIpPETHUpPOBaTh W MpPeoOpa3oBbIBATH HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX ~ T€OMETPUUYECKUX  (UTYypaX, TMPEACTABICHHYIO Ha

yepTekax U pUcyHKax
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6.12

[IpumensTe reomMerpuueckue (akThl IS PEIICHHS CTEPEOMETPUUECKUX
3a1a4, IPEANOJaraloliuX HECKOJBKO IIaroB peLIEHUs, €CIU YCIOBUSA
MIpUMEHEHHUs 3aJIaHbl B SIBHOM (Gopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) I[eI;'ICTBI/ISI CJIOKCHUA BGKTOpOB, BBIYUTAHUA BeKTOPOB nu
YMHO)KGHI/UI BGKTOpa Ha YHCIIO, 06T)$ICH$ITI>, KaKuMHu CBOfICTBElMI/I OHHU
oOmazaroT

6.15

[IpumeHsaTh npaBUiIO Napauleaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMUA: JCKAPTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE, BEKTOP,
MOOYJb BEKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpA, YIroJl MCKIAY
BCKTOpaMmH, CKaJIIpHOC  MPOMU3BCIACHUC BCKTOPOB, KOJUIMHCApPHBIC U
KOMILIIaHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB U MPOU3BEACHHE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJspHOE IMPOU3BEACHUE, pacKialblBaTh BEKTOpP MO JABYM
HEKOJUIMHEAapPHBIM BEKTOpaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate HpOCTeﬁMHe reOMETPpUUYCCKUEC 3aJa4Yd Ha INMPHUMCEHCHUEC BCKTOPHO-
KOOPAWHATHOT'O METOAa

6.20

Pemate 3amaud  Ha [I0KA3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH U
HaX0XJICHUE TEOMETPUYCCKUX BEIUYMH 10 0O0pa3laM WM aJrOpHTMaM,
MIPUMEHSST M3BECTHBIC METOJIBI TP PEIICHUN CTAHIAPTHBIX MAaTeMaTHYCCKHX
3a7a4

6.21

[IpumensaTs  mpocTeiliue MOpOrpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPHUUECKHX 3a7a4

6.22

[IpuBoauTE TpUMeEpHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE U
YKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpumeHsTh MOJMy4YEHHBbIE 3HAHMSI HAa MPAKTHUKE: aHATU3UPOBATh pealbHbIC
CUTYallud M MPUMEHSATh U3yYCHHbIE MOHSATUS B IpOllecCe MOUCKA PEIICHUs
MaTeMaTHYeCKd CPOPMYITHPOBAHHON MPOOIEMBI, MOIECIUPOBATH pEabHbBIE
CUTyalldd Ha $S3bIKE TI'EOMETPHUH, HCCIIEN0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'E€OMETPHUYECKUX IMOHSATHH U TeopeM, ammapara anreOpsl,
peliaTh MPaKTUYEeCKUEe 3a/1aul, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJIMYUH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

BepositHocth n ctatuctuka 10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBnenne MaHHBIX ¢ MOMOIIBIO Tabmui U auarpamm. CpexHee apudMeTHUECKOE,
6.1 | wmemuana, HanOoJibIllee W HAWMEHBIIEE 3HAYCHUsS, pa3Max, TUCIIEPCHS M CTaHIAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyyaiiHble 3KCIIEpUMEHTHI (OIBITHI) U CIIydalHbIE COOBITHUS. DJIeMEHTapHbIE COOBITHS
6.2 (ucxonwr). BeposiTHOCTH ciiydailHOTO COOBITHS. BIM30CTH YacTOTHIM BEPOSITHOCTH
' coObiTuil. Ciy4aiiHble OIBITHI C PABHOBO3MOKHBIMHM JJIEMEHTApPHBIMU COOBITHUSMHU.
BeposTtHOCTH COOBITHI B OTIBITAXC PABHOBO3MOYKHBIMHU JIEMEHTAPHBIMUA COOBITUSIMHU
6.3 Omneparuu HaJ COOBITUSMHE: TIEPECEUCHHE, 0ObEIUHEHHE, TIPOTUBOIIOIOKHBIE COOBITHS.
Juarpammsl Dittepa. @opMyiia CI0KEHHS BEPOSITHOCTEN
6.4 VYcnoBHas ~ BEpOSTHOCTb.  YMHOXKEHHE  BEpOSTHOCTEH.  JlepeBo  cilydailHOTO
' skcriepuMenTta. dopmyna mosHo#M BeposiTHOCTH. HezaBucrumMbie cOOBITHS
6.5 KombunatopHoe npaBuio ymHoxeHus. [lepectanoBku u ¢pakrtopuai. Uucio coueTaHuit.
' Tpeyronpauk I[Nackans. @opmyna 6uHoma HerotoHa
bunapHbIi cydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U Heynada. He3aBucuMble MCTIBITAHMS.
6.6 Cepusi HE3aBUCUMBIX HCTBITAHUHN 10 NepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITAHUM
bepnynnu
6.7 Cnyualinas BenuuuHa. PacnpeneneHue BeposiTHOCTEH. JlmarpamMmma pacnpenesneHus.

[Ipumeps! pacnpenieneHuii, B TOM 4Kclie TeOMETPUIecKoen OMHOMUAIBLHOE

BepositHocth M ctatucTuka 11 KJIACC

Kox
5

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

UYucnoBble XapaKTePUCTUKU CIy4alHBIX BEJIMYMH: MaTeMaTHYeCKOe OXKUJaHUe,
JMCIIepCcuss U CTaHJapTHOE OTKJIOHeHHWe. [Ipumepbl mpuMEHEHus: MaTeMaTHYeCKOro
OXKUJaHUS, B TOM 4HCJIE B 3a7ayax M3 IOBCEIHEBHOW >XM3HMU. MaremaTtudyeckoe
OXKuJlaHue OMHApHOW ciay4yailHON BenMuYuHBI. MaTeMaTHuecKoe OXKHUIAHHUE CYMMBbI
CIIydallHbIX BEJIMYMH. MaTeMaTHUeCKOE OKUIAHUE W JUCIEPCHUSI TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacrpeieeHnit

5.2

3akoH OOMBIIMX YHCEN M €ro pojib B Hayke, Mpupoje u oOlmiectBe. BriOOpouHBIif
METO]I UCCIIeI0OBaHUN

5.3

HpI/IMepLI HCTMIPEPBIBHBIX CJ'Iy‘IB.fIHBIX BCJIIMYHH. IlonsaTtue 0 IJIOTHOCTH
pacnpeaciiCHu. 38.)13.‘-11/1, NPpUBOAAINNEC K HOPMAJIbHOMY paCIIPCACICHULO. IIonsatue o
HOpMaJIbHOM pacClpCACICHUN

Auareopa 10 KJTIACC
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Yucna v BIYKCICHUS
Panmonaneabie ynciia. OOBIKHOBEHHBIC B JCCATHIHBIC APOOH, MPOICHTHI, OECKOHCUHBIC
11 | mepuoandeckue Ipobu. ApudmeTHyecKkue Orepanud ¢ palroOHATBHBIMUA YHCIIAMH,
' npeoOpa3oBaHus YHCIOBBIX BbhIpakeHWi. [IpumeHenune npoOeil M MPOLEHTOB st
pELIECHUS TPUKIIAIHBIX 33/1a4 U3 Pa3JIWYHbIX OTpAciIel 3HAHUW U pEAIbHOM KU3HU
JleiicTBUTENbHBIC YKcIa. PanuoHanbHbBIe W MppalMOHANBHBIE YKcia. Apudmernueckue
1.2 | omepamuu c JEHCTBUTCIBHBIMU 4YHclIaMd. [IpuOmvmkEHHBIC BBIYMCICHUS, IPaBHIIA
OKPYIJICHHS, TPUKUIKA U OIICHKA PE3yJIbTaTa BBIUYMCICHUN
Crenens ¢ 1enbM nokaszareneMm. CtanaapTHas GopMa 3amucH IeUCTBUTEIHHOTO YUCa.
1.3 | Hcnonws3oBanue MOIXOsmmield (GopMbl 3almuch JICWCTBUTEIBHBIX YUCEN JUIS PEIICHHS
MPAKTUYECKHX 3aJ1a4 U TIPEICTABIICHUSI TaHHBIX
14 Apudmernueckuil KOpeHb HaTypajdbHOUW creneHu. JlelcTBus ¢ apu@MeTHUeCKUMU
' KOPHSIMH HATYPaJIbHOW CTETIeHU
15 CuHycC, KOCUHYC U TaHTE€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, AapKKOCHHYC, apKTaHT€HC
YHICIIOBOTO apryMeHTa
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 TosxmecTBa v TOXKAECTBEHHBIE MPE0OpPa30BaAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIpaXeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
' bopMyIbI
53 YpaBHeHue, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
WHTEPBAJIOB
2.4 | Pemienue nenblx U JpoOHO-PALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppalMoHaIbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPABHEHHIMA
57 [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3aJad U 3a/a4 U3
' Pa3IMYHbIX 00J1aCTe HAYKH U pealIbHOM JKU3HU
3 OyHKIMH U TpaduKH
3.1 | ®yukuwus, ciocoOsl 3ananus ¢pyukuun. ['padux Gynkiuu. Bzaumuo odbpatasie GyHKIMH
3.9 Ob6nacTh onpeaeneHus 1 MHOXKeCTBO 3HaueHNH Gpynkuuu. Hymu ¢pynkuun. [Ipomexxyrku
' 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIE (DYHKITUU
33 CrenenHas QyHKIHS C HATypaJdbHBIM U IIeNbIM MoKazareneMm. EE cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KopHs N-0i cTeneHn
3.4 TpuronomeTpuyeckass OKPYKHOCTb, OIpeAeTeHHEe TPUTOHOMETPUUYECKUX (YHKIUH
' YHUCJIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaauza
41 IlocnenoBatenbHOCTH, CHOCOOBI  3aJaHUsl  MociefoBaTenbHOCTEl. MOHOTOHHBIE
' MOCJIEA0BATEIbHOCTH
4.2 Apudmernueckas © reoMmeTrpuueckas mporpeccuud. beckoHeuHO — yObIBarommas

TCOMECTPHUUYCCKAsA TPOTpPCCCHsl. CyMMa OCCKOHEYHO Y6I>IBaIOIJ_[eI7I FCOMCTqueCKOﬁ
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nporpeccuu. GopMyiia CIOKHBIX MPOLIEHTOB. M croap30BaHe MPOrpeccuu Ui perieHus
peanbHBIX 3a/1a4 MPUKIAJIHOTO XapaKTepa

S) MHoxecTBa U JIOTHKA
MHoxecTBO, onepanuu Haja MHOKecTBaMu. Jluarpammsl Diliiepa — Benna. [Ipumenenue
5.1 | TeopeTuKo-MHOXKECTBEHHOT'O amrapara i ONHUCaHUsl peajlbHbIX MIPOLIECCOB U SBJICHUIH,
IIpY pELIeHNH 3aJa4 U3 IPYTUX y4eOHbIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, J0KA3aTEIHCTBO

Auareopa 11 KIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYMCICHUS
1.1 HarypanbHblie u nenbie ynucna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
1.2 Crenens ¢ pallnoHaIbHBIM MOKa3zareneM. CBOWCTBA CTENEHU
1.3 Jlorapudm ugucna. [lecaTHIHbIE U HATYypaJIbHBIC JTOTapH(PMBI
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaKEHUH, coAepKaIIUX JJOTapU(pMbI
2.2 [IpeoOpa3oBanne BEIpaKEHHA, COACPIKAINX CTENIEHH C PallOHAIBHBIM TIOKa3aTeneM
2.3 [Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA
26 CucrteMbl JTUHEWMHBIX ypaBHEHUH. Pelienne npukIagHbiX 3a1ad ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpPaBHEHHUI
2.7 CucreMbl 1 COBOKYITHOCTH pPallOHATIbHBIX YPABHEHUN U HEPABEHCTB
)8 [IpumeHeHue ypaBHEHH, CUCTEM U HEPaBEHCTB K PEUICHUIO0 MaTeMaTHUECKUX 3a7a4 U
' 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKH U peaIbHOM KU3HU
3 OyHKIUU U TpauKu
Oyukuus. Ilepuoguueckue ¢yHkuu. [IpoMexyTku MOHOTOHHOCTH —(PYHKILHUU.
3.1 Makcumymbl W MHUHUMYMBI (GyHKIUU. HaubGonbiiee ¥ HauMeHbllee 3HAYCHUE
(GYHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu
3.3 [TokazarenpHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Hcnons3oBanue rpadukoB (QyHKIMHA JUIS UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HHUKAIOT NP PELICHNH 3aJay U3 IPYTuX Y4eOHbBIX NMPEIMETOB U pealbHON
KU3HU
4 Hauana maTemMaTuueckoro aHanmsa
4.1 HenpepbiBHble GyHKIIMN. METO HHTEPBAIOB /s pellIeH!s] HEPAaBEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerpuueckuii 1 Gu3NIECKUl CMBICI TPOU3BOIHON
43 [IpousBoaHble »neMeHTapHbIX GYHKUUH. DOpMyNbl HAXO0XAEHUS IPOU3BOJHOM

CYMMBI, IPOU3BCACHUS U YaCTHOT'O (I)YHKI_II/Iﬁ
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[IpuMeHeHre MTPOU3BOMHONW K HCCIENOBAHUIO (YHKIUMH Ha MOHOTOHHOCTh H

4.4 SKCTpeMyMBbl. HaxokJeHre HaumOONbLIEr0 M HAaUMEHBIIEro 3HaueHHs (QYHKIMH Ha
OTpE3KE
45 [IpumeHeHre Mpou3BOIHOM JUIsl HAXOKICHUS HAMJIY4IIEr0 PEUICHHUs] B MPUKIAIHBIX
' 3aadax, sl ONpeeNIeHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO (OPMYIION Uit IrpadukoM
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuuecKiii U (GU3NYECKUN CMBICI. BhIuncieHne MHTErpaia mo

¢dopmyne Hetorona — JleiiOnuma

I'eomerpus 10 KJIACC

Kox
;

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHBIE TOHATHUS cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKkCMOMAaTUYECKOM MOCTPOEHUHU CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHue npsiMbIX B IPOCTPAHCTBE: MepeceKaroluecs, napajuiebHble U
CKpenBamomuecs npsmsie. IlapannenbHOCTh NPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE:
napajuiefibHple  MpsMble B MPOCTPAHCTBE, MapalIeIbHOCTh  TPEX  MPAMBIX,
MapajuIeIbHOCTh MPSAMOM M TMJIOCKOCTH. YTJIBIC COHAMpPaBJICHHBIMH CTOPOHAMH, YroOJI
MeXAy MNpSAMBIMH B THpocTpaHcTBe. [lapamnenbHOCTh TIIOCKOCTEH: NapasuieIbHbIe
IUIOCKOCTH, CBOMCTBA MapaJUIeNbHbIX IIOCKOocTel. [lpocTeiimme mpocTpaHCTBEHHBIE
(burypsl Ha TNIOCKOCTU: TETpa’Ap, KyO, mapasiesenunel, HOCTPOCHUE CeUeHU N

7.3

[lepneHUKyISIpHOCTE OPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHbIE MpsMbBIE B
MIPOCTPAHCTBE, MpPSAMBIE MapaulesIbHbIE M MEPHNEHIUKYJISAPHbIE K IUIOCKOCTH, MPH3HAK
MEPIEHAUKYIISIPHOCTA NPSAMON M IUIOCKOCTH, T€OpeMa O MPsSMON MNEPIEeHAUKYIIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXIY NMPSMOW U IUIOCKOCTBIO, JBYTPaHHBIN
yroJ1, JIMHEWHBIN yroy ABYTpaHHOro yria. [lepnenaukynsp u HaKJIOHHBIE: paCCTOSTHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSHHE OT MPsIMOW A0 IUIOCKOCTH, MpOeKIius (Urypsl Ha
IJI0CKOCTh. [leprneHIuKyIsIpHOCTh IUIOCKOCTEW: NPHU3HAK MEPHEHAUKYISIPHOCTU JIBYX
rockocren. Teopema 0 TpEX NMEepIEHAUKYIISIPax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroabHas npusma,
IpaHM ¥ OCHOBAaHUS MPU3MBI, NpsAMas M HAKIOHHAs MpPU3MbI, OOKOBas M IOJIHAS
MIOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsSMOYroJIBHBIM IapajljIesICUIe] U €ro
cBoiictBa. [Iupamua: N-yrosnpHas nupamMuaa, FpaHd ¥ OCHOBAHHUE MUPAMU/IbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTh NHMpaMM[bl, MpPaBWIbHAs U yceu€HHas NUpaMuaa. DJIEeMEHTbI
npusMbl M nupaMubl. [IpaBUibHBIE MHOTOTPAaHHUKM: TOHSATHE IPaBHIBHOTO
MHOTOIpaHHHMKa, TMpaBUJbHAas TMpH3Ma M NpaBWIbHAsg NUPaMUAA, MPaBUIbHASL
TpeyroJibHasi MUpaMKJa U MPaBUIbHBIN TeTpasap, KyO. IlpeacraBneHue o mpaBUIBHBIX
MHOTOTPaHHUKAaX: OKTa3p, AOAEKa’Ap U nkocadapyrue CedeHus MpU3Mbl U MUPaMU/Ib

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
ONEeMEHTHI CUMMCETpPUU B nupaMmujax, napauiCICIuIcaax, MpaBHUJIbHBIX
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MHOT'OrpaHHUKax

Brruncienue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, quaroHan, yrisl. [Inomans 6okoBoi
IIOBEPXHOCTHU U MOJIHOW NMOBEPXHOCTHU MPSIMOM MTPU3MBI, IJIOIIA/(b OCHOBAHUH, TEOPEMA O

7.6 | OOKOBOH TMOBEPXHOCTH TMpsiMOM mpu3Mbl. IDlnomans OOKOBOM TOBEPXHOCTH U
MOBEPXHOCTH TPABWJIGHOW MHPAaMH[IBI, TEOpEeMa O IUIONIANM YCEYEHHOW MUpPaMUIbIL.
[Nonsitue 06 06BEMe. OOBEM UpaMuUIBI, TPU3MBI

77 [MonoOusie Tema B mpoctpancTBe. COOTHOWICHHS MEXIY IUIOMAASIMU TTOBEPXHOCTEH,

00BbEMaMHU IO HOOHBIX TENT

I'eomerpus 11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

[Hunuaapuyeckas NOBEPXHOCTh, 00pasyollue LUIMHAPUYECKON MOBEPXHOCTH, OCh
I_II/IJ'II/IH)IpI/I'-IeCKOI\/'I IMOBEPXHOCTH. HI/IJ'II/IH)IpZ OCHOBaHHA M OOKOBas MMOBEPXHOCTD,
o0Opa3syromas 1 0Ch, TUIOMaAh OOKOBOW U MTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 0Opa3yrolue KOHMYECKON MOBEPXHOCTH, OCh W BEpIIMHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OocHOBaHWMe W BeplinHa, oOpasyromas W OcCh,
momaas OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opa3yrommue u
BbICOTa, OCHOBaAHHUA 1 OoKoBas IMMOBEPXHOCTDH

6.3

Cdepa u map: meHtp, paauyc, auameTp, Iouaap noBepxHocTH cheprl. BzaumuHoe
pacnojio’)keHue cdeppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHIpPA U KOHYCa

6.5

KomMOuHammu ten BpallleHHus U MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN OKOJIO
cdepsl, cdepa, BlIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonsatue 06 o0bEme. OcHOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieAactsus u3 He€. O0bEM MWIMHAPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsbl

6.7

[TogoGHble Tena B mpocTtpaHcTBe. COOTHOIICHHS] MEXY IUIOMIAASIMH OBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TET

6.8

Ceuennst umnuHApa (mapayuiebHO M MEPICHIUKYISPHO OCH), CEYEeHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bekrop Ha mockoctu M B npocTpaHcTBe. ClIOKEHME M BBIUMTAHUE BEKTOPOB.
YMHOXeHUE BEKTOpa Ha 4ucio. PasnokeHune BekTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpaBuno mapamnenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUI C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMAa KOOpAMHAT B TMPOCTPAHCTBC. KOOp,[[I/IHaTBI BEKTOpaA.
HpOCTCﬁHIHC 3alaun B KOOpJAUHAaTax. VYron MCXKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HOPpAMBIMH U ITIJIOCKOCTSAMMU.
KOOpHHHaTHO-BeKTOpHLIﬁ MCTOI ITPH PCIICHNUU IT'COMCTPUICCKHUX 3alaY
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IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/ILHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MmeronamMu 10Ka3aTenbCTB, AITOPUTMAMHE PEIICHHS 3aa4; YMCHHE
dbopmynupoBaTh W ONEPUPOBATH TMOHATUSIMH: OIpPEICIICHUE, aKCUOMa,
TeopeMa, CIEICTBUE, CBOMCTBO, MPU3HAK, OKA3aTEIbCTBO, PABHOCHIIBHBIE
(OopMyIUpOBKHY; TNPUMEHATh HX; yMEHHE QOpPMYIHpPOBaTH OOpaTHOE U
NIPOTUBOIIOJIOKHOE YTBEPKIAECHUE, IIPUBOAUTH IPUMEPBI U KOHTPIPUMEDBIL,
HUCITOJIL30BAThH METO MaTeMaTHYECKOU WHIAYKIUH, IMPOBOJUTH
JOKa3aTeJIbHBIE PACCYXICHUS NP PEIICHUH 3a/1a4, OICHUBAThH JIOTHYECKYIO
IpaBUIIBHOCTH paCCY)KﬂeHHﬁ; YMCHUE OIICpHUPOBATH IIOHATUAMU.
MHOXKCCTBO, IIOJMHOXKECTBO, OII€palryk HaAd MHOXECTBaAMMU, YMCHHUC
HUCITOJIB30BAThH TeOpeTI/IKO-MHO)I(eCTBeHHBIﬁ arirapar JJIA OIINCaHUusA
peabHBIX MPOIECCOB M SBICHUA W TPHU PEIICHUH 331ad, B TOM YHUCIE W3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh TOHATHSAMH: Tpad,
CBSI3HBIA Trpad, AepeBo, IMUKI, rpad Ha IUIOCKOCTH; YMEHHE 3alaBaTh H
ONHUCBHIBaTh Tpadbl Pa3TUYHBIMU CIOCOOAMU; HCIIOJIB30BaTh Tpadsl mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh HNOHATHAMM: HaTypajibHOE YHUCIO, LEJI0€ YHUCIIO,
CTEINEHb C IIeJIbIM MO0Ka3aTesleM, KOPEHb HATypallbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM [I0Ka3aTelieM, CTENEeHb C AECHCTBUTEIbHBIM IIOKA3aTeseM,
Jorapugm 4ucia, CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJILHOTO YHUCIIA, OCTATOK
[0 MOJYJIO, pallMOHAIBHOE YHCJIO, HUPPAlMOHAIBHOE YHUCIO, MHOXKECTBa
HATYpaJbHbIX, IEJbIX, PALMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN;, YMEHHE
UCIMOJb30BaTh IPU3HAKU JIEIMMOCTH, HAaUMEHBIIMHA OOLMil aenutens U
HavMeHbllee ollee KpaTHoe, anroput™M EBKiIMma mpu peuieHuu 3ajad;
3HAKOMCTBO C Pa3JIW4HBIMHU NO3UIMOHHBIMU CUCTEMAaMHU CUUCIICHUS; YMEHHUE
BBIMOJIHATh BBIYMCICHHE 3HAYEHUH U TNpeoOpa3oBaHMs BBIPAKEHUH CO
CTeleHs MU M Jiorapudmamu, mnpeoOpazoBaHus JIpPOOHO-pAIIOHAIBHBIX
BBIDQKEHUI; YMEHHME OIEPHUPOBATH MOHATHUAMHU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKast MPOrpeccHs, reoMeTpuyecKkas IMporpeccus, OeCKOHEYHO
yOBbIBaroIIast reoMeTpuyIecKas IIPOrpeccus; YMEHHE 3a/1aBaTh

nocCjaea0BAaTCIIbHOCTH, B TOM 4YHCIIC C IMOMOMIBIO PCKYPPCHTHBIX (I)OpMy.TI;
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YMEHHME OINEPUPOBATh MMOHATHSAMHU: KOMIUIEKCHOE YHCIO, COMNpPSKEHHbBIE
KOMIUIEKCHBIE YHCJIa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4YHcia, (opma
3allMCH KOMIUIEKCHBIX 4Hucell (reoMeTpuyeckasi, TPUTOHOMETpUYecKas u
anreOpandeckasi); yMeThb MPOU3BOJUTH apU(PMETUUYECKUE JEHCTBUS C
KOMIUIEKCHBIMH ~ YWCJIaMW;  TPUBOJUTH  MPUMEPHl  HCIIOJB30BAHHS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATUSAMM: Marpuua 2X2 u 3x3,

ONIPCACIIMTECIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJ OIIPCACIIUTECIIA

YMeHHne onepupoBarTh IMOHATHAMM: palHOHAIbHBIE, HWPPALMOHAJIBHEIE,
MOKa3aTejabHble, CTENEHHbIE, JIOTapu(PMUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE OIEpUPOBATh MOHATHUAMU:
TOXKIECTBO, TOXAECTBEHHOE IPE0Opa3OBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa ypaBHEHMH W  HEPABEHCTB, PAaBHOCWIBHOCTh YPABHEHWH,
HEPABEHCTB U CUCTEM; YMEHUE PElIaTh YPaBHEHMs, HEPABEHCTBA U CHUCTEMBI
C TOMOUIBIO PA3NIMYHBIX NPUEMOB; pelIaTh YpPABHEHUs, HEPABEHCTBA H
CUCTEMBI C MapaMeTpOM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CHCTEMBI
JUIs pelIeHus MaTeMaTHYeCKUX 3a/ad U 3aJad U3 paziIu4HbIX obyacteit

HAYKH U PEabHOM KU3HU

YMeHHne omnepupoBaTh IMOHATHAMHU: (QYHKIHS, YETHOCTh  (QYHKIUH,
MEPUOJANIHOCTh  (YHKIMH, OTPAaHUYECHHOCTh (YHKIIUH, MOHOTOHHOCTH
dbyHKIIMHA, SKCTpeMyM (QYHKIIUW, HauOoJblllee W HAMMEHBINEE 3HAYCHUS
(GYHKIIMU Ha TPOMEXYTKE, HENpepbiBHAs (YHKIMS, aCHMIITOTHI rpaduka
GyHKIMU, TIepBas W BTOpas MPOM3BOJHAS (YHKIMH, T€OMETPUYCCKHUA H
(Gu3nveckuii  CMBICT  TPOU3BOJHOW, TIEpBOOOpa3Has, ONpEIACIEHHBIN
UHTETpal, yMEHHE HaXOJUTh AacCUMOTOTHl rpaduka QYHKIUH; YMCHHE
BBIYUCIISATH TIPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UIIHH
(GyHKIUH, HAXOAUTh YPABHEHUE KAacaTeIbHOUW K rpaduKy (QyHKIUU; YMCHHE
HAXOJIUTh TPOU3BOIHBIC AIEMEHTAPHBIX (YHKIMH; YMEHHE HCIOJb30BaTh
NPOM3BOJIHYIO Ui HWCCIEAOBaHUS (YHKIMM, HAXOIUTh HAWOOJBIIUEC H
HaMMECHBIIIME 3HA4YCHUS (YHKUUH; CTPOUTH TIpadMKd MHOTOWICHOB C
UCTIONIb30BAHUEM  ammapaTa MaTeMaTH4YecKoro aHauu3a; MPUMEHSTh
MPOU3BOJHYIO IJIi HAXOXKJIEHUS HAUIYYIIErO PElIeHUS B MPHUKIAIHBIX, B
TOM YHCJI€ COLMATbHO-IKOHOMUYECKUX U (PU3UYECKHX 3a/layax; HaAXOIUTh
Iomaad u 00bEMbI (UTYp C TIOMOIIBIO MHTETpaja; MPUBOIAUTH MPUMEPHI
MaTEeMaTHYeCKOTO MOJEIUPOBAHKUS C TOMOIIBI0 U depeHInamTbHbIX

yYpaBHEHUH

YMeHue onepupoBaTh MOHATUSAMM: rpaduk (QyHKuMH, oOpaTHas QyHKIMS,
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KoMno3unus (pyHKuMiA, nuHEWHas (yHKUOWSA, KBaapaTU4Has QYHKIHS,
panMoHanbHas (QYHKUUSA, CTeNeHHas (yHKOHsS, TPUTOHOMETPUYECKUE
GbyHKIMKM, OOpaTHBIC TPUTOHOMETpPHUYECKHE (YHKIMHU, TOKa3aTelbHAs |
norapupmuueckas (QYHKIUH, YMEHHE CTPOUTh TpapuKH H3Y4ECHHBIX
(GyHKIUH, BBITONHATH MpeoOpa3oBaHus rpadukoB (QyHKIHN, WCHOIB30BAThH
rpaduKu JUI U3yYeHHs IPOIIECCOB M 3aBUCHMOCTEH, IPU PELICHUH 3aa4 U3
JIpYruX Y4eOHBIX MPEIMETOB M 3a/1ad W3 pealbHON JKW3HU; BBIPAXaTh
(dopMynaMu 3aBUCUMOCTH MEXIY BEIMYMHAMM; UCIIOJIB30BAaTh CBOMCTBA U
rpadguku GYHKIOMM A0 pelleHuss ypaBHEHUM, HEpaBeHCTB M 33Jay C
napameTpamMH; H300pakaTh Ha KOOPIMHATHOM IIJIOCKOCTH MHOECTBA

pelLIeHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapoB U
yCIyT, HAJOTH, 3a/laud U3 O0JIaCTH YNpaBlIE€HUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHMS, ypaBHEHHUS, HEPABEHCTBA M UX
CUCTEMBI M0 YCJIOBHUIO 33/1a4¥, HCCIEAOBATh IIOJYYEHHOE pEUICHUE W
OIICHUBATh IMPABJIONOJOOHOCTh PpE3yJIbTAaTOB; YMEHHE MOJICIHPOBAThH
peanbHble CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIISATh BBIPAXXEHMUS,
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBHIO 33Ja4M, MUCCIEI0BATH
MOCTPOCHHbIE ~ MOJENM C  HCIOJb30BAaHMEM  ammapara  anreOpsl,

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATUAMH: CpelHEe apuPMETHUecKOoe, MeauaHa,
HauOoJblllee U HAaUMEHbIEEe 3HAYCHHs], pa3Max, JUCIEepPCHUsi, CTaHIapTHOE
OTKJIOHEHUE YHCIOBOro Habopa; yMeHuEe H3BJEKaTb, WHTEPIPETUPOBATH
uH(bOpMaIMIO, TPEJCTABICHHYIO B Ta0lMlax, Ha Juarpammax, rpadukax,
OTPaXAloOIIyI0 CBOMCTBA pEalbHBIX IPOLIECCOB W SIBICHUN; MPEICTABIAThH
uHbOpMAIIMI0O C TOMONIbIO  Tabnull MW JAMarpaMM;  HUCCIIEIOBATh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuyecKux
METOJIOB U JJIEKTPOHHBIX CPEICTB; I'paUUYecKH HUCCIIEOBaTh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PpaMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHue onepupoBaTh MOHATUAMU: CIy4ailHBIHM OIBIT U cilydaiiHoe coObITHE,
BEPOSATHOCTb CIIyJalHOTO COOBITUS; YMEHHE BBIYMCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUUECKHX METOJOB; MPUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpPMYyNy TMOJHOM BeposTHOCTH, (GopMymy
bepuynnu, xomOuHatopHble (GakThl U (HOPMYNIBI; OLEHHBATH BEPOSTHOCTH

PCAIBbHBIX CO6LITPII>1; YMCHHUE OIICpUPOBATH IMMOHATUAMU: CJ'Iy‘I&fIHEUI
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BEIMYMHA, pPACIPEICIICHUE BEPOSATHOCTEH, MAaTEMAaTUYECKOE OXXUAAHHUE,
JMCTIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHE CIy4allHOW BEIMYUHBI, (YHKIHH
pacmpeneineHuss M IUIOTHOCTM — PaBHOMEPHOIO,  IIOKA3aTE€IbHOTO U
HOPMAJIBHOT'O pacCIpeAesICHUN; YMEHNE HUCIIOJIb30BAaTh CBOMCTBA M3Y4YECHHBIX
pacupeneneHnid Uil pelieHus 3a4ad; 3HAKOMCTBO C IMOHATHAMH: 3aKOH
OOJBIIMX YKCEN, METOJIbl BEIOOPOYHBIX MCCIIEI0BAaHUMN; YMEHHE IPUBOIUTD
OpUMEphl MPOSIBICHUS 3aKOHAa OOJBIIMX YWCET B IMPUPOJHBIX H
OOLIECTBEHHBIX SBJICHUSX; YMEHHUE OIEPUpPOBaTh MNOHATUSMHU: COUETAHUE,
NEPEeCTaHOBKA, YHCJIO COYETaHWi, YMCIO NepecTaHoBOK; OMHOM HbroToHAa;
YMEHHME NMPUMEHITh KOMOMHATOPHBIE (DAKThI U PACCYXKICHUS ISl PEeLIECHUs
3a/a4; OLIEHWBATh  BEPOSITHOCTH  peaJbHBIX COOBITUH; COCTaBISATh

BEPOSATHOCTHYIO MOJIEIIb U HHTEPIPETUPOBATH MOJyYECHHBIN PE3YIIBTAT

YMeHme OIICpHUPOBATH INOHATUAMU: TOYKa, npsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIja, TUIOCKUH YroJl, IBYI'PaHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIONIUECA MpPSAMbIC, MAPATIIETBHOCTh U
NEPHNCHAUKYIIAPHOCTE MPAMBIX U HHOCKOCTefI, yYrojia MExXay npsaMbIMHU, YI'OJl
MEXAY MPSAMOM U INIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSAMHM, PACCTOSIHHE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSIHHUE MEXAY NPSAMBIMH, PAaCCTOSHHE MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPU PEIICHUW 3aa4 H3Y4YCHHBIE
(bakThl M TEOpeMbl IUIAHUMETPUHU; YMEHHUE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY)KAIOIIEr0 MHpA; CTPOUTh MATEMAaTU4YECKHE MOJEIN C IIOMOUIBIO
FCOMETPUYECKUX TOHATUH W BEJIMYMH, peulaTb CBS3aHHBIE C HUMU

IMPAKTUYCCKUEC 3aaa4n

10

YMeHue omnepupoBaTh MOHATUSMU: IUIOIMIAAL (QUIYphl, 00BEM (UTYHI,
MHOTOTPaHHHK, PABHIIbHBII MHOTOTPAaHHUK, CEYEHUE MHOTOTpAaHHUKA, KYO,
napasuiefienunes1, npu3Ma, nupamuaa, Gurypa u MOBEPXHOCTh BpallleHUS,
WIMHIP, KOHYC, Imap, cdepa, miomanb chepbl, MIOMaAb MOBEPXHOCTH
NUPAMUJIBI, TPU3MBL, KOHYCa, LHIWHIpPA, 00BEM Kyba, MPSIMOYrOJIBHOTO
napajuiefienunena, MOUPaMHUIbL, T[PU3MBI, I[WINHApPA, KOHYyca, Ilapa,
pa3BEpTKa MOBEPXHOCTH, CEUCHUSI KOHYCA W LWJIMHJpa, NapajljiedbHble OCH
WM OCHOBAHUIO, CEYCHHE I1apa, MIIOCKOCTh, Kacaromasics chepsl, MUINHAPA,
KOHyCa; YMEHHE CTPOUTh CEUEeHHWE MHOTOTpaHHHKA, H300paxarh
MHOTOTPaHHHUKH, (DUTYpPHl M MOBEPXHOCTH BpAIICHHS, UX CEUEHHUS, B TOM
YHUCJIE C MOMOUIbIO AJIEKTPOHHBIX CPEACTB; YMEHUE IMPUMEHATH CBOWCTBA
T€OMETPUUECKUX (UTYp, CAMOCTOSATENBHO (DOPMYIHUpOBATh ONpEACTCHUS
M3y4aeMbIX (uryp, BBIIBHTaTh THUIIOTE3bI O CBOWCTBAX W MpPH3HAKAX

TCOMECTPHUUICCKUX (I)I/Il“yp, 000CHOBBIBATH WU onpoBepratb HX; YMCHHUC
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IIpOBOAUTDH Knaccmbmcaumo (1)I/II‘yp IO pa3JIMYHBIM IIPU3HAKAM, BBIIIOJIHATD

HGOGXOI[I/IMBIC AOIOJIHUTCIIBHBIC ITIOCTPOCHUSA

11

YMeHue  omepupoBaTh  MOHATHUAMHU: JBIDKEHHE B  IPOCTPAHCTBE,
napayieNbHBId TIEPEeHOC, CHUMMETpPHUsl Ha IUIOCKOCTH U B TPOCTPAHCTBE,
IIOBOPOT, IpeoOpa3oBaHuWe TOAOOMs, MOn00HBIE (UTYpPBI, yMEHHE
pacrio3HaBaTh paBHbIE W TOAOOHBIE (UTYpPH, B TOM 4YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HMCIIOJIb30BaTh T€OMETPUUYECKHE OTHOMICHUS MPH
peleHnn 3a7ady; HaXOJUTh T€OMETPHUYECKHE BEIWYMHBI (JIJTMHA, YTol,
II011a/1b, 00bEM) MPHU PEIICHUH 337a4 U3 JPYTUX y4eOHBIX IPEIMETOB U U3
peanbHON JKU3HU; YMEHHE BBIYUCIISATH T€OMETPUYECKUE BEIMYHMHBI (JITHHA,
yroJl, IUIoIaab, O00bEM, IUIOIMAAh TOBEPXHOCTH), HCIONB3YsS H3y4CHHBIC
GopMynBI M METOIBI, B TOM YHCIIE: IUIOMIAJh IMOBEPXHOCTH IHPAMU/IBI,
MPU3MBI, KOHYCa, IWJIUH/PA, TUIOIIaab chepbl; 00bEM Kyda, MPSIMOYTOJILHOTO
napaieNienunesa, MIpaMiIbl, TPU3MBbl, [HIMHIpPA, KOHYCa, [apa; YMEHHE

HaXOJWUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYP

12

YMeHue ornepupoBaTh MOHATHAMH: IMPSMOYTOJbHAs CHCTEMa KOOPJWHAT,
BEKTOp, KOOPIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCIO, pa3lioKeHHe BeKTopa Mo 0Oa3ucy,
CKaJs[pHOE TPOU3BEACHHUE, BEKTOPHOE TMPOU3BEIACHHE, YIrOJd MEXIy
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METO AJIs

PEIICHUA IT'€OMCTPUYCCKUX 3aJiad U 3aaa4 APpYyrux y‘IG6HBIX IpeaAMETOB

13

YMeHne BBIOMpaTh MOIXOANIUNA METON JJIA PEHICHHUsS 3a]a4yd; MOHMMaHUE
3HQYMMOCTH MaTE€MaTUKH B HW3YYCHHHM TPUPOJIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SBJICHWH,; YMEHHE pAcCIO3HaBaTh TPOSBICHHUE 3aKOHOB
MaTeMaTUKHd B UCKYCCTBE, YMEHHE NMPUBOJUTH MPUMEPbl MAaTeMaTHYCCKHX

OTKPBITHI POCCUHCKON M MUPOBOW MaTeMaTHUECKON HAyKU
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIEHUS

11 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

19 Pammonanbupie  ymcna.  OOBIKHOBEHHBIE W JECATHYHBIE JpOOW, TIPOICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH

13 Apudmernueckuil KOpeHb HaTypalbHOW crTeneHd. JledicTBus ¢ apupMeTHuecKuMHU
' KOPHSIMU HATypaJIbHOW CTETICHU

14 Crenenp ¢ nenbM nokasareiaeMm. CTeneHb ¢ pallMOHAIBHBIM Moka3aTteneM. CBolicTBa
' CTETIeHU

15 CuHyCc, KOCHMHYC W TaHIE€HC 4YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JleficTBuTenbHbIC ynciaa. ApupMETHIECKHE ONEpalii ¢ ACHCTBUTEILHBIMU YUCIAMH.
1.7 [TpuOnmxkEHHBIE BBIUMCICHMS], MTpaBUIa OKPYIJICHHS], IPUKHUIKA U OLIEHKa pe3ysibTaTa
BBIYMCIIEHUI

1.8 [IpeoOpazoBanue BHIPAKEHUN

19 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbie U TOrapuMUYECKUE YPaBHEHUS

2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunoHaibHbIe HEPABEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH

3.1 Oyukims, crnocodbl 3amanus QyHkuuu. ['paduk Qynkuuu. B3aumuo oOpaTHBIE
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¢ynkuuu. Yérneie n HeuétHele Gynkuuu. Ilepuoanueckue GpyHKIIHA

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid ¢yHkuumu. Hymm ¢yHkuum.

[IpoMexxyTkM ~ 3HAKOTIOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKUHUH.

32 MaxkcuMmymbl 1 MUHUMYMBI QyHKIMA. Hanbomnpiee 1 HauMeHblee 3Ha4eHNe (QYHKITHH
Ha TIPOMEXYTKE
33 Crenennasi GyHKIUSI C HATYpaJbHBIM U IIEJIBIM MOKa3zaTeneM. E€ cBoiicTBa u rpaduk.
. CoiicTBa u rpaduk KOpHS N-0ii cTENIeHN
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pa3peiBa. AcuMnTOoTH TpadukoB GyHKIKNA. CBoicTBa (QYyHKIMI, HENPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
3.8 ApupmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Havasa MaTeMaTH94ecKOro aHaamu3a
4.1 [IpousBonnas ¢pynkuun. [IpousBoaHbIE FM€eMEHTAPHBIX PYHKIMH
[IpumeHeHre NPOU3BOAHON K HCCIEAOBAaHMIO (QYHKIMH HAa MOHOTOHHOCTh U
4.2 9KcTpeMyMbl. HaxoxneHue HauOOJbIIEro M HAaMMEHBUIETO 3HAYCHHs (QYHKIUM Ha
OTpe3Ke
4.3 IepBooGpasuas. Murerpan
S MHoKecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaliuy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcarelbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®durypsl Ha IOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Maremaruka: anrebpa M Hayajla MaTeMAaTHYECKOI'O aHalM3a, TEeOMETpPHS.
Anrebpa u Havajla MaTeMaTHYEeCKOro aHanuza (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB II.B.; Yacts2: Mopakosuu A.I'. u apyrue; non
penakmueit Mopakosuua A.I'., OO11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«O0L] MHEMO3HWHA»

2. T'eometpus. 10-11 kmaccel: yueb. ais oOieoOpa3oBaT. yupexaeHuii: 6a30BbId U
npoduin. ypoBuu / JI.C.Aranacsn, B.®.byry3os, C.b.Kanomues u nap. - 22-e
u3z. - M.: IIpocBeuienue

3. Marematuka. BepositHocth u cratuctuka: 10-i1  kmacc: 06a30BbIl U
yrayonéHuelii ypoBHU: ydyeOHoe mocooue / E.A.bynumoBuu, B.A.bynbiueB -
Mocksa: [Ipocsenienue

METOINYECKHUE MATEPHAJIBI IJISA YYUTEJIA

1. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHMYECKOrOo aHalin3a, TeOMETpHs.
I'eometpus, 11 xkmacc/ CwmuproB B.A., CmupuHoBa UN.M., OO6mecTBO ¢
orpann4eHHON 0TBeTCTBEHHOCTHIO « MOl MHEMO3NHA»

2. Maremaruka: anreOpa W Hayajlla MaTeMaTHYECKOrO aHalln3a, TeOMETpHs.
I'eometpus, 10-11 xmaccel/ byry3oB B.®., IlpaconoB B.B. mom penakumeit
CanoBaunuero B.A., Akninonepuoe oobmectBo «M3aaTensctBo «IIpocBemnienner»
3.  Teopust BEpOATHOCTEH W CTATHCTUKA. DKCIIEPUMEHTAJIbHOE ydeOHOe Mmocodue
st 10 m 11 kimaccoB oOmieoOpa3zoBarenbubix  yupexnaenuii/ HO.H.Tropun,
A.A.Makapos, 1.P.Breicouxkuii, 1.B.fmenko - M.: MITHMO

4, Marematuka. Beposrnocts um cratuctuka: 10-11-e kmaccel: yriryOnEHHBIN
YPOBEHBb: 3aJIaYHMK: ydeOHOe mocobme, pa3paboTaHHOE B KOMIUICKTE C
yaeOnukom / M. B. Tkauéna. - Mocksa: [IpocBemnienue

5. Bepostaocts u cratuctuka. 10-11 kmaccel. IlnanupoBaHue M NPAKTUKYM:
yaeOHoe nocobue anst yuurens. — 104 ¢; un. (IllkonpHOE 00pazoBanme).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas snekrponHas mkomna https://resh.edu.ru/
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