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IHOACHUTEJIBHASA 3AIIMCKA

YueOuslii kKypc «Anredpa M Hayalla MaTEMaTHUYECKOTO aHallM3a» SBISETCS OJHUM U3
HauOoJiee 3HAYMMBIX B TMPOrpaMMe CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOeCrHeurnBaeT WHCTPYMEHTANbHYI0 0a3y Uid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (pOpMHUpPYET JIOTHYeCKOe M aOCTPAaKTHOE MBIIIJICHHUE
oOydaroluxcs Ha YpPOBHE, HEOOXOJUMOM JJsi OCBOEHHUS HH(OPMATHUKH, OOIIECTBO3HAHMUS,
UCTOPUH, CIIOBECHOCTH U JPYrMX JUCHMIUIMH. B paMmkax maHHOro ydeOHOTO Kypca
oOydaroluecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
(hopMyIIMpyeT CBOM OCTHKEHUS B MAaTeMaTHIeCKOi popme.

VY4eOHblif Kypc anreOpbl M Hadajdl MaTeMaTUYeCKOro aHajiu3a 3aKJIaJbIBaeT OCHOBY IS
YCIIETHOTO OBJIQJICHUSI 3aKOHaMU (DU3MKHM, XHMHUH, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHACHIIUNA pPa3BUTHS DKOHOMUKH M OOLIECTBEHHON >XW3HHU, IMO3BOJISIET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IHU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIONB30BaTh HMX IS
nanpHelero o0pa3oBaHUST M B TIOBCEIHEBHOM u3HU. B TO ke BpeMs oOBiajcHHE
a0CTPaKTHBIMU M JIOTHYECKH CTPOTHMH KOHCTPYKIHMSMHU alreOpbl 1 MaTEMaTHYECKOTO aHAJIN3a
pa3BUBaeT yMEHHE HAaXOJIUTh 3aKOHOMEpPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JI0Ka3bIBAaTh
YTBEPKJICHHUS ¢ TIOMOIIBIO0 MHIYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHHE U
KOHKpETH3aIMio, a0CTparupoBaHUE M aHAJIOTHUIO, (OPMUPYET KPEaTHUBHOE M KPUTHUECKOE
MBIIICHHE.

B xome m3yuenuss ydeOHOro kypca «AnreOpa ¥ Hayajla MaTeMaTHUYECKOTO aHalu3a»
oOyyJaroImuecsi TOJIy4alOT HOBBIA OIBIT PEUICHUs MPUKIAJHBIX 3a/a4, CaMOCTOSTEILHOTO
MOCTPOCHUS MaTeMaTHUECKUX MOJIeNe peallbHbIX CHUTYyallud, HMHTEPHpPETAluu MOTyYEHHBIX
pelIeHHi, 3HAKOMATCS C IpUMEpaMU MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B NMPHPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

VYueOHbIii Kypc 007amaeT 3HAYMTENbHBIM BOCIHTATENBHBIM TOTEHIIMAIOM, KOTOPBIH
peain3yeTcsi Kak uepe3 ydeOHBbIH Marepual, CrocoOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak MW uepe3 creuupuky ydeOHOM  JesATeNbHOCTH, TpeOyromei
MPOJODKUTEILHOW  KOHIEHTPAllMd  BHUMAaHHs, CaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 IOJIyYE€HHBIN pe3yIbTar.

B ocHoBe Meronuku oOydeHus anreOpe W HayallaM MaTeMaTUYECKOTO aHalIMu3a JIeKUT
JeSITeTbHOCTHBINA MPUHIUIT 00yYeHHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hayana MaTeMaTHYeCKOTO aHalnu3a» BbIIEICHBI
CIIEAYIOIINE COJEPIKaTebHO-METOANYECKHe JHUHUU: «Yucna W BbUMCIEHUs», «DyHKIUH U
rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauana MmatemaTnueckoro ananusza», « MHoOXkecTBa U
Joruka». Bce OCHOBHBIE cONEpKATEIbHO-METOIMYECKHAE JIMHUU HM3Y4aloTCid Ha MPOTSHKCHUU
IBYX JIeT OOy4YeHHs Ha ypOBHE CpeaHero oOIero oOpa3oBaHuUs, €CTECTBEHHO IOTMONHSS IPYT
Jpyra W TOCTENEHHO HACHIIAsCh HOBBIMH TEeMaMH W pasaenamu. JlaHHBIH ydeOHBIH Kypc
SBIIIETCS. WHTETPaTHBHBIM, TOCKOJIBKY OOBEAMHAET B cebe CcoJep)KaHUE HECKOJIbKHUX
MaTeMaTHYECKUX TUCHHUIUIMH, TAKUX KakK aireOpa, TPUTOHOMETPHS, MaTeMAaTUYEeCKUN aHau3,
TEeOpUsi MHOXKECTB, MaTeMaTHueckas joruka u apyrue. [lo mepe Toro kak oOywaroriuecs
OBJIQZICBAIOT BCE OoJsiee MIMPOKUM MaTEMATUYECKUM allllapatoM, y HHUX IOCJIEI0BATENbHO
dbopMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJelb pPeabHOM
CUTyalluW, TPUMEHATh 3HAHUS, TOJIyYeHHBIE NMPH W3yYEeHUH YYeOHOTO Kypca, JUIsl pPelIeHHS
CaMOCTOSITENNFHO C(HOPMYJIUPOBAHHON MaTeMaTHYECKOW 3a/Jayu, a 3aTeM HWHTEepPIpeTHpPOBAThH
CBOH OTBET.

CopepxarenbHO-MeTOIMYeckass  JuHUA  «Yucna W BBIYMCIEHHSA»  3aBepllaeT
(bopMHpOBaHNE HABBIKOB HCIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTo Ha
ypoBHE OCHOBHOTro 00miero obpazoBanusi. Ha ypoBHe cpeanero oOuiero oopazoBaHusi ocoboe
BHUMaHHE yjessieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAJIBHBIX BBIYMCICHHN, BKIIIOYAIOIINX B
ce0s MCTONB30BAaHUE PA3IMUHBIX (OPM 3alKCH YHCIa, YMEHHE JAeNaTh MPUKUAKY, BBITOTHSITDH



npuOIMKEHHBIE BHIYMCIICHUS, OLICHUBATh YMCIIOBBIE BhIpayKEHHsI, paboTaTh ¢ MaTeMaTHUECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYalOUIMMCSI MHOXECTBA HATypajbHBIX, LIEJBIX, PAlHOHAIBHBIX U
JEMCTBUTEIBHBIX YMCEJ JOMOJIHIIOTCS MHOXKECTBOM KOMILJIEKCHBIX 4yHucell. B KakaoM U3 3THX
MHO’KECTB pacCMaTpUBAIOTCS CBOWCTBEHHBIE eMy clielu(pUIecKue 3aJaul U ONepalyu: JeJIeHue
HAIleJI0, ONEepUpOBAaHME OCTaTKaMM Ha MHOXECTBE IIeNbIX 4YHceld, 0ocoOble CBOWCTBa
paloOHANIbHBIX U HPPAMOHATBHBIX YHCel, apu(pMETHUYECKHE ONepaluy, a TaKXkKe HU3BJICUCHHE
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX uuceld. biarogaps
MOCJIEZI0BATEIbHOMY  PAaCIIMPEHHUI0 Kpyra HCIOJNb3YyeMbIX 4YHCEI W 3HAKOMCTBY C
BO3MOXHOCTSIMHM UX TIPUMEHEHUS JJIS PEIICHUs Pa3UUHBIX 3a7a4 (OpMHUPYETCs peCTaBICHNE
0 €JMHCTBE MaTEMAaTHUKU KaK HAYKH U €€ poJIM B MOCTPOCHUU MOJIETIEH peabHOr0 MUPA, HIUPOKO
UCTIOJIB3YIOTCS 0000IEHHE U KOHKPETH3AlIUS.

Jlunus «YpaBHeHMsI U HEPABEHCTBA» PEaTU3yeTcs Ha MPOTSIKEHUH BCEro OOy4deHMs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOIBKY B KaxJIoMm paszzaene IIporpammbl
MIPElyCMOTPEHO peIlleHHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynpraTe oOyuaroniyecsi OBJIaJeBalOT
pa3IMYHBIMM  METOJAAMM PELIEHMs] pPALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKAa3aTENIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkammx napaMerpbl. [lodydeHHbIE YMEHHUS IIMPOKO HCHOJB3YIOTCS IPU HCCIEIOBAHUU
GyHKIUI ¢ TOMOIIBIO TPOU3BOAHOM, IPU PEIICHUH MPHUKIAIHBIX 33]1a4 ¥ 3a7a4 Ha HaX0XICHUE
HauOOJBIINX U HAUMEHBUINX 3HaYeHUH QyHKUuH. J[aHHas coaepKareibHas JIMHUS BKIIOYAET B
cebs Takxke (QOpMHUpPOBAHME YMEHHUIl BBIMOJHATH pacdy€Thl Mo Qopmyiiam, MpeoOdpa3oBaHUS
palOHANIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKXKE BBIPaKEHUH,
coJiepKalllMX CTerneHu U Jorapudmel. biaromaps u3ydeHuio anredpandeckoro marepuana
NPOUCXOMUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyuaronuxcs, GOpMUPYIOTCS HABBIKM JIE€IYKTHBHBIX PAcCyXJACHUN, pabOThl ¢ CUMBOJBHBIMU
¢dbopmamu, TpeACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK s13bIKAa HAYKH.

CopnepxarenbHo-MeToIn4eckass JUHUS «DYyHKIUM U TpaduKu» TECHO IMEperuieTaeTcsl ¢
IPYTUMH  JIMHUSIMH ~ y4eOHOro  Kypca, TOCKOJIBbKY B  KaKOM-TO  CMbICIE  33/1aéT
MOCNIE0BATENbHOCT, ~ U3yYEHUsT MaTepuana. M3yueHHe  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(pMHUECKON M TPUTOHOMETPUUECKUX (DYHKIMHA, UX CBOWCTB U IpapMKOB, HCHOIH30BAHUE
GbyHKIUI Ui penieHus 3a1ad M3 JIpYruX y4eOHBIX IMPEAMETOB U pealbHOM >KU3HU TECHO
CBSI3aHO KaK ¢ MaTEMaTHMYECKUM aHAJIM30M, TaK U C PELICHHEM ypaBHEHUN U HepaBeHCTB. llpu
3TOM OOJpIIOE BHHUMaHuE ynensercs (OPMUPOBAHUIO YMEHHS BbIpaxarb (Qopmyiaamu
3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJIMYMHAMH, UCCIIEAOBATh MOJTy4YeHHbIE (DYHKIIUU, CTPOUTH
ux rpaduku. MaTepuan STOH COAEp)KAaTEIbHON JWHUW HAICICH Ha pa3BUTHE YMEHUUA |
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIUYMHAMM B Pa3IMYHON (opme:
QaHATUTHYECKOW, Tpaduueckoil u cioBecHoW. Ero wu3yueHume CHocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUSA, CHOCOOHOCTH K  OOOOLICHMIO M KOHKpETHU3alluH,
HCIIOJIb30BAHUIO aHAJIOT .

ConepxarenbHas nuHUs «Hadama MareMaTH4ecKoro aHaJn3a» IO3BOJISAET CYIIECTBEHHO
pacilvpUTh Kpyr Kak MaTeMaTH4eCKHX, TaK U MPHUKIAIHBIX 3a/1a4, TOCTYMHBIX 00ydaromumcs,
TaK KaK y HHUX IMOSIBIISICTCS BO3MOXHOCTb CTPOUTH I'paUKHU CIOXKHBIX (PYHKIHHA, ONpeaesaTh UX
HauOOJIbIINE U HAaUMEHbIINE 3HaYCHHs], BBIYUCIATH Iiomaau Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTHM M YCKOpEHHs TIpoleccoB. JlaHHas coxaepkarenbHass JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHUeCKUX MOJEeNeH pealdbHbIX CHUTyaluil, MO3BOJSET
HaxXOJWTh HAWIy4lllee pPEUICHHE B NPUKIAAHBIX, B TOM YHCJIE COLHAIBHO-3KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOI0 aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (OPMATIBHO-JIOTUYECKOTO W KPEATHBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUI
pacrno3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyuaromnuecs



Y3HAIOT O BBIJAIOIIMXCS pPe3yJbTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTH MATEMATHUKU KaK HAyKd, U
00 uX aBTOpax.

CopepxkarenbHO-MeTOIMYeCcKass NMHUS «MHOXeCTBa W JIOTHKa» BKIIOYaeT B ce0s
AJIEMEHTBl TEOPUHU MHOXKECTB W MaTeMaTHYECKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIE
MPEJICTAaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJBRHOW MaTeMaTWKH M TpeiaraloT Hambosee
YHUBEPCAJIBHBIN SI3BIK, OOBEIMHSAIONIMK BCE pa3feibl MaTeMaTHKU W €€ TPWIOKEHUH, OHU
CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE IMCUUILIMHBI U UX MPUIOKEHUA B enHoe uenoe. [loatomy
BOXHO JaTh BO3MOXKHOCTh OOYyYalomeMyCss TOHHMATh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHUKH W HCIOJIb30BaTh €ro JUisl BBIPAXKEHUS CBOUX MbIcied. Jpyrum
BOKHBIM TPU3HAKOM MaTEMaTHKH KaK HAyKH CJeAyeT MPHU3HATh CBOWCTBEHHYIO €U CTPOTOCTh
O00OCHOBaHWW M CIEJOBAaHHWE OMNpPENeIEHHBIM TMpaBWIaM TIOCTPOSHUS  JIOKA3aTEeNbCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTEMaTUYECKOW JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBINUICHUS O0YYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBITIICHHUS.

B yuebHoM Kkypce «Anrebpa W Hayanma MaTeMaTUYECKOTO aHAIM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MaTEMaTHYECKOTO  MOJCITUPOBAHUS, KOTOpbIE  TPH3BaHBl  CIIOCOOCTBOBATH
(OpMUPOBAHUIO HABBIKOB IOCTPOCHHS MOJENEH pealbHbIX CUTYyallui, HWCCIIEOBAHUS ITUX
MOJICJIE C TIOMOIIBIO amnmapara ajreOpbl W MaTeMaTHYeCKOTO aHajiu3a, HWHTEPIIpETaIluu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUIETEHbl B KaXKIbIM U3 pa3/iesioB MPOTPAMMBI,
MMOCKOJIPKY BECh MaTepuall y4eOHOTO Kypca IMIUPOKO HCTOIB3YETCS NIl PEIICHHS TTPUKIIaHBIX
3amau. [lpu pemeHun peanbHBIX MPAKTHUECKUX 3a7ad  OOydYaromiuMecs pa3BHBAIOT
HaOIIOaTEIPHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOJIB30BAThH
aHaJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATh Mpodiemy. JlesTenbHOCTh 1o (OPMUPOBAHUIO
HAaBBIKOB PEIICHHS MPUKIIATHBIX 3a7a4 OPTaHU3yETCs B MPOIIECCE M3YUCHUS BCEX TEM yueOHOTO
Kypca «Anredpa u Hayalia MaTEMaTHYECKOTO aHAIIN3ay.

Ha mn3yuenune yueOHOrO Kypca «Anredpa v Hadajga MaTEMaTHIECKOTO aHAIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Henmeno), B 11 kmacce — 136 ygacoB (4 vaca B
HEJIENIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BbIYUCTCHUSA

Panmonaneubie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, MPOLEHTH, OECKOHEUHbIE
nepuoaudeckue apoodu. Ilpumenenue apoOeit 1 MPOLEHTOB I pelIeHHs TPUKIaTHBIX 33134 U3
Pa3IMYHBIX OTpaciieil 3HAHUH U peaTbHON KU3HHU.

JleWicTBUTEIbHBIE YMCa. PalnnoHanmbHBIE W HppalMoHaIbHBIE yucia. ApudMeTHyecKue
omnepanuu C JEeUCTBUTEIbHBIMU YUCIaMHU. MoOyJib JEHCTBUTEIBLHOIO YHMCJIa U €ro CBOWCTBA.
[Tpubnuxk€HHBIE BBIUMCICHUS, TpaBWJIa OKPYIJIEHUS, TNPHUKUAKA M OIEHKAa pe3yJbTara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokazareneM. bunom Heiorona. Vcnons3oBanue moaxomasimiei (GopMel
3aMKMCH IEUCTBUTENIBHBIX YHCEI JUIsl pELIEHUS] TPAKTUYECKHX 3a/1a4 U IPEICTABIICHUS IaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJbHON CTETIEHH U €r0 CBOICTBA.

CreneHp C palMOHAJIBHBIM IOKa3aTelieM U €€ CBOICTBA, CTENEHb C JICHUCTBUTEIIbHBIM
IIOKAa3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecITHIHBIC U HATypATbHBIE JIOTAPU(PMBI.

CuHycC, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHUCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHT'€HC YHUCIOBOTO apryMEHTAa.

YpaBHeHHUs M HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMSI U ypaBHEHUs-CIIeCTBUS. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHbBIE METO/IbI PEIICHHUS LENIbIX U JPOOHO-PalMOHAIBHBIX YPaBHEHUI U HEPaBEHCTB.
MHorowiessl OT OJHOM IIEpEMEHHOM. /[leleHMe MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ nensiMu ko3 dunrenramu. Teopema Buera.

[IpeoOpa3oBaHus YHUCIOBBIX BHIPAKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

Wppaunonaneaple  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HMPPALUOHAIBHBIX
YPaBHEHHH.

[Toka3zaTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIICHNUS [T0KA3aTENbHBIX YPAaBHEHUM.

[IpeoOpa3oBanue BBIpaXKEHUH, COAEPIKAIIUX JIOTAPU(PMBI.

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOJBl PELICHUS JIOTapUPMHUUYECKHX
YPaBHEHHH.

OcHoBHble TpuronomeTrpuyeckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BbIpaKCHUI. PellleHre TpUroHoMeTpu4eCKUX YpaBHEHHMN.

Pemienne cucteM JHMHEHHBIX ypaBHEHHMW. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Omnpenenurens MaTpuibl 2X2, €ro IeOMETPUYECKUH CMBICI M CBOMICTBA, BBIYHMCIEHHE €TI0
3HAYEHHUs, IPUMEHEHUE ONPEACIIUTENS I PEIICHUsI CUCTEMBI JTUHENHBIX YpaBHEHMN. Pemenue
MIPUKJIAAHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHeHHU. VccienoBanue nmocTpoeHHON
MOJIEJIH € MTOMOILBIO MaTPHIL U OIIPEAEIUTENEH.

IlocTpoeHre MaTeMaTHYECKUX MOJENEH peaJbHOM CUTyallMd C IIOMOIIbI0 YPaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHHH M HEpPABEHCTB K DPEIICHHI0 MAaTEMaTUYeCKHMX 3aJad U
3a71a4u U3 pazIMuHbIX 00JacTeil HAyKu M peaqbHON JKHU3HU.

DOYyHKUMH U TPaPUKH

@Oyukiys, cnocoObl 3amanus (yHkuu. B3anmHO oOpatHble ¢yHkumu. Kommosunws
dbyukumii. ['paduk QyHkimu. SnemenTapHbpie mpeoOpazoBanus rpaduKoB GyHKITHAH.

OO6nacte ompeneneHust 1 MHOXXeCTBO 3HaueHui Qynkuun. Hymu ¢ynxmum. [IpomexyTku
3HAKOIMOCTOSHCTBA. YETHbIe M Heu€THble GyHKIMH. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHMUMYMBbI (pyHKIMH. Hanbombinee n HaumeHblee
3HaYeHHs (PYHKIIMH Ha TPOMEKYTKE.



JluneiiHas, kBajpaTu4yHas U JpoOHO-THHEHHas QYHKIUHU. DIIeMEHTapHOE HCCIeI0OBaHNE U
MOCTPOEHNE X TPadUKOB.

Crenennas (yHKIMS C HaTypaJbHBIM U LEJNbIM MoKazaTeneM. E€ cBoiicTBa M rpaguk.
CpoiicTBa U rpaduk KOpHSA n-oil cTeneHu Kak (yHKIUU OOpaTHOM CTENEeHH C HaTypaJbHBIM
IIOKA3aTEJIEM.

[TokazarenbHas u norapupmuueckast GyHKIUHU, UX CBOMCTBA U rpaduku. VMcnonbs3zoBaHue
rpaduKoB (pyHKIMI JUI pelieHns ypaBHEeHUH.

TpuronomeTrpruyeckass OKpPYXHOCTb, OIpEJEICHUE TPUTOHOMETPUYECKUX  (PyHKUIUN
YKCJIOBOTO apryMeEHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Ipolieccax U sBiaeHusX. ['paduku peaabHbIX
3aBUCUMOCTEM.

Hauyana maTeMaTnuyeckoro anajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCTeI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4ecKoi
MHAYKIUA. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEAO0BATEIbHOCTH. VcTOopus BO3HUKHOBEHHS
MaTEeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas W reoMeTpuueckas mporpeccu. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBbIBaroOIIel reoMETpUUECKO Mporpeccuu.
JIMHEeWHBII HW AKCHOHEHUMAIBbHBIM pocT. Yumcino e. DopMmyna CIOXKHBIX MPOLECHTOB.
Hcnonp30BaHne IpOrpeccuu JUIsl pelIeHNs pealIbHbIX 3a]1a4 PUKIIaJHOTO XapaKTepa.

HenpepriBHble (yHKIMH M uX cBoWcTBa. Touku paspbeiBa. ACHUMNOTOTH TpapuKoB
¢byukuuii. CoiicTBa (yHKIMH HENpEepbIBHBIX Ha OTpe3ke. MeToa WHTEepBANOB ISl PELICHHUS
HepaBeHCTB. [IpMeHeHre CBOMCTB HENPEePhIBHBIX (QYHKIIUM JJIsl pelIeHus 3a/1ad.

IlepBas u BTOpas npousBoaHble GpyHKIMKU. OnpeaencHue, TeOMeTpUYeCKUi U (pru3ndecKuii
CMBICJI POU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpa@uKy QyHKIHU.

[TpousBoHbIe 3NeMeHTapHBIX QyHKUUH. [Ipon3BoiHas CyMMBbI, IPOU3BEICHNUS, YACTHOTO
Y KOMIO3UINU (QYyHKIUH.

MHoxecTBa M JTI0THKA

MHoOkecTBO, Onepanyu HaJi MHOKECTBAMHM U MX CBoOWCTBa. J(marpammel Ditnepa—BeHHa.
IIpuMeHeHnEe TEeOopEeTUKO-MHOKECTBEHHOIO amnmnapara AJis ONMCAaHUS PEAIbHBIX IPOLECCOB U
SIBIIGHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTeMaTHYECKOro  OObBEKTa,  CIE/ICTBUE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPaBHEHUSI.

11 KJIACC

Yucsia v BLIYUCTICHUSA

Harypanbubie u uenbie uucia. IlpuMeHeHHe TNPU3HAKOB ACIUMOCTH LENBIX YHCET,
HanOonbmui oot nenutensd (nanee — HOJI) u naumensinee obmiee kpatHoe (nainee — HOK),
OCTaTKOB 10 MOJYJII0, anroputMa EBKina /uist perieHus 3a/1a4y B UEIbIX YHCIIax.

KommiekcHble uymcna. Anrebpaumdeckass W TpUTrOHOMETpuyeckas (opmbl 3amucu
KOMIUIEKCHOTO 4YuCla. ApupMETHUECKHUE ONEepaluy ¢ KOMIUIEKCHBIMU yuciiaMu. M300paxeHwne
KOMIUIEKCHBIX YHCEJI Ha KOOPIAUHATHOM miiockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uwucia. [IpruMeHeHne KOMIUIEKCHBIX YHCeN Ui pelieHus (QU3NYecKux W
reOMEeTPUYECKUX 3a/1a4.

YpaBHeHUs M HEPABEHCTBA

Cucrema 1 COBOKYTHOCTh YpaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
cienctBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUUYECKHX YPABHEHHA C TOMOIIBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH. Perienrie TpuroHoMeTpu4ecKrux HEPaBEHCTB.

OCHOBHBIE METOBI PELICHHS MTOKA3aTEIbHBIX U JIOTApU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUsI UPPALIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CHCTEM W COBOKYINHOCTEH  palMOHAJBHBIX,
UppaLMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

[IpuMeHeHre ypaBHEHUI, CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMaTHUYECKUX 3a1ad U
3ajjady W3 pa3zIMYHbIX 00jacTeil HAyKM M peallbHOW >KU3HHM, HMHTEpPIpEeTalys MOTy4EeHHBIX
pe3yJIbTaTOB.

DOYyHKUMH U TPaPUKHU

I'paduk kommosunmu QyHkuuid. I'eomerpuueckue oOpas3bl ypaBHEHHH M HEpaBEHCTB Ha
KOOPJMHATHOH TUIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaQUKH.

I'paduueckue MeToabl pELICHUs ypaBHEHWH M HepaBeHCTB. ['paduueckue MeTOJbl
pelIeHns 3a1a4 ¢ apaMeTpamH.

Hcnonb3oBanue rpa@ukoB (QyHKUUI A7 UCCIEIOBaHMS IPOLIECCOB M 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUN 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEaTbHON HKU3HU.

Havyana maTeMaTH4eCKOro aHaJIHM3a

[IpumeHeHre MPOU3BOIHOM K MCCIEI0BAHUIO (PYHKIIMI HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHre HauOoJIbIero 1 HAMMEHBIIETO 3HAYeHUH HeTIPEPhIBHOM (PYHKIIMH Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON A HAXOXACHUA HAWIYUYIIET0 pELICHUS B MPHUKIaIHBIX
3ajjauax, s ONpeJeNieHHs CKOpPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMmysaol HIu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpasHble 37IeMEHTapHBIX
¢bynkuii. [IpaBuna Hax0X/A€HUS IEPBOOOPAZHBIX.

Wurerpain. I'eomerpudeckuii cMbICI UHTErpaga. BerduciieHre onpenesnéHHOro UHTerpana
o popmyne Horotona-JleliGuuma.

[IpumeHeHue uHTErpana JUIs HaXOXKJICHHs IUIoOHIafell MIockux ¢uryp u o0bEMOB
F€OMETPUYECKHUX TEJ.

[Tpumeps! perenuit auddepeHnnanbHpIX ypaBHeHUA. MaTtemaTuyeckoe MOJIeIUPOBaHUE
peaJIbHBIX MPOLECCOB C MOMOUIbIO AU(PPepeHInaNbHBIX YPABHEHUH.



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHCKOr0 BOCIUTAHUA:

cOPMUPOBAHHOCTh TIPAXKAAHCKOW MO3UIMH  O0ydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBAa, MPEACTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM, Mpolenyp TrpakJaHCKOro oOuiecTBa
(BBIOOpHBI, OMPOCHI U APYTO€), YMEHHE B3aWMOJCWCTBOBATh C COIMAIBHBIMH WHCTHTYTaMH B
COOTBETCTBHUH C UX PYHKIMIMU U HA3HAYCHHUEM;

2) NaTPpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UACHTUYHOCTH, YBOKECHHSI K MPOILIOMY U
HACTOAILLIEMY POCCHUMCKONM MaTeMaTUKH, LIECHHOCTHOE OTHOLICHHE K JOCTHKEHUAM POCCHMCKHUX
MAaTe€MaTUKOB M POCCUHCKOM MAaTeMaTU4YeCKOW HIKOJIbI, MCHOJb30BAaHUE 3THX IJOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHWE  JIyXOBHBIX IIEHHOCTEH  POCCHUICKOr0  Hapomga, C(HOPMHPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTr0 MOBE/ICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTH)KEHUM HAyKH M JICSITEIbHOCTBIO YUYEHOTO0, OCO3HAHHME JIMYHOTO BKJIAJia B MOCTPOCHHE
YCTOWMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE  OTHOLIEHHE K  MHpYy, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jad, pEUICHHWH, pacCyXICHWH, BOCHPUUMUYUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) pusnveckoro BoCNUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMaTUYECKUE 3HAHUSI B MHTEPECax 3/I0pPOBOTO
u 0Oe3omacHOTO 00pa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3IIOPOBBIO (3II0pPOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErysipHas Gu3nueckas akTUBHOCTD),
(bu3HYECKOE COBEPIIIEHCTBOBAHKE MPU 3aHATHUSIX CIIOPTUBHO-03/IOPOBUTEILHON IEATEIHHOCTHIO;

6) TPYy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPY/Iy, OCO3HAHHE IIEHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3nuyHbIM chepam
poecCHOHaNbHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ NMPUIIOKEHUSIMU, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U peanTu3oBBIBaTH COOCTBEHHBIE
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YUYACTHIO B PEIICHUU
MPAKTHUUECKUX 3a7]a4 MaTeMaTHUeCKON HanpaBiIeHHOCTH;

7) 3K0JIOTHYECKOr0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh JKOJOTMYECKON KyJIbTypbl, IOHUMAaHHE BIUSHUS COLHUAIbHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSHUE MPUPOJHONM M COLUAIBHOM Cpebl, OCO3HaHUE
r00aJbHOTO  XapakTepa  JKOJIOTMYECKUX  NpoOiieM, OpHUeHTalusi Ha  IpUMEHEHHe
MaTEeMaTHYECKUX 3HAHWN ISl pelIeHHs 3a7ad B 00JacTU OKPY’KAIOUIEH Cpelibl, MIIaHUPOBAHUE
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUH IJIsl OKPY>KaOIel Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH M OOIIECTBEHHOW MPAKTUKH, TIOHUMAHUE MaTEMaTHUYECKONH HayKd Kak cQepbl
YeJI0BEYEeCKON JEeSATeIbHOCTH, STANoB €€ pa3BUTUS U 3HAYUMOCTHU JUISl PAa3BUTHS LIMBUIN3ALINY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTHUYECKOU KYJIbTYPOU KaK CPeJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTBH OCYILECTBIISTh MPOEKTHYIO U UCCIIEOBATEIbCKYIO IEATEIbHOCTh HHIUBUAYATIBHO U
B IpyIIIIE.



METANIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornueckne 1eMCTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTEeMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOWICHMH MEXAy TMOHATUAMH, (OpPMYyIUpOBaTH ONPENEICHUS MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIacCU(PUKALMU, OCHOBaHUS Uil 000OLIeHUsS u
CpaBHEHUSI, KpUTEPUH IIPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEPIUTENIbHbIE U
OTPULATCIBHBIC, CANHUYHBIC, YACTHLIC U 06H_[I/Ie, YCJIOBHBIC;

BBISIBJISITH MaTeMaTH4ecKhe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEuHus B (pakTax,
JaHHBIX, HaGJIIO,Z[eHI/I}IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUU JJISL BBISIBJICHUA
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

ACJIaTh BBIBOJAbI C HCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKIIOUeHUH, YMO3AKITIOUEHHI TI0 aHAJIOTHH;

MMPOBOAUTL CAMOCTOATCIIBHO AOKA3aTCJIbCTBA MATCMATUUYCCKUX yTBep)KI[eHI/Iﬁ (HpHMBIe )41
OT TPOTHUBHOIO), BBICTPaMBAaTh aPryMEHTALMI0, MPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
OGOCHOBBIBEITB CO6CTB€HHBI€ CYKIACHUA U BbIBOBI,

BBIOMpATh CHOCOO pemnieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peuicHus, BBI6I/IpaTI> HanoboJjee HOI[XOI[?IH_II/Iﬁ C y‘IéTOM CaMOCTOATECIIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3oBbie ucciieqoBaTe/IbCKHeE AeHCTBHS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHUPOBAThH
BOIIPOCHI, (DUKCUPYIOIIME NPOTUBOpEYHEe, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(dbopMUpPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MMpOBOAUTDH CaMOCTOATEIIBHO CHHaHHpOBaHHbIﬁ SKCIICPUMCHT, HUCCIICO0OBAaHUC 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJICHHS, MPOLEcca, BBISIBICHHUIO
3aBUCHUMOCTEH MEXKIy 00BEKTaMU, SIBJICHUSIMHU, TIPOIIECCAMH;

CaMOCTOSITENTFHO (POPMYIUPOBATH OOOOLIECHHSI U BBIBOJBI MO Pe3yJIbTaTaM MPOBENEHHOTO
HaGHIOI[GHI/ISI, HCCIICA0BaHUs, OUCHHUBATL JOCTOBCPHOCTH MMOJTYYCHHBLIX PE3YyJIbTATOB, BHIBOJIOB U
0000IIIECHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCA, & TAKKE BBIABUTATH MPEIINOJIONKEHHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JI OTBETA Ha BOIPOC U JJIs
pelieHus 3a1auu;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHUKOB  PpA3UYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTU3UPOBATh W HWHTEPIPETHPOBATH WHGPOPMALMIO pa3IMYHBIX BHIOB M (QOpM
MpeJICTaBICHHUS;

CTPYKTypUpOBaTh  WHPOpPMALHMIO, MPEACTaBIATH €€ B  pa3IM4yHbIX  (opMmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAAEKHOCTH HHGPOpPMAIMK MO CAMOCTOATENFHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUSI

Oomenne:

BOCHpI/IHI/IMaTI) nu q)OpMy.]'IHpOBaTI) CY)KI[CHI/ISI B COOTBCTCTBUU C yc.]'IOBI/IﬂMI/I n nejsiMu
o0IIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOK TOYKY 3PEHHUS B YCTHBIX U THCHMEHHBIX



TEKCTaX, JaBaTh IOSCHEHUS II0 XOJy pEIICHHS 3aJaud, KOMMEHTHUPOBATH MOJTYYCHHBIH
pe3yibTar;

B XO0Jle 0OCYX/IEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HAILICJIICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJISAATH CBOU
CYKICHUS C CYXXICHUSMH JPYTUX YYaCTHUKOB JUaiora, OOHapy»XHBATh Pa3iIHMYHe U CXOJCTBO
MO3HUIHIA, B KOPPEKTHOH (opMe GOpPMYTHPOBATh PA3HOTIIACHS, CBOU BO3PAXKCHUS,

NPE/ICTAaBIATh PE3yJIbTaThl PELICHUs 3a/1a4d, JKCIIEPUMEHTA, HMCCICAOBaHMS, MPOCKTa,
CaMOCTOATECIIbHO BI)I6I/IpaTI) (1)0pMaT BBICTYIIZICHUSA C yqéTOM 3aga4 IMpPE3CHTAlUUu U
0CcOOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHBIe yHHBepcaJbHbIe YUeOHbIE TeliCTBUS

Camoopranuzaumus:

COCTABIISITh IUIAH, AJITOPUTM PEUICHUs 3a7add, BBIOMPATh CIOCO0 peHIeHUs C y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHThI PEIICHUH ¢ y4ETOM HOBOM WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMbIX JICUCTBHM
U MBICIIUTENBHBIX TPOIECCOB, WX pPE3yJIbTaTOB, BIAJCTh CIOCO0aMU CaMOTIPOBEPKH,
CaMOKOHTPOJISI ITPOIIECcca U pe3yJibTaTa PeHICHNs MaTeMaTHUECKOW 3a]1auu;

MPEBUIETh TPYJAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh TPH PEIICHUW 3aJla4H, BHOCUTH
KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa MEIH W YCJIOBUSAM, OOBSCHATh TNPUYUHBI
JOCTHKCHHST WM HEJIOCTIDKEHHUS PE3yJbTAaTOB JIEATEIBHOCTH, HAXOJUTh OIMUOKY, IaBaTh
OLICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOTHI MpH
pelIeHnr y4YeOHBIX 3a/Jay, TNPUHUMATh IIeJIb COBMECTHON JEATEIhHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOH pPabOTHI, paclpeneNsaTh BUIBI PadOT, JOrOBapUBATHCS, OOCYXKIATh
MIPOIIECC M PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPyHNOBBIX (opmax paboThl (0O0CYkIeHUsS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) W HHBIC), BBITIONHSATH CBOKO YacTh PabOThl U KOOPAWHHUPOBATH CBOM JEHCTBHS C
JIPYTUMH YJICHAMH KOMAaH[IbI, OIEHMBATh KayeCTBO CBOETO BKIaJa B OOIIMH MPOIYKT IO
KpUTEepUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJiacce oOydaromIMiCS IOJYYUT CIEAYIOUINE MpPEAMETHBIC
pe3yabTaThl MO OTIEJNBbHBIM TeMaM paboueil mporpaMMel yuyeOHOro Kypca «Anredpa u Hauyana
MaTEeMaTHYECKOT0 aHAJIN3a»:

Yuciia 1 BBIYHCICHUSA:

CBOOO/HO ONEPUPOBATh MOHATHIAMH: PAllMOHATIBHOE YHMCII0, OECKOHEUHAs MepuoIndecKas
ApoOb, MPOLEHTHI, UPPALMOHATIBHOE YMCIO, MHOXECTBA PALMOHAIBHBIX U JEHCTBUTENBHBIX
qucesl, MOJYJIb IEHCTBUTEIBHOIO YHCIA;

IPUMEHSATH IpOOU U MPOLEHTHI [T PeLCHHs] IPUKIAHbBIX 3a]1a4 U3 pa3IMYHbIX OTpaciieit
3HAHWM U peasbHOM KU3HU;

NPUMEHATh NPUOIMKEHHBIC BBIUUCIEHUS, NpaBUja OKPYIJIEHUS, NPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIIEHUN;



CBOOOJHO OINEpPHPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM, HCIOJIb30BaTh
NOAXOANIYI0 (HOpMYy 3amUCH JEHCTBUTENBHBIX YHCEN JUIsl PEIIeHUs MPaKTHUYECKUX 3aJad U
IIPEJICTaBICHNS JaHHBIX;

cBOOO/IHO ONEpUPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHOM CTENEeHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHATIBHBIM ITOKa3aTeleM;

CcBOOOZHO ONEpPUPOBATh MOHITUSAMU: JIOTAapU(PM UHCIa, JECATUYHBIE U HATypaJibHbIE
JorapupMmbl;

CcBOOOJHO OINEpPUPOBATh MOHATHUSMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC YHCIIOBOTO
apryMEHTa;

ONEpUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA:

cBOOOZHO  OmepupoBaTh  MOHATUSIMM:  TOXKIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPaBHEHUSA-CIIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHATh pa3jMYHble METOAbl PEIIEHUS pPALMOHAIBHBIX U JPOOHO-paLMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB ISl PELLICHUS] HEPABEHCTB;

cBOOOJHO ONEpUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM MEpPEeMEHHOH, MHOTOWIEH C
HEeNbIMA KO3 QUIIMEHTaMH, KOPHH MHOTOWIEHA, INPUMEHATh JEJICHWE MHOTOYJIeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenuns 3anay;

CBOOOJHO ONEpHpPOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHH, MaTpula,
ONpPEACIIUTENIb MATPUIBl 2 X 2 W €ro reoOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 1 BBIYKACIECHMS €r0 3HAUYEHHUsS, IPUMEHSTH ONpPENEIUTENN IJis PEIICHUs
CUCTEMBI JIMHEWHBIX YpPaBHEHHWI, MOJEIUPOBATh PEAIBHBIE CUTYallMM C MOMOIIBIO CHUCTEMBI
JUHEVHBIX YpaBHEHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJAEIM C IIOMOIIBIO MaTpull U
ONpeeIUTENIeH, NHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT;

MCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHSAMU JIJIsl TpeoOpa30BaHusl BRIPaKEHUIA;

BBINIOJHATH  MPEOOpa3OBaHMsS YHCIOBBIX BBIPAKEHUH, COAEpXKAllUX CTEHNeHH C
palOHaIbHBIM IIOKA3aTENEM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(pMOB Uil IpeoOpa3oBaHusl  JIOTapU(PMUUYECKUX
BBIPAKCHMUI;

CBOOOZIHO  ONEpUpOBaTh  MOHATUSAMHU:  HppPALMOHANbHBIE,  [OKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIBIO PAaBHOCHIIBHBIX MEPEX0/10B
WJIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpUYeckue  (GopMysbl Al IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAXKECHU;

CBOOOJHO ONEpUPOBaTH MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSAThH
HeoOxoauMble (YOPMYIIBI JIsl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHU;

MOJICIMPOBAaTh pEAJbHbIE CUTYallMM Ha s3bIKe ajreOpbl, COCTAaBJIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBHMIO 3aJa4d, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAEIH C
UCMOJIb30BaHUEM arnapaTa ajareopsl.

®yHkuum u rpapuku:

CBOOOJHO OINEPHPOBATH MOHATHUAMM: (QYHKLHS, CIIOCOOBI 3ahaHus (DYHKIMH, B3aUMHO
oOpaTHble (DyHKUIMH, KOMMO3ULMA (GyHKIUH, rpaduk (QyHKIHUM, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpagukoB GyHKINH;

CBOOOJHO ONEpUPOBATH MOHATUSIMH: OOJNACTh ONpPENENCHHUS M MHOXECTBO 3HAYEHUI
¢byHKIMY, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEpPUPOBaATh MOHATHUSAMHU: YETHBIE W HEUETHBIE (DYHKUMHU, MEPUOTUUYECKUE
(GYyHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMHM, MaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJbIlIee U HAUMEHblIIee 3HaueHne (PYHKIIUN Ha IPOMEXKYTKE;

CBOOOJHO OIEpUPOBaTh MOHATUSAMH: CTENEeHHas (YHKUUS C HATYpaJbHBIM M IIEIBIM
rokasartesnemM, rpapuk cTerneHHOW (YHKIMHM C HaTypalbHBIM M IIEJIBIM TOKa3aTelieM, rpadux
KOpHS N-0 CTENeHH KaK (YHKLIUU 0OpaTHOM CTENEeHU C HaTypallbHBIM IIOKa3aTeNeM;



ONEpPUPOBATh TMOHATHAMHU: JIMHEHHAs, KBaJgpaTUUHAs M JPOOHO-TMHEHHas (QYHKLUH,
BBITIOJHATH 3JIEMEHTAPHOE HUCCIIEI0OBaHUE U TOCTPOCHUE UX IPpaUKOB;

CBOOOJHO ONEpPHPOBATH MOHATHAMMU: IMOKa3aTeabHas U Jorapugmuyeckas QyHKUUH, UX
CBOICTBA U rpaUKH, UCIIOIB30BATh UX I'padUKH JIJIs pEIIeHNs YPaBHEHUH;

CBOOOJHO ONEpPHPOBATh IMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEICIICHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QyHKIMHA A7 UCCIeIOBaHMSA MPOLECCOB M 3aBUCHUMOCTEH INpH
pelIeHnH 3aja4y U3 APYTUX Y4YeOHBIX NMPEAMETOB M PEabHOM KM3HHU, BBIpaXKaTh (opMyliaMu
3aBHCHUMOCTH MEKIYy BEIMUMHAMU;

Hayana maTteMaTH4ecKoro aHajamsa:

CBOOOJHO OIEPUPOBATH MOHATUAMH: apHPMeTHUecKas U IeoMEeTpUYecKas MpOorpeccus,
OeckOoHEeYHO yObIBaroIlasi reoMeTprueckas Mporpeccusi, TMHEHHbIH U SKCIIOHEHIIMAILHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTaBICHUE O KOHCTAHTE;

HCITOJIB30BAaTh MPOTPECCUU JJIs PELIECHUS PEAIBHBIX 3aa4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  TMOHATHAMHU:  IOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHMA
ITOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEN0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXK/ICHUs] MAaTEMAaTHYECKOT0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJlbIX;

cBOOOJHO OINEpPUPOBATh MOHATHUSMU: HEMpepbIBHbIE (DYHKLINHU, TOUKU pa3pbiBa rpaduka
(byHKIMHU, aCUMITOTHI Tpaduka QyHKINH;

CcBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKILUS, HENpepblBHAsS Ha OTpe3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKIUH I pelIeHus 3ajay;

CBOOOZIHO OMNEpUpOBaTh TMOHATUSMHU: TepBas U BTOpas NPOU3BOAHBIE (DyHKLHH,
KacaTenbHas K rpaduky QpyHKIUH,

BBIYMCIIATh IPOWU3BOJHBIE CYMMBI, IPOWU3BEJACHUS, YAaCTHOTO W KOMIO3MIUHU JBYX
(byHKUMH, 3HaTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUI M PU3NUECKHUI CMBICI TPOU3BOJHON I PEIIeHUs 3a/au.

MHoxkecTBa M JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpAlU HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN allapar JJIs1 OIUCAaHUs peabHBIX IIPOLIECCOB
U SIBJICHUI, IPU PEILICHUU 3aJ]ad U3 IPYruX y4eOHbIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh MOHATHUSMHU: OIpEACICHUE, TeopeMa, ypaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, [0Ka3aTeNbCTBO, pPABHOCWIbHBIE YpaBHEHUS H
HEPaBEHCTBA.

K konny oOyuenus B 11 kiacce oOydaromuiicsi MOJIYYUT CJEAYIOUIME IpeIMEeTHbIE
pe3yJabTaThl MO OTJECJIBHBIM TeMaM paboueil mporpaMMel yuyeOHOro Kypca «Anrebpa M Hauana
MaTE€MaTHYECKOr0 AaHAIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OMNEpUpOBaTh MOHATHSIMM: HATypalbHOE M LEJI0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX M LENBIX YHUCEN, UCIONb30BaTh IPU3HAKU JenuMocTH nenbix yncen, HO nu HOK
HaTypaJIbHBIX YMCEN I PELICHUs 3a7a4, IPUMEHATh alropuT™ EBKina;

CBOOOJHO ONEpUpOBaTh MOHATHEM OCTaTKa MO MOYJIIO, 3alHChIBaTh HaTypallbHbIE YHCIIa
B Pa3JIMYHBIX TO3ULIMOHHBIX CHCTEMAaxX CUHMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO KOMILJIEKCHBIX
qucesl, IPEICTaBIsITh KOMIUIEKCHbIE YHciia B anreOpanyeckoil U TpUroHoMeTpudeckoil dopme,
BBITOJIHATH apU(PMETHYECKHUE ONEpPalU C HUMH U U300paXkaTh Ha KOOPIUHATHON TJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:

CBO6OZ[HO OIICpUPOBATH IOHATHAMMU HppanruOHaJILHBIC, IIOKa3aTCIIbHBIC u
J'IOl"apI/ICbMI/I‘—IeCKI/Ie HCPAaBCHCTBA, HAXOJAWUTb HUX PCHICHHUA C MIOMOIOBKO PAaBHOCHUIIBHBIX
Nepexoa0B;

OCYIIECTBIISITH OTOOP KOPHEH IpU PEelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;



CBOOOJHO OMNEpUpPOBaTh MOHATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, IPUMEHSThH
HE0OXouMBbIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUIECKUX HEPABECHCTB;

CBOOOJHO ONEpUpPOBATh MOHATUSMH: CUCTEMa U COBOKYITHOCTh YPaBHEHHUI U HEPAaBEHCTB,
PaBHOCHIIbHBIE CUCTEMBI H CHCTEMBI-CIICIICTBHSI, HAXOAUTh PEIICHHUS CHCTEMBI M COBOKYITHOCTEH
palMOHATIBHBIX, HpPpAlMOHANBHBIX, IIOKA3aTeNbHBIX U JIOTAapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemiaTh palMoHalbHbIC, HPPALMOHANbHbBIC, I[OKa3aTeJIbHbIC, JorapupMUUECKUe |
TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKaIIe MOYJIH U TTapaMeTphI;

IPUMEHATH Tpaduyeckre METOIbI ISl PEIeHUs] YpaBHEHUI U HEPAaBEHCTB, a TaKKe 3a1a4
C MapaMeTpamu;

MOJICIUPOBATh pEANbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBJIATH BBIPAXKCHUS,
ypaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3aJla4d, HCCIEIO0BaTh IOCTPOCHHBIE
MOJIEJIN C UCTIOIB30BAHUEM ariapara anreopbl, HHTEPIPETUPOBAThH MOJTYUYESHHBIA Pe3ysbTaT.

®yHkuum u rpapuku:

CTPOUTH TpaUKKU KOMIO3UIMHU (QYHKIHUNA C MOMOIIBIO 3JIEMEHTAPHOTO WCCIICAOBAHUS U
CBOMCTB KOMITO3UIIMU JABYX (PYHKIIHIA;

CTPOUTh TeOMETpUUecKue oOpa3bl ypaBHEHHH ¥ HEpaBEHCTB Ha KOOPIMHATHOM
TUTOCKOCTH;

CBOOO/THO ONIEPUPOBATH MOHATUAMU: TPaAPUKH TPUTOHOMETPUUYECKUX (YHKINH;

NPUMEHSTH QYHKIMH IJT1 MOJICITTUPOBAHHS U MICCIICIOBAHUS PEATBHBIX TPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

WCTIONIB30BaTh TPOM3BOMHYIO JUISI HCCIENOBaHWS (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBHI;

HaXOJUTh HaWOOJIbIIIee 1 HAMMEHbBIIIee 3HAUCHHsI (PYHKITNH HENPEPHIBHOW Ha OTPE3KeE;

UCIMOJIb30BaTh MPOU3BOIHYIO Uil HAXOXKJICHHUS HAMJIYYIIEro pelieHusl B NMPHUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMUYECKHX, 3a/ladax, Ui OINpPENEeICHUS CKOPOCTH M yCKOPECHUS
npoiiecca, 3alaHHOTro (OPMYIIOH UITH rpaduKoM;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMHU: TIEPBOOOpa3Hasi, ONpeAeIEHHBI HHTETPAJl, HAXOIUTh
NepBOOOpPA3HbIE IEMEHTAPHBIX (YHKIMHA M BBIYUCIATH MHTErpan mo ¢opmyne Hprorona-
JleiiOnuma;

HaXOJUTh IJIOUIAIU IIIOCKUX (PUTYp U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM HA TPUMEpPE COCTABJICHUS
g depeHInaIbHbIX YpaBHEHHIH;

pemaTh MpUKIaTHbIe 33[a9d, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKOTO U (DPU3HYECKOTO
XapakTepa, CpeJICTBAMHA MaTeMaTHUECKOTO aHAIIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuyecTBO 4acoB ek
Ne HaumeHoBaHMe pa3ie/ioB U TeM IpakTuyec (uud
n/n NMporpamMmbl Bcero Koutposbn KHe o0pa3
ble padoThbI
padoTsI HbIC
MHOKeCTBO IEHCTBUTENBHBIX YHCET.
1 MHorouiensl. PaninoHanbsHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUH
) Oyukiun u rpaduku. CreneHHas GyHKIUS C 12 |
LIEJIBIM TI0Ka3aTeNleM
3 ApudmeTndeckuii KOpeHb N-0 CTEIICHU. 15 1
HppaumoHanpHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHbie 10 |
ypaBHEHHUS
5 Jlorapudpmuueckas GyHKuus. 13 1
Jlorapudmuueckue ypaBHeHUs
6 TpuronomeTpruyeckue BbIpaXXEHUS U ” 1
YpaBHEHHUS
7 ITocnenoBaTenbHOCTH U IIPOIPECCUH 10 1
HenpepsiBabie pynkmuu. [IponsBonnas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBO 4acoB JJIeKT
Ne HaumeHoBaHue pa3/ie/ioB U TeM Ipakru (undp
n/n IPOrpaMMBbl Bcero Kontpombmbie | - cue odpaso
padoThbI paBoTh! Ble pec
1 I/IccnezLOBaHI:Ie (GYHKIUH ¢ TOMOIIBIO 2 1
MIPOU3BOIHOM
2 [TepBooOpa3Has U UHTETpa 12 1
3 I'paduiku TpUroHOMETPUUYECKUX (PYHKITHIA. 14 1
TpuronomeTpruecke HEPaBEHCTBA
4 UppanmonansHele, moka3zaTeabHbIC U 24 1
norapuMUIECKUE HEPABEHCTBA
Komnnekchsie uncia 10 1
6 HatypainbHble U 11e1ble ynciia 10 1
Cucremsl palliOHAIIBHBIX,
7 HMppalMOHAIbHbBIX TOKA3aTEIbHBIX U 12 1
norapu(pMHUUECKUX YpaBHEHHIA
8 3agaym ¢ mapaMeTpamMmu 16 1
9 [ToBTOpEHuUeE, 0606IH€HI:IG, 16 )
CUCTEMATHU3ALIMS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOI'PAMME







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos i DJIeKTPOHHbIE
aTa
nu(ppoBbIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckne | M3y4eHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl
) MHoxecTBO, onepaluu HajJ MHOKECTBAMH | 209
M X CBOIICTBA ’
2 Juarpammsl Diinepa-Benna 1 4.09
3 [IpuMeHeHre TeopeTUKO-MHOKECTBEHHOT'O 1 6.09
arnmapara i peueHus 3aj1a4 '
Parmmonansaeie gyncina. OOBIKHOBEHHBIE U
4 JIECATUYHBIC TPOOH, TTPOIICHTHI, 1 6.09
OECKOHEYHBIE TIEPUOINIECKUE TPOOH
Pammonansaeie gyncina. OOBIKHOBEHHBIE U
5 JIECATUYHBIE TPOOU, TTPOIICHTHI, 1 9.09
OECKOHEUHBIE TIEPUOINIECKUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS 1 11.09
pEIICHUS IPUKIAIHBIX 33729 )
7 [Tpumenenue apobeli U MPOICHTOB IS 1 13.09
pelIeHUs TPUKIAJAHbIX 3a7a4 )
2 JleicTBUTENbHBIC Unclia. PanimonanbHbIC U 1 13.09
MppallMOHAJIbHbIE YHCIIa '
ApudmeTnueckue oneparuu ¢
9 p! i) p | 16.09
JNEeUCTBUTEIILHBEIMHI YHCIIaMHU
10 Monaynb IeMCTBUTEIIBHOTO YUCIA U €r0 1 18.09




CBONCTBA

11

[TpuOmmxkE€HHBIE BHIYMCIEHUS, paBUiIa
OKPYIJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

20.09

12

OcHOBHBIE MCTOABI pCIICHUS LCIIbIX U
IpoOHO-palMOHATBHBIX YPAaBHEHUH U
HepaBeHCTB. BKP

20.09

13

OcHOBHBIE METO/IbI PEILIEHUS LENIBIX U
JpOoOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

23.09

14

OcCHOBHBIE METO/IBI PEILICHUS LENBIX U
NpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

25.09

15

MHoOrouyieHsl OT OJHOU NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

27.09

16

MHorouseHs! ¢ HesabIMUA K03 uuneHramu.
Teopema Buera

27.09

17

Pemenue cucreM JTMHENHBIX ypaBHEHUN

30.09

18

Pemenne cuctem JIMHENHBIX YpaBHEHUI

2.10

19

Martpwuiia CUCTEeMbI TUHEHHBIX YPaBHEHUH.
Ornpenenurens MaTpuIbl 2X2, €ro
reOMETPUYECKUN CMBICT M CBOMCTBA;
BBIYHCJIEHHE €0 3HAUCHUS

4.10

20

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKHUIA CMBICT M CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAUECHUS

4.10

21

HpI/IMeHeHI/Ie OIPEACIINTCIIA I PpCIICHUA

7.10




CHUCTEMBI JINHEHHBIX YpaBHEHUM

22

Pemenne nmpukiagHbIX 3a/1a4 ¢ HOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

9.10

23

Pelenue nmpukiagHeIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

11.10

24

KonrponbHas pabora: "PanmonansHbie
YpaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

11.10

25

OyHKIWA, cocoObl 3aJaHus (QYHKIHUH.
Bzaumuo oOparasie pynknnu. Kommosunus
byHKIMI

14.10

26

I'padpux byHkmmmM. DnemMeHTapHbBIC
npeoOpa3zoBanus rpaduKoB QyHKITUN

16.10

27

OO0nacTh onpeaesieHust © MHOYKECTBO
3HaueHni Gpynkuu. Hynn dyskmmm.
[TpoMexyTKH 3HAK TIOCTOSIHCTBA

18.10

28

YérHbie 1 HEUETHBIC (DYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMH

18.10

29

MakcuMyMBbl 1 MUHUMYMBI (DYHKIIHH.
HauOobliee 1 HauMeHbIIIEE 3HAUCHUE
(YHKLINHU HAa IPOMEKYTKE

21.10

30

Jluneiinas, kBaapaTHuHas U APoOHO-
JTUHEeHHast pyHKIHH

23.10

31

DJeMeHTapHOe UCCIIeIOBaHNE U
MOCTpOeHUE TPaPUKOB ATUX PYHKITUH

25.10

32

DIeMEeHTapHOE MCCIICIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKITUH

25.10




CreneHb ¢ 1eJIBIM TTOKa3aTeaeM. buHoMm

33 4.11
Herorona

34 Crenens ¢ 1enbIM 1okasareneMm. bunom 611
HeroToHa '

35 Crenennasi GyHKIUS C HATYPAIbHBIM U 8.11
1enbIM nokasaresneM. E€ cBoiicTBa u rpaduk ’

16 Konrponbnas pabdora: "Crenennas 8.11
¢ynkuus. E€ coiicTa u rpadux” ’

37 Apudmernueckuil KOpeHb HATYpaJIbHON 1111
CTETICHH U €r0 CBOMCTBA

33 ApudmeTnueckuii KOpeHb HaTypaIbHOU 1311
CTETICHH U €r0 CBOMCTBA

39 [IpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, 1511
COZIepKAIIMX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHuUs YNUCIOBBIX BHIPAXKECHUH, 15.11
COZIepKAIIMX CTEIIEHH U KOPHU

41 [TpeoOpa3oBaHuUs YNUCIOBBIX BHIPAXKECHUH, 18.11
COZEepKAIIUX CTEIIEHU U KOPHU
HppanuonaneHele ypaBHeHUsA. OCHOBHBIE

42 METO/Ibl PELIECHUS UPPALMOHATIBHBIX 20.11
ypaBHEHUH
WppaunonaneHbie ypaBHeHHUs. OCHOBHBIE

43 METOBI PELICHUS UPPAIUOHATIBHBIX 22.11
ypaBHEHUH
UppanmonansHble ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHUSI UPPALMOHATIBHBIX 22.11

YpaBHEHUH




PaBHOCHIBEHEIE nepexoabl B pCIICHUN

45 g 25.11
UppalMOHAIbHBIX YPaBHEHHM
PaBHOCWIBHEIC TIEPEXOIBI B PEIICHUH

46 P P 27.11
UppalMOHATIbHBIX YPaBHEHHM
PaBHOCWIEHEIC TTIEPEXOIBI B PEIICHUH

47 p P 29.11
UPpaAIMOHATFHBIX YPaBHEHHIMA
PaBHOCHIIbHBIE TIEPEXOBI B PELHICHUH

48 P P 29.11
UPpAIMOHATLHBIX YPaBHEHHIMA
CaoiicTBa U rpad UK KOpHS N-Oi CTETIeHU

49 Kak (DyHKIIMK OOpPaTHOW CTETICHHU C 2.12
HATYpaJIbHBIM TOKa3aTeleM
CaolicTBa U rpa MK KOpHS N-Oi CTETeHU

50 Kak (PyHKIIMH OOpPaTHOW CTETICHHU C 4.12
HaTYpaJIbHBIM MOKa3aTeleM
KonTtponbHas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppannoHanbHble 6.12
ypaBHEeHUS"
CreneHp ¢ palOHAIBHBIM TIOKA3aTeIeM U

52 . 6.12
e€ cBoiicTBa

53 CrerneHsb C palliOHATBHBIM MTOKA3aTeeM U 910
eé cBoiicTBa ’
CrerneHsb C palliOHATBHBIM MTOKA3aTeeM U

54 T 11.12
e€ cBolicTBa
[TokazaTenpHas GyHKINS, €€ CBOWCTBA U

55 13.12
rpaduk
Hcnonw3oBanue rpaduka GyHKIUN AJIs

56 13.12

peLIeHUs] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKINN OIS

57 . 1 16.12
pelLIeHNs ypaBHEHUH
[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1 18.12
YpaBHEHUH
ITokxazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTEeIbHBIX 1 20.12
YpaBHEHUU
ITokxazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIICHHS] TOKa3aTeIbHBIX 1 20.12
ypaBHEHUN

61 Kontponbnas pabota: "[lokazarenbHast 1 9312
¢yukuus. [TokazarensHble ypaBHeHUs"

62 Jlorapudm umncna. CoiicTBa Jorapudpma 1 25.12

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1 27.12

64 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1 27.12

65 JlecaTuuHble U HATypaJIbHBIE JOTapHU(PMbI 1 10.01

66 JlecsaTuuHbIie U HATYpallbHbIE TOTapU(PMbI 1 10.01

67 [IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX | 13.01
aorapudmbl

68 [IpeoOpa3oBanue BBIPAXKEHUN, COACPIKAIINX | 15.01
aorapudmbl

69 [TpeoOpa3oBanue BBIPAXKEHUN, COACPIKAIINX | 17.01
J0rapuQmbl

70 Jlorapudgmuueckast pyHKIUs, €€ CBOUCTBA U | 17.01
rpaduk

71 Jlorapupmuueckas ¢pyHKIms, €€ CBOWCTBA U | 20.01




rpaduk

Hcnonw3oBanue rpaduka GyHKIUN A1

72 o 22.01
pELICHHS YpaBHEHUI

73 Hcnonb3zoBanue rpafbHKa GYHKIUY 1S 04,01
pELICHNS] ypaBHEHUI
Jlorapudmmueckue ypaBHeHus. OCHOBHBIE

74 METO/bI pelIeHus JorapupMUUECKUX 24.01
YpaBHEHUH
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApU(PMUIECKUX 27.01
YpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 29.01
YpaBHEHUH

77 PaBHOCHIIBHBIE IEPEXOABI B PELIEHUHT 3101
Jgorapu()MUUECKHX YPAaBHEHUH '

7 PaBHOCUIIBHBIE ITEPEXO/BI B PEILICHUU 3101
Jgorapu()MUUECKHX YPAaBHEHUH '

79 KonTponbnas padota: "Jlorapupmudeckas 302
¢byukus. Jlorapudmuueckue ypaBHeHus" ’

20 CuHyc, KOCHHYC, TAHT€HC U KOTAaHI'€HC 502
YUCJIOBOTO apryMEHTa

21 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI'€HC 200
YHUCJIOBOTO ApryMEHTa

%) ApKCHUHYC, apKKOCUHYC U apKTaHT€HC 202
YUCJIOBOTO ApryMEHTa

83 ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC 10.02




YUCJIOBOI'O apryMCHTa

TpuronomeTpuueckas OKpyKHOCT,

84 ompeieNICHuEe TPUTOHOMETPUUECKHIX 1 12.02
(YHKLNI YUCIIOBOIO apryMeHTa
TpuronomeTrpuyeckasi OKpyKHOCTb,

85 OIpeeIeHUEe TPUTOHOMETPUUECKUX 1 14.02
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 14.02

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITbI 1 17.02

88 OCHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITBI | 19.02

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 21.02

90 Hp606p33033aHI/I€ TPUTOHOMETPUYECKHUX ! 21,02
BbIp)XKEHU I

91 Hp606p8.3033aHI/Ie TPUTOHOMETPUYECKHX | 24,02
BbIp)XKEHU I

9 Hp606p8.3033aHI/Ie TPUTOHOMETPUYECKHX | 26,02
BBIpa)KEHUI

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKUX | 28.02
BBIpA)KEHUI

94 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1 28.02

95 Pelmenue TpUroHOMETPUYECKUX YPAaBHEHUN 1 3.03

96 Pelenue TpUroHOMETPUYECKUX YPAaBHEHUN 1 5.03

97 Penienne TpUroHOMETpUYECKUX YPaBHEHUN 1 7.03

98 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUM 1 7.03

99 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUM 1 10.03

100 Pelenne TpUroHOMETpUUECKUX YpaBHEHUN 1 12.03




KonTponbhas pabota:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 14.03
TPUTOHOMETPUUYECKNE ypaBHEHUSA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 IoCJIeIOBaTeNbHOCTEN. MeTon 14.03
MaTEMaTHYECKON UHIyKIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nociueaoBarenbHOCTU. Mctopus ananusa 17.03
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 19.03

105 ['eomeTpuyeckas nporpeccus 21.03

106 beckoneuHo yObIBarolasi reoMeTpuIecKas 21.03
IIPOrpeccust

107 Cymma 6eCK0HejIH0 yOBIBaroIIei 4.04
TE€OMETPUYECKOHN IIPOTPECCUH

108 JIMHEWHBIN ¥ SKCIOHEHIMAIBbHBIA POCT. 4.04
Yucio e. Dopmyiia CI0KHBIX IIPOLICHTOB

109 JIMHEWHBIN U DKCIOHEHIMAJIBHBIA POCT. 2 04
Yucio e. Dopmyiia CI0KHBIX IIPOLICHTOB

110 Hcnonp30BaHuE NPOTPECCUN ISl PELLIEHHUS 9.04
pEeaJIbHBIX 3aJa4 NIPUKJIAJHOTO XapaKTepa

11 'I'<OHTp0J'IBHa$I pabora: " 11.04

ITocnenoBarenbHOCTH U IPOTPECCHN

112 HenpepriBHble GYyHKIIMN U UX CBOWCTBA 11.04

113 Touka prilapHBa. AcumnToTsl rpadukoB 14.04
byHKIMI

114 CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha 16.04




OTPE3KE

CaoiicTBa (QyHKIUI HETIPEPHIBHBIX Ha

115 18.04
OTpe3Ke
Meto1 HTHTEPBAIOB JUIA PELIEHUI

116 AL MHTEP AP 18.04
HEPaBEHCTB
MeTto1 HHTEPBAIOB JUIA PELIEHUI

117 AL HTEp AP 21.04
HEpaBEHCTB
Mertoa UHTEPBAJIOB IS PELICHUS

118 AL HHTEp P 23.04
HEpaBEHCTB
IIpumMmeneHue cBOICTB HENPEPBIBHBIX

119 PHMEHE pep 25.04
GyHKIMH 115 pereHus 3a1a4y
IIpuMeHeHMe CBOIICTB HENPEPHIBHBIX

120 pHMEHE pep 25.04
GyHKIMHN 115 pereHus 3a1a4y

121 [lepBas u BTOpas mpou3BOAHBIEC (DYHKIIMN 28.04
OmnpeneneHue, reOMETPUUECKHI CMBICIT

122 PEACTIEHHC p 30.04
MIPOU3BOIHON
Onpenenenue, GU3NIECKUNA CMBICI

123 pezenerue, ¢ 2.05
MIPOU3BOTHON
VpaBHeHHEe KacaTeILHOU K rpaduK

124 P paguxy 2.05
byHKIMH
VYpaBHEHUE KacaTeEIbHON K rpaduk

125 P paduiy 5.05
byHKIMHA

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKINI 7.05

127 [Tpou3BoaHBIC AEMEHTAPHBIX (PYHKINN 12.05
IIpousBoaHas CyMMBI, IPOU3BEICHMUS,

128 POMSBOAHAA €Y POHSBEACH 13.05
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI

129 [TpousBoaHasi CyMMBbI, POU3BEACHNUS, 14.05




YaCTHOTO ¥ KOMIO3UITUN (DYHKITHI

[Ipou3BoaHast CyMMBI, TPOU3BEICHNUS,

130 . 1 16.05
YaCTHOTO U KOMITO3UIMH (DyHKITHA

131 Konrponbnas padora: "[IpousBonnas” 1 1 16.05

132 HOBToPe?He, O606IJ_IC"HI/IC, cucTeMaTh3anus ) 19.05
3HaHuM: "YpaBHEHUA

133 HOBToPe?He, 06061{;ICHI/IG, cucTeMaTh3anus ) 2105
3HaHU: "OyHKIMH

134 HtoroBast KOHTpoJIbHAs paboTa 1 1 23.05

135 HToroBast KOHTpoOJbHAs paboTa 1 1 26.05

136 HOBTOPCHI/I@, 0000111IeHEe, CHCTEMATH3AIIHS 1 26,05
3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne NpOU3BOIHON K
WCCIICIOBAaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

[IpumeHeHne MPOU3BOTHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpumeneHnre nporu3BOIHON K
UCCleoBaHuI0 (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Npou3BOIHON K
UCClIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpuMeHeHne Npou3BOIHON K
nccaeaoBaHuio (PyHKIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON

(GyHKINHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIEro U
HAaUMEHBIIICTO 3HAUCHUS HEPEPHIBHON
(GYyHKINM Ha OTpe3Ke

11

Haxoxxnenne HanOobIIero 1
HaVMEHBILIETO 3HAYEHUS HEIIPEPHIBHON
(GyHKIMU HAa OTpe3Ke

12

Haxoxnenne HanOopIIero u
HAaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU
(GYHKLINU Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOMN It
HAaXO0KJICHUS HAWTYYILEro peuieHus B
MPUKJIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpoOn3BOIHON s
HaXO0KJICHHUs HaWITy4Illero penieHus B
MPUKJIAJHBIX 3a7a4ax

15

[IpuMeHeHne Mpon3BOHON IS
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOro GopMyJIoi UiIn
rpagukoM

16

[IpuMeHeHne Mpon3BOIHOM s
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (GopMyJIoN HIiIu
rpaduxkoM




17 Kommnozurus ¢hyHkimii

18 Komnoszumus ¢pyHkimii

19 Kommnozumus GpyHKImiz

20 I'eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPJAMHATHOM MJIOCKOCTH

o1 ['eomerpuyeckue 0Opa3sl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 IlepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPa3HbIX

24 [1epBooOpa3HbIe IMeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XICHUS IEPBOOOPAZHBIX

)5 IlepBooOpa3Hble 3eMEHTApHBIX (QYHKIHH.
[IpaBuia HaX0XICHUS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
UHTEerpana

27 Brruncnenue onpenenéHHoro HHTerpaia
o ¢popmyie Hrrorona-JleitOnuma

73 Brruncnenue onpenenéHHoro HHTerpaia
no ¢opmyne Herorona-Jleitbuuma

29 [IpumeHeHne nHTErpana 1 HaX0XKACHUs
TUIOIIAACH TUIOCKUX (UTYp

30 [IpumeHeHne uHTerpana 1 HaX0XKACHUs
00BbEMOB reOMETPUYECKHX Tel

31 [Ipumeps! permenuit quddepeHnnaIbHbIX

YpaBHECHU U




[Tpumeps! permenuit quddepeHnnaIbHbIX

32 .
ypaBHEHUM
MaremaTnyeckoe MOAECIUPOBAHUE

33 pEeabHBIX MPOIIECCOB C MOMOIIBIO
muddepeHIrnaIbHbIX YpaBHEHHUH

34 Konrponsnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIUHU, UX
CBO¥CTBa U TpaduKu

16 Tpuronomerpudeckue QyHKINH, UX
CBOICTBA U TpaduKu

17 Tpuronomerpuyeckue QyHKIMH, UX
CBOMCTBa U rpaduKu

13 Tpuronomerpudeckne QyHKIUH, UX
CBOICcTBa U rpaduKu

19 Tpuronomerpudeckne QyHKINH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEW TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUIECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

43 OT60p KOpHEN TPUTOHOMETPUUECKHUX

ypaBHEHUH C TOMOIIIBIO




TPUTOHOMETPUUYECKOI OKPYKHOCTH

Pemrenne TpuroHomeTpuuecKux

44
HEPaBEHCTB

45 Petrenre TpuroHoMeTpUUECKUX
HEPaBEHCTB

46 Petrenre TpuroHoMeTpUUECKUX
HEPaBEHCTB

47 Pemenuie TpUroHOMETpUUYECKUX
HEPaBEHCTB
Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUHA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METOTBI PEIIECHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pPEILIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

5 OcCHOBHbBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcCHOBHbBIE METOIbI PEILICHUS
nmorapu(MHUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapu(MHIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELIEHUS




norapuMHUUECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI PCUHICHUA

> MppaIMOHAIHHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
MppaIMOHAIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLeHus
MppaIMOHAIBHBIX YPaBHEHHIA
2 I'paduueckue METOIBI peHICHUS
MppaIMOHAIBHBIX YPaBHEHHNA
63 I'paduueckue METOIBI peHICHUS
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
MoKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI peICHUS
norapu()MHUYECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHEHUN
69 I'paduueckue MeTo bl peLeHus




MOKAa3aTEeNbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

70

I'padmaeckue MeToaBI pemeHUsS
MOKAa3aTeNbHBIX U JOrapu(OMUUECKUX
HEpPABEHCTB

71

I'padmyeckue MeToaBI pemieHUs
MMOKA3aTEeIBHBIX U JIOTapu(QMHUICCKUX
HEPABCHCTB

72

KonrponsHas pabdora: "UppanuoHaibHble,
MoKa3aTeibHbIe U JoTapupMudecKkne
HepaBeHCTBA"

73

KomnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYECcKas (POPMBI 3aMTUCH
KOMILIEKCHOT'O 4HCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYecKas (hOpMBbI 3aIUCH
KOMILJIEKCHOTO YHCIIa

75

ApudmeTrueckne onepauu c
KOMILJICKCHBIMH YUCIIAMH

76

ApudmeTrueckne onepauu c
KOMIIZIEKCHBIMHU YU CJIaMU

77

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAWHATHOMW TUIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHCiia

80

®opmyna Myaspa. Kopuu n-oii crenenu




U3 KOMIITICKCHOT'O YHCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII AJIA

81 peieHns GU3NYECKUX U T€OMETPUUECKUX
3a1a4

2 KonTponbhas padora: "KomiiekcHbie
qucaa"

83 HarypaibHble U 1ieble yuciia

84 HarypanbHble U 1iesnbie yucna

85 [IpumeHeHre NpU3HAKOB JAETUMOCTU
LEJIBIX YuCell

26 [IpumeHeHre NpU3HAKOB JAETUMOCTU
LIEJIBIX YUCEeNl

%7 IIpuMeHeHre MPU3HAKOB AETUMOCTU
uensix yrcen: HOJl u HOK

28 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEeII: OCTAaTKH 110 MOJYJIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO
[IpumeHeHre NpU3HAKOB AETUMOCTU

91 LEJIBIX YHCell: airopuT™ EBKiuaa st
pelIeHns 3a/1a4 B LIEIbIX YnCIax

9 Konrtpomnsnas padora: "Teopus menbix
qucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHH.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-




CIICACTBHUA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUM.
94 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIECTBUA

95 OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEN MppaLlMOHAIbHBIX
yYpaBHEHUN

OCHOBHBIE METOBI PELICHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METObI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEW MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METOIbI PEIIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapU(PMHICCKUX
YpaBHEHUU

OCHOBHBIE METO/BI PELICHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(MUYECKUX
ypaBHEHU I

IIpuMeHeHre CUCTEM K PELIEHHIO
MaTeMaTHUYeCKUX 3aJa4 U 3a/1a4 U3

101 pa3iauuHbIX 00JacTel HayKH U peaslbHOMN
KU3HU, UHTEPIPETaLUs OTyYEeHHBIX
pe3yIbTATOB

102 IIpuMeHeHne CUCTEM K PELICHHUIO

MaAaTCMAaTHUYCCKUX 3aJa4 M 3a7a4 U3




pa3iauuHbIX 00JacTel HAyKH U pealbHOM
KU3HU, HHTEPIPETAs TOTyYEeHHBIX
pE3yNbTaTOB

[IprmeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a7a4 13

103 pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOU
KU3HH, UHTEPIIPETALNS TIOTYICHHBIX
pe3yNbTaToB
Kontponbras padota: "Cucremsr

104 paMoHaTBHBIX, UPPAIMOHATHHBIX
MOKAa3aTeNbHBIX U JOrapuGMUUECKUX
ypaBHeHHH"

105 PanmonaneHble ypaBHEHUs ¢ TapaMeTpaMu

106 ParmonanbHble HEPaBEHCTBA €
napameTpamu

107 ParyonasipHble CHCTEMBI C TapaMeTpaMu

108 WppaumonansHblie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamu

109 WppatnmonanbHble CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPAaBEHCTBA

C rmapaMmeTpaMu

111

IToka3zaTenbHbIE CUCTEMBI C napameTpamMmu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113

JlorapudmMuyeckmne CUCTEMBI C
rapameTpamMmu




114

Tpuronomerpudeckue ypaBHeHHUS C
napameTpamu

115

TpuroHomeTpruyeckre HEPaBeHCTBA C
napaMmeTpamMmu

116

TpuroHomeTpuuecKre CUCTEMBI C
rapamMeTpamu

117

ITocTpoeHue u nccnenoBaHue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYALUH C IIOMOLIBbIO YPABHEHUH C
rapameTpamu

118

ITocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEN PEATIbHBIX
CUTYALUH C IIOMOILIBbIO CUCTEM YPABHEHUN
C IapamMeTpaMu

119

[Toctpoenue u uccieaoBanme
MaTeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYyalui C MOMOIIBIO CUCTEM YpPaBHEHHI
C mapameTpaMu

120

Kontponbhas padota: "3agauu ¢
napameTpamu’

121

[ToBTOpenue, 06o0IIEHNE,

cucTteMaTu3alus 3HaHui: "Y paBHEHUS'

122

[ToBTOpenue, 06o0IIEHNE,

1

cUCTEeMaTu3auus 3HaHu: "YpaBHeHus'

123

[ToBTOpenue, 060061IeHNE,
CUCTEMAaTH3alMs 3HaHUM: Y paBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpEeHME, 0000IIECHNE,




cuctemaTuzaius 3Hanuil: "HepaBencrna'

[ToBTOpenme, 0600IIEHNE,

125
cuctemaTu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpenwue, 060061IeHNE,
cuctemaTu3anus 3Hanuii: "HepaBencrpa"
[ToBTOpenwue, 060061IeHNE,

127 cuctemaTtu3auus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

128 cuctematuzaius 3Hanuii: "IIpousBoaHas u
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIECHNE,

129 cucrtematuzanus 3Hanuii: "IIpousBoaHas u
e€ npuMeHeHue"
[ToBTOpenme, 0600IIEHNE,

130 cucreMarusauus 3HaHui: "HMHTerpan u ero
npuMeHeHue"

131 [ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aius 3Hanuit: "OyHkuun"

132 [ToBTOpenwue, 060061IeHNE,
cucTeMaTu3aius 3Hanuit: "OyHkuun"

133 [ToBTOpenwue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Hrorosas koHTpobHas paboTa

135 Hrorosas koHTponbHas paboTa

136 [ToBTOpenwue, 060061IeHNE,

CUCTEMATH3aUA 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

JleMOHCTpallMOHHBIE BADHAHTHI KOHTPOJBbHBIX pador 3a 10 kiace

Koumponvnas paboma Nel: "Payuonanvhvie ypasnenus u Hepagencmaa. Cucmemvl TUHEUHbIX
ypagHeHu

Nel. Pemnte ypaBHeHue:
2x+8 x-3 _ 0
2-2x *+2x )

No2. Peminte HEPaBEHCTBO:

1) (x +7x=1)(x +8) <
2 (x=1F5-x)(x-6) =
: 3 22

= ().
x—-4 x x2-—4x

Ne3 Pemnthb cucteMy HEpaBEHCTB

X2+x-220

x+2£ﬂ;
x—4

Ne4 Pemute ypaBHEHME:

35
3 =0

x°+ bx

x4 6x-2-

Ne5 Vnpocture BeIpakeHHe



P¥-2x%+ 4x 42+ 2x +1 4x°-2x+1 x*+2x%°+ 4

[ ¥+ 8 8x°-1 ][ 8x"+1 x*-8

y
«Cmenennvle ghynkyuuy
1 BapuaHT

1. T'padux xakoil pyHKIMHM H300pakeH HAa pUCyHKe?
2. Bpruucnure: y

a) ; 0)(; B) -3 0 (-DC++1)
3. VYnpocrture BeIpaKeHUE:

a) ; 0)
4. Tloctpouts rpaduk pyHkiuu y= —4
5. CocraBbTe ypaBHEHHE KacaTeNbHOU K rpauKy (QyHKIUN

y= - BTOYKE X¢=I
6. Pemnte ypaBHeHHe - -2=0 il
7. Pemute ypaBHEHHE C TOMOIIBIO TpadukoB =4 — 3x §

o 1
2 BapuaHT I

1. T'padux xakoi GpyHKIUN U300pa’keH Ha pUCYHKeE?
2. Beruucaure: y

a) ; 6) ; B) -; D(+2@A-2.+)
3. Ympoctute BBIpaXKeHHUE:

a) ; 0)
4. Tloctpouts rpadpuk GpyHkuun y = +3 \
5. CocraBbTe ypaBHEHHUE KacaTebHOU K rpaduKy QyHKIUH 1\

y= - BTOYKE Xo=1 \
6. Pemmurte ypaBHeHne -2 -8=0 1
7. Pemute ypaBHEHHE ¢ IOMOLIbIO TpapukoB = 4 — 3x 0

Konmponvnas paboma Ne3:"Ceoticmea u epaghux kopus n-ou cmenenu. Uppayuonanvhoie
ypasHeHus"

1. Pemuts ypaBHEHUE:

+1=0
=3
2. Pemmtb ypaBHEHHE:
=0
+ =7

3. PemmwmTh cuctemMy ypaBHEHUM

Pemmts HepaBeHCTBO > X-4
Koumponvnas paboma Ned: "llokazamenvhas ¢yuxyus. IloxazamenvHvle ypasreHusl.
. -8,1 9.
4. Cpapauth uncna: 1) 5% u57; 2) (m (

5. Pemwurts ypaBHEHHUE:



1) =25 2) 4+2*-20=0.
6. Pemmts HepaBeHCTBO: >
7. PemmTh HEPaBEHCTBO:
D O~°<;
2) >1
8. PewmmuTs cucreMy ypaBHEHUM | X-y =4,
5*v=125
9. Pemwuts ypaBHEHUE
T+ 37 =2 + 3.2%
Koumponvnas paboma Ne5: "Jlocapugpmuueckasn ¢pynxyus. Jlocapugpmuuecxkue ypasnenus"”
1. Bobruucnurs:
1) 2)
3)
2. CpaBHUTH UKCHA:
u

3. Pemwuts ypaBHEHHE:

4. PemuTth HEPABEHCTBO:
>1

5. Pemmts ypaBHEHHE:
=14

6. PemnTs HEpaBEHCTBO:
-1
-2 <3

Koumponvnasn paboma Ne6: "Tpuconomempuueckue 8ublpaddcenus u mpuecoHomMempuyeckKue

ypaenenus"

Nel. Haiinure 3Hau€HHUE BBIPAKECHHUS:

1)
2)

Ne2. Yopocture BeipakeHUS:
1)
2) 6
Ne3. Beruucnure, npumeHss popmMyJibl IPUBEACHHUS:

1)



2)
3)
4)
Ne 4* Haiinure tg t, ecnu ctg t=, t- yroa 4 4eTBepTH.
No5. Pemre npocreiiiiee TPUroHOMETPUYECKHAE YPABHEHHS:
1)
2)
3)
No6. Peminte TpUroHOMETpUUECKOE YPABHEHHUE:

Ne7* Pemuth ypaBHEHHE:

a)
6)

B)
Konumponvnasa paboma Ne7: "Ilocnedosamenvrocmu u npoepeccuu

Bapuanr 1
1.Haiitu TpuanaTe BTOpoi wieH apuMeTUIECKON MPOTPECCUH , ecliu a,=65, d=-2. SBnsgercs nmu

grcao 105 uieHom naHHOM apupMeTHdecKoit mporpeccuu ?

2.Haiit cymMMy BOCEMHAIIIATH TIEPBBIX WICHOB apudmMeTrueckoit nporpeccuu : 10; 6; 2; ... .

3. Haiitu cymmy AecsTH MEepBBIX WICHOB apu(PMETHUECKOM MPOrpeccuu , eciu a;=16 , a;,=88.

4. Haiitu cymMMy BCeX ABY3HAUHBIX YMCEI KPATHBIX 6 .

5.HaiiTi BOCbMOM UJI€H U CyMMY IIEPBBIX BOCBMHU YHMCEJ T€OMETPUUECKON ITPOrPECCUH , €CIH B=-18,

q=-2
6. Haiitn cyMMy nepBBIX IIITH WIEHOB F€OMETPUYECKON MPOTPECCUH , €CIIH Bs~4 a B¢=106.

Koumponvnas pabomaNoe8: "lIpoussoonas”



BapuaHT 1

1.  Hailiaure npoussojHyo GyHKIHN:
N L x? 41
1) f{.r)=7x’-T+.}x - 6; 3) flx)= P
- Jx- -2 _3
2) flx)=(8x +1)Nx; 4) f{x)_?_x_g'

2.  Cocrasbre ypaBHeHHe KacareabHol K rpaduky dyuxiun f(x) = x% - 2x
B TOuKe ¢ abcuuccoit x; = 3.

3. MarepranbHas TOYKa JABHXKETCH 1O KOOpJAHHATHOH npsMoil no sakoHy
s(t) = 2% — 3t +1 (nepeMenieHue S UIMEPAETCHA B METPAX, BpeMs { — B e
KyHaax). Haijjure ckopocTs €€ IBIKeHNUs B MOMEHT BpeMeHu [, =3 c.

4. Haiigure [POU3BOAHYI0 JAAHHOMN qn}rHHuuH M BRINHCJIHTE €€ 3HAaUueHHE B
TOYKE xﬂ:

1) flx)=+2x -1, x, =18 2) f(x)=sin’x, x, ==

3

B. Haiigure aGcumccy Toukn rpaduka dynkuun f(x) = x% - x+/3, B xoro
poil MpoBeAEHHAs K HEMY KacaTejlbHas oOpasyeT C MOJOKHUTENbHBIM Ha-

npasiaeHHeM ocH abcumcce yroa 30°.

6. Haiigure ypaBHeHHe KacaTenbHol k rpaduky ¢pyukupn f(x) = x? + 3x -8,

€CIIH 3Ta KacaTeEdbHAH l'IEiPEUUIEJI]:Ha HPHMDIT‘I = 5x +1.

Hmoeosas konmponvras paboma

1. beryn npo6esxan 50m 3a 5 cexyna. Haiinure cpennioro ckopocTh 6eryHa Ha auctanuu. OTBET

JauTe B KHJIOMETpAax B Hac.

2. YcTaHOBHUTE COOTBETCTBHE MCXKAY BCIWYMHAMU U UX BO3BMOXKXHBIMU 3HAUCHUAMU: K KaXKIOMY

AJIEMEHTY MEPBOTO CTOJIOIA OOEPUTE COOTBETCTBYIONIUH 3JIEMEHT U3 BTOPOT'O CTOJIONIA.
BEJIMYMHBI

A) Bpems obpatenust 3emnu Bokpyr CosHIa

b) nnurensHOCTH OHOCEpUIHOTO (hrIbMa

B) muintenbHOCTH 3BydaHusl OJTHOM MEeCHU

I') mpotomkHUTENbHOCTD BCIBIIKK (poTOAnmapara

BO3MOXHBIE 3HAYEHU A

1) 3,5 MunHyTHI

2) 105 MmunyT



3) 365 cyTok
4) 0,1 cexyHIbI

B tabnuue nox kaxaoi OykBOi, COOTBETCTBYIOLIEH BEIUYMHE, YKAKUTE HOMEP €€ BO3MOKHOTO
3HAYECHHUS.

A b B I

3. Ha pucynke n3o0paxéen rpaduk 3HaueHUH aTMOCHEPHOTO JTaBJICHHS B HEKOTOPOM TOPOJIE 3a TPH
nus. [To ropu30HTaNM yKa3aHbl THU HEAEIH, 0 BEPTUKAIIM — 3HAYCHHSI aTMOC(EPHOTO JTaBIICHUS B
MWJITUMETPAX PTYTHOTO CTONI0A. YKaXuTe HAaMMEHbIIIee 3HaUeHHE aTMOC(HEPHOTO JaBJICHUS BO
BTOPHUK (B MM pT. CT.).

A
762

760
758
756

752

ArmocdepHoe JaBleHHe, MM PT.CT.

750 3>
BTOPHUK |  cpena | ueTBepr

4. PaGoTa IIOCTOSIHHOTO TOKa (B JKOYJISIX) BeIUUCseTcs o hopmyine A = IPRt, rae [ — cwia Toka (B
amnepax), R — conpoTuBieHue (B omax), t — Bpems (B cekyHaax). [loab3ysce 3Toil popmyIoit,
Haiaute A (B mxoyinsax), ecnmu t=4c, [=7AuR=50m.

5. Mama BkJro4aeT TCJICBHU30D. TeneBH3op BKJIIOYACTCsA Ha CJ'Iy‘I&fIHOM kanane. B aTo BpEM: 110
ACBATH KaHaJlaM M3 COPOKa ITATHU MMOKA3hIBAIOT HOBOCTH. HaﬁHHTe BEPOATHOCTH TOr'0, 4TO Marmra
nomnageT Ha KaHall, TAC HOBOCTU HC UAYT.

6. Kepamudeckast IUIMTKa OJHOM M TOM jK€ TOPrOBOW MapKH BBIITYCKACTCsl TPEX pa3HbIX pa3MepoB.
[TnuTkK ynakoBaHsl B Ta4ku. TpeOyeTcst KylmuTh IUIMTKY, YTOOBI OOJIHMIIEBATh TOJI KBaJApaTHOW
KOMHATBI CO CTOPOHO# 3 M. Pa3Meps! IIIMTKH, KOJMYECTBO IUIUTOK B IIAYKE ¥ CTOMMOCTD HaYKH
MIPUBEJICHBI B TaOIHIIE

Pa3zmep miiutku (cM X  [KosiuyecTBO MUIMTOK B Iena

cM) navke MaYKn
20x20 25 604 p.
20x30 16 595 p. 20 k.




30x30 11 594 p.

Bo ckonbko py0Oieit o6oiiaéTcst Hanbosee AeméBblii BApUAHT MOKYTKA?

7. Ha pucyHKe oka3aHO W3MEHEHHE LICHbI KUK KOMITAaHUU Ha MOMEHT 3aKpBITUS OMPIKEBBIX
TOPTOB BO Bce paboune nuu B iepuoa ¢ 1 mo 18 centsiOpst 2012 roaa. 1o ropuzoHTanu yka3plBaroTCs
qucia Mecsla, o BEpTUKAIM — LIeHa aKIUK B pyOuIsix 3a TyKy. I HarIJHOCTH TOYKU
COCIMHEHBI JTMHUEH.

1450
1400 =

1350 fr— et
1300 N

1250+ V]

1200 4

1150

LeHa akiun, pyo.
-

1 4 56 7 8 111213141518
JHCIa MeCHla

HOHL3YHCB PUCYHKOM, IMOCTABbTC B COOTBCTCTBUC KAKAOMY M3 YKAa3aHHBIX HHTCPBAJIOB BPCMCHU
XapaKTCPUCTUKY U3MCHCHU A ICHBI aKHHfI.

IMEPMO/Ibl BPEMEHU

A) 1-5 cents0ps

B) 68 cents6ps

B) 11-13 cenrs6ps

I') 14-18 centsiOps

XAPAKTEPUCTUKU

1) uena akiuu He npeBocxoamia 1300 py6ieii 3a mWTyKy

2) 1leHa JIOCTUTJIa MaKCUMYyMa 3a BECh MepUOJI

3) 1eHa aKkIuil eXXeHEBHO pocia

4) uena akuuu He omyckanachk Hike 1300 pyOueii 3a mryky
8. Bo 1BOpe 1IKOJIBI PacTyT BCEro TpH JepeBa: sICEHb, pAOMHA U OCHHA. SIceHb Bbllle psAOUHBI Ha 1

METp, HO HIKE OCHHBI Ha 2 MeTpa. Bribepure Bce yTBep:KIeHHsI, KOTOPbIE BEPHBI IIPH YKa3aHHBIX
YCIIOBHSX.



1) Cpenu yka3aHHBIX JIEPEBbEB HE HAUAETCS ABYX OJHOW BBICOTHI.
2) Scens, pacTymiuii BO IBOPE IIKOJIBI, BBIIIE OCHHBI, PACTYIIEH TaM XKe.

3) JIro6oe nepeBo, MOMUMO yKa3aHHBIX, KOTOPOE HIKE SICEHS, PaCTYILEro BO IBOPE LIKOJIbI, TAKKE
HIDKE pAOMHBI, pacTyIleil TaMm xe.

4) JIroboe aepeBo, MOMUMO YKa3aHHBIX, KOTOPOE HIKE PSOUHBI, pacTYIIei BO JBOPE IIKOJIbI, TAKXKe
HUKE SICEHS, PACTYIIETO TaM Ke.

B otBere 3anuinTe HoMepa BEIOPAHHBIX YTBEPXkKACHUH 0e3 po0eoB, 3amaThIX U JPyTUX
JIOTIOJTHUTEIbHBIX CUMBOJIOB.

9. [Tnan MecTHOCTH pa3dUT Ha KiIeTku. Kaxkmas kieTka
o6o3nauaet kBaapar 10m x 10 M. HaliguTe tutomanp yyactka, n3o0pak€HHOro Ha miane. OTeer
naiite B M>.

10. Macmirab kapThl TakOH, 4TO B OJJHOM caHTUMeTpe 12 kM. UeMy paBHO pacCTOSHHE MEXITy
ropogamu A u B (B kM), eciii Ha KapTe OHO cocTaBisieT 4 cMm?

f

3 bt 1+———-
L

11. Haiinute 06beM MHOTOrpaHHUKA, U300paKEHHOIO Ha pUCYHKE (Bce

JIByTPaHHbIE YIJIbI IPSIMBIE).

C

IRV H'"" "B Brpeyromsuuke ABC yron ACB pasen 90°, cos 4 = 0,8, AC = 4.
Otpes3ok CH — BbicoTa TpeyroibHuka ABC (cM. puc.). Haitnure anuny otpeska AH.
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13. JIBa pebpa mpsMOYTOJIBHOTO MapajuIeIeuIIe/1a, BEIXOIAIINE U3 OHOU
BEpIIMHBI, paBHHI 1, 2. O0beM napanenenunena pase 6. Haiinure miomaas ero moBepXHOCTH.

432% — 5687) : 1000.

14. Haiinute 3Ha4ueHHE BbIpaKEHUS (

15. [epxaTenu AMCKOHTHOM KapThl KHI)KHOTO MarasuHa MoJlydaroT IpH MOoKynke cKuaky 5%. Kuura
crout 200 py6ueit. Ckonbko pyOuielt 3amaTuT AepkaTesib AUCKOHTHOM KapThl 3a 3Ty KHUTY?

36,5
2,25°
16. Haiinute 3HaueHNe BbIpaKEHUS 9

3x—4 3—5x+2 _ 27
17. Haitnute KOpeHb ypaBHEHUS ’ T

18. Kaxaomy u3 4yeThIpEéX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO U3 PEIICHUN U3
IPaBOro CTOJONA. Y CTAaHOBUTE COOTBETCTBHE MEXKAY HEPABEHCTBAMU U MHOXKECTBAMH HX
peIICHUSIMU.

HEPABEHCTBA
A)logr, x>0
B) 27> 2
* <o
B)x—1
! >0
) X(x—1)
PEIIIEHW
|
=5 .x
2] =8
'l X
3 i—-~—-—-~=-----—);
4 . -
) ] | L

3anummTe B OTBET HUQPHI, PACTIOIO0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A b B r



19. Cymma miudp Tp€x3HayHOro HatypanbHoro uucia 4 aenurcs Ha 12. Cymma mudp uucna (4 + 6)
Takxke aenutcs Ha 12. Halinure HarMeHblee BO3MOKHOE YUCIIO A.

20. /IBa BenmocuneucTa OHOBPEMEHHO OTHPABMWIKCH B 240-KutoMeTpoBslii poder. [1epBorii exan
CO CKOpOCTBIO, Ha 1 KM/4 GoJbILIEH, YeM CKOPOCTh BTOPOI'o, ¥ NpUObLIT K (pUHUIY Ha 1 yac paHblle
BTOpOro. HalTH CKOpOCTh BEIOCUNIETUCTA, TPUIIEANIETO K GUHUITY TepBbIM. OTBET AalTe B KM/4.

21. B nome Bcero niaTHaaUaTh KBapTHP ¢ HOMepaMmu oT 1 1o 15. B kaxoil kBapTUpe )KUBET HE
MeHee OJTHOTo U He Oosiee TpEx uenoBek. B kBapTupax ¢ 1-if mo 12-10 BKIIIOUUTENIBHO KUBET
cyMMmapHoO 14 genoBek, a B kBapTupax ¢ 11-i mo 15-10 BKIIOUMTENBHO KUBET CyMMapHO 13 yenoBexk.
CKOJIBKO BCET0 YEJIOBEK KUBET B O TOM IoMe?
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