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.JII/I‘IHOCTHLIC, METANIPEAMETHBIC U NIPECIMETHBIC PE3YyJdbTAThl 0CBOCHUSA
CoACpPKaAaHUA Kypca aﬂreﬁpbl H HAaYaJl MaTEeMAaTHYICCKOI'0 aHaJ/In3a

W3ydenune anreOppl W HayaJdl MaTeMaTHYECKOTO aHaiW3a IO JIaHHON
nporpaMme  CHocoOCTBYeT  (OPMUPOBAHUIO Yy  yYalllMXCAd  JIMYHOCTHBIX,
METaIpeMETHBIX M TPEAMETHBIX Pe3yJbTaTOB OOY4YEHUsS, COOTBETCTBYIOIIMX
TpeboBanusiM DeepalibHOr0 TOCYIapCTBEHHOTO 00pa30oBaTENbHOTO CTaHAapTa
CpeaHero oo1ero oopa3oBaHusl.

JINYHOCTHBIE pe3yJabTaThbl:

® BOCIIMTaHUE POCCHMCKOM TPAXKIAHCKOM WIECHTUYHOCTH: MATPUOTHU3MA,
yBaxkeHus1 K OTedecTBy, OCO3HAHUE BKJIAJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOU HAYKH;

e (OpMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO CO- BPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILLIECTBEHHON IPAKTHKHY;

® OTBETCTBEHHOE OTHOIIEHHE K OOYYEHHIO, TOTOBHOCTb M CIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPA30BaHUIO HA MPOTSIKEHUU BCEU JKU3HU; CO3HATEIBHOE
OTHOUIEHWE K HENpPEephIBHOMY OOpa3oBaHUIO KaK YCIOBHUIO  YCHEIIHOU
npo¢eCCUOHATILHON 1 OOIIECTBEHHON JIEATEIbHOCTH;

® OCO3HaHHBIA BBIOOp Oynyiiel npodeccHoHaNbHON IESATENBHOCTH Ha 0Oasze
OPUEHTHUPOBKA B Mupe Impodeccuii U MNpoPecCHOHANbHBIX MPEANOYTEHUH;
OTHOILIEHUE K MPO(ecCHOHATBHOM AESITENbHOCTH KaK K BO3MOXHOCTH y4acTus B
pPELICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAApPCTBEHHBIX M OOIIEHAIIMOHAIbHBIX
npo0biem; (popMUpOBaHHE YBAXKUTEIBHOIO OTHOIICHHS K TPYAY, Pa3BUTHE OIbITa
Y4acTHUs B COLMAIBHO 3HAYUMOM TPYJIE;

® YyMEHHE KOHTPOJHPOBAThb, OLEHWBAaTh W AHAIA3UPOBATH IPOLECC U
pe3ynbTaT yueOHON U MaTEMaTUYECKOM JACSITEIbHOCTH;

® YMEHUE YIIPaBJISTh CBOEH MMO3HABATEIBHOU €SI TEIBHOCTHIO;

® YMEHHE B3aWMOJEUCTBOBATh C OJHOKJIACCHUKAMH, JACTBMU MIAJUIETO
BO3pacTa M B3pOCIBIMH B 00pa30oBaTENIbHOM, OOIIECTBEHHO MOJIE3HOH, y4ueOHO-
MCCIIE0BATEIBbCKOM, IPOEKTHON U IPYTUX BUAAX IEATEIbHOCTH;

® KPUTUYHOCTb MBILIUICHHS, MHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCThH MpHU
pELIEHNH MaTEMAaTUYECKUX 3a/1a4.

MertanpeaMeTHblie pe3yJbTaThI:

® YMEHHE CaMOCTOSITENILHO ONPENEIIATh eI CBOEH AEATEIbHOCTH, CTABUTh U
dbopmyIpoBaTh 17151 ceOst HOBBIE 3a/1a4M B yu€Oe;

® YMEHHE COOTHOCHUTh CBOM JCHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMU,
OCYILLIECTBJISITh KOHTPOJIb CBOEH JIESATENBHOCTH B IPOLECCE AOCTHXKEHUS
pe3ynbTaTa, OnpeesTh CocoObl NIEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUM U



TpeOOBaHUil, KOPPEKTUPOBATh CBOM ACUCTBUS B COOTBETCTBHH C W3MEHSIOICHCS
CUTYalUEH;

® YMEHHE CaMOCTOSTEJIbHO NPUHUMATh PELICHUS, NPOBOJIUTH AHAIN3 CBOEU
NEATEIBHOCTH, IPUMEHSATH PA3JINYHbIE METObI [IO3HAHNS,

® BJIaJICHUE HABBIKAMU IIO3HABATEJIbHOM, Y4E€OHO-UCCIENOBATENbCKOW U
IIPOEKTHOU JEATEIBbHOCTH;

e (hopMHpOBaHWE TOHATUHHOTO armapara, YMEHHS CO37aBaTh OOOOIICHWS,
yCTaHaBIMBaTh AaHAJIOTUH, KJIAaCCU(PUIIMPOBATh, CaMOCTOSATEIBHO BBIOHMPATH
OCHOBAHUS M KPUTEPHUH TSI Ki1acCU(DUKAIINH;

® YMECHHME yCTAHABIMBATH  IIPUYUHHO-CICJCTBEHHBIE  CBSI3U, CTPOUTH
JIOTHYECKOE pacCyXJIE€HUE, YMO3aK/IIOueHUEe (MHAYKTUBHOE, NEAYKTHMBHOE U IO
aHaJIOTWMHU) U JIeNaTh BBIBOJIBI;

¢ (opmHUpoBaHUE KOMIIETEHTHOCTH B obnactu VICIIOJIb30BaHUs
MH()OPMAIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOTHA;

® YMEHUE BHJIETh MaTEeMATHYECKYI 3aJayy B KOHTEKCTE MpOOIEeMHOMN
CUTYallMM B IPYTUX JUCLMIUIMHAX, B OKPYXKAIOIIEH KU3HH;

® YMEHHE CAMOCTOATENBHO OCYIIECTBIATH IOUCK B PAa3JIMYHBIX MCTOYHUKAX,
oTOOp, aHaIN3, CUCTEMAaTU3aLUI0 U KiacCU(UKAUI0 UHPOpMaALMU, HEOOXOIUMOMN
JUISL pEeLIEHUs] MaTeMaTUYeCKUX MpoOJeM, MPEACTaBIATh €€ B MOHITHOU (opme;
IPUHUMATh PEIIEHUE B YCJIOBHUSAX HEMOJHOW WM HM30BITOYHOW, TOYHOW WIIU
BEPOATHOCTHOM HMH(OpPMAIMM; KPUTUYECKHM OLIEHWBAaTh M HHTEPHPETUPOBATH
uH(pOpMaIMIO, TOTYyYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

® YMEHHME MCMOJb30BaTh MATEMAaTHUYECKUE CPEICTBA HAIJISIAHOCTU (rpadukH,
TaOJMILIBI, CXEMBI U Ap.) I WUTIOCTPALIMK, UHTEPIPETALIMH, apIYMEHTALINH;

e YMEHHME BBIABUIATh THIOTE3bl MPU PEIICHWM 337a4d, [OHUMATh
HEO0OXOMMOCTb UX MPOBEPKU;

® [IOHMMAaHUE CYIIHOCTH QITOPUTMHUYECKUX TMPEANMCAHUN H yMEHHUE
JIEWCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM AJITOPUTMOM.

IIpeameTHbIE pe3ybTATHI:

® OCO3HAHME 3HAYCHMS MATEMATUKHU B [IOBCEIHEBHON KU3HU YEJIOBEKA,

® NIpE/ICTaBIICHHE O MaTEMaTHUYeCKOW Hayke Kak cdepe MaTeMaTH4ecKOu
NesATeIbHOCTH, 00 »3Tamax e€ pa3BUTHs, O €€ 3HAUYUMOCTH JUIsl pa3BUTHUSA
LMBWIN3aLNH;

® YMEHHUE ONUCHIBAThH SIBJICHUS PEaJIbHOrO MHpa Ha MAaT€MAaTHYECKOM S3BIKE;
IIPEICTABICHUE O MAaTEMATHYECKUX MOHATUAX U MAaTEMATHYECKUX MOJENISAX KakK O
BOKHEUIIEM HMHCTPYMEHTApHH, MO3BOJISIFOLIEM OIMCHIBATH M M3y4aTh pPa3HbIE
IIPOLIECCHI U SIBJICHHUS,



® MPEJCTABIECHUE OO0 OCHOBHBIX MOHATHAX, MAEAX M METoJax aiureopbl U
MaTEMaTHYECKOI0 aHAJIN3a;

® NIPEICTAaBICEHHE O TNPOLECCaX W SBICHUSAX, HMEIIIUX BEPOATHOCTHBIN
XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpE, 00 OCHOBHBIX
MNOHATHUAX AIEMEHTAPHON TEOPHH BEPOSITHOCTEW; YMEHHE HAaXOAUTh U OLIEHUBATh
BEPOATHOCTH HACTYIUIEHHUS COOBITUM B MPOCTEHIINX MPAKTUUECKUX CUTYALMSIX U
OCHOBHBIE XapaKTEPUCTUKH CITy4YalHbIX BEIUYNH;

® BJAJCHUE METOJAMH JOKA3aTEJbCTB U aJrOPUTMAMHU PEUICHUS; YMEHHE UX
NPUMEHSATH, IPOBOAUTH J10KAa3aTEIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

® BJIaJICHUE HaBBIKAMU MCIOJIb30BAaHUS KOMIIBIOTEPHBIX MPOrpaMM IpHU
pELICeHNN MaTEMaTUYECKUX 3a/1a4;

® IPAKTUYECKU 3HAUMMbIE MAaTEMaTUYECKUE YMEHUS U HABBIKU, CIOCOOHOCTH
UX TPUMEHEHHS] K PEIICHHUIO MaTeMaTHYECKMX M HEeMaTeMaTHYeCKuX 3ajad,
IPEANoaralime yMeHue:

v/ BBINIOJIHATH BBIYMCIACHUS C JACHCTBUTEIBHBIMH W KOMIUIEKCHBIMU
YK CIIaMU;

v/ pemiats pandoHaJbHBIC, UPPAMOHATBHBIC, TIOKA3aTelIbHbIC, CTEIICHHBIE
Y TPUTOHOMETPHUUYECKHE YPaBHEHHUsI, HEPABEHCTBA, CUCTEMBI YPABHEHUI
Y HEPABEHCTB;

v/ pemiaTh TEKCTOBBIC 3a/Ja4d ApU(PMETHUECKAM CIIOCOOOM, C TOMOIIBIO
COCTABJICHMSI M PEUICHUS] YPABHEHU, CHCTEM YPAaBHEHUN U HEPABEHCTB;

v UCMONB30BaTh anreOpandecKuii sI3bIK  JUIA  ONHMCAHHS IPEAMETOB
OKpPYXaIOIIEr0o MUpPAa U CO3AaHUSl COOTBETCTBYIOUIMX MAaTEMaTHUYECKUX
MOJICJICH;

v’ BBINOJHATH  TOXKAECTBEHHBIC  NPEOOPa3’OBaHUs  PAlMOHAIBHBIX,
VPPALMOHAIBHBIX, MOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
BBIPAKEHU;

v/ BBITNIOJIHATH OTIEPAIMU HAJ MHOKECTBAMU;

v’ uccienoBath (YHKIMH C TOMOIIBIO MPOW3BOJHON M CTPOHMTH HX
rpaduku;

v’ BBIYUCIIATH IUIOMAIH QUTYP U 0O0BEMBI TEJ ¢ MTOMOIIBIO ONPEIETIEHHOTO
UHTETpana;

v’ TIPOBOAUTH BBIYUCIIEHHS CTATUCTHYECKUX XaPAaKTEPUCTHK, BBITOJHATH
NPpUOJINKEHHBIE BBIYUCIICHUS;

v’ periaTh KOMOMHATOPHBIE 33/1a4H.



JII/I‘IHOCTHLIC, METANIPECAMETHBIC M NIPCAMETHDLIC PE3YJAbTATbI OCBOCHUSA
CoACPKaAaHUsI Kypca reoMmeTpumn

JInuHOCTHBIE pPe3y/IbTAThI:

® BOCIIMTAaHUE POCCUMCKONM TPaXKJAHCKOM HACHTUYHOCTH: MATPUOTHU3MA,
yBaxkeHHUsI K OTeuecTBy, OCO3HAHHUS BKJIaJa OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHUE
MHUPOBOU HAYKH;

e (HOpPMHPOBAHME MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

® OTBETCTBEHHOE OTHOIIEHHE K OOY4YeHHIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEU JKU3HU; CO3HATEIHHOE
OTHOIIEHHWE K HENpPEephIBHOMY OO0pa30oBaHUI0 KaK YCIOBHUIO  YCHEIIHOU
podecCHOHAIbLHOM U OOIIECTBEHHOM IESITeIbHOCTH;

® OTBETCTBEHHOE OTHOIIEHHE K OOY4YeHHIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPA30BAaHUIO HA MPOTSIKEHUU BCEU JKU3HU; CO3HATEIBHOE
OTHOIIEHHWE K HENpPEepPhIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO  YCIEUIHOM
npodecCHOHAILHON U OOIIECTBEHHO eI TeIbHOCTH;

® OCO3HaHHBIA BBIOOp Oynymied npodeccuoHaIbHON NEeATeIbHOCTH Ha 0ase
OpPUEHTUpPOBaHUS B Mupe npodeccuii U NpodecCHOHATBHBIX MPEANOUYTCHU;
OTHOIIIEHHE K MPO(EeCCUOHATBHON JEATeIbHOCTH KaK K BO3MOXKHOCTH y4acTHsl B
pelIeHNN JUYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX W OOIEHAIIMOHATBHBIX
npobiem; popMupoBaHHE YBOXKUTEIBHOTO OTHOIICHHS K TPYAY, Pa3BUTHE OIIbITA
y4acTHs B COLMAIBHO 3HAYUMOM TPY/IE;

® yMEHHE KOHTPOJUPOBATh, OIEHUBATh W AHAIU3UPOBATH MpPOIECC U
pe3yabTaT yueOHOM U MaTeMaTUUECKOMN AeSTEIbHOCTH;

® YMEHHUE YIIPABIATH CBOEH [M03HABATENILHON JIEATEIbHOCTBIO;

® yMEHHE B3aUMOJICUCTBOBATh C OJHOKJIACCHUKAMHU, JACTbMU MJIAJIIETO
BO3pacTa M B3pOCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX JESITEIHHOCTH;

® KPUTHUYHOCTh MBIIUICHHS,, MHULIMATHBA, HAaXOJAYUBOCTh, AKTHBHOCTH IMpHU
pElIEHNH MaTEMaTUYECKUX 3aay.

MeTtanpeaMeTHble pe3yJbTAThI:

® YMEHHE CaMOCTOSATEJILHO OMPENEIIATh 1€ CBOEH AeATEeIbHOCTH, CTABUTh U
dbopmynupoBaTh A ceOst HOBBIC 3a7a4M B yu€oe;

® YMEHHUE COOTHOCUTh CBOU JCHCTBUS C IUIAHUPYEMBIMH PE3YIbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH JIESATEIBHOCTH B IMPOIECCE JOCTHXKEHUS
pe3ynbTara, OnpeesaTh CIOoCOOb! IEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBHUHN U



TpeOOBaHUil, KOPPEKTUPOBATh CBOM ACUCTBUS B COOTBETCTBHH C W3MEHSIOICHCS
CUTYallUEH;

® YyMEHHE CaMOCTOSITEJIbHO NPUHUMATh PELICHUS, NPOBOJIUTH AHAIN3 CBOEU
NEATEIBHOCTH, IPUMEHSATH PA3JINYHbIE METObI [IO3HAHNS,

® BJIaJICHUE HABBIKAMU IIO3HABATEJIbHOM, Y4E€OHO-UCCIENOBATENbCKOW U
IIPOEKTHOU JEATEIBbHOCTH;

e (hopMHpOBAaHWE TOHATUHWHOTO armapara, YMEHHS CO37aBaTh OOOOIICHWUS,
yCTaHaBIMBaTh AaHAJIOTUH, KJIacCU(PUIMPOBATh, CAMOCTOSITEIBHO BBIOUPATH
OCHOBAHUS M KPUTEPHUH TSI Ki1acCU(DUKAIINH;

® YMECHHME yCTAHABIMBATH  IIPUYUHHO-CICJCTBEHHBIE  CBSI3U, CTPOUTH
JIOTHYECKOE PacCyXJIE€HUE, YMO3aK/IIOUeHUE (MHIYKTUBHOE, NEAYKTHUBHOE U IIO
aHaJIOTUHN) U JIe1aTh BHIBOJIBI,

¢ (opmHUpoBaHUE KOMIIETEHTHOCTH B obnactu VICIIOJIb30BaHUs
MH()OPMAIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOTHA;

® YMEHUE BHJIETh MaTEeMATHYECKYI 3aJayy B KOHTEKCTE MpOOIEeMHOMN
CUTYallMM B IPYTUX JUCLMIUIMHAX, B OKPYXKAIOIIEH KU3HH;

® YMEHHE CAMOCTOATENBHO OCYIIECTBIATH IMOUCK B PA3JUYHBIX HCTOYHUKAX,
0TOOp, aHaIKN3, CHCTEMATU3aLUIO U KJIacCU(UKAUIO0 MH(OPMAIIMU, HEOOXOAUMOM
JUISL peLIEeHUs] MaTeMaTUYeCKUX MpoOJeM, MPEACTaBIATh €€ B MOHITHOU (opme;
IPUHUMATh PEIIEHUWE B YCJIOBHUSAX HEMOJHOW WM H30BITOYHOW, TOYHOW WIIU
BEPOATHOCTHOM HMH(OpPMAIMK; KPUTUYECKH OLIEHWBAThb U HHTEPHPETUPOBATH
uHGOpMaIMIO, TOTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

® YMEHHME MCMOJb30BaTh MATEMAaTHUYECKUE CPEICTBA HAIJISIAHOCTU (rpadukH,
TaOJMILIBI, CXEMBI U Ap.) I WUTIOCTPALIMK, UHTEPIPETALIMH, apIYMEHTALINH;

e YMEHHME BBIABUIATh THIOTE3bl MPU PEIICHHH 3aJa4yd, [OHUMATh
HEO0OXOMMOCTb UX MPOBEPKU;

® [IOHMMAaHUE CYIIHOCTH QITOPUTMHUYECKUX TMPEANMCAHUN H yMEHHUE
JIEWCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM AJITOPUTMOM.

IIpeameTHbIE pe3ybTATHI:

® OCO3HAHME 3HAYCHMS MATEMATUKHU B [IOBCEIHEBHON KU3HU YEJIOBEKA,

® NIpE/ICTaBIICHHE O MaTeMaTHUYeCKOW Hayke Kak cdepe MaTeMaTH4ecKOu
NesATeIbHOCTH, 00 »3Tamax e€ pa3BUTHs, O €€ 3HAUYUMOCTH JUIsl pa3BUTHUSA
LMBWIN3aLNH;

® YMEHHUE ONUCHIBAThH SIBJICHUS PEaJIbHOrO MHpa Ha MAaT€MAaTHYECKOM S3BIKE;
IIPEICTABICHUE O MATEMATHYECKUX MOHATUAX U MAaTEMATHYECKUX MOJENSIX KakK O
BOKHEUIIEM HMHCTPYMEHTApHH, MO3BOJISIFOLIEM OIMCHIBATH M M3y4aTh pPa3HbIE
IIPOLIECCHI U SIBJICHHUS,

¢ IIPCACTABIICHUC 00 OCHOBHBIX MNOHATHAX, UACIAX U MCTOJaX I'COMCTPHHU,



® BJIQJICHUC MCTOJAaMM AOKA3aTCJIbCTB M aJIFOpUTMaMM PCIICHUA; YMCHHUC HUX
IMPUMCHATD, IIPOBOAUTL JOKA3ATCIBHBIC PACCYKACHUS B XOAC PCIICHUA 3a1a4,

¢ MPAKTHUYCCKHU 3HAYUMBIC MATCMATHYCCKNC YMCHUS N HABBIKHU, CITOCOOHOCTD
X IIPUMCHCHUSA K PCIICHUIO MATCMATUICCKUX U HCMATCMATHYCCKHX 3a1a4,

® BJIAJICHUC HABBIKAMH HCIIOJIB30BAHHWA KOMIIBIOTCPHLIX IIpOTrpaMM IIpHU
PCIICHUHU MAaTCMATHYCCKHX 3a/1a4.

Ilnanupyemble pe3yabTaThl 00y4eHH ajredpe U HAYAIAM
MaTeMaTH4YeCKOr0 aHAJIN3a

Boimyckauk Hayuutes B 10-11 knmaccax (1711 UCIIOJIb30BaHUS B OBCETHEBHOM
KU3HU M 00ECIIeYEHUs] BO3MOXKHOCTH YCIICIIHOTO MPOJIOJKEHUsI 00pa30BaHus 110
CIEIUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJAHBIM UCIIOJIb30BAHUEM MAaTEMaTUKH )

JJ1IeMeHTbI TCOPUHA MHOZKECTB A MATeMATHYeCKOM JIOTUKH:

e omnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHUAMH: KOHEUYHOE MHOMKECTBO,
AJIEMEHT MHOXECTBa, IIOJAMHOXECTBO, IIepecedyeHrue U OOBbEeAMHEHUE
MHOKECTB, YHUCJIOBBIE MHOYKECTBA HAa KOOPAWMHATHOM NPSIMOM, OTPE3OK,
VMHTEpBa;

e onepupoBaTb Ha 0a30BOM YPOBHE MOHSTHUSAMU: YTBEPXKACHHUE, OTPHUIIAHUE
YTBEPXKICHUs, UCTUHHBIE U JIOKHBIC YTBEPXKICHUSA, IIPUUYMHA, CIIEICTBUE,
YaCTHBIN Cy4dail 001Iero YTBEPKIACHUsI, KOHTPIIPUMED;

® HaxXOJUTh NepeceyeHre U 00bEAMHEHHE ABYX MHOXKECTB, MPEICTABICHHBIX
rpauuecKy Ha YUCIOBOM NPAMON;

® CTPOUTb HA YHCIOBOW IIPAMOM IIOAMHOXKECTBO YMCIIOBOIO MHOKECTBA,
3aJaHHOE MPOCTEUIINMHU YCIOBUSIMU;

® PpAaCIO3HABATh JIOKHBIE YTBEPKACHHUS, OLIMOKU B PACCYKICHUSX, B TOM
YHUCJIE C UCITOJIB30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnou xcusnu u npu uzydeHuu opyux npeomemos:

® JCIIOJB30BaTh YHCIOBBIE MHOXKECTBA HA KOOPAMHATHOW NPSIMOM s

OIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM;

® IIPOBOJMTH JOTUYECKUE PACCYKIACHUSA B CUTyallUsIX IOBCEIHEBHOM KU3HMU.
Yucaa v BbIpaKEeHU:

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMU: IEJIO€ YHUCIO, AETUMOCTH
yuces, OOBIKHOBEHHasi JApOoOb, JAECATUYHAs ApOoOb, pallMoOHAIbLHOE YHUCIIO,
NpuOIMKEHHOE 3HAYEHHWE 4YHWCJAa, 4YacTh, JO0JIsl, OTHOIIEHWE, IPOIIECHT,
MOBBIIIIEHNE Y MTOHMKEHHE Ha 33JJaHHOE YUCJIO MPOLIEHTOB, MacIiTao;



e omepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSAMH: JorapupMm UHUCIHa,
TPUTOHOMETPHUYECKAsT OKPY>KHOCTb, TpaJyCcHasi Mepa yria, BeIMYMHA yrJa,
3aJJaHHOTO TOYKON Ha TPUTOHOMETPUUECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC YTJIOB, UMEIOIIUX MPOU3BOJIbHYIO BEIUYUHY;

® BBINOJTHATH apU(PMETUUYECKHE ACHCTBUS C LEIBIMH M palMOHAIBLHBIMU
YHUCITIaAMU;

® BBHIMOJHATH  HECIOXKHBIE  MPEoOpa3OBaHMUA  YHUCIOBBIX  BBIPAXKCHHIH,
COJEpKaIINX CTENEHH YHces, MO0 KOPHH M3 YHCEN, JIUOO JoTapu(Mbl
qucesn;

® CpaBHHUBATh PALIMOHATIBHBIE YUCIIA MEKIY COOOM;

® OIICHWBATh U CPAaBHUBATH C PAIMOHAIBHBIMU YHCIAMU 3HAYCHHS LEJBIX
CTEIEHEN 4Yucell, KOPHEW HaTypajbHOW CTENEHU U3 4YHCell, JorapudmMoB
YHCell B IPOCTHIX CIydasx;

e u300pakaTh TOUKaAMH Ha YMCIOBOW MPSIMOM LENbIE ¥ pallMOHAJIbHBIC YHCIIA;
e u300pakaTh TOYKAMHU Ha YUCIOBOM MPSAMOM IEIble CTENEHH YHCEN, KOPHU
HaATYpaJIbHOM CTENEHU U3 YHCEJI, IOTapuU(PMBbl YUCEI B IPOCTHIX CIyyasx;
® BBINOJHATH HECIOXKHBIE IPEOOPA30BaHUs 1IENIbIX U IPOOHO- pallMOHATbHBIX

OYKBEHHBIX BBIPAKEHUII;

® BBHIpAXaTh B MPOCTEHININX CIIydasx W3 PAaBEHCTBA OJHY NMEPEMEHHYIO depes
Apyrue;

® BBHIUKCIATH B TMPOCTHIX CIOy4yasX 3HAYCHHUS UHWCIOBBIX M OYKBEHHBIX
BBIPXEHU, OCYIIECTBIISISI HEOOXOIMMBIE MTOICTAHOBKU U TIPpeoOpa3oBaHus;

e u300pakaTb CXEMaTHUYECKH Yroj, BEJIMYMHA KOTOPOrO BbIpaKE€HA B
rpagycax;

® OIICHWBATh 3HAKH CHUHYCA, KOCHHYCA, TAHTE€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB.

B noBceHeBHOM KU3HU U TIPU U3YUYCHUH JPYTUX YUCOHBIX TIPEIMETOB:

® BLINOJHATH BBIYUCIICHUA IIPpKU PCIICHNH 3a/1a4 IPAKTUUCCKOI'O XapaKTepa,

® BBIIIOJHATDE IIPAKTHUYCCKHUC PACUCTEI C HCIIOJIB30BAHUCM IIPHU HCO6XOI{I/IMOCTI/I
CIIpaBOYHLIX MAaTCPUAIIOB U BBIYUCIIMTCIIBHBIX yCTpOﬁCTB;

® COOTHOCHUTH pCalbHbIC BCJINYHHBI, XapaKTCPUCTUKHU 00BEKTOB
OKPYXKaroIero Mupa ¢ X KOHKPETHBIMH YU CJIOBBIMH 3HAYCHUSAMU,

¢ HCIOJIb30BATh MCTOAbI OKPYIJICHUS, HpI/I6J'II/DKeHI/I${ H IPUKHUIKA IIPH
PCHICHUHN IMPAKTUYCCKUX 3a4a4 HOBCGI[HCBHOﬁ KHN3HHU.

YpaBHeHMs U HEPABEHCTBA:

¢ pPCIIaThb JIMHEHHBIC YPaBHCHUA U HCPABCHCTBA, KBAAPATHBIC YPABHCHUS,



pemarpy Jsorapudpmuueckue ypaBHeHuss Buga log, (bx + ¢) = d wu
npocTeime HepaBeHcTBa Buaa log,X < d;

pelmath ToKas3aTelbHBE ypaBHeHMs, Buma a’**¢= d (rme d MoxHO
NPEJICTAaBUTh B BUJC CTCTICHH C OCHOBAaHUEM a) U MPOCTEUIINC HEPaBEHCTBA
Buga a*<d (rme d MOXHO IpeACTaBUTH B BHJIE CTEIICHH C OCHOBAHUEM a);
IPUBOIUTH HECKOJIBKO PUMEPOB KOpHEH MpOCTEHIIero
TPUTOHOMETPHUUYECKOT O YpaBHEHHS BUIA: Sin X =a, COs X = a, tg Xx=a, ctg X
= a, r€ a — Ta0JIMYHOE 3HAYEHUE COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKON

byHKIUH.

B HOBCCI[HCBHOﬁ JKU3HU U IIPU U3YUYCHUH JPYIUX IIPECAMCTOB!

COCTAaBISITb M PEIIATh YPAaBHEHHs M CUCTEMbl YPAaBHEHUM IIPU PELICHUU
HECJIOKHBIX NMPAKTUYECKUX 3a]1a4/

DyHKUMH:

ornepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: 3aBHCHMOCTb BEJIMYUH,
GyHKIUSA, apryMEHT M 3HaueHue (QyHKIUHU, O00JIACTh ONpPEACIICHUS U
MHO>KECTBO 3HAa4€HH (QyHKIUU, rpaduK 3aBUCUMOCTH, rpaduK (PyHKIUH,
HyId (QYHKUHH, TMPOMEXYTKH 3HAKOMOCTOSHCTBA, BO3pacTaHUWE Ha
YK CJIOBOM ITPOMEXKYTKE, YObIBAHHE HA YHCIIOBOM IIPOMEXYTKE, HauOOJIbIIIEE
U HauMeHblllee 3HayeHHe (yHKIMM Ha YHUCIOBOM IPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEPUOLT;

ornepupoBaTh Ha 0a30BOM YypOBHE TOHATHSAMHU: TMpsAMas W oOpaTHas
IPONOPIUOHAIBHOCTh JIMHEHHAs, KBaJpaTh4yHas, JorapupMuyeckas u
NoKasaTesibHasi PyHKIUU, TPUTOHOMETPUYECKUE (DYHKIINH;

pacno3HaBaTh TpauKu >SJIEMEHTapHbIX (DYHKIMI: NpsAMOM U 0OpaTHOM
MPOTMOPIIMOHAILHOCTH , JIMHEWHOW, KBaApaTHUYHOW, JOTapuMHUUECKOU U
NOKa3aTesIbHON (QYHKIM, TPUTOHOMETPUYECKUX (PYHKIUH;

COOTHOCHUTH TpaduKH dSJIEMEHTApHBIX (YHKIMA: NOpsMod U oOpaTHOM
MPOTOPIIMOHAILHOCTH , JIMHEWHOW, KBaJIpaTHUYHOW, JOTapu(MHUUECKOU U
MOKa3aTeIbHONW (DYHKIUH, TPUTOHOMETpUUECKNX (YHKIUNA C (opMysamu,
KOTOPBIMU OHHM 33/1aHBbI;

HaXOJUTh MO Tpauky NpUOIMKEHHO 3HAYEHUS (QYHKIMM B 3aJaHHBIX
TOYKaX;

omnpenensaTte Mo rpaduKky CcBOHCTBA (YHKUUMU (HYJTH, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA,  NPOMEXKYTKM  MOHOTOHHOCTH, HauOoJIblIue U
HAaMMEHBbIIME 3HAYEHUS U T.11.);



® CTpOUTH OCKU3 Tpaduka (YHKIUH, YIOBICTBOPSIONICH MPHBEICHHOMY
Ha0oOpy ycJIOBUH (MPOMEXKYTKH BO3pacTaHusi / YyOBIBaHHS, 3HAYCHHE
(GYHKIIMM B 33/1aHHOM TOYKE, TOUKH SKCTPEMYMOB U T.11.).

B noBceqHEBHOM )KU3HU U ITPU U3YUYEHHUH IPYTUX MIPEAMETOB:

® ONpeNeNATh MO rpaukaM CBOMCTBA PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanOonplIKe W HAaMMEHBIIWE 3HAYEHUs, MPOMEXKYTKH BO3pacTaHUs U
yObIBaHUS, MPOMEKYTKU 3HAKOMIOCTOSHCTBA | T.11.);

® UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOU
CUTYyaLWH.

JIeMeHTbl MATeMaTH4YeCKOro aHajmu3a:

e OINEpUpOBaTh Ha 0a30BOM YpOBHE MOHATUSAMHU: MPOU3BOAHAS (PYHKUMU B
TOYKE, KacaTeabHas K rpaguky QyHKUIHUH, TPOU3BOAHAS PYHKIUU;

® ONpeNeNsATh 3HAUEHHE MPOU3BOJHON (DYHKIIMM B TOYKE IO HM300paKEHHIO
KacaTeJIbHOM K IpaduKy, MPOBEECHHON B 3TON TOUKE;

® pEIIaTh HECJIOXHBIE 33J]a4l HA IIPUMEHEHHUE CBS3H MEXIY NMPOMEXYTKaMHU
MOHOTOHHOCTH M TOYKaMH JKCTpeMyMma (YHKUHUH, C OAHOW CTOPOHBI, U
IPOMEXYTKaMU 3HAKOIIOCTOSIHCTBA U HYJISIMHM NPOU3BOIHOM 3TOM (pyHKIMU

— C ApYrou.
B noBceHEeBHOM KU3HU U IIPU U3YUYEHUH IPYTUX MIPEIMETOB:

® TONB3YSACh TIpadukamu, CpaBHHBATh CKOPOCTH Bo3pacTaHus (pocTa,
NOBBILICHUSI, YBEJIWYEHUS M T.I.) WIK CKOPOCTH YyObIBaHUS (TajaeHHUs,
CHIJKEHUS, YMEHBLICHUS U T.II.) BEJIMYMH B PEAJIbHBIX MPOIIECCaX;

® COOTHOCUTh TpauKd peanbHBIX TMPOLECCOB M 3aBUCHUMOCTEH € UX
ONMHMCAHUSIMH, BKJIIOYAIOUIUMU XapPAKTEPUCTHUKUA CKOPOCTH HU3MEHEHUS
(OBICTpBI POCT, TIIABHOE MOHUKEHUE U T.I1.);

® JCIOJb30BaTh I'paUKU pEAJbHBIX MPOLECCOB JIsi PEIICHUS HECI0XHbBIX
NPUKIATHBIX 3a7a4, B TOM YHUCIE ONpenessst mo rpaduky CKOpOCTh XO0Aa
nporecca.

CratucTHKa M TEOpHs BEPOATHOCTEI:

e omepupoBarb Ha 0a30BOM ypOBHE OCHOBHBIMU  OIUCATEIbHBIMU
XapaKTEePUCTHKAMU  YHCJIOBOTO Habopa: cpemHee apupMeTudeckoe,
MeJInaHa, HanOoJIbIllee 1 HAUMEHbBIIEee 3HAUCHUS;



OIIcpupoOBaTbL Ha 0azoBOM YPOBHC IIOHATHAMMU: YaCTOTa U BCPOATHOCTDL
C06BITI/IH, CﬂyqaﬁHLIﬁ BI)I60p, OIIBITHBI C PaBHOBO3MOKHBIMHA
9JICMCHTAapPHbBIMU CO6I>ITI/IHMI/I;

BBIYUCJIATD BEPOATHOCTHU COOBITHI Ha OCHOBE IoaC4YCTa 4nucjia nCXod0B.

B HOBCCHHGBHOﬁ JKU3HU U IIPHU U3YYCHUUN APYT'UX IIPCAMCETOB!:

OIICHWBATh W CPAaBHHUBATh B TPOCTHIX CIy4asX BEPOSATHOCTH COOBITUN B
pEabHOM )KU3HU;

YUTaTh, COMIOCTABIIATh, CPABHUBATH, MHTEPIIPETUPOBATH B MPOCTHIX CIydasIX
peanbHbIC JaHHBIC, TPEACTABICHHBIC B BHJIC TAOJIHII, TUATPAMM, TPaPHUKOB.

TexkcToBBIC 32JaA4N:

PemaTe HECI0KHBIE TEKCTOBBIE 33/1a41 Pa3HbIX TUIIOB;

aHAMM3UPOBATh YCIOBUE 3aJlayd, NPH HEOOXOIUMOCTH CTPOUTH IS €€
pelieHus MaTeMaTUYECKYIO0 MOJIEIb;

NOHMMAaTh M HUCIOJB30BaTh JUIA pEIIeHUs 3aJadyd  MHGOpPMAIHIO,
MIPEICTABIICHHYIO B BUJE TEKCTOBOH M CHMBOJIBLHOM 3aIlMCH, CXEM, TaOJIHII,
JuarpaMm, rpapukoB, PUCYHKOB;

JIEHCTBOBATH I10 AIITOPUTMY, COJICPIKAIIEMYCS B YCIIOBHH 3a/1a4H;
UCITIOJIb30BATh JIOTHYECKUE PACCYKICHUS IIPU PEIICHUU 3a]1a4H;

pabotath ¢ M30BITOYHBIMH YCIOBUSAMHM, BBIOMpass U3 Bcel HMHQPOpPMAIINH,
JTaHHBIE, HEOOXOUMBIE JIJISl PEIICHUS 3a/1a4K;

OCYULIECTBJISITh HECJOKHBIA TNepeOop BO3MOXKHBIX PEIICHHM, BhIOUpas u3
HUX ONTUMAJILHOE TI0 KPUTEPHUSM, CHOPMYITUPOBAHHBIM B YCIIOBHH;
aHAIM3UPOBATh U MHTEPIIPETUPOBATH TOJYUYCHHBIE PEHICHUS B KOHTEKCTE
YCIJIOBHUS 3a7]a41, BRHIOMPATH PEIICHUS, HE MPOTHBOPEYAIINE KOHTEKCTY;
pemaTh 3aJa4i Ha pacyeT CTOMMOCTH MOKYIIOK, YCITYT, TTOE3/I0K U T.I1.;
pemaTh HeCIOXKHbBIE 3a]a4M, CBSI3aHHBIEC C JIOJICBBIM YYaCTUEM BO BJIaJICHUU
bupmMoii, MpeANPUITHEM, HEIBIPKUMOCTHIO;

pemaTh 3a7a4i Ha TPOCThIC MPOIEHTHI (CHCTEMBI CKHJIOK, KOMUCCHH) U Ha
BBIYHCIICHUE CIIOKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaxX BKJIAJIOB, KPEIUTOB
Y UTIOTEK;

pemarTh MIPAKTUYECKUE 3a/1auu, TpeOytromue WCITIOJI30BaAHUS
OTPHUIIATEIBHBIX YHCENI: Ha ONpeAeiieHHe TeMIlepaTyphbl, HAa OMpeaecHUE
MOJIOKEHHS] Ha BPEMEHHOW Ocu (10 HaIlIed 3pbl M MOCJE), HAa JBUKEHUE
JIEHEKHBIX CPENCTB (IIPUXOJ/pacxoi), Ha OMpeIeTICHUE TITyOUHBI/BHICOTHI U
T.I0.;



HCII0JIL30BaTh MOHSATHE MaciTadba JJI1 HAXOXACHUA paCCTO}IHI/Iﬁ N JJIUH Ha
KapTax, IIllaHaX MCCTHOCTH, IINIaHAX HOMemeHHﬁ, BLIKpOﬁKaX, Ipu pa60Te
Ha KOMIIBIOTCPC U T.IL.

B noBceqHEBHOM )KU3HU U ITPU U3YUYEHHUH IPYTUX MIPEAMETOB:

pelIaTh HECJOXHBIE MPAKTUYECKUE 3a/1a4M, BO3HHUKAIOIINE B CUTyalHSIX
OBCEIHEBHOU KU3HU.

I'eomerpus:

OmnepupoBath Ha 6a30BOM YpOBHE MOHATHSIMH: TOUYKA, MPsiMasi, MIOCKOCTh B
IPOCTPAHCTBE, NAPAUIEIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH;

pacro3HaBaThb OCHOBHbIE BHUJbl MHOIOTPAHHUKOB (IpU3Ma, MUpaMHIa,
NPSIMOYTOJIbHBIN NapaJiIesienuIe, Kyo);

n300paxkaTh M3y4aemble (QUTYpbl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

nenath (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BUI cBEpXY, COOKY, CHU3Y;

U3BJIEKaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (purypax,
IPEJICTABICHHYIO Ha YepPTeKax U PUCYHKAX;

npuMeHaTb  Teopemy Iludaropa mnpu  BBIUMCICHHH  DIIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

HaXoAUThb  OOBEMBI M  IUIOHIAJM  IOBEPXHOCTEW  MPOCTEHUIIUX
MHOTOTPaHHUKOB C TPUMEHEHUEM (HOPMYII;

pacrmo3HaBaTh OCHOBHBIE BHJBI TEN BpalleHUs (KOHYC, HMIMHIpP, chepa u
map);

HaXoAUThb  OOBEMBI M  IUIOUIAAM  TOBEPXHOCTEM  MpOCTEHIINX
MHOTOTPAHHHUKOB U TEJI BPAIICHUS C IPUMEHEHHEM (opMyIL.

B noBceqHEBHOM )KU3HU U NIPU U3YUYEHHUH IPYTUX MPEAMETOB:

COOTHOCUTH a0CTPaKTHbBIE T€OMETPUUYECKUE MOHATHS U (PAKThI C peaJTbHbIMU
KU3HEHHBIMH O0BEKTaMU U CUTYaLUsIMU

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTYp s
pEILIEHHs TUMIOBBIX 3a7a4 MPAKTUYECKOTO COACPIKAHMUS;

COOTHOCHUTH TUIOLIA/IM MOBEPXHOCTEN TEJ OJUHAKOBOM (POPMBI pa3TUYHOIO
pasmepa;

COOTHOCHUTH OOBEMBI COCY/I0B OAMHAKOBOM (POPMBI pa3IMUHOTO pa3Mepa;



e OlLIEHUBaTh (OPMY IMPaBUIBHOIO MHOIOTPAaHHHKA IOCIE CIIHJIOB, CPE30B U
T.I. (ONpeAensaTh KOJMYECTBO BEpIIMH, pedep M TIpaHed MOIyYEHHBIX
MHOTOIPAHHHUKOB)

BeKTOPBI N KOOPAMHATHI B IPOCTPAHCTBE:

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSTHEM JEKapTOBHI KOOPAWHATHI B
POCTPAHCTBE;
® HaXOJUTh KOOPAMHATHI BEPIUIMH KyOa U MPSMOYTOJILHOTO Mapajuiesenureaa

HUcropust MaTeMaTUKM:

e OnuChIBaTh OTIEJBHBIE BBIJAIOIIMECS PE3YIbTAThl, MOJYYEHHBIE B XOJ€
pa3BUTHSA MAaTEMATUKHU KaK HAYKHU;

® 3HATH NPUMEPbl MATEMATHYECKUX OTKPBITUM U HUX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHMMATh POJIb MATEMATHUKHU B pa3BUTUMU Poccum.

MeTOIILI MaTEMaTHUKH:

e [lpuMeHATH  U3BECTHbIE  METOABl  NPU  PEUIEHUWH  CTAHJIAPTHBIX
MaTeMaTUYECKHX 3a/1a4;

e 3aMeyaTb M XapakTepU30BaThb MaTEMaTUYECKUE 3aKOHOMEPHOCTH B
OKPYKaIOIIEH TEUCTBUTEIBHOCTH;

® [IPUBOAMUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, B TOM
YUCJIE XapaKTEPU3YIOIMX KPACOTY U COBEPLIEHCTBO OKPY’KAIOIIETO MUPA U
IIPOU3BEAECHUIN NCKYCCTBA.



Conepxanune kypca matematuku B 10-11 kiaccax
AJireOpa u HayaJIa aHAJIN3a
Yucna u eenuyutul

Pagunannas Mepa yrna. CBsA3b pagdaHHONW MEpbl yIjia C TPaJyCHOM Mepoil.
Pacmupenne  MOHATHS ~— 4YWCIIA:  HATypaJlIbHbBIE, LEJbIE, palMOHAJbHbIC,
JICVCTBUTENbHBIC, KOMIUIEKCHbIE 4Yuciaa. KOMIUIEKCHbIE 4YMClIa W HX
reomerpuyeckas  uHTepnperanus.  Comnpsok€HHbIE  KOMIUICKCHBIE — YMCIIA.
JlelicTBUTENbHASS U MHHMAas 4YacTH, MOAYJIb U apTyMEHT KOMIUIEKCHOIO YHCIa.
AnreOpanyeckas U TpUTOHOMETpUYECKass (POPMBI 3alUCU KOMIUIEKCHBIX YHCEIL.
Apudmernueckue orepanydyd ¢ KOMIUIEKCHBIMU uyuciaamMu. HaTypanbHasi cTeneHb
KOMIUIEKCHOTO uncia. @opmyna Myaspa.

Buipasicenus

Kopens n-ii crenenu. ApudmMernyeckuii KopeHb n-it creneHu. CBONCTBA KOPHS
N-it crenenu. ToxxnecTBEHHbIE TPEOOPa30BaHUs BHIPAKEHUM, COIEPKAIINX KOPHU
N-i creneHu. BelHECEHHE MHOKUTENS U3-TI0J] 3HaKa KOpHA. BHeceHne MHOKUTENS
noj 3HaK KOopHs. CTeneHb C paloHANIbHBIM MokKa3zaTeneM. CBOWMCTBA CTENEHH C
pallMOHANIbHBIM TTOKa3aTeneM. TOXKIIeCTBEHHbIE NPeoOpa3oBaHUs BBIPAKECHUM,
CoAEpKalIMX CTENEHU C PallMOHAJIbHBIM MOKa3areneM. KocuHyc, CUHYC, TaHTE€HC,
KOTAHTEHC yria ToBOpoTa. OCHOBHBIE COOTHOILICHUSI MEXAY KOCUHYCOM, CUHYCOM,
TAHT€HCOM M KOTAaHT€HCOM OJHOI'0 M TOrO K€ apryMeHTa. @OopMylibl CIOKEHHUS.
®opmynsl npuBeneHus. OOpMysbl IBOMHOTO U ITOJOBUHHOTO YIriaoB. Dopmyiibl
CyMMBl M Pa3HOCTH CHUHYCOB (KOocuHycoB). @Dopmynbl mpeoOpa3oBaHUs
mpou3BeJeHUsT B CymMMy. TOXXIECTBEHHbIE MPEOOpa3oBaHUSI BBIPAKCHUH,
COAEpKAIIMX KOCHUHYCBI, CHHYCBHI, TAaHT€HChl M KOTAHTE€HCHl. APKKOCHHYC,
apKCUHYC, apKTaHT€HC, apKkoTaHreHc. IIpocreilmme cBoWCTBAa apKKOCHHYCA,
apKCUHyCa, apKTaHreHca, apkkortaHreHca. CreneHb C  JEUCTBUTEIBHBIM
nokasareneM.  CBOWCTBAa  CTENEHM C  JICMCTBUTENIBHBIM  ITOKA3aTEJIEM.
ToxxmecTBeHHbIE TIPEOOpa30BaHUsI  BBIPAKECHHM, COACPIXKAIIMX CTEMEHU C
JIEVCTBUTEIbHBIM ITIOKAa3aTEeJEM. Jlorapudm. CpoiictBa  jorapu(moB.
ToxxecTBeHHbIC MPE0OPa30BaHKS BEIPAXKEHUHN, COICPIKAIIUX JTOTapU(PMBI.

YPCIGHQHM}Z U HepaeeHcmea

OO6unacth omnpejeneHusl ypaBHeHUs1 (HepaBeHCTBa). PaBHOCUIIbHBIE YpaBHEHHUS
(HepaBeHcTBa). PaBHOCWIIBHBIE MpeoOpa3oBaHUSI ypaBHEHUN (HEPABEHCTB).
VYpaBHeHue-ciencTBUE — (HEpaBeHCTBO-cieACTBUE).  llocTOpoHHHME ~ KOpHH.
HUppauroHaneHble  ypaBHEHHs  (HEepaBeHCTBa).  Meroa  paBHOCUIIBHBIX



npeoOpa3oBaHUi JiA pEHICHUS HPPALUOHAIBHBIX YpaBHEHUU (HEPaBEHCTB).
Merton CJIeJICTBHI LTSt pelIeHus UPpaLMOHATBHBIX ypaBHEHUH.
TpuronomeTpuyeckue ypaBHEHUS (HepaBeHCTBA). OcHOBHBIE
TPUTOHOMETPUUECKHE YpaBHEHHUs (HEPABEHCTBA) W METOJbl MX PEIICHUS.
TpuronomeTpuyeckue ypaBHEHUs, CBOJIIMECS K anreOpandeckuM. OTHOPOIHBIC
YpPaBHEHHsSI TEPBOM M BTOPOM CTENEHEH. PemeHne TPUTOHOMETPUYECKUX
yYpaBHEHUH METOJIOM pAa3JIOKeHHs Ha MHOXuTenu. [lokazarenbHble ypaBHEHUS
(mepaBeHcTBa). PaBHOCWIIBHBIE NpPeOOpa3OBaHUsl IOKA3aTENIbHBIX YpPaBHEHHI
(nepaBeHcTB). [lokazaTenbHble ypaBHEHHUs (HEpPAaBEHCTBA), CBOASIIMECS K
anreopanueckum. Jlorapupmuueckre ypaBHEHUs (HepaBeHCTBa). PaBHOCUIIbHBIC
npeobpa3oBaHus JorapuPpMudecknx ypaBHEeHUN (HepaBeHCTB). Jlorapudmuueckue
ypaBHEHHUs  (HEpaBEHCTBA), CBOJsfIIMEcs K  anreOpandyeckum. PereHue
anreOpanvecKnx ypaBHEHUH Ha MHOXECTBE KOMIUIEKCHBIX uncel. OcHOBHas
Teopema anreopsl.

Dyuxyuu

Haubonbiiee u HauMmeHbliee 3HaYeHUs GyHKUUU. YETHbIE M HEYETHBIC
¢ynkuuu. CpoiicTBa TrpadukoB YETHOW M Heu€THOM ¢yHkuuid. IlocTpoeHue
rpa¢pukoB  (QYHKIUMA €  T[OMOIIBIO  TEOMETPUUECKUX  MpeoOpa3oBaHUM
(mapanienbHbIX TEPEHOCOB, CXATUH, pPACTsDKEHHWH, cummerpuil). OOpaTumeble
¢ynkuuu. CBs3b Bo3pacTaHusi U yObIBaHHUA (QYHKIUMUM C €€ OOpaTUMOCTHIO.
B3aumuo obpatubie ¢pynkinnu. CBoicTBa rpaduKoB B3aUMHO OOpaTHBIX (PYHKITUH.
Crenennass ¢Qyukmus. CrenenHas GyHKIUS € HATypaibHBIM  (T[€JIBIM)
nokaszareneM. CBoiicTBa CTENEHHONW (YHKIIMM C HATYpPaJIbHBIM  (II€JIBIM)
nokaszareneM. I'papuk creneHHOW (QYHKIUMU C HATypaJbHBIM  (LEJIBIM)
nokazareneM. @yHkims y = Vx . BsaumooOpaTHOCTs (yHKIHMH y = Vx u
CcTeneHHo# (hyHKIUM ¢ HATypajIbHBIM MoKa3aTeneM. CBoiicTBa QyHKIME Y = Vx u
e€¢ rpaduk. Ilepuonuueckue ¢ynkuuu. Ilepuon mnepuoguyecko GyHKIUU.
I'maBublii  mepuon.  CBoiicTBa  rpaguka  MEpUOAMYECKOM  (YHKIHUU.
Tpuronomerpruyeckne (yHKIHH: KOCHHYC, CHHYC, TAHT€HC, KOTaHTEHC. 3HAKU
3HAUCHUNW  TpUTOHOMETpuuecknx  GyHKImiA. YETHOCT W HEUYETHOCTH
TpUrOHOMETpUUeCKUx  (QyHkumid.  IlepuoanyHOCTH ~ TPUTOHOMETPUUECKHX
GyHKITHA. CaoiicTBa TPUTOHOMETPUUECKUX GyHKIHA. ['padpuxu
TpuroHomeTpuuecknux GyHkmuii. OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH.
CBoiicTBa OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIUMH W HUX TIpaduxy.
[TokazatenbHasts (ynkuus. CBoilcTBa MOKa3aTeNbHOW (QYHKUMU U €€ TIpaduk.
Jlorapupmuueckass ¢ynkuus. CpoiicTBa norapudpmuuecko GyHKIMM U €€

rpaduxk.



Dnemenmuvl mamemamu4decko2co aHaiu3a

[Mpenen pynkuuu B Touke. HenpepsiBHOCT. [IpoMexyTKH 3HAKOMIOCTOSIHCTBA
HenpephiBHOM  (pyHkumuu. HemnpepbiBHOCTh panuoHanbHON (QyHKIMH. Merton
VMHTEPBAJOB. 3ajauM, IPUBOJALIME K IOHATHIO NIPOU3BOAHOW. IIpowmsBoaHas
¢yHkun B Touke. Tabnuua npousBoaHbIX. [IpaBuna BeIUMCIEHNS TPOU3BOIHBIX.
MexaHM4YeCKHuii W TE€OMETPUYECKHM  CMBICI  MNPOW3BOJHOW.  YPaBHCHHUE
KacaTenbHOM K rpaduky pynkuuu. [Ipu3znaku Bo3pactanus u yObIBaHUSA (PYHKIIUU.
Touku skcTpemyma QyHKIHHA. MeToa HaxX0KIeHHUs] HauOOIbIIEr0 U HAUMEHBIIETO
3HaueHni pynkuuu. [loctpoenue rpagukoB ¢pynkmmii. [leppoodbpasznas GpyHKIus.
O6mmit  Bua  mepBooOpasHbiX. Heompenmen€uuwiii  wHTEerpan.  Tabmuia
nepBooOpa3HbiX (yHkumid. I[lpaBuna HaxoXIeHUs TEPBOOOPA3HONW (PYHKIHH.
Onpenenéunpiii  unterpan. ®opmyna Heiorona — JleiiOuuna. MeTtoabl
HaX0XJIeHus miouiaau Guryp u o0béma e, OrpaHUYEHHBIX TaHHBIMU JIMHUSIMU U
ITOBEPXHOCTSIMH.

Bepozmﬁocmb u cmamucmuxa. Paboma ¢ oannvimu

[ToBTOopenue. Pemienue 3amay Ha TabIUyHOE U rpapUUYECKOE MPECTaBICHUE
naHHbIX. Vcronb30BaHre CBOWCTB M XapaKTEPUCTUK YMCIIOBBIX HAOOPOB: CPEAHUX,
HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHHM, pa3Maxa, aucnepcun. Peienue 3ai1ay Ha
OMPEJICJICHUE YaCTOThl U BEPOATHOCTU COOBITHI. BhIunciieHHE BEpOSITHOCTEH B
OMNBbITaX C PABHOBO3MOXXHBIMHM JJIEMEHTAPHBIMH HCXoAaMH. Permienue 3amau ¢
MPUMEHEHUEM KOMOWHATOpUKHU. PereHue 3ajady Ha BBIYMCIICHUE BEPOSITHOCTEH
HE3aBUCUMBIX COOBITHH, NpUMEHEHHE (QOPMYJbl CIOKEHHUS BEpPOSTHOCTEH.
Peumiennie 3amad ¢ mpUMEHEHHEM Juarpamm Oilepa, JepeBa BEpPOSTHOCTEW,
bopmynsl beprymiu.

VYcioBHasgs BepOSITHOCTh. IIpaBuino yMHOXkeHUs BeposTHocTer. Dopmyna
MTOJTHOM BEPOSITHOCTH.

JIuCKpeTHbIE Ciy4dailHble BEJIMYMHBI M pacrpeneiieHus. He3aBucumeblie
CIydaillHble BEIWYMHBL. PacrpeneneHne CyMMbl U NMPOU3BEACHUSI HE3aBUCHUMBIX
CIIyYallHBIX BEJIUYHH.

Maremarnueckoe  OXHJAHUE W JUCIEPCUS  CIYYalHOM  BEJIMYUHBI.
MareMaTtn4eckoe OKHAaHUE U TUCTIEPCUS] CYMMBI CITYYalHBIX BEJIMYHH.

['eomeTpuueckoe pacrpenesicHue. bHUHOMUAIBHOE pacOpeiciieHue W €ro
CBOWCTBA.

HenpepsiBHBIE CciiydaiiHble BelW4KHBL. [IOHATHE O IUIOTHOCTH BEPOSATHOCTH.
PaBHomepHoe pacnpenenenue. [lokazarenbHOe pacnpenesieHue, €ro napameTpsl.



[lonaTie 0  HOpManbHOM  pacnpeneneHud. llapamerpel  HOpMaIbHOTO
pacupeneneHus. lIpumepsl CilydaiiHbBIX BEJIWYWH, MOJYMHEHHBIX HOPMAJIbHOMY
3aKOHY (MOTPENTHOCTh UBMEPEHUM, POCT UETIOBEKA).

HepasenctBo YebniméBa. Teopema bepHymin. 3akoH O0MBIINX YUCEIL.

Br160pouHBIi METO] U3MEPEHUS BEPOATHOCTEH. POl 3akoHa OOMBIINX YUCEN
B HayKe, IPUPOJIC U OOIIECTRE.

KoBapuanmss aByx ciaydaiiHeix BenuuuH. [lonstne o koadduimenrte
koppesiini. CoBMeCTHbIE HAOMIOEHUS ABYX CIy4YailHBIX BeIHUrH. BeIOOpOUHBIN
KOA(PUITUEHT KOPPETSAIUH.

Aﬂee6pa u Hauaia viamemamudeckoco aAHajluzad 6 UCmMmopudeCKom passunuu

PasButne nuen ymcna, MOSBICHUE KOMIUIEKCHBIX YHCEN U MX IPUMEHEHHE.
Hctopusi BOZHMKHOBEHUS IU(PPEPEHIIMAIBHOIO UM WHTErPATBHOIO HCUHCICHUS.
[TonsipHas cucremMa KOOpaAuHAT. DJIEMEHTApHOE MPEACTABICHUE O 3aKOHE OOJIBLINX
YHUCEN.

DJEeMEHThl MaTEeMaTUUECKOr0 aHaJIn3a

BGPOHTHOCTB " cTaTHCTUKA. Pabora ¢ JaHHbIMHA

I'eomerpus
llosmopenue

Pemienne 3agad ¢ nmpuMEeHEHHWEM CBOWCTB (PUTYp Ha TJIOCKOCTH. 3ajayd Ha
JI0Ka3aTEIbCTBO W IIOCTPOCHHE KOHTpHpUMEpoB. Mcmosib30BaHWE B 3ajadyax
MPOCTEHIINX JIOTHUECKUX MpaBujl. PenieHue 3amad ¢ MCHOIB30BAHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIICHWH B TMPAMOYTOJBHBIX TPEYTroJbHUKAX, (HAKTOB,
CBSI3aHHBIX C YETHIPEXYrosibHUKamMu. PerieHue 3aja4 ¢ UCMOIb30BaHUEM (DAKTOB,
CBSI3aHHBIX C OKPYXHOCTSMH. PerieHue 3agady Ha H3MEpPEHUS Ha IIJIOCKOCTH,
BBIUMCIICHHE JJIMH M MJjolaacu. PemieHue 3agad ¢ HCIOJIB30BAaHUEM METOJA
KOOPJAUHAT.

Haznaouas cmepeomempus

Qurypsl 1 uX wu300paxkeHuss (MPSAMOYTOJIbHBIM Mapamienenunesn, Kyo,
nupamuja, npusma, Konyc, HuianHap, chepa). OCHOBHbIEC MOHATUSL CTEPEOMETPUHN
u ux cpoiictBa. CeueHus kyOa W Tterpadapa. Touka, mpsmas U IJIOCKOCTh B
IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX. B3aumHoe



pacmosoXkeHne IpsSIMbIX U TUIOCKOCTeH B mpocTpaHcTBe. [lapamieabHOCTh NPSMBIX
U IUIOCKOCTEH B mpocTpaHcTBe. M300paskeHHe MPOCTEHIINX MPOCTPaHCTBEHHBIX
¢buryp Ha MIOCKOCTH.

llapannenvrnocms u nepneHOUKyIsAPHOCHb 8 NPOCMPAHCINGE

Paccrossnus mexay ¢urypamMd B TMPOCTPAHCTBE. YTIBI B TPOCTPAHCTRBE.
[lepneHANKYISIPHOCTh MPSAMBIX U IIockocTer. [Ipoekuust Gurypsl Ha IIIOCKOCTb.
[Ipu3Haky NEPNEHIUKYISIPHOCTH TMPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
Teopema o TpEX NMepHEeHIUKYIISPaXx.

Mnuocoepannuku

[Tapaiutenenunen. CBoicTBa MPSIMOYTOJIBHOTO Tapajuienenunena. leopema
[Tugaropa B mpoctpanctBe. [Ipusma u nupamupga. [lpaBunbHas nupamuaa u
npaBwibHas npusMa. Ilpsamas nmpamupa. ONEMEHTHl NPU3MBI U IUPaMHUBL.
[Tpocreiiie KOMOMHALIMM MHOTOTPAHHUKOB M TeJ BpalleHUs. Bwlumcienue
3JIEMEHTOB NMPOCTPAHCTBEHHBIX (UTyp (pEOpa, TMaroHau, yIibl).

Tena spawenus

Humuaap, konyc, cepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYTOBOTO
HWIMHAPA, TPSIMOTO KPYroBOoro KkoHyca. HM3o0paxeHue Ten BpallleHHus Ha
mwiockoctu.  [lpencraBinenne o0 yceu€HHOM KOHYCE, CEUCHMSIX KOHyca
(mapayieTbHBIX OCHOBAHUIO U MPOXOJISIINX Yepe3 BEPIINHY), CEUCHUAX IUJINH]IpA
(mapayienbHO M MEPICHANKYIISIPHO OCH), CEUCHUSIX miapa. Pa3Béprka munuHapa u
KOHYCa.

O6vémbl men. Ilnowaow cghepol

[Tonsitue 06 oOvEMe. OOBEM mNUpaMUIBl M KOHYCA, MPU3MBI M IWIHHJpPA.
O0BEM mapa. [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXAY IIOMIaAsIMU
MOBEPXHOCTEN U 00bEMamMu MoAOOHBIX Ten. [lnomans moBepXHOCTH MPAaBUIIBHON
nupamMuabl M MpsMOM mpusMbl. [lnomags MOBEpXHOCTH MTPSIMOTO KPYrOBOTO
HUIMHAPA, IPSIMOr0 KPYroBOro KOHyca M 1mapa.

Koopounamet u sexmopul 6 npocmparcmae

JIBMoKeHHsT B IIPOCTPAHCTBE: MaApajUICbHBIA I[EPEHOC, LEH- TpajibHas
CUMMETpHS, CHUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH, TOBOPOT. (CBOICTBa
JIBWKeHUU. [[prMenenne IBUKEHUN IPU PELIEHNUU 3a1a4. BEKTOpBI 1 KOOPAMHATHI
B npocTpancTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpPA HA YUCIIO, YTOJ MEXKIY
BekTOpaMu. KoummHeapHble 1 KOMIUTaHApHbIE BEKTOPBI. CKalspHOE POU3BEACHUE
BEKTOPOB. Teopema 0 pa3iIoKEHUH BEKTOPA IO TPEM HEKOMILJIAHAPHBIM BEKTOPAM.



CkansipHoe mpou3BeICHUE BEKTOPOB B KoopauHaTax. [I[puMeHeHrne BEKTOpPOB MpHU
pelIeHUN 3a/ad Ha HaXOXIACHUE pPACCTOSIHUM, MJIMH, IUIOMaled M 0OBbEMOB.
VYpaBHeHUE IJIOCKOCTH B TMPOCTPAHCTBE. YpaBHEHHE c(epbl B MPOCTPAHCTBE.
dopmyna sl BBIYUCICHUS PACCTOSHUSI MEXAY TOYKAMH B TPOCTPAHCTBE.



TemaTnueckoe mianuposanue 10 kiacc

Ne /it Tema ypoka Koin-Bo DJIEMEHTHI COJICPIKAHUS XapakTepucThKa BUIOB AEATEIbHOCTH
4acoB
IMoBTOpenue (4 1)
1 VYpaBHEHNs U HEPABEHCTBA 1 VYpaBHeHUEe, HEPAaBEHCTBO, KOPEHb PewmaroT ypaBHEHUs U HEpaBEHCTBA
YpaBHEHHS, PELLICHUE HEPABEHCTBA
2 CucrteMbl ypaBHEHHI U 1 Cucrema ypaBHEHUH, cUCTEMaA Pemaror cuctemMbl ypaBHEHHU 1 HEPABEHCTB
HEPABEHCTB HEPABEHCTB
3 DyHKINUK U TpaPUKH 1 OyHK1us, rpaduk GyHKIIIN CtposT rpaduku GyHKIHMA
4 BxonHas KoHTposbHas paboTa 1 IToBTOpEHME N3YYEHHOTO BoinosiHeHHEe NMCbMEHHOM paboThI
IMoBTOpeHue u pacimpenne cBeaeHnii o pynxuuu (12 q)
o-7 HauGonrpiiee u HaumenslIee 3 Haubonbiiee n HanmeHblee DopMyIUPYIOT ONpeaeaeHUsl HauOOoIbIIEro U
3HaueHus GyHKIUH. YeTHbIE U 3HaueHus GyHKIUH. YETHBIEC U HAUMEHBIIETO 3HaUCHUN QYHKINU, YETHOHN U
HeveTHbIC pyHKIMH HeuétHble pyHkmmuu. CBOHCTBA HEYETHON QyHKIHA. DOPMYTUPYIOT TEOPEMBI O
8 [Toctpoenue rpadukoB 1 rpadukoB YETHON U HEUETHOU CBOIcTBax rpauKOB YETHBIX U HEUETHBIX (HYHKIUH.
GYHKIHH ¢ TOMOIIBIO ¢dbynakmuii. [Toctpoenue rpadgukon Haxonst nanbosnbliiee 1 HAaMMEHbIIIEE 3HAUCHUS
reOMETPUYECKUX (GYHKIUH C TOMOIIBIO dbyHKIIMM Ha MHOXKecTBe 1o e€ rpaduky. Mccnenyror
npeoOpa3oBaHMA F€OMETPUUYECKUX MTPeoOpa3oBaHUA (byHKIUIO, 337aHAYI0 (hOPMYIIOH, Ha YETHOCTD.
9-10 OO6patHas GyHKIMS 2 (mapasuienbHbBIX IEpPeHOCOoB, cxaTuil, | CTposT rpaduku GyHKIUH, UCTIOIB3YS YETHOCThH MU
11-12 PaBHOCHIIbHBIE YPABHEHUS U 2 pacTsHKEHUN, CHMMETPUH). HEYETHOCTh. BBITTOTHSAIOT TEOMETPUUECKHE
HEPaBEHCTBA Ob6parumele pyHkuuu. Cs3b npeoOpa3oBaHus rpadukoB GyHKIUHN, CBSI3aHHBIE C
13-15 MeTo 1 HHTEpBAIOB 3 BO3pacTaHUs U yObIBaHUS (PYHKIIMH C napajuleIbHBIMU NIEPEHOCAMU, PACTSDKEHUSIMU,
16 KouTponbHas pa6ota Nel 1 e€¢ oOpatumocThio. B3aumuo CKATUSIMU U CUMMETPHUSMH, OTHOCUTEIIBHO

«Pacmupenue cBeeHuil o
GyHKIII

obpatubie ¢pyHkiuu. CBoMCTBa
rpaduKOB B3aMMHO OOpaTHBIX
dbynkumii. O61acTh onpeneneHus
ypaBHEHUs (HEpaBEHCTBA).
PaBHOCWIIBHBIE YpaBHEHHS
(mepaBeHcTBa). PaBHOCUIIbHBIE
npeoOpa3oBaHus ypaBHEHUM
(HepaBeHCTB). YpaBHEHHE-CIIE/ICTBHE
(HepaBEHCTBO-CJIE/ICTBHUE).
ITocroponnue kopau. Meroxn
WHTEPBAJIOB.

KOOPAMHATHBIX Ocel. POPMYIHUPYIOT OIIPEEIICHNAE
oOparumoit ¢pyHkIuu. Pacro3Harot oopaTumyro
¢byHKIMIO TI0 €€ TpadguKy. YCTaHABINBAIOT
00paTUMOCTh QYHKIINH 10 €€ BO3PACTAHUIO WU
yObIBaHUI0. DOPMYIUPYIOT ONpeeIEHUE B3aUMHO
oOpatHbIX QyHKIMNA. [IpOBEpsIIOT, SIBISIOTCS U BE
JMaHHbIe (YHKIIMY B3auMHO oOpaTHeIMH. HaxoasT
0o0paTHYIO (QYHKIIHIO K TaHHOM 00paTUMON (HYHKITUH.
[To rpaduky nanHOM QyHKINU CTPOUTH rpapuK
oOpaTHOM (YHKIUH. Y CTAaHABIUBAIOT BO3pACTaHUE
(yObpiBanue) oOpaTHOM (QYHKITUU 110 BO3PACTAHUIO




(yObiBanm10) JaHHOM QyHKIMH. DOPMYTUPYIOT
ompezeneHus 00JacTy ONpeiesieHus: ypaBHEHUN
(HEpaBEHCTB), PAaBHOCHIILHBIX YpaBHEHUI
(HepaBeHCTB), YpaBHCHUM-CIIEACTBUN (HEPABEHCTB-
CJIEZICTBUIA), TIOCTOPOHHET0 KOpHs. POpMynupoBaTh
TEOPEMBI, OTMCHIBAIOILINE PABHOCHIIbHbBIE
npeoOpa3oBaHusl ypaBHEHUH (HEPAaBEHCTB).
[IpuMeHsIoT MeTOo ], paBHOCHIIbHBIX TPe0Opa3oBaHui
JUISl pEUIEHUs YpaBHEHUI U HepaBeHCTB. HaxonsT
00JacTh onpeeneHns ypaBHEHUN U HEPaBEHCTB.
[IpuMeHsIOT METOJ CIEACTBUM IJI PELLICHUS
ypaBHeHUH. PemaroT HepaBeHCTBA METOAOM
WHTEPBAJIOB

Beenenne B crepeomeropuio (9 u)

17-18 OcHOBHbIE MIOHATUS 2 Ourypel U HUX H300paXKeHUs [IepeunciissroT OCHOBHBIE ITOHATHS CTEPEOMETPHH.
CTepeoMeTpUu. AKCHOMBI (mpsimoyronpHBIA  mapayuienenunes], | OnuceIBaTh OCHOBHBIE TOHATUS CTEPEOMETPHUH (TOUKA,
CTEpPEOMETPHH. KyO, mmpamuga, Tmpu3Ma, KOHYC, npsiMasi, MI0CKOCTh). OMUCHIBAIOT BO3MOKHEIE
19-20 CiiencTBUs U3 aKCUOM 2 nuuHap, chepa). OCHOBHBIC TTOHATHUS CIIOCOOBI PACIIONIOKEHUS TOYCK, TPSAMBIX U
21-24 [IpocTpaHcTBEHHBIE (UTYPHI. 4 CTEpEOMETpUH W  HUX  CBOWCTBA. | INIOCKOCTEH B mpocTpaHcTBe. DOPMYyITHUPYIOT aKCHOMBI
HauanbHble mpeacTaBiaeHus o Ceuenust kyba u Tterpasapa. Touxa, cTepeoMeTpuu. Pa3bsiCHAIOT U MILTIOCTPUPYIOT
MHOTOTPaHHHKAX npsiMasi ¥ TJIOCKOCTh B TIPOCTPAHCTBE, | aKCHOMBI. DOPMYIHPYIOT U TIOKA3BIBAIOT TEOPEMBI —
25 Konrponbnas padora Ne2 1 aKCHOMBI CTEPEOMETPUHU U CIIEACTBUSA clleICTBUSA U3 akcoM. PopMyIHPYIOT CIOCOOBI
«BBenenue B cTepeoMeTpUIO» U3 HHUX. B3amMmHOe pacronoxeHue | 3aJaHus TUIOCKOCTH B IpocTpaHcTBe. [lepeuncnsior u
MPSIMBIX U IUIOCKOCTEH B | OIMCHIBAIOT OCHOBHBIE 3JIEMEHTHl MHOIOI'PaHHHUKOB:
IIPOCTPAHCTBE. [TapamiensHOCTD pE€Opa, BEepLINHBI, TPaHH.
MPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE. N3obpakenue
MPOCTEUIINX POCTPAHCTBEHHBIX
(buryp Ha IIOCKOCTH.
Crenennasi pyuxuus (19 1)
26 CrenenHast GyHKLUSA C 1 Crenennas ¢pynkuus. CteneHHas DopMyITUpPYIOT ONpeieNieHHe CTeNeHHON (QYHKIINU C
HaTypaJIbHBIM NIOKa3aTelIeM (GyHKIUS C HATYpaIbHBIM (I€JIBIM) 1eNbIM Moka3aTeneM. ONKUChIBalOT CBOICTBA
27-28 CrenenHast GyHKLUS C LEIbIM 2 noka3zareneM. CBOICTBa CTETIEHHONW | CTEMEHHOM (DYHKIMHU C LIEJIBIM ITOKa3aTesleM, BbIIEISIs

IIOKa3aTeCjICM

(GYHKIMY C HAaTypaJIbHBIM (1I€ITBIM)

Cllydan 4YETHOW M HEYETHOM CTEMEHH, a TAaKKe




29-30

Omnpenenenust KOpHA n-oi
crenenu. Pynknus y = Vx

nokasaresneM. I'paduk crenenHoi
(GYHKIHMH ¢ HATYPAJIbHBIM (TIEJTBIM)

nokazareneM. ynkmms y = Vx.

B3aumoo6paraocTh GyHKIMI y = Vx
U CTETICHHOH (hYHKIIUH C
HATYpaJbHBIM MoKa3atesieM. CBOKCTBA

dyskumn y = Vx n eé rpadux.
HppanuonaibHuble ypaBHEHUS
(HepaBeHCTBa). MeTO 1 paBHOCHIIBHBIX

peoOpa3oBaHUA IS PEIICHUS
UppaLMOHAIBHBIX YPaBHEHHI
(nepaBeHCTB). MeTo]1 ClIeICTBUM 115
peLIeHUs] HPPAOHAIBHBIX

ypaBHeHui. Kopenb n-ii creneHu.

31-33 CBoiiCTBa KOPHS N-0 CTETICHU
34 Kontponbnas padora Ne3
«CBoiicTBa KOpHS N-0ii
CTCTICHI
35-36 OrnpenenieHne U CBOKWCTBA
CTETICHH C PAIIHOHATBHBIM
oKa3aresem
37-39 WpparnmonansHbie ypaBHEHUS
40-41 MeTo 1 paBHOCHIIBHBIX
npeoOpa3oBaHuil ISl peICHHS
WPPAIMOHAUTHHBIX YPABHCHHIMA
42-43 HppanronanbHple HEPABEHCTBA
44 KonTponbnas padora Ned

"CrenenHast GpyHKIus"

Apudmerndeckuii KOpeHb n-u
creneHu. CBoHCTBa KOpHS N-i
cTerieHH. ToXKIeCTBEHHbIE
peoOpa3oBaHUs BEIPAKEHUH,
coJiep>KalliuX KOPHU N-i CTENeHH.
BoiHeceHre MHOXKHTENS U3-TI0]] 3HaKa
KOpHs1. BHeceHne MHOXXUTENS 1O
3HaK KopHs. CTeneHs ¢
palMoHaIbHBIM ITOKa3aTeNeM.
CBolicTBa CTENEHHU C palliOHAILHBIM
nokasaresueM. ToX1eCTBeHHbIE
npeoOpa3oBaHMs BRIPAKEHUH,
COJIEpIKalNX CTENIEHHU C
paloHaIbHBIM IOKA3aTEJIEM.

HaTypaJIbHOM, HYJIEBOM U LEJION OTPULIATEILHON
crenienu. Ctpost rpaduku QyHKINIA HA OCHOBE
rpaduka CTeneHHON (PYHKIIUH C [eJIBIM OKa3aTeIeM.
Haxonsat Hanbonpliee 1 HaUMEHbIIIEEe 3HAYCHUS
CTETeHHOW (YHKIMHU C IeNBIM II0Ka3aTeaeM Ha
npoMexxyTke. POpMyIUPYIOT ONPEACIICHHE KOPHS
(apumeTrndyeckoro KOpHs) n-il CTENEHH, a TAKKE
TEOPEMBI O €r0 CBOMCTBAX, BBIIEISASA CIydyau KOpHEN
4&THOU M Heu€THOU cTenenu. HaxoasaT obnactu
ONpEeNIETICHUS BBIPAXKEHU I, COAEPKAIUX KOPHH N-i
crerneHu. Pemaror ypaBHeHuUs, CBOIALIMECS K
YPaBHEHUIO XN = a. BBINOIHAIOT TOXKIECTBEHHBIE
npeoOpa30BaHUsl BRIPAXKEHUH, COJIEpKAIIMX KOPHU N-i
CTEIEHHU, B YACTHOCTH, BBIHOCSAT MHOXXUTEIIb U3-TI0]
3HaKa KOpHS N-U CTENEHH, BHOCAT MHOXKUTENb IO
3HAK KOPHSA N-i CTENEeHH, 0CBOOOKIATHCS OT
UPPALMOHAJILHOCTU B 3HaMEHaTese Apo0u.
OnuCHIBAIOT CBOICTBA (GYHKIMK Y = /X, BBIAENAS
Ciy4yau KOpHed 4€THOW U He4€THOU creneHu. CTposT
rpaduky QyHKIMNA HAa OCHOBE rpapuka QyHKIUU Y =
Vx. ®opMynupyIOT ONpeeneH e CTENeHH C
palnoHaIbHBIM IIOKA3aTENIEM, a TAKIKE TEOPEMBI O €€
CBOWCTBaX. BBIMTOTHAIOT TOXKAECTBEHHBIE
npeoOpa30BaHus BBIPAKEHUH, COAEPIKAIIINX CTENEHU C
palMOHAIBHBIM TTOKa3aTeneM. Pacno3Hnaror
MppALOHATIbHBIE YPABHEHHS 1 HEPABEHCTBA.
DopMyIHPYIOT TEOPEMBI, 00OCHOBBIBAIOIIHIE
PaBHOCUIIBHOCTH YpaBHEHUH (HEPAaBEHCTB) MPHU
BO3BEJIEHUU 00€NX YacTel JaHHOTO ypaBHEHUS
(HepaBeHCTBA) B HATYypaJbHYIO CTENeHb. Pemator
MPPALMOHAIIBHBIE YPABHEHHS METOJIOM PABHOCHIIBHBIX
peoOpa3oBaHU U METOZOM CIECTBUH. Pemator
HAPPALMOHAIIBHBIE HEPABEHCTBA METOJIOM
PaBHOCHIIBLHBIX TPe0OpazoBaHUi

IMapasieabHoCTh B ipocTpancTie (15 )




45-47 B3anMHOe pacnonoxeHue 1Byx 3 Paccrosaust mexny ¢urypamu B | ONHCHIBaIOT BO3MOXKHBIE CIIOCOOBI PACIIOJIOKEHUS B
IPSIMBIX B IPOCTPAHCTBE IIPOCTPAHCTBE. YTJbl B IPOCTPAHCTBE. | IPOCTPAHCTBE: ABYX MPSAMBIX, IPSIMON U IUNIOCKOCTH,
48-51 [TapannenpsHOCTb PSAMON U 4 [lepneHIUKYNSApHOCTh  OPAMBIX U JIBYX IUIOCKOCTEN. POPMYIUPYIOT OIPEACIICHHUS:
IIJIOCKOCTH wiockoctedl. [Ipoekuuss ¢urypsl Ha | napajuieNbHbIX IPSMBIX, CKPEIMBAIOIIUXCS MPSMBIX,
52-54 [TapamiensHOCTh MIOCKOCTEM 3 IJIOCKOCTb. NapaJuIeIbHbIX IPSAMOM U INIOCKOCTH, TaPAJIIEIBHBIX
55-58 [TpeoOpasoBanue Guryp B 4 IUIOCKOCTEH, mpeoOpa3oBaHue IBUKEHUS, (PUTYPBI,
npoctpaHcTBe. [lapamiensHoe CUMMETPUYHON OTHOCUTEIHLHO TOYKH, PAaBHBIX (UTYP,
IIPOEKTHUPOBAHUE npeoOpa3oBaHus NoA00Us. Pa3bsCHAIOT NOHATHS:
59 KonTponbras padorta Ne5 1 npeoOpazoBanue GUTyp, NapajuIeIbHbIN IEPEHOC,
"TlapaienbHOCTh B [apajuIeIbHOE IPOCKTUPOBAHUE, TapaJlIeIbHAs
npocTpaHcTse" npoekus ( n3o0pakenne) Gurypsl. DopMyIupyrOT
CBOMCTBA NapaJlJICIbHOTO IPOEKTUPOBAHUS.
DOopMyYIHPYIOT U 10Ka3bIBAIOT IPU3HAKU:
[apAJUIEIBHOCTH JBYX NPSMBIX, IaPAJIEIbHOCTH
IPSIMOM M IJIOCKOCTH, apajIeIbHOCTH ABYX
IUIOCKOCTEN. POPMYIIUPYIOT U JOKA3BIBAIOT CBOMCTBA!
NapajuIeJIbHBIX IPSIMbIX, TAPAJUIEIbHBIX TJIOCKOCTEH.
PemaroT 3agaun Ha NOCTPOEHUE CEYECHUI
MHOTOTPAaHHHUKOB, a TAKXKe IMOCTPOSHHE N300pasKeHHH
¢uryp
Tpuronomerpuueckue pynkuuu (29 u)
60-61 Panuannas mepa yria 2 Pagnannas mepa yria. Csi3p DopMyIUPYIOT ONIPEAEIEHUE PAAUAHHON MEPHI yIJIa.
62-63 | Tpuronomerpudeckue GyHKIUU 2 panuaHHON MEpHI yIiia C TPaayCHON Haxopsar paguannyro Mepy yriia 1o ero rpaaycHOi
4KCJIOBOrO apryMeHTa Mepoil. [lepuonuueckne GyHKINU. MEpE U TPafyCHYIO MEpy yTJa I10 €r0 paJuaHHON
64-65 3HaKu 3HaYeHUH 2 [Tepuox nepuoauyeckon GyHKIUH. Mepe. BBIUHCIISAIOT IIMHBI 1yT OKPYKHOCTEH.
TPUTOHOMETPUUYECKUX (YHKLUH. I'maBHbIi nepuog. CBoiicTBa rpaduka DopMyIUPYIOT ONpEAEIEHU KOCUHYCa, CHHYCA,
YeTHOCTh ¥ HEYETHOCTh MEePUOJNYECKON (DYHKIUH. TaHr'€HCa U KOTaHIe€Hca yIJla OBOpOTa. BRISACHSIOT
TPUTOHOMETPUUYECKUX (YHKLUH Tpuronomerpudeckue GyHKINU: 3HaK 3HaYCHUN TPUTOHOMETPHUECKUX (DYHKIIMH.
66 [Tepuoanueckue GyHKIMN 1 KOCUHYC, CHHYC, TAHT€HC, KOTaHT'€HC. YrpouaroT TpPUroHOMETPUYECKHE BbIPAKEHUS,
67-68 CaoiicTBa U rpadpuKu yHKIHI 2 3HaKU 3HAYEHUH MCIIOJIb3YS] CBOMCTBA YETHOCTH TPUTOHOMETPUUYECKUX
y=sin X, y=C0S X TPUTOHOMETPUUECKUX (PYHKIIHM. ¢bysHkuil. @opMyIUPYIOT ONpeIeIeHUs
69-70 CaoiicTBa U TpaduKu ByHKIHI 2 YETHOCTh M HEYETHOCTD NepUOANYEcKOi QyHKITNH, e€ TTITaBHOTO MEePHO/Ia.
y=tg X, y=Ctg X TPUTOHOMETPUUECKUX (PYHKIIHA. YrpouaT TPUTOHOMETPUYECKHE BHIPAKEHUS,
71 KoHTpobHast pabora N6 1 [leproguunocTh HCIIOJIb3YS CBOMCTBA NEPUOINIHOCTH

"CpoiicTBa u rpaduku GyHKIUN

TPUTOHOMETPUUECKUX (PYHKIIHM.

TPUTOHOMETPHUYECKHUX (YHKIHI. ONuchIBaloOT




y=C0s X, y=sin X, y=tg X, y=ctg

CBolicTBa TPUTOHOMETPUYECKUX

CBOMCTBa TpUroHOMeTpHUecKuX pyHKImiA. CTposT

X byakuuid. ['padukn rpaduku QyHKIUH Ha OCHOBE IPaUKOB YETHIPEX
72-74 | OCHOBHBIE COOTHOUICHUS MEXKITY 3 TPUTOHOMETPUUYECKUX (YHKIUH. OCHOBHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
TPUTOHOMETPHUYECKUMHU Kocunyc, cunyc, ranresc, koraureic | I[IpeoOpa3oBbIBalOT TPUTOHOMETPUUECKHE BHIPAKEHUS
(GYHKIHSMEU OHOTO M TOTO K€ yria noBopoTta. OCHOBHBIE Ha OCHOBE COOTHOILIEHUH MEXIY
aprymeHra COOTHOIIEHUS MKy KOCUHYCOM, TPUTOHOMETPUUECKUMHU (QYHKIIUSMU OJTHOTO U TOTO
75-77 DopMyIIbI CIOKEHUS 3 CHUHYCOM, TAHT€HCOM M KOTAaHT€HCOM ke aprymenTa. [1o 3HaueHusiM o1HOM
78-79 @DopMyIIBI IPUBEIECHHS 2 OJIHOTO U TOTO K€ apryMeHTa. TPUTOHOMETPHUECKON (PYHKIIMH HaXOAT 3HAYCHUS
80-83 ®opMyJIbl IBOMHOTO U 4 ®opmyiibl cnoxeHus. Popmyiibl OCTaJbHBIX TPUTOHOMETPUIECCKUX (DYHKIIUH TOTO XKe
TIOJIOBUHHOTO YIJIOB npuBeneHus. @opmysbl ABOMHOTO U | aprymeHTa. [IpeoOpa3oBbIBalOT TPUTOHOMETPUUYECKHE
84-85 CyMMa U Pa3HOCTb CHHYCOB 2 MOJIOBUHHOTO YTIJIOB. DOPMYITBI BBIpOKEHUS Ha OCHOBE (popmy crioskeHus. Onupasch
(KOCHHYCOB) CYMMBI ¥ Pa3HOCTH CUHYCOB Ha GOPMYIIBI CIIOKEHUS, T0Ka3bIBAIOT (POPMYIIBI
86-87 DopMyIa IpeoGpazoBaHus 2 (xocunycoB). DopMyIbI NpUBEICHUS, (OPMYIIBI TBOMHBIX YIIIOB, (DOPMYIIBI
[IPOM3BE/ICHHS npeoOpa3oBaHus MMPOU3BEICHNUS B CYMMBI M Pa3HOCTH CUHYCOB (KOCHHYCOB), (hOpMYJIbI
TPUTOHOMETPHYECKUX (YHKIHIA cymmy. ToxecTBeHHbIE npeoOpa30BaHus MPOU3BEICHHS TPUTOHOMETPHYECKIX
B CyMMy npeoOpa3oBaHUs BbIPAKEHUH, ¢byukuii B cymmy. [IpeoOpa3oBbiBatoT
83 KouTponbHas pa6ota Ne7 1 CoJiepKalIiX KOCHHYCHI, CHHYCHI, TPUTOHOMETPHUUYECKHE BBIPAKEHUS HA OCHOBE (POPMYII
"TPUTrOHOMETPHYECKHE TAHT€HCHI U KOTAHT€HCHI. npuBeneHus, GopMyil ABOMHBIX U TIOJOBUHHBIX YTJIOB,
dyHKIHIH" (GopMyJ1 CyMMBI 1 pa3HOCTH CUHYCOB (KOCHYCOB),
bopmyn mpeodpa3zoBaHus IPOU3BEACHUS
TPUTOHOMETPHUYECKUX (QYHKIUH B CYMMY
IlepneHaIuKyJISIpHOCTD B pocTpancTie (25 u)
89-90 VYroa Mexay npsiMbIMU B 2 Paccrosinust mexnay ¢urypamu B DOopMyYIHPYIOT ONPEAETICHUS: YIila MEXY
IIPOCTPAHCTBE MPOCTPAHCTBE. YTJIbI B IPOCTPAHCTBE. HepeceKaroIUMUCS MPSIMBIMH; YTiIa MEXIy
91-93 | IlepneHaUKYAAPHOCTD IPSIMON 1 3 [leprieHAUKYIAPHOCTh ~ TPSMBIX U CKPENIUBAOIIUMHUCS MTPSMBIMU; TIPSIMOH,
IJIOCKOCTH wiockocteil. [Ipoekuuss Gurypsl Ha | NEpHEHAMKYISPHOH MJIOCKOCTH; YIiIa MEXKIY IPSIMOii
94-97 [TeprieHIUKYISIp ¥ HAKJIOHHAS 4 TUTOCKOCTb. [Tpu3Haku Y TUTOCKOCTBIO; YTIIa MEXTy JBYMS TUIOCKOCTSIMH;
98-100 Teopema o Tpex 3 NEePICHAUKYISIPHOCTH  IPSIMBIX U MIEPIICHIUKYJSIPHBIX INIOCKOCTEU; TOUEK,
TepIeHIUKYIISpax TUTOCKOCTEH B TipocTpaHcTBe. Teopema |  CHMMETPUYHBIX OTHOCHUTENEHO TNIOCKOCTH; GUTYD,
101 KonTponbnas padota Ne§ 1 0 TPEX MEepHeHIUKYISIpax. CUMMETPUYHBIX OTHOCUTEJIBHO MJIOCKOCTH;
"TepnesauKynsp" PacCTOSIHUS OT TOYKH JI0 (PUTYPBI; PACCTOSIHHS OT
102-104 VTo71 MeKIy IpsIMOit 1 3 IPSIMOI1 10 MapajieIbHOM el MITOCKOCTH; PacCTOSHUS
IOCKOCTBIO MEXy apayIeIbHBIMHU TUTOCKOCTSIMH; 00IIIEeT0
105-107 | JIByrpaHHBIi yroi. YTOI MexXIy 3 HNEPHCHIUKYIIAPA IBYX CKPCIIUBAIOMNXCH NIPAMBIX.

ABYMS TINIOCKOCTAMU

OnHUCEHIBAIOT MMOHATHSA: NEPNCHAUKYJIAP, HAKIIOHHAA,




108-110 | IlepneHaUKYISIpHBIE TNIOCKOCTH 3 OCHOBaHUE MEPIEHANKYIAPA, OCHOBAHNE HAKIIOHHOM,
111-112 [Tnomanas opToroHaabHOMN 2 MPOEKIINSI HAKJIOHHOM, OPTOTOHAJIbHAS MTPOEKIIUS
IPOEKLIMY MHOTOTPaHHMKA (GUTypHhI, PacCTOSHUE MEXAY CKPEIIUBAIOIIIMHUCS
113 Kontposnbnas pabora Ne9 1 NPSIMBIMH, 3€pKajibHasi CHAMMETPUs, JBYTPAHHBIN YIroJl,
"[lepnieHIUKYISIPHOCTD B rpaHb IBYTPaHHOTO yIIIa, peOpo ABYTPaHHOTO yIJia,
npoctpaHctae" JMHENHBIN yroj AByrpaHHoro yria. @opmynupyror u
JIOKa3bIBAIOT IIPU3HAKU: NEPIIEHANKYIIPHOCTH
PSAMOM U IIIOCKOCTH, NEPIEHAUKYISAPHOCTH ABYX
I10cKOCTeN. DOPMYIIUPYIOT U NOKA3bIBAIOT CBOWCTBA:
HEePIEHANKYISAPHBIX IPAMBIX; IPSAMBIX,
NEPIEeHIUKYJISPHBIX TUIOCKOCTH; IEPIEHAUKYIISIPHBIX
iockocTeil. @OpMyJIUPYIOT U JOKa3bIBAIOT TEOPEMBI:
0 MEPHEHAUKYISIPE U HAKJIOHHOM, TPOBEIEHHBIX U3
OJTHOM TOYKH; O TPEX MEPHEHIUKYIIAPaAX; O IIIOLau
OpPTOTOHAJILHOM MPOEKIIMH BBITYKIIOTO
MHOIOyrojbHHKa. Penraror 3agaun Ha
JI0Ka3aTeNIbCTBO, a TAK)KE BBIUUCIICHUE: YIIIa MEXKIY
OPSMBIMH, YIJIa MEXKAY NPSAMON U IIIOCKOCTbIO, yIJla
MEX]y IIIOCKOCTSMHU, PACCTOSIHUS OT TOUYKH J10
IIPSIMOM, PACCTOSIHUSL OT TOYKH J10 TUIOCKOCTH,
pPaccTOSHUS MEXIY CKPEUIMBAIOLUIMMUCS MPSIMBIMH,
paccTosTHUS MEKIy NapajlIeIbHBIMU IIJIOCKOCTSIMU,
IJIOUIA/I OPTOTOHAIBHOM MPOEKIMH BBITYKJIOTO
MHOI'OYTI'OJIbHUKA
Tpuronomerpuyeckne ypaBHeHUsl H HePaBeHCTBA
(16 u)
114-115 YpaBHeHue cos x=b 2 TpuroHomeTpudyeckre ypaBHEHUS DOopMYJIHPYIOT ONPEICITICHUST aPKKOCUHYCA,
116-117 YpaBHeHue sin x=b 2 (nepaBeHcTBa). OCHOBHBIE apKCHHYcCa, apKTaHr'€Hca, apKKoTaHreHca. Haxonsr
118 VYpaBuenus tg x=b u ctg x=b 1 TPUTOHOMETPUUYECKUE YPABHEHHUS 3HaYeHUs! OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIINI B
119-120 | ®yHKImM Y= arccos X, y=arcsin 2 (HepaBEeHCTBA) U METO/IbI UX PEIICHUs. | OTAEIbHBIX TAOIMUYHBIX TOUKaX. Mcrmonb3ys moHATHs
X, Y= arctg X, y=arcctg X TpuronomeTpuyeckrue ypaBHeHus, apKKOCHHYCa, apKCUHYCa, apKTaHTeHCa,
121-123 TpuroHOMeTpHYECcKHe 3 CBOJIAIIMECS K alTreOpandecKuM. apKKOTAHI€HCAa, PEIIAIOT IPOCTENIIINE
ypaBHEHUS, CBOIALINECS K OnHOpPOHBIE YPABHEHUS ITEPBON U TPUTOHOMETPUYECKHE ypaBHEHUS. POPMYIHPYIOT
anreOpandecKuM BTOpOM cTerneHei. Pemenne CBOICTBa OOPAaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIUH.
124-126 | PeuieHne TPUrOHOMETPHUECKHX 3 TPUTOHOMETPUYECKUX YPAaBHEHHUU Crposr rpaduku pyHKINN HA OCHOBE rpaUKOB




YPaBHEHUN METOI0OM
Pa3I0KEeHUsl Ha MHOXKHUTEIU

METO/IOM Pa3I0KEHHSI HA MHOKUTEIH.
ApPKKOCHHYC, apKCUHYC, apKTaHT'€HC,

YETHIPEX OCHOBHBIX O0OPATHBIX TPUTOHOMETPHUECKUX
byHKIMI. YIpomaT BeIpaXXeHUs, COJIepIKallie

127-128 Pemenue npocrenmmx 2 apkkoTaHreHc. [Ipocreiimue cBolicTBa o0OpaTHbIe TPUTOHOMETpUYECKHE (PYHKIINH.
TPUTOHOMETPHUYECKHUX apKKOCHHYCa, apKCHUHYCAa, Pacrno3HaloT TpUroHOMeTpUYeCKHUe YpaBHEHUS U
HEPaBEHCTB apKTaHTeHCa, apPKKOTAHTEHCa. HEpaBEHCTBA. PemaoT TpuroHoMeTpuieckue
129 Kontponbnas padorta Nel( 1 ypaBHEHHS, CBOJAIIUECS K allreOpandeckum
"TpUTrOHOMETPUYECKUE YpaBHEHHSIM, B YaCTHOCTH, PELIAIOT OJHOPOIHBIC
ypaBHEHHUS U HEpaBeHCTBA" TPUTOHOMETPHUUECKHE YPaBHEHUS IIEPBO U BTOPOU
CTETICHH, a TAK)KE PEeIIaTh TPUTOHOMETPHUUECKUE
ypaBHEHUS, IPUMEHSISI METOJT Pa3JI0KEHUS Ha
MHOXkUTENH. Pemaror npocrenmme
TPUTOHOMETPHUECKHE HEPABEHCTBRA
Muororpannuku (10 1)
130-131 [Ipuzma 2 [Tapannenenunen. CaoiicTBa OnuchIBaOT MOHATHS: TEOMETPUUECKOE TETIO,
132-133 [Tapannenenumnes 2 NPSIMOYTOJIBHOTO  TMapajulesieuesia. COCEIHME TPaHU MHOTOTPAaHHHKA, TUIOCKUH yroi
134-136 ITupamua 3 Teopema Ilucdaropa B mpocTpaHCTBE. | MHOTOTpPaHHMKA, TBYTPAHHBINA YO MHOTOTPAHHUKA,
137-138 YcedeHHas mupaMua 2 IMpuzma wu mnupamuga. llpaBunbHas TUIOMIA/(b TOBEPXHOCTH MHOTOTPAHHHKA,
139 KontponbHas padora Nel 1 1 nupaMuia M TpaBUIbHAs TMpHU3Ma. | JMaroHajIbHOE CEUEHUE MPU3MBI, IPOTHUBOJIEKAIUE

"MHororpaHHuku"

[Ipsmas UpaMuJIa. DeMEeHTbI
npusMbel U nupaMmuisl. IIpocrenmue
KOMOMHAIlMM MHOTOTPaHHUKOB U TEJ
BpallleHHs. BpluncieHne 3JIeMEHTOB
MPOCTPaHCTBEHHBIX  (uryp (pEdpa,
JIMAroHalu, yIiibl).

rpaHu MapajulesienuIie/ia, JMaroHaaIbHOE CEYEHNE
MPU3MBI U TUPAMUJIbI, YCEUEHHAS IUPAMUA.
DOopMYJIUPYIOT ONPEICIICHUS: MHOTOIPAaHHUKA,
BBIITYKJIOTO MHOTOTPAaHHMKA, IIPU3MBI, IIPIMOK
MPU3MBbI, TPAaBWJIBHOW MPU3MBbI, TapajlIeIICIUIIEa,
MMUPAMUBL, IPABUIBHON TUPAMUBL, IPABUIBHOTO
TETpad3/ipa, BEICOTHI MPU3MBbI, BBICOTHI TUPAMHU/IBI,
BBICOTHI YCEUEHHOM MUpPaMUJIbI, arioGeMbl
MpaBUIILHON UpaMuibl. OpMyIIHPYIOT U
JTIOKA3bIBAIOT TEOPEMBI: O TIOIaau OOKOBOM
MOBEPXHOCTH MPSIMOM IPU3MBI, O JUATOHAIISAX
rapajuieenuIiea, 0 KBaapare JMaroHaiu
MPSAMOYTOJIBHOTO TMapajuiesienuIieia, O IIOMaan
OOKOBOI1 MOBEPXHOCTH MPABUIBHON MTHUPAMUJIBI, O
TJI0MA I OOKOBOM MOBEPXHOCTH MPABUIILHOMN
yCEeUEHHOU nUpamuabl. Pemaror 3aqaun Ha
JIOKa3aTeIIbCTBO, 4 TAK)KE BRIUMCIICHHE: DJIEMEHTOB




MPU3MBI 1 TUPAMUJIbI, TUIOIAAN TOJTHON 1 OOKOBOM
HOBEPXHOCTHU IIPU3MBbI U IMPAMUBI

IMpounsBoaHasi u ee NpUMEHEHHE
(25 )

140-141 [Ipencrasnenue o npexaerne 2 [Tpenen GpyHkmMu B TOUKE. YcTaHaBIMBAIOT CYIIECTBOBaHUE TIpe/ena (QYHKIIUU B
(GYHKIIUH B TOUKE U O HenpepriBHocTs. [IpomexyTku TOYKE U HAXOJUTh €r0 Ha OCHOBE rpaduka GyHKIUH.
HENPEPbIBHOCTH (DYHKIMH B 3HAKOIIOCTOSIHCTBA HENPEPBIBHON Paznuuarot rpaduku HEMPEPHIBHBIX U Pa3pPBIBHBIX
TOUKE byHKuu. 3a1a4n, TPUBOISIINE K ¢byukuii. Haxonar npupaiienue apryMeHnTa u
142 3ajaund 0 MTHOBEHHOM CKOPOCTH 1 MOHATHUIO MPOou3BOIHOM. [IponsBoaHas npupanieHne QyHKIUN B TOYKE. BUucisior
U KacaTeJbHOH K rpaduKky ¢byHkuuu B Touke. Tabnuna CPEIIHIOI0 CKOPOCTh JBMKEHUS MaTEPUATILHOM TOUKH
byHKIUN pou3BOJHBIX. [IpaBuia BeIYMCIEHUS | 0 3aKOHY €€ ABMXKEHUs. DOpMYIUPYIOT ONpEeIICHNE
143-145 [ToHsITHE TPOU3BOTHOM 3 MPOU3BOJHBIX. MexaHn4ecKuil u POU3BOJHON (DYHKIIMU B TOUKE, MpaBUiIa
146-148 HpaBI/ma BBIYHCJICHUS 3 FGOMeTqueCKHﬁ CMBICII BBIYMCJICHUS IPOU3BOJHbBIX. Haxonar IIPOU3BOHBIC
IPOM3BOTHON MIPOU3BOIHOM. Y paBHEHHE byHKIMH, ypaBHEHUS KacaTelbHBIX rpaduka
149-151 YpaBHEHHE KacaTeIbHOI 3 KacaTebHOU K rpaduKy QyHKITUH. (YHKIIUY, MTHOBEHHYIO CKOPOCTh JABH)KCHHUS
152 KouTponbHas pa6ora Ne 12 1 [Tpu3naku Bo3pacTaHus U yObIBaHHUSI | MaTepHalbHOUM TOUKH. MCIONB3yIOT MEXaHUYECKUM U
"[IpaBrIia BEIYHCICHHUS ¢yskun. Touku s3KkcTpeMyMa FeOMETPUUECKUN CMBICIT IIPOU3BOJHOMN B 3a]ja4ax
IPON3BOIHOI" byHku. MeTo1 HaX0XIeHUs MEXaHUKH U reoMeTpun. QopMyTupyIOT MPU3HAKU
153-154 IIpU3HAKA BO3PACTAHHS U 2 HauOO0JIbIIEr0 U HAUMEHBILIETO IIOCTOSIHCTBA, BO3pAacTaHUs U YObIBaHUS (DYHKIUU.
yOBIBaHUS (DYHKIHH 3HayeHuit pyHkuuu. [locrpoenue Haxonat npoMeXyTKu BO3pacTaHUs U YObIBaHHS
155-157 Toukn 9KCTpeMyMa (QYHKIIK 3 rpadukoB QpyHKINH. (GbyHKIMY, 3a1aHHON Gopmynoi. DopMyaHpyIOT
158-160 | IIpumMeHeHMe POM3BOIHOMN IpH 3 ONpezieNeHus TOUKH MAKCHMyMa 1 TOYKH MHHHMYMa,
HAXOYKICHHH HAHOOIBIIErO i KPUTUYECKOW TOYKU, TEOPEMBI, CBSI3bIBAIOLINE TOUKU
HAHMEHBIIET0 3HAYCHIG JKCTpEMyMa C Mpou3BoAHOM. Haxonst Touku
dyHKIIH IKcTpeMyMa QyHKIMH, HauOoJblllee U HAUMEHbLIee
161-163 TocTpoeHue rpaduKoB 3 3HAYCHHS (GYHKLNU Ha TIPOMEKYTKE. I/Iccneﬂ}iIOT
byHKIHi CBOICTBa (PYHKIIMU C TIOMOIIIBIO POU3BOIHOMN 1
164 KonTponbnas padorta Ne 13 1 CTPOUTE rpaduk PyHKIHM
"IIponsBojHas u ee
npuMeHeHune"
IToBTOpEeHue U cucTeMaTH3aLUA Y4eOHOT0 MaTepuaia
(CE))
165 Tpuronomerpuyeckue GyHKIUH 1 Tpuronomerpuueckre GyHKINH: [ToBTOpSAIOT MOHATHE TPUTOHOMETPUYECKON (PYHKIIHUN
YKCJIOBOTO apryMeHTa KOCUHYC, CUHYC, TAHT€HC, KOTAHT'€HC. YHCJIOBOT'O apryMeHTa
166 Tpuronomerpuyeckue 1 TpuronomeTpuyeckrue ypaBHEeHUs, PemaroT TpuroHoMeTpuiecKre ypaBHeHUs U




YPaBHEHUS U HEPABEHCTBA

CBOJISIIIIMECS K aNTreOpandecKuM.
Pemenne TpUroHOMeTpHUUECKUX
YpPaBHEHU METOJIOM PA3JIOKECHUS Ha
MHO>KUTEIIH.

HEpaBEHCTBA

167

MHororpanHuku

[Tapamienenunen. Teopema
[Tudaropa B mpoctpanctse. [Ipuzma u
nupamuza. IlpaBunbHas nupamuaa u
MpaBUJIbHAS npusma. [Tpsimas
upamuja.

HOBTOpSIIOT IOHATHUC MHOI'OI'PAaHHUKA

168

Wrorosast KoHTpoJIbHAs paboTa

BrImonHenne nucbMeHHOH paboThI

169

HpOI/ISBO,I[HaH H €€ IIPUMCHCHUC

[IpousBoanas. IIpousBoiHas
¢ynkuuu B Touke. Tabnuma
npou3BoAHbIX. [IpaBuia BeIYUCIECHUS
MIPOU3BOJHBIX.

PemaroTt 3amaun Ha HAXO0XKJICHUE HpOHSBOI[HOfI

170

[TapamienpHOCTD U
MEPIEHIUKYIISIPHOCTD B
IIPOCTPAHCTBE

Paccrosnus mexnay ¢urypamu B
MPOCTPAHCTBE. YTJIbI B IPOCTPAHCTBE.
[lepnieHIUKYISIPHOCTD MPSMBIX U
MIIOCKOCTEH.

[ToBTOPSAIOT MOHATHE NAPAIIIEIBHOCTH U
NIEPIEHIUKYISIPHOCTH B IIPOCTPAHCTBE




TemaTnyeckoe TUIAHUPOBAHUE C YyUYETOM padoyveil mporpaMMbl BOCIUTAHUS C YKa3aHUEM KOJIMYECTBA YacoB,
OTBOJIUMBIX Ha u3yueHue Moayis «IlIkonbHBIH ypok»

Ne Ne Tema ypoka B KTII Moyibp BOCIIUTATENIbHOU POrPaMMBbI [IpuopureTHOE HanpaBiIeHUE
ypoOKa B «I1IkONBHBIN YPOK»
KTII
1. 3 DyHKIIMU U Tpaduku JleHpb conmmapHOCTH B O0OPHOE C TEPPOPU3MOM «S-rpaxxiaHuH»
2. 15 Merox MHTEpBAJIOB BcemupHblii 1IeHb MaTEMaTUKH «IIyTh K ycrexy»
3. 24 [IpoctpancTBenHbie purypsl. HauanbHabie 100 — netue co AHS pOXKACHHS aKaJeMHUKa «S-rpaxxnaHuH»
IIPECTABJICHUS O MHOIOTPaHHUKAX Poccuiickoii akanemun o0pa3oBaHus DpAHAEBA
[Tropea MyukaeBuua
4. 43 HppannoHaibHbIE HEPABEHCTBA Craructuka u 30K «51 1 3m10poBBEN
5. 58 [IpeobpazoBanue GUTyp B IPOCTPAHCTBE. OcHOBBI ()MHAHCOBOW TPAMOTHOCTH «I1yTh K ycrexy»
[TapannenbHoe NPOSKTUPOBAHKE
6. 74 OCHOBHBIE COOTHOILICHHS MEXKILY WuTennekryaabHbIe HHTEPHET - 331aHUs Ha «I1yTh K ycrexy»
TPUTOHOMETPUUYECKMMHU (DYHKIHUSAMU OJJHOTO caiftre «Pemy EI'O»
U TOTO K€ apryMeHTa
7. 87 ®dopmyiia npeoOpa3oBaHuUs POU3BEICHHUS Temarndeckuil yCTHBIN cueT «Sl-rpaxaaHuH»
TPUTOHOMETPUUECKHUX (QYHKIMHI B CyMMY «DHeprocoepexeHne»
8. 98 Teopema o Tpex neprneHAuKyIsIpax JleHb 1eTCKUX M300peTeHui «IlyTh K ycrexy»
9. 110 [IepnenuKynspHBIE IIIOCKOCTH [IatumunyTKa «Xy105)KECTBEHHOE CIIOBO O «IIyTh K ycriexy»
MareMaTuKe»
10. 127 Pemenne npocrenmmx VYpok TBopuecTBa «3a cTpaHULIAMH YUeOHHUKa» «IlyTp K ycriexy»
TPUTOHOMETPHUYECKUX HEPABEHCTB
11. 138 YcedeHHas nupaMua DKOJIOrMYeCcKUe NMPoOJIeMbl B CTATUCTUKE «Sl 1 okpyXarommii MUp»
12. 158 [IprMeHeHne npon3BOIHOMN IPH Bxuian maremarukoB B modeny «SI-rpaxknanuH»
HAXO0XXJICHUH HAUOOJIBIIEro 1 HAUMEHBIIETO
3HaYeHUN PYHKIHNH
13. 170 [TapannenbHOCTh U MEPIEHIUKYISPHOCTD B JleHb YMTaTeNnbCKON TPaMOTHOCTH «I1yTh K ycrexy»

IPOCTPAHCTBE




TemaTnueckoe mianuposanue 11 kinace

Ne /it Tema ypoka Koin-Bo DJIEMEHTHI COJICPIKAHUS XapakTepucThKa BUIOB AEATEIbHOCTH
4acoB
IMoBTOpenue (4 1)
1 Tpuronomerpudeckue GyHKINH, 1 Tpuronomerpuyeckue ypaBHEHUs [IpeoOpa3oBHIBAIOT TPUTOHOMETPHUUECKUE BHIPAKCHHS
YpaBHEHUS (nepaBeHcTBa). OCHOBHbBIE Ha OCHOBE (OpMYJI MpUBEIEHUS, POPMYJT IBOHHBIX U
TPUTOHOMETPUUECKHUE YPABHEHUS MOJIOBUHHBIX YTJIOB, (POPMYJT CYMMBI U Pa3HOCTH
(HEepaBEHCTBA) U METOJIBI UX PEIICHUS. CHUHYCOB (KOCHHYCOB), GopMyI peodpazoBaHus
TpuronomeTpuyeckrue ypaBHeHus, MIPOU3BE/ICHUS TPUTOHOMETPUUICCKUX (PYHKIIHI B
CBOJISIIMECS K aNreOpandecKum. cymMmy. PemiaroT TpUroHOMETpUYECKUE YPABHEHUS,
OpnHopoHbIE ypaBHEHUS IEPBON U CBOJAIIMECS K AJIreOpandeckuM ypaBHEHUSIM, B
BTOpOU crerneHe. Pemienue YaCTHOCTHU, PEIIAIOT OJTHOPOIHBIE
TPUTOHOMETPUYECKUX YPAaBHEHUMU TPUTOHOMETPUYECKHE YPABHEHUS IIEPBOU U BTOPOI
METO/I0M Pa3I0KEHHS] HA MHOKUTEIIH. CTEIEHH, a TAKXKE PELIa0T TPUTOHOMETPUUYECKHE
Tpuronomerpudeckne QyHKINU: yYpaBHEHUS, IPUMEHSSI METOJI PA3JI0KEHUSI Ha
KOCHUHYC, CHHYC, TAH['€HC, KOTAHT€HC. MHOXUTENH.
3HaKu 3HAYCHH I
TPUTOHOMETPHUECKUX (PYHKIIHIA.
YETHOCTh U HEUETHOCTH
TPUTOHOMETPHUECKUX (DYHKIIHIA.
2 [Ipou3BoaHas1, TOHATHE KOPHS 1 Kopens n-i1 crenenu. DOopMyIHMpPYIOT OIIPENEICHHE KOPHS

N-0M CTEIIEHU U3
JNEUCTBUTEIILHOTO YHCITIa

Apudmernueckuit KopeHb n-i
crenieHu. CBolcTBa KOpHS N-i
cTeneHu. ToKIECTBEHHbIE
npeoOpa3oBaHMs BRIPAKEHUH,
coJiepKalluX KOPHU N-i CTENEHMU.
BriHecenrie MHOXKHMTENS U3-TI0]] 3HAKa
KOpHsl. BHECceHne MHOKUTEINA 1101
3HaK KopHs. CTerneHs ¢
palOHAIbHBIM [TOKA3aTENEM.
CBolicTBa CTENEHU C PallMOHAJIBHBIM
nokaszareneMm. [IpousBoaHas GyHKIMH

(apumeTnyeckoro KOpHs) n-if CTENEHH, a TAKKe
TEOPEMBI O €r0 CBOMCTBAX, BBIAEISASA CIydal KOpHEN
4yéTHOH U HeUETHOM cTenenn. Haxonar obnactu
OIpEeIETICHUS BBIPAKEHHM, COAEPKAUX KOPHH N-1
cTeneHu. Pemaror ypaBHeHMs, CBOASAILUECS K
YPaBHEHUIO XN = a. BBIMOJHAIOT TOXKIECTBEHHbBIE
MpeoOpa30BaHUs BRIPAKEHUH, COAepKAIUX KOPHH n-i
CTEIMEHU, B YACTHOCTH, BBIHOCUTh MHOYKUTEIb U3-TIOJ
3HaKa KOpHS N-M CTENEHU, BHOCAT MHOKHUTEIb M10]1
3HAK KOPHS N-M CTETIEHH, OCBOOOXKIATHCS OT
WPPAIMOHATFHOCTH B 3HAMEHATele APOOH.




B TOUKe. Tabauiia mpou3BOIHBIX.
[IpaBuna BbIYHUCIEHUS IPOU3BOIHBIX.
MexaHn4eCcKuii U FeOMETPUYECKUI
CMBICJT TPOU3BOAHOMN. Y paBHEHHE
KacaTeJIbHOU K TpadKy QyHKIHU.

3 MHororpaHHuKu 1 [Tapannenenunen. CaoiicTBa DopMyJIUPYIOT ONPEICIICHUS: MHOTOIPaHHUKA,
MPSIMOYTOJIBHOTO  TapajuleenuIea. BBIIIYKJIOT'O MHOI'OI'PaHHHUKA, IPU3MBI, IPSIMOM
Teopema Iludaropa B mpocTpaHCTBe. IIPU3MBI, IPABWILHOW NTPU3MBI, IapAJUICICIUIIEA,
IIpuzma u nupamupa. IlpaBunbHas [IMPaMM/JIbl, IPaBWIIBHON MUpaMUbl, IPABUILHOTO
nupaMMza M IpaBUIbHAs IPU3MA. | TETPa’Apa, Bbl- COTHI IPU3MBI, BBICOTHI IMPAMUJBI,
[Ipsmas UpaMuJIa. DeMEeHTbI BBICOTHI YCEUEHHON THUPAMHUIBI, alI0(eMbl
npu3Mbl ¥ nupamuabl. IIpocreiimme IIPAaBWIBHON nupamuibl. DopMyInpyroT u
KOMOWHAIIMM MHOTOTPAaHHUKOB M TEJ JIOKa3bIBAIOT TEOPEMBI: O IIoL[aan OOKOBOM
BpallleHUsA. BpluncieHue 3J1eMEHTOB IIOBEPXHOCTHU IPSIMOM IPU3MBI, O AUATOHAJIAX
MpOCTpaHCTBEHHBIX  (uryp (pEdpa, napasulesienunes1a, o KBajapare JuaroHaiu
JIMarOHaNH, YIJIbl). IIPSIMOYTOJIBHOTO IIapajulesIeNuIe1a, O IUIonaan
OOKOBOI1 MOBEPXHOCTH MPaBUIIBHON UPAMU/IbI, O
IUI0IIAA1 OOKOBOM MOBEPXHOCTHU MPAaBUIIbHOM
yCeUEHHOU nMupamuael. Pemaror 3ajaun Ha
JIOKa3aTeNbCTBO, a TAK)KE BBIUMCIICHHE: YIEMEHTOB
4 BxonHas KoHTposbHast paboTa 1 [ToBTOpEHME N3YYEHHOI0 MaTepuana BrinosiHeHne NMCbMEHHOM paboThI
IToka3arenbHas u Jorapugmudeckas pynkuus (34 u)
5-8 CreneHb ¢ MPOU3BOJILHBIM 4 [TokazaTenbHble ypaBHEHUS DOopMyIHMPYIOT OIIPENEICHNE TOKA3ATENBHOU
JEHCTBUTEIBHBIM [TOKA3aTEIEM. (HepaBeHcTBa). PaBHOCHIIBHBIE ¢ynkunu. OnuceIBalOT CBOWCTBA NMOKa3aTeIbHON
ITokazaTenpHast QyHKIMS npeoOpa3oBaHMsl TOKa3aTEeIbHbIX (GyHKIMH, BBIIEISIS CIy4ail OCHOBaHMsI, OOJIBIIIETO
9-12 ITokxazarenbHblEe YpaBHEHUS 4 ypaBHEHUH (HEPaBEHCTB). €IMHHULIBI, U CIIy4ail MOJIO)KUTEIbHOTO OCHOBAHHUS,
13-16 [TokazareabHble HEPABEHCTBA 4 [lokazarenabHble ypaBHEHUS MeHbLIero equHuIbl. [IpeoOpa3oBbIBAOT BhIpaKEeHMS,
17 KonTponbnas padora Ne 1 1 (HepaBeHCTBA), CBOJAIINECS K COJIEpIKalIie CTENEHU C IEHCTBUTEIBHBIM
«Iloka3zarenbHas QyHKIMS, anredpandeckuM. Jlorapupmuueckne nokazateneM. CTposat rpaduku GyHKIIUN HA OCHOBE
NOKa3aTeIbHbIE YPAaBHEHUS U ypaBHEeHUs (HEpaBEHCTBA). rpaduka nokaszareabHoi GyHKuU. PacriozHatot
HEepaBECHCTBAY PaBHOCHIBHEIE HpeO6p330BaHI/I$I IMMOKAa3aTCJIbHBIC YPABHCHUA 1 HCPABCHCTBA.
18-21 Jlorapudm u ero cBoiicTBa 4 JorapupMHUUECKUX YpaBHEHUN DOopMyIUPYIOT TEOPEMBI O PABHOCHIIBHOM
22.25 Jlorapudmudeckast pyHKIHIS H 4 (uepaBeHcTB). Jlorapudmuueckue peoOpa3oBaHNU OKA3aTENbHBIX YPABHEHUN U
ee CBOMCTBA ypaBHEHMs (HEpaBEHCTBA), HEpaBEeHCTB. PemaroT nokasaTenbHble ypaBHEHUS U
26-29 Jlorapu)MUYECKIe ypaBHEHHS 4 CBOJISIIIIMECS K aIreOpandecKum. HepaBeHCTBA. DopMynHpyIOT orpeneneHue




30-33 | Jlorapugmuyueckiue HepaBEHCTBA 4 [TokazarenbHas ¢pyHkuus. CBoiicTBa Jorapudma MmoyI0KUTEILHOTO YHUCa Mo
34-37 | Ilpou3BojHbIE OKA3ATENBHOMN U 4 [0Ka3aTeIbHON (PYHKIUH U e€ HOJIOKUTEIBHOMY OCHOBaHHIO, OTJIMYHOMY OT
norapupMuIecKoi QyHKITHA rpaduk. Jlorapupmuueckas pyHKIUs. eIMHUIIBI, TEOPEMBI O CBOMCTBAX JIOTapudma.
38 KonrpossHas padora Ne 2 1 CoiicTBa norapudmuyeckoi ITpeoOpa30BbIBAtOT BBIPAXKEHUS, COAEPIKALIIHE
«Jlorapupmuueckas GyHKITHS, ¢dbysakuu u e€ rpaduk. Jlorapudm. norapudmel. DOpMyITHPYIOT ONIpPeICICHIE
jgorapu()MUUECKHE YPABHEHHS U CoiicTBa 0rapuQmos. JorapupmMuueckor (yHKIIMU U OIHUCHIBAIOT €€
HEPaBEHCTBA» ToxnecTBeHHbIE TPeoOpa3zoBaHus CBOWCTBA, BBIIEISISL CIy4ail OCHOBaHHUS, OOJIBIIETO
BBIPA)XEHUH, colepxKalux €IMHULIBI, U CITy4yail OJI0KUTEILHOTO OCHOBaHMS,
J0rapupMBbL. MEHBILET0 eIUHHIBI. JI0Ka3bIBAIOT, YTO
HoKa3zaresbHas U Jiorapupmudeckas QyHKIUU
SIBIISTIOTCS B3aMMHO 0OpaTHBIMH. CTposT rpaduku
¢GbyHKIUI Ha OCHOBE JorapuPMUUECKON (HYHKITHH.
Pacnio3naror norapupmMudeckue ypaBHEHUs U
HepaBeHCTBa. DOpMyITUpPYIOT TEOPEMBI O
PaBHOCHIILHOM ITPe0Opa30oBaHUU JIOTApU(HMUIECKUX
ypaBHEHMI U HepaBeHCTB. PematoT norapupmudeckue
ypaBHEHHsI U HepaBeHCTBA. DOpMyITHPYIOT
OIpeIeNIeHus Ynclia €, HaTypajIbHOIo Jlorapupma.
Haxonsat npon3BoaHble PYHKIMM, COEpIKALINX
MOKa3aTeabHYI0 (QYHKIHUIO, JIOTapu(PMUIECKYIO
(bYyHKINIO, CTETIEHHYIO (PYHKIIUIO C IEHCTBUTEIBHBIM
nokaszaresueM
Koopaunatsl 1 BeKTOpHI B pocTpancTie (16 1)
39-40 JlekapTOBbI KOOPAMHATHI TOUKU 2 JIBM>KEHUS B IPOCTPAHCTBE: OnuchIBalOT MOHATHUSA: MPAMOYTOJIbHAS CUCTEMA
B IPOCTPAHCTBE napajuiebHbIA IEPEHOC, IEHTPaTbHAS KOOPJMHAT B MIPOCTPAHCTBE, KOOPMHATHI TOUYKH,
41-42 BekTopsl B mpocTpaHcTBE 2 CUMMETpPHUS, CUMMETpPUs BEKTOp, COHAIpPaBJIEHHbIE U TPOTHUBOIOJIOKHO
43-44 CrnosxeHue ¥ BEIYUTAHUC 2 OTHOCHUTEJIBHO IJIOCKOCTH, IOBOPOT. HaIpaBJIEHHbIE BEKTOPHI, apajieIbHbIA IEPEHOC Ha
BEKTOPOB CoiictBa aBwxenuil. I[lpumenenue BEKTOp, CyMMa BEKTOPOB, TOMOTETHS €
45-47 VMHOkKEHHE BEKTOPA HA YHCTIO 3 JIB>KEHUU MPU PEIICHUH 3a]1a4. ko2 purmeHToM, paBHBIM K, yrosl MeXay BEKTOPaMH.
48-50 CkanspHoe IPOU3BEACHUE 3 BekTopsl 1 KOOpIMHATHI B DopMyITUPYIOT ONpeieNeHHs: KOJUTMHEapHbIX
BEKTOPOB npoctpancTBe. CyMMa BEKTOPOB, BEKTOPOB, PABHBIX BEKTOPOB, Pa3HOCTH BEKTOPOB,
51-53 ['eoMeTpHYECcKOe MECTO TOUEK 3 YMHOKEHHE BEKTOpa Ha YMCIIO, YIoJd | MPOTHBOIOJIOXKHBIX BEKTOPOB, IPOU3BEACHUS BEKTOPA
IPOCTPaHCTBA. Y PaBHEHHE MeXy BekTopamu. KoimmimHeapHble 1 | | 9Hcia, CKAISIPHOTO IPOU3BEICHUS IBYX BEKTOPOB,
TOCKOCTH KOMILIaHapHbIE BEKTOPHI. CKaIIpHOE reOMETPHUECKOT0 MECTa TOUYEK, OMCCEeKTopa
54 KonrpoubHas paGora Ne 3 1 NpOU3BEACHNE BEKTOPOB. Teopema 0 | JIBYrpaHHOTO yIiia, ypaBHEHUsS GUTypsl. JloKa3pIBaroT




«KoopauHaTsl 1 BEKTOPHI B

Pa3IoKEHUU BEKTOPA IO TPEM

(OpMyJIBI: paCCTOSHUS MEXIY JIBYMS TOUYKaMH (C

IIPOCTPAHCTBE» HEKOMIUIAHAPHBIM BEKTOPAM. 3aJJaHHBIMHM KOOPAMHATaMH), KOOPAUHAT CepeluHbI
CkansipHO€E ITPOU3BEACHNUE BEKTOPOB B |  OTPE3Ka, KOOPAUHAT CYyMMbI M PA3HOCTH BEKTOPOB,
KoopauHaTtax. [IpuMeHeHue BeKTopoB CKaJIIPHOTO IIPOM3BENIEHUS IBYX BEKTOPOB, JUIS
IIpY pELICHUH 33]1a4 Ha HaX0XKJIEHUE BBIUMCJIEHUSI KOCHHYCA YIJIa MEXKY IBYMS
paccTOsHUM, UIMH, IIomanen u HEHYJIEBbIMU BeKTOpamMu. PopMyIupyroT u
00BEMOB. YpaBHEHHE IJIOCKOCTHU B JIOKa3bIBAIOT TEOPEMBI: O KOOpJIMHATaX BEKTOpa (IIpH
IIPOCTpaHCTBE. Y paBHEHUE cephl B 3aJJaHHBIX KOOpJMHATaxX €ro Hayajla U KOHLA), O
npoctpanctse. Dopmysna s KOJUIMHEAPHBIX BEKTOPaxX, O CKAJISIPHOM IIPOU3BEICHUU
BBIUHCJICHUS PACCTOSHUS MEXIY JBYX NEPIICHIUKYIIAPHBIX BEKTOPOB, 0 ['MT,
TOYKAMU B IIPOCTPAHCTBE. PaBHOYNAJIEHHBIX OT KOHLOB OTpe3Ka, 0 I'MT,
IIPUHAUICKALIMX ABYTPAHHOMY yIIIy U
paBHOYAANEHHBIX OT €ro rpaHeil, 00 ypaBHEeHUU
IUIOCKOCTH, O BEKTOPE, IEPIIEHAUKYIISIPHOM TaHHON
II0CKOCTH. [IpUMEHSIOT U3yueHHbIE ONpeeIeHus,
TEOpeMbl U (OPMYIIbI K PEIICHUIO 3a/1a4
HuTerpan u ero npumenenue (12 1)
55-57 [TepBooOpa3zHas [TepBoobOpasnas pynkuus. O0muit DopMyIUPYIOT ONpesiesieHue NepBooOpa3HOi
58-60 [TpaBwmita HaXOXACHUS B/ TICPBOOOPA3HBIX. (GyHKIIMH, TeOpeMy 00 OCHOBHOM CBOICTBE
epBOOOPa3HOit Heonpenenénnsiit uurerpan. Tabnuma epBOOOPA3HOM, IPaBUIIa HAX0XKICHUS
61-64 [Tiroma s KpUBOJHMHEHHOM nepBooOpa3HbIx GyHkiui. [IpaBuna | mepBooOpas3Hoil. Ha ocHoBe Tabnuiibl mepBOOOpa3HbIX
Tpanenuu. OnpenencHHbIl HaXO0XKJCHHUS ePBOOOPa3HOIM U TIpaBWJI HAXOKJCHUS IEPBOOOPA3HBIX HAXOJAT
UHTETrpal dbynkuun. OnpenenéHHbId HHTErpall. nepBooOpa3Hyro, 00N BT IEPBOOOPA3HBIX,
65 Brruucienne o00beMOB Te ®opmyna Hetotona — JlelOHuna. HeonpenenEHHbiil uHTerpal. 1o 3akoHy u3MeHeHus
066 KOHTpOHLHaﬂ pa60Ta Ne 4 MCTOHBI HaXO0XJACHUA IIJI01Iaan CKOpPOCTH IBUIKCHUA MaTepI/IaJ'II)HOI\/'I TOYKH HaAXOOAT

«ITepBooOpa3Hasi.
OnpeneneHHblil UHTErpam»

¢buryp 1 06bEma Ten, OorpaHUuYeHHBIX
JTAHHBIMH JIMHUSIMHU U TTIOBEPXHOCTSIMHU.

3aKOH JBMKEHMS MATEPUAIEHOM TOUKH.
DopMyIHPYIOT TEOPEMY O CBSI3U NIEPBOOOPa3HON U
IJIOLAU KPUBOIMHENHON Tpaneuuu. GopMyIupyroT
OIpeeNeHue ONpeIeIEHHOro nHTerpania. Mcenone3ys
tdbopmyny HetoTona — JleitOHuIa, HaxXoasT
onpeeNnEHHbIN HHTEerpal, iomanu Guryp,
OTpaHMYEHHBIX JAHHBIMH JMHUAMU. crionb3yroT
OTpeieNIEHHBIN HHTErpal JUIsl HAXOXKICHHUsI 00bEMOB
TeJI, B YACTHOCTU 00BEMOB TeJl BpallleHUsl.

Tesia Bpamenusn (29 )




67-69 Hunuaap 3 [Muuuap, konyc, chepa u map. OnuchIBaIOT MOHATHSA: IIIUHP, OOKOBas
70-71 KoMOuHanmu nuimuHapa u 2 OcHOBHBIE CBOICTBA IIPSIMOTO MOBEPXHOCTh MUIUHAPA, TOBOPOT (PUTYPHI BOKPYT
PU3MBI KPYrOBOTO LWJIMHJPA, TIPSIMOTO MPSIMOI Ha JaHHBIN YTOJI, TEJIO BPAILICHHS, OCEBOE
72-74 Konyc 3 KpyroBoro konyca. M3o0paxenue Ten CeYeHHe LWINH/IPA, pa3BEPTKA HMIINHAPA, OOKOBas
75-76 Y cedeHHBII KOHYC 2 BpallleHUs Ha IIIIOCKOCTH. IIOBEPXHOCTH KOHYCA, 0CEBOE CEUEHUE KOHYCA,
77-79 KoMO6HHAIM! KOHYCca 1 3 [TpencraBnenne 06 yceu€HHOM pa3BEPTKa KOHYCa, YCCUEHHBIH KOHYC, YCCUEHHAs
TTHPaMUTBI KOHYCE, CEYeHUAX KOHYyCa NUpaMU/Ia, ONTMCAHHAS BOKPYT YCEUEHHOTO KOHYCa,
80 KonTposbHas pabora Ne 5 1 (mapanenbHBIX OCHOBAaHHIO U ycedeHHas MUpaMua, BIIMCAHHAS B yCEUEHHBIH
«ITHITHHAP, IPH3MA, KOHYCY NPOXOALINX Yepe3 BEPIIUHY), KOHYC, (purypa kacaetcs chepbl. PopMyIHpyOT
81-82 Cdepa u wap. YpaBHeHHe 2 CEUYCHUSX IIIMH/PA (apauIeIbHO U OIIpEe/IeTICHNUS: TIPU3MBbI, BHUCAHHOH B IIMIIHH/IP;
cepsr MEPIICHAUKYIISIPHO OCH), CEUSHHSIX MPU3MBI, OTIMCAHHON OKOJIO IMJIMHPA; THPAMHIBL,
83-85 B3aiMHOE PacIoNoKEHHE 3 mapa. Pa3BépTka MiIMHIpa ¥ KOHYca. | BIIHMCAHHON B KOHYC; IIMPAMU/IBI, OTUCAHHON OKOJIO
cepbl M MIOCKOCTH KOHYca; chepsl 1 11apa, a TakKe UX JIEMEHTOB;
86-88 MHOTOrpaHHUKH, BIHCAHHDIE B 3 KacaTeJIbHOM IJIOCKOCTH K chepe; MHOTOTpaHHHKa,
chepy BITMCAHHOTO B c()epy; MHOTOTPAaHHUKA, OTMCAHHOTO
89-91 MHOrOrpaHHHUKH, OIUCAHHBIE 3 OKOJIO ChephI; IMIMHIPA, BIUCAHHOTO B Chepy;
oKoNo chephi KOHYCa, BIIMCAHHOTO B c(hepy; yceuEHHOro KOHYyCa,
92-94 KOMOHHAIIY HUTHIPA 1 3 BIIMCaHHOTO B cepy; IUIMHPA, OIIMCAHHOTO OKOJIO
chepbi, KOHyca 1 chepbi C(b?pm, KOHYCa, OTIMCAaHHOTO OKOJIO chepsr;
95 KouTporsaas pabota Ne 6 1 yCEe4EHHOTO KOHYCa, OMUCAHHOTO OKOJIO C(bePLI.
«Tena BpaIEHH Jloka3pIBatOT OPMYIIBI: IJIOUIAIU TIOTHOM
MOBEPXHOCTH LIMJIMHJPA, IO OOKOBOM
MOBEPXHOCTH KOHYCA, TUTOMAAA OOKOBOU
MIOBEPXHOCTHU YCEUEHHOTO KOHYyca. POpMYNIUPYIOT U
JI0Ka3bIBalOT TEOPEMBI: 00 ypaBHEHUH CepbI JTaHHOTO
panuyca c IEHTPOM B JaHHOU TOYKE, O KacaTeIbHOM
TUTOCKOCTH K cdepe u e€ ciencraue. [IpumeHsoT
M3yYEHHBIE ONPEICTICHHSI, TEOPEMbI U (POPMYIIBI K
pEIIeHHIO 3a/1a4.
JjeMeHTHI KOMOMHATOPUKH. BuHom HeloToHa. DiieMeHTHI Teopun BeposiTHOCTei (28 4)
96-98 Metox MaTeMaTHUECKOM 3 Pemrenue 3aa4 Ha TabIMYHOE U DopMyIHUPYIOT MOCIIEA0BATEILHOCTD ICHCTBHUH TIPH
WHIYKIIAU rpaduueckoe MpeaCTaBICHHE JaHHBIX. UCTOJIb30BAHUH JI0KA3aTeIbCTBA METOAOM
99-102 [lepecTaHOBKH, pa3MeIIeHUS 4 Hcnonp3oBaHne CBOKCTB U MaTeMaTHIeCKON HHAYKINH. VICTIONb3yI0T METOA
103-106 Couetanus (KOMOMHAIINN) 4 XapaKTepUCTHUK YHCIOBBIX HAOOPOB: MaTeMaTH4eCKOM MHIYKIUH JUIs JOKa3aTelbCTBa
107-110 bunom Herotona 4 CpeHHUX, HAUOOJBIIEro 1 HEPABEHCTB, HAXO0XKIECHNUA KOHEYHBIX CYMM, IIPA




111 KonrtponbHast pabora Ne 7
«DIeMeHThl KOMOUHATOPHKHU.
bunom Herorona»
112-114 Omneparuu HaJ, COOBITHIMU
115-117 3aBUCHMBIE U HE3aBHCUMBIC
COOBITHS
118-121 Cxema bepuymiu
122 Cry4daiiHple BETHYUHBI U UX
XapaKTePUCTHKHU
123 Kontponbnas padora Ne 10

«OIeMEHThI TEOpUHU
BEPOSTHOCTEH»

HaWMEHBIIIETO 3HAaYEHUH, pa3maxa,
aucrnepcuu. Pemenue 3anad Ha
ONpeJIeTICHUE YaCTOThI U BEPOATHOCTHU
coObITHI. BBIYnciieHne BEpOsSATHOCTEH
B OIBITaxX ¢ paBHO- BO3MOXKHBIMU
3JI€MEHTapHbIMU HcXoaaMHu. Pemienue
3a/1a4y ¢ MPUMEHEHUEM
KoMOuHaTOpuKu. Pemienue 3agau Ha
BBIYMCIICHUE BEPOSITHOCTEN
HE3aBHCHUMBIX COOBITHI, TPUMEHEHNE
(hOpMYJIBI CIIOKEHHS BEPOSITHOCTEH.
Pewienue 3anmau ¢ npuMeHeHUEM
nuarpaMmm Ditiepa, AepeBa
BepOATHOCTEH, hopmynbl bepruymnu.
DneMEHTbl MaTEMATUYECKOTO aHAIN3a
BepostHocTs u cratuctuka. Pabota ¢
JAHHBIMU
YcnoBHas BeposATHOCTS. [IpaBuiio
YMHOKEHHS BepoATHOCTENH. PopMyia
MOJIHOM BEPOSITHOCTH. [{uckpeTHbie
CIIy4ailHbI€ BEJITUYUHBI U
pacupenenenus. HezaBucumblie
CIIy4aiiHbI€ BEJIUYUHBI.
Pacnipenenennie cyMMbl 1
MIPOU3BEICHUS HE3aBUCUMBIX
CIIyYaHBIX BEJIMYHH.
MareMatuueckoe 0KHUJIaHuEe U
JIACTIEPCUS CITyYATHON BETMYUHBI.
MareMatuueckoe 0KHUJIaHue U
JIACTIEPCHS] CYMMBI CITy4ailHBIX
BEJIMYMH. ['eoMeTpruueckoe
pacnpenenenue. bunoMuaibHOE
pacmpe- eJI€eHUE U €ro CBOMCTBA.
HenpepbiBHbIE ClTydaliHbIE BEIMYUHBI.
[ToHsATHE O TNIOTHOCTH BEPOSTHOCTH.

pELIEHNH 3a1a4 110 TeOpUH uncesn. DopMyaupyror
ONpeJIeJICHUE NEPECTAHOBKM KOHEYHOTO MHOKECTBA.
DOopMYJIUPYIOT ONPEICICHUE PA3MEILICHUS h-
AIIEMEHTHOTO MHOECTBA 10 k 3J1eMEHTOB.
@OopMyYJIUPYIOT ONPEICICHUE COUCTAaHUS N-
AIIEMEHTHOT0 MHOXkecTBa 10 k anemenToB. cnonb3ys
(hOpMYyIIBI: KOJMYECTBA MTEPECTAHOBOK KOHEYHOTO
MHOXECTBA, pa3MEUICHUN N-3JIEMEHTHOTO MHOKECTBA
1o k JIeMEHTOB W COYETaHHIA N-3JIEMEHTHOTO
MHO>KECTBa M0 K 3JIeMEHTOB, peniatoT 3aa4u
KOMOMHATOPHOTO XapakTepa. 3amuchBaloT GopMyTy
o6unoMa Heiorona. @opmMynupyroT cBOCTBa
TpeyronbHuka [lackans 1 OMHOMUATBEHBIX
kod¢purmeHToB. COpMYyIUPYIOT ONpEeTICHUs
HECOBMECTHBIX COOBITHH, 00bEIUHEHHUS U
nepeceyeHus: COOBITUH, TOTIOTHEHHSI COOBITHS.
Ucnonw3ys hopmyy BEpOSITHOCTH OObETUHEHUS IBYX
HECOBMECTHBIX COOBITHIA, (HOPMYITy, CBSI3BIBAIOIIYIO
BEPOSITHOCTH OOBEAMHEHHS U TIEPECEUEHUS IBYX
coObITHI, (hOPMYITy BEPOSTHOCTU JOMOIHEHUS
COOBITHS, HAXOIAT BEPOSTHOCTH COOBITHI.
DOopMyIIUPYIOT OINPEIEICHUS 3aBUCUMBIX U
HE3aBHCHUMBIX COOBITHH, yCIOBHOW BEPOATHOCTH.
Hcnosnb3ys TeopeMbI O BEPOSITHOCTH MIEPECEUCHUS
JIBYX 3aBUCHUMBIX M HE3aBUCUMBIX COOBITHH, TEOPEMY O
BEPOATHOCTH MEPECECUEHHS HECKOJIBKUX HE3aBHCUMBIX
COOBITHIA, HAXOASAT BEPOSITHOCTH COOBITHH.
Pacnio3HaroT BEpOSITHOCTHBIE SKCIIEPUMEHTHI,
ONMCBHIBAEMBIE C IOMOILBIO cXeMbl bepHyIu.
HaxoasT BepoATHOCTh COOBITHS, COCTOSIIETO B TOM,
YTO B cXeMe bepHyIn ycrexoM 3aBepIInTcs TaHHOE
KOJIMYECTBO UCHBITAHUN. DOPMYIUPYIOT ONPEACIICHUS
CIIy4ailHOM BEJIMYMHBI U MHOKECTBA €€ 3HaueHu. /(s
CIIy4aiiHOM BETMYUHBI C KOHEUHBIM MHOKECTBOM
3HaUYCHUHN QOPMYITUPYIOT ONpeeNeHuUs




PaBHOMEpHOE pacnpeneneHue.
Iloka3zaTenbHOE pacnpeneaeHue, ero
napametpsl. [loHaTre o HopMaabHOM

pacripenenenun. [lapameTpsl

HOPMaJIbHOTO paclpeesICHuUsI.

[Ipumepsl ciydailHbIX BEJIUYUH,
NOMYMHEHHBIX HOPMAJILHOMY 3aKOHY
(mOrpeHoCcTh U3MEPEHUM, POCT
yenoBeka). HepaBencTBo YeObIéna.
Teopema beprysum. 3akoH OOJIBITHX
quces. BeibopouHslil MeTox
HU3MEPEHUS BEpOsSITHOCTEN. PoIib
3aKoHa OOJIBIIMX YKMCET B HAyKe,
npupoze u obmectse. KoBapuarus
JBYX CIIy4alHbIX BelIW4uH. [lonsATHE O
Kod(puImeHTe KOppesium.
CoBmecTHBIC HAOTIOICHUS IBYX
CIIy4aifHbIX BeNTU4YHH. BEIOOpOUYHBIH
KOX(HUIMEHT KOPPEIISILIUH.

pacupeneseHus ClydaliHON BEJIMYUHBI U €€
MaTeMaTH4decKoro oxxumanusa. Haxomsar
MAaTEMaTUUYECKOE OKUIAHUE CIYYAHON BEJIMYMHBI 110
e€ pacnpeneneHuo. Mcnoap3yroT BbIBOIbI TEOPUHU
BEPOATHOCTEN B 3a7]a4aXx C MPAKTUYECKUM KU3HEHHBIM
COZIEPI)KAHUEM.

O0bembl Tea. [lnomans cheps (15 1)

124-126 O6bem Tena. GopMyIIbl IS 3 [Tonstue 06 06bEMe. OOBEM dopMymHUpYIOT ONpeieNieHus: 00bEMa Tea, TIoMAIN
BBIYHCIICHHS 00beMa MPU3MBIL. MMpPaMHIbI U KOHYCA, TPU3MBI U NOBEpXHOCTH mapa. Jloka3piBatoT popMysbl: 00bEMa
127-130 DopMyIIBI )11 BEIYHCICHUS 4 mrHapa. O0sEM mapa. [TomgooHbIe pU3MBbI, 00BEMA MUPaMUIBI, 00bEMA YCEUEHHOM
o0beMa MUpaMUIbl U YCEUSHHON Tena B mpocTpancTBe. COOTHOIIEHUS nupamuibl, 00bEMa KoHyca, 00bEMa yCe4EHHOTO
NIAPAMUIBL. MEXKy IUIOIIAIIMU [IOBEPXHOCTEN U KOHyca, 00béMa IMInHApa, 00bEMa 11apa, MIoImaan
131 KontponbHas pabora Ne 8 1 o0bEMamMu o100HbIX Ten. [Tnomans coepsl. [IpuMeHsIOT U3y4YeHHbIE ONpeesIeHUs,
«O0beM TPU3MBI, TUPAMHUJIBI, MIOBEPXHOCTH TPABUIIBHOM MTUPAMUJIBI TeopeMbl U (GOPMYIBI K PEHICHHUIO 3a71ad.
YCEYEHHOW IMUPAMUIBI) U npsamoit mpusmsl. [Ltomans
132-135 OOBeMBI TeJ BpaleHus 4 ITOBEPXHOCTH IPSMOTO KPYrOBOTO
136-137 TTnomane chepsl 2 [WIMH]IPA, TPSIMOTO KPYTrOBOTO
138 KontponbHast padora Ne 9 1 KoHyCa 1 niapa.
«O0nemsl Ten. [Inomann
cepbD»
IToBTOpEHHUE U cHCTEeMATH3AIMS M3YYeHHOro MaTepuasa (66 1)
139 | JlenumocTs HatypanbHbiX uncen | 1 | JIenMMOCT HAaTypaIbHBIX YHCEN [ToBTOPSIIOT OCHOBHBIE MTOHATHUS TEMBI




140 [Ipu3Haku nenumMocTH 1 IIpu3Haku AeIUMOCTH [TOBTOPSIOT IPU3HAKYU AEITUMOCTH

141 PanyioHasibHbIe Yncia 1 PanyoHanbHble yncna [TOBTOPSIOT OCHOBHBIE MTOHATHUS TEMBI

142 JleficTBHs Hal paliMOHAIBHBIMU 1 JlencTBUA Hal pallMOHAJIBHBIMU IToBTOPSIOT AENCTBUA HAZl PALIMOHAIBHBIMU YUCIIAMU

YKCIaMU quCcIaMU

143 MHoXxecTBa 1 MHoxecTBa ITOBTOPSIFOT OCHOBHBIE TOHATHUS TEMBI

144 Onepanyy HajJi MHOKECTBaMHU 1 Omnepauyy HaJl MHOXKECTBAMU BhInonHA0T onepanuu HaJy MHOXKECTBAMU

145 [TponopuyoHaIbHbIE BEITUYHUHBI 1 [TponopuroHaIbHbIE BETUYHHBI [TOBTOPSIOT OCHOBHBIE MTOHATHUS TEMBI

146 [TporieHTHBIEC pacyeThl 1 [TporieHTHBIE pacyeThl [TOBTOPSIIOT OCHOBHBIE MTOHATHUS TEMBI
147-148 DJIeMEHTHI CTATUCTUKH U 2 DJIEMEHTHI CTATUCTUKHA U TEOPUH [ToBTOPSIFOT OCHOBHBIC MTOHSATHS TEMBI

TEOPHUU BEPOATHOCTEH BEPOSITHOCTEN
149-150 PanronanbHbIC BBIpaKEHUS 2 PanrioHanbHbIE BBIpaKEHUS ITOBTOPSIFOT OCHOBHBIC MTOHSATHS TEMbI
151-152 PanmoHanbHbIE YpaBHEHUS 2 PannoHanpHbIE YpaBHEHUS I1OBTOPSIFOT OCHOBHBIE TOHATHUS TEMBI
153-154 CucreMsl anredpanyecKkux 2 CucreMsbl anreOpanyecKux ypaBHEHHM PemaroT cucreMsl anredpanyecKkux ypaBHEHHIMA
YpaBHEHUU
155-156 YuciioBbie HEPABEHCTBA U UX 2 UwucoBble HEPABEHCTBA U UX [ToBTOPSIFOT YKCIIOBBIE HEPABEHCTBA U X CBOMCTBA
CBOMCTBA CBOMCTBA
157-158 JInHeliHbIE U KBaIpaTHBIC 2 JIuneliHble U KBapaTHbIC PemraroT iMHENHbBIE U KBaIpaTHBIE HEPABEHCTBA
HEpaBEHCTBA HEpaBEHCTBA
159-168 MeTo1 UHTEPBAJIOB 2 MeTto MHTEpPBAJIOB PemaroT HepaBeHCTBa METOJJOM HHTEPBAJIOB
161-162 CucreMbl HEpaBEHCTB 2 CucreMbl HEpaBEHCTB PemaroT cucTeMbl HEpaBEHCTB
163-164 CreneHu 1 KOpHU 2 CreneHu 1 KOpHU ITOBTOPSIIOT OCHOBHBIE MOHSITHS TEMbI
165-166 | HppauuoHaiabHbIe ypaBHEHHS 2 WppanmonanbHble ypaBHEHUS PemaroT nppanrioHanbHbIE YPaBHEHHS U BCIIOMUHAOT
METOJIbI HX PEIICHUS
167-168 | HppauuoHaibHbIEe HEPABEHCTBA 2 HppanmonanbHble HepaBeHCTBA PemaroT uppanyoHaibHbIE HEPAaBEHCTBA U
BCIIOMHUHAIOT METOJIbI UX PEHICHUS

169 QDyHKLINH U UX CBOMCTBA 1 QDyHKIUU U UX CBOWCTBA I1OBTOPSIOT OCHOBHBIE ITOHATHUS TEMBI
170-171 ITporpeccun 2 IIporpeccun IToBTOPSIOT OCHOBHBIE NNOHSTHS TEMbI
172-173 | Tpuronomerpudeckre QyHKIHA 2 Tpuronomerpruyeckue GyHKIHMH ITOBTOPSIFOT OCHOBHBIE MTOHATHUS TEMBI
174-175 Tpuronomerpuueckue 2 TpuronomeTpuyeckue ypaBHEHUS U PemaroT TpuroHomMeTpuiecKkre ypaBHEHU U

ypaBHEHHsSI 1 HEpAaBEHCTBA HEpaBEHCTBA HEPaBEHCTBA W BCTIOMHUHAIOT METOIBl MX PEIICHUS

176 IToka3zarenpHas GyHKIMS 1 [Toka3zarenbHast QyHKIHS ITOBTOPSIIOT OCHOBHBIE NTOHSTHS TEMbI

177-178 Pemenue nmoka3arenbHbIX 2 Pemenue noka3arenbHbIX YpaBHEHUH Pemrarot nokazarenbHble YpaBHEHUS U BCIIOMUHAIOT
ypaBHEHUH METO/IbI UX PEeIICHUS

179-180 Pemenne mokazarenbHBIX 2 Perrenune mokazaTebHBIX HEPABEHCTB | PemraroT mokasatebHBIC YPaBHEHHS U BCIOMUHAIOT

HCPABCHCTB

MCTOJbI UX PCIICHUA




181 Jlorapudmuueckast QyHKIHIsS 1 Jlorapudmuueckasi QyHKITUS ITOBTOPSIIOT OCHOBHBIE MOHSITHUS TEMbI
182-183 | Jlorapudmuveckue ypaBHEHUS 2 Jlorapudmudeckue ypaBHEHHS Pemarot morapudmudeckue ypaBHEHHUS U
BCIIOMUHAIOT METOJIbl UX PELICHUS
184-185 | Jlorapudmudeckue HEpaBEeHCTBA 2 JlorapupMuueckre HepaBeHCTBA Pemarot morapudmudeckue HepaBeHCTBA U
BCIIOMUHAIOT METOJIbl UX PEHICHUS
186-187 | IlpousBoaHas u €€ MPUMCHECHHE 2 ITpon3BoHAs U €€ MPUMEHEHUE ITOBTOPSIFOT OCHOBHBIC MTOHSATHS TEMBI
188 HeonpeneneHHb1i nHTErpan 1 HeonpeneneHHbiil uHTErpai ITOBTOPSIFOT OCHOBHBIE TOHATHUS TEMBI
189 Onpeiene bl HHTErpaj 1 OnpenieneHHbli UHTErpajl ITOBTOPSIFOT OCHOBHBIE TOHATHUS TEMBI
190 MHororpaHHuKu 1 MHororpaHHuKu [TOBTOPSIIOT OCHOBHBIE MOHSTHS TEMbI
191 BekTopsl B IPOCTpaHCTBE 1 BekTopbl B IPOCTPaHCTBE ITOBTOPSIFOT OCHOBHBIE ITOHATHUS TEMBI
192 [Tnomane MOBEpPXHOCTH 1 [Tnomane MOBEPXHOCTU MWJIMHIPA U PemaroT 3a1aun Ha HaXOXKCHHE TJIOMIAAN
IIMHIPA U KOHYCa KOHYycCa NOBEPXHOCTH IIMJIMH]IPA U KOHYCA
193 [Tnomane chepor 1 ITnomans chepsr Pemaror 3a1aun Ha HaxXOXK/ICHUE TJIOMATN ChHEPBI
194 O0bem uIMHApPA U KOHYCa 1 O0bem MUIMHAPA U KOHYCa Pemarot 3a1aun Ha HaxoXkJIeHHE 0ObEMa LIMIIMHIIPA U
KOHYca
195 O06nem mapa 1 O06nbem mapa PemraroT 3a1aun Ha HaXOXKJIeHHE 0ObEeMa Iapa
196 HToroBasi KOHTpoJIbHAs paboTa 1 [ToBTOpEHME N3YYEHHOIO0 MaTepuana BoinosiHeHHEe NMCbMEHHOM paboThI
197-204 Pemenue TpeHUPOBOYHBIX 8 [ToBTOpEHNE U3yYEHHOTO MaTepuana BrlmmotHeHHME MTUCBMEHHBIX padoT

BapuaHToB EI'D




TemaTnyeckoe MIaHUPOBAHUE C YUETOM paboydel MporpaMMbl BOCIIUTAHUS C YKa3aHUEM KOJMYECTBA YACOB,
OTBOAUMBIX Ha u3ydeHue MoayJsis «LLIkonpHbIN ypok»

No No Tema ypoka B KTII Monyiib BOCIIUTATEIbHOW MPOrpaMMBbl [IpuopuTeTHOE HanpaBIeHUE
yYpOKa B «IIIkOIBHBIN YPOK»
KTII
1. 3 MHOrorpaHHuKH Jlenb conuiapHocTu B 60pb0e C TEPPOPU3MOM «SI-rpaxknaHuH»
2. 16 [Toka3arenbHble HEPABEHCTBA I'on HayKH 1 TEXHOJIOTUI: OTKPBITHS B 00JI1aCTH «I1yTh K ycriexy»
MaTeMaTHKU
3. 34 [Ipon3BoHbIE OKA3aTENBHOMN U BceMmupHblii 1eHb MaTeMaTuKu «Sl-rpaxIaHuH»
JorapuMuIecKoi yHKITHHA
4. 53 ['eomeTpuyeckoe MECTO TOUEK Boccoeaunenue Poccun u Kpbima, noctpoenue «Sl-rpaxIaHuH»
IIPOCTPAHCTBA. Y PaBHEHUE MIIOCKOCTH mapmipyta K Kpeimy
S, 64 [Inomane KpUBOJIMHEWHOMN TPANECIUH. OcHOBBI (PMHAHCOBOM TPAMOTHOCTH «IIyTb K ycriexy»
OnpeneneHHbl HHTErpal
6. 79 KoM0OuHanmu KoHyca u nTupaMu/isl JleHb unTarenbCKON IpaMOTHOCTH «IIyTh K ycrexy»
7. 106 Coueranus (KOMOWHAITN) 165 ner co nus poxxknenus M.M. AnekcanipoBa «S-rpaxxnaHuH»
8. 122 CrnyualiHbple BETUYHUHBI U UX Temarnueckuil yCTHBIN cueT «S-rpasxk1aHuH»
XapaKTEePUCTUKU «QHeprocOepexeHue»
9. 135 OO0beMbl Ten BpaleHUs [TaTumunyTKa «Xy/10’K€CTBEHHOE CJIOBO O «IlyTh K ycriexy»
MaTeMaTuKe»
10. 148 ONeMEeHTBI CTATUCTUKH U TEOPUU DKoJIornYecKre NpoobaeMbl B CTaTUCTUKE «S1 v oKkpyxaronmMn Mup»
BEPOATHOCTEMN

11. 185 Jlorapudmuueckrue HepaBeHCTBA Ypok TBopuecTBa «3a cTpaHUIIaMH Y4eOHUKa» «IlyTh K ycriexy»
12. 193 Pemenne TpeHpoBOUHbIX BapuanToB EI'D Bxuag maremaTtukoB B modeny «Sl-rpask TaHUH
13. 202 Pemenue TpenupoBounbix BapuantoB EI'D | MHTemekTyanbHble MHTEPHET- 33/1aHUS Ha caiite «I1yTh K ycrexy»

«Pemry ET'O»







