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MHNOACHUTEJIbHASA 3AIINCKA

PaGouas mporpamma yuebHOTro Kypca «Anrebpa W Hayalla MaTeMaTUYECKOTo aHallM3a» 0a30BOTO
ypoBHs it oOyuatonuxces 10 —12 xmaccoB pazpaboraHa Ha ocHoBe DenepanbHOr0 rocyaapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAApTa CpelHero oodmiero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, TPEIBABISIEMBIX K MaTeMaTH4YeCKOMy OOpa3oBaHUIO, U TPAaaUIUN POCCUICKOTO
oOpazoBanus. Peanuzaiuss mnporpamMmbl  00eCleYMBAET OBJAQJCHHUE KIIIOYEBBIMU KOMIETCHIIMSIMH,
COCTaBISIIOLIUMHU  OCHOBY JUIS CaMOPa3BUTHsI U  HENPEpPBIBHOIO 00pa3oBaHUS, IEIOCTHOCTH
OOIIEKYIbTYPHOT0, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHSI TUYHOCTH O00YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadaga MaTeMaTHYECKOTO aHAM3a» SIBISETCS OJHUM M3 HauOoJee 3HAYUMBIX B
MporpaMMe CTapiiel MIKOJIbI, TOCKOJBKY, C OJTHOM CTOPOHBI, OH 00€CTIeYnBaeT HHCTPYMEHTAIBHYIO 0a3y
JUIS M3yYEHHUs BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroll CTOPOHBI, (OPMHUPYET JOTUYECKOE H
abCTpakTHOE MBIIUICHUE YYalllUXCs Ha YPOBHE, HEOOXOAMMOM JUIsi OCBOCHHUS KYypCOB HMH(OPMATHUKH,
OOIIIECTBO3HAHUSA, WCTOPUM, CIOBECHOCTH. B paMkax MmaHHOTO Kypca ydalluecs OBJIaJeBaOT
YHHUBEpPCAJbHBIM SI3IKOM COBPEMEHHOH Hayku, KoTopas (OpMyIHpyeT CBOM JOCTHIKCHHUS B
MaTeMaTH4ecKoi dopme.

Kypc anrebpel ¥ Hauan MaTeMaTHYeCKOTO aHalv3a 3aKjIaJbIBa€T OCHOBY IS YCIEIIHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKH, XMMHH, OUOJOTHHU, TOHMMAaHWS OCHOBHBIX TEHIECHIUN IKOHOMUKH H
OOIIIECTBEHHON JKU3HU, MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCHOJb30BaTh WX B IOBCEAHEBHOM KM3HU. B TOXe Bpems OBIaJeHUE
a0CTPaKTHBIMU M JIOTUYECKU CTPOTMMH MATEeMAaTUYECKUMU KOHCTPYKIHUSIMU Pa3BUBAECT YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH  yTBEPXKACHUS, HCIOIB30BaTh 0000IIEHHE W
KOHKPETHU3aIUI0, a0CTparupoBaHue W aHAIOTHIO, (POPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIlIeHue. B
X0JIe M3yueHus anreOpbpl U Hayal MaTEeMaTHYECKOro aHallM3a B CTaplIeil IIKOJIE ydalluecs MOJy4aroT
HOBBII OIBIT PEHICHUs] MPUKIAIHBIX 33/1a4, CAMOCTOSITEIBLHOTO MOCTPOCHHSI MATEMAaTHUYECKUX MOJENen
pealbHBIX CHTyalluii ¥ HWHTEPIOPETAallMd TOJIYYCHHBIX pPEIIeHUH, 3HAKOMSITCS C TMpUMEpaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW B MPUpPOAE, HAayKe M B MCKYCCTBE, C BBIJAIOLIUMUCA
MaTeMaTHYEeCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaetr 3HaYUTENBHBIM BOCIIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN peann3yercs Kak yepes
y4eOHBI MaTepuall, CIOCOOCTBYIOIINUN (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U dYepes
cenuQuKy yaeOHOU JeATEeTbHOCTH, TpeOyroreit CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH,
MIPOJIOJKUTENIbHOM KOHLEHTPAlMM BHUMAHUS M OTBETCTBEHHOCTH 32 MOJIYYEHHBIH pe3yibTarT.

B ocHoBe Meromuku oOy4eHHs anreOpe M HadalaM MaTeMaTUYeCKOTO aHalu3a JIeKUT
JeSTeIbHOCTHBIN MPUHIIUT O0yUYEHUSI.

CrtpykTtypa Kypca «AnreOpa W Hayala MaTeMaTHYE€CKOrO aHalH3a» BKIIOYAET CIEIYIOIIHe
COJIepKaTEIbHO-METOUUECKHE IMHUU: «Hucna u BeIYUCIeHUD», «DyHKIIUU U rpadukmy, « YpaBHEHUS U
HepaBeHCTBa», «Hawanma wmaremarnueckoro ananmsza», «MHOXecTBa M JOrMka». Bce OCHOBHbIE
COJIEPKATEIbHO-METOUYECKHIE JIMHUMA HM3ydaloTCsd Ha MPOTSHKEHUHM IBYX JIeT OOy4YeHHsI B CTapIIeu
LIKOJIE, €CTECTBEHHO JOMOJHSISA JIPYr APyra W MOCTENEHHO HAChIAACh HOBBIMU TEMaMHU U pa3leiamHu.
JlaHHBIN KypC SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe CoJlep:KaHue HECKOIbKUX
MaTeMaTHYeCKUX AUCIMIUINH: anredpa, TPUTOHOMETPHS, MAaTeMaTUYECKUN aHAINU3, TEOPUS MHOXKECTB U
ap. Ilo Mepe Toro Kak yuariquecsi OBJIaJieBaloT Bcé OoJiee MUPOKUM MaTEMaTHUYECKUM anmnapaTtoM, y HUX
MOCNE0BAaTEeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYECKyI MOJENb
peanbHOM CUTyalluu, MPUMEHSITh 3HAHUA, MOTYYCHHBIE B Kypce «Anredpa W Hayala MaTeMaTU4ecKOro
aHalM3a», IS PEHICHHS CaMOCTOSTENBHO CQOPMYIUPOBAHHON MaTeMaTHYeCKOW 3aqadd, a 3aTeM
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTar.

CopepxarenpHO-MeTONMYECKass JHHUS «Yucaa ¥ BBIYUCICHUS» 3aBepliaeT (HOpMHUpPOBAHHE
HABBIKOB UCTIOJb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAYaTO B OCHOBHOI 1iKoJje. B crapiieit
mKoiie o0coboe BHHMaHHME yhensercs (OPMHUPOBAHHIO TPOYHBIX BBIYUCIUTEIBHBIX  HABBIKOB,
BKJIIOUAIONUX B ce0s MCMIOJb30BAaHUE PA3NUYHBIX (OpM 3amucu OeHCTBUTENBHOTO YHWCIA, YMEHHE
palMOHATBHO BBIMONHATH JICHCTBHUS ¢ HUMHU, JeNaTh MPUKHUAKY, OLIEHWBATh pe3yabTar. OOyyaronimecs
MOJTyYal0T HABBIKU MPUOIMKEHHBIX BBIYMCICHUN, BBHITIOTHEHUS NEHCTBUN C YHCIaMU, 3allCAHHBIMU B
CTaHIapTHOU (opMe, UCTIOIH30BAHHS MATEMAaTUIECKUX KOHCTAHT, OIICHUBAHUS YHCIOBBIX BHIPAKECHUI.



Jluaust «YpaBHEHHS M HEPABCHCTBA» pealM3yeTCs Ha MPOTSHKEHUU BCEro oOydeHHs B cTapiicit
IIIKOJIE, TIOCKOJIBKY B Ka)KJIOM pasjielie IPOrpaMMbl MPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOMIUX 3a1a4.
OOyuaroryecss  OBJAJEBAOT  pa3dMYHBIMH ~ METOJAAMHM  PCIICHHsS  IENbIX,  palMOHAIbHBIX,
HPPaIlMOHATILHBIX, IOKA3aTeIbHBIX, JOTapH(PMHUESCKUX ¥ TPUTOHOMETPHUECKHUX YPABHCHHM, HEPABCHCTB
u ux cucteM. IlomydeHHbIE YMEHHS HCIOJIB3YIOTCS IPH HCCICIO0BAHHM (YHKIUH C ITOMOIIBIO
IIPOM3BOIHOM, PEIICHUH NPHUKIATHBIX 3a7ad M 3aJa4 Ha HaXOXKJACHHE HauOOJBIIMX W HAMMEHBIINX
3HaueHuil (yHkimu. JlaHHas coieprKaTellbHas JUHHUS BKIIOYaeT B ceOs Takke (GOPMUPOBAHUE YMCHHM
BBIIOJHATh PAcyY€Thl MO (opMylaM, IPeoOpa3oBaHUs LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX H
TPUTOHOMETPHUYECKHMX BBIPAKCHHM, a TaK)Ke BBIPAKCHHM, COJCPXKAIIMX CTEIEHH M JIOrapu(MBbL.
bnarogaps  uM3yueHHIO  ajareOpaMyecKoro - MaTrepuana  MPOMCXOAUT  JalbHEHINee  pa3BUTHE
QJITOPUTMHUYECKOI0 M aOCTPAKTHOTO MBIIUICHUS YyYaluxcs, (OPMUPYIOTCS HAaBBIKA JCIYKTHBHBIX
paccyXaeHui, padoThl ¢ CHMBOJIbHBIMH (DOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCMMOCTEH B
BHJC PABCHCTB M HepaBeHCTB. AusreOpa mnpemnaraer 3((EKTHBHBIC HHCTPYMEHTBI JUIS PEIICHHS
IIPAKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3aja4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sS3bIKa
HaAyKH.

CopepxkarenbHo-MeTOANYCCKas JTUHUS «DYHKIMH ¥ TpadUKH» TECHO MEPEILICTacTCs C APYTHMH
JUHUSMH Kypca, IMOCKOJIbKY B KaKOM-TO CMBICIC 3aJaéT MOCJIeI0BATCIIBHOCTh M3YUYCHHS MaTepHala.
W3ydyeHrne CTENEeHHOH, MOKa3aTeIbHOH, JOrapuMUYCCKON M TPUTOHOMETPHYCCKUX (YHKIUH, HX
CBOMCTB ¥ rpauKOB, UCIOIb30BaHUEC (QYHKIUN JJIs PEIICHUS 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB H
peabHOM JKU3HM TECHO CBSA3aHO KaK C MaTEMaTHYECKHUM aHAIU30M, TaK U C PEIICHHEM ypaBHECHUH H
HepaBeHCTB. [Ipu 3TOM O0JbIIIOE BHUMAHHE yACIACTCS (POPMUPOBAHUIO YMEHHS BhIpakaTh (HOpPMyIaMH
3aBHCHMOCTH MEKIY Pa3IdYHBIMH BEJIHMUYMHAMH, HCCICAOBATH ITOJYYCHHBIC (DYHKIMH, CTPOUTH HX
rpaduku. Marepuan 3TOM COACp)KATCIbHON JIMHUM HAlEJICH Ha pa3BUTHE YMEHHH U HABBIKOB,
MO3BOJIAIOIINX BBIPAKATh 3aBUCHMOCTH MEXKIy BEIMYMHAMH B Pa3IddYHON (GopMe: aHATUTHUECKOM,
rpaduyueckoii u ciaoBecHOH. Ero m3ydeHwe crocoOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIILICHUS,
CIOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTHA.

CopmepxarenpHast JauHHS «Hauyama MaTeMaTH4ecKOro aHajin3a» I03BOJIIET CYIIECTBEHHO
pacIIupUTh KPYyr Kak MaTeMaTHYEeCKHX, TaK W MPHUKIAJHBIX 3a/1ad, JOCTYIHBIX OOyYaloIIuMCs, Y
KOTOPBIX TIOSIBIIIETCA BO3MOXKHOCTH HCCJIEIOBAaTh M CTPOUTh Tpadukud (YHKIUH, ONpeaeisaTh HX
HauOOJIbIINE ¥ HAMMEHBIIINE 3HAUYCHUS, BEIYUC/IATH IUIOMIAAn GUIyp ¥ 00BEMBI TeJl, HAXOAUTh CKOPOCTH
1 YCKOpEHHMs IporieccoB. /laHHasi copepikaTeabHast JUHUS OTKPHIBACT HOBBIE BO3MOXKHOCTH MOCTPOCHHS
MaTEeMaTHYECKHX MOJEICH peaabHbIX CUTYalHi, HAXOXJICHUS HAWIYYIIEro PEUICHUS B MPHUKJIAJHBIX, B
TOM YHCJIE COLMAIBHO-DKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOrOo aHaju3a
CIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOIO, (HOPMaJbHO-JOTHUYECKOIO0 M KPEATHBHOTO  MBIILICHHS,
(OpPMHUPOBAHHMIO YMCHHMH pPAaclO3HABAaTh IPOSBICHHS 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE H
uckyccTBe. OOydaromecss y3HAlOT O BBIJIAIOIIUXCS pe3ysibTaTaX, IOJYYEHHBIX B XOJEC Pa3BHTHSA
MaTeMaTHKH KaK HayKH, ¥ X aBTOpax.

CopepkaTeabHO-METOAUYCCKAsA JIMHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPHUU MHOXECTB. T€OPETHKO-MHOXKECTBEHHBIC MPEACTABICHUS MMPOHM3BIBAIOT BECh KYpPC
IIIKOJIbHOM MaTeMaTHKH M MpeiaraloT HanOojee YHHBEPCAIbHBIN S3bIK, 00BCIMHSIOMUNE BCE Pa3zeibl
MaTEeMaTHKH U €€ MPHUIIOKECHUI, OHHM CBSA3BIBAIOT Pa3Hble MATEMATUYCCKUE AUCIMILIMHBI B ¢MHOE IIEII0C.
[ToaToMy BakHO JaTh BO3MOXKHOCTh INKOJbHHUKY IIOHMMATh TEOPETUKO-MHOMKCCTBCHHBINA SI3BIK
COBPEMEHHOM MaTeMaTHKH U MCIIOIh30BaTh €r0 JUIsl BRIPAKEHUS CBOMX MBICIICH.

B kypce «AnreOpa W Hayajla MaTEeMAaTHYSCKOTO aHaM3a» MPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTEMaTHYECKOI0 MOJICIUPOBAHUS, KOTOPhIC MPH3BaHbI C(HOPMHPOBATH HABBIKK IOCTPOCHHUS MOJECICH
pealbHbIX CHUTYaIlui, UCCIIEIOBAHUS 3TUX MOJEIEH ¢ IMOMOIIBIO ammapara aareOpbl # MaTeMaTHYECKOrO
aHaJIM3a U UHTEPIPETALMH TOJYyUYECHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETCHBI B KaKIbIH U3 pa3/ieoB
IIPOrpaMMBbI, TTOCKOJBKY BECh MaTepuai Kypca IHPOKO HCIOIb3YeTCs I PEIICHHs IPUKIAIHBIX 3a1a4.
[Ipu penieHuH peanbHBIX MPAKTHYCCKUX 3a]ad ydalllMecs pa3BHBAIOT HAOII0AaTeIbHOCTh, YMCHHE
HAaXOIUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HMCIOJIB30BaTh  aHAJIOrHI0,  0000maTh |
KOHKPETHU3UPOBATh Mpo0jieMy. JIesITeIbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHMS IMPUKIIATHBIX 3aa
OpPraHM3yeTCs B IPOIECCEe M3YUCHHUS BCEX TEM Kypca «Ajredpa v Havyajla MaTeMaTHYCCKOTO aHaIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 11aHe Ha M3ydYeHHE Kypca anreOpbl U Hayal MaTEMaTHYECKOIO aHalli3a Ha 0a30BOM YPOBHE
oTBoaMTCA 2 yaca B Henenmo B 10 kitacce u 3 yaca B Hezento B 11 kitacce, Bcero 3a JiBa roja oOy4eHUs —
170 yacos.

B MKOYVY BII Nel2 c.3a03epHoe 00y4eHHE OCYIIECTBISCTCS MO 3a0YHOM M OYHO-3a04HOW (opMax
o0OydeHus. Yacel, OTBEJICHHBIC HAa M3YUYCHHUE aJIreOpbl M Hayaja aHalu3a MPH OYHO-3a0YHOM OOYUCHUH,
pacnpeneneHsl ciaeayromum oopasom: 10 kiracc — 68 vacos(2 yaca B Henemo), 11 kmacc — 34 gaca(l
qac B Heneno), 12 kimacc — 68 gacos(2 yaca B Henento). Utoro: 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia ¥ BHIYUCICHUS

Panmonaneupie uyncia. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, TPOLEHTHI, OECKOHEYHBIE
nepuoandeckue Apodu. ApudMeTrndyeckue Omepaluud ¢ paluOHAIBHBIMH YHCIAMHU, MPEOOpa3OBaHUS
YHCIIOBBIX BbIpakeHUil. [IpuMeHneHue apoOell MW MPOLEHTOB JiA PEHICHHUS NPUKIAJAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U PEATTbHOM KU3HU.

JleiicTBuTENbHBIC YKCa. PariioHanbHbIe M HppAMOHANBHBIE Yncia. ApUPMETHUECKHUE OTIePaIliu C
JNeHUCTBUTENBHBIMU YnciaaMu. [IpuOmmkEéHHbIe BBIYUCICHUS, MTPaBUIa OKPYTJICHHS, IPUKHUIKA U OIIEHKA
pe3yJibTaTa BBIYMCIECHUMN.

Crenenp ¢ muenbiM mokazaTeneM. CranpapTHas (opma 3amucu JAeWCTBUTENHHOTO YHCTA.
Hcnonb3oBanue moaxoasmiei popmpl 3arucu AeHCTBUTEIBHBIX YHUCEN [Tl PEIICHUS MTPAKTUYECKHUX 33129
Y NIPEICTABJICHUS JAHHBIX.

ApubdmMeTndecknii KopeHb HaTypajdbHOW cTemeHu. JlelicTBus ¢ apudMEeTHYECKUMHU KOPHSIMU
HATypaJbHOU CTEIICHHU.

CuHyC, KOCUHYC U TaHT'€HC YHUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHT'€HC YUCIOBOTO
apryMeHTa.

YpaBHeHMsI M HEPABECHCTBA

ToxnaecTBa U TOXKAECTBEHHBIE MTPeoOpa30oBaHUS.

[Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHUN. OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBL.

YpaBHeHUE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenuie nensix u [poOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETPUUYECKUX YPAaBHEHU .

[IpuMmeneHne ypaBHEHH U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX
o0racTell HAyKU U PEaIbHOM JKU3HH.

DOyHknuy 1 rpapuku

OyHkmwms, crocoos! 3aganus pyHkiun. ['paduk ynkuuu. Bzanmuo oOpaTHbie GyHKITHH.

OO6nacte ompenencHuss U MHOXKECTBO 3HaueHud QyHkumu. Hynmu ¢yskmum. [TpomexyTku
3HAKOIMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUH.

CrenenHas pyHKIMS C HaTypaJbHBIM U LIeIbIM mokazaTeneM. EE cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHS 1-0¥ CTENEHH.

TpuronomeTpudeckass OKpPYKHOCTb, OINpEACICHUE TPUTOHOMETPHUUECKHX (YHKIHA YHCIOBOTO

apryMeHra.
Hauyana maTeMaTH4eCKoOro aHajin3a
[TocnenoBarenbHOCTH, CHIOCOOBI 3a1aHUS MOCJIeI0BATEILHOCTEM. MoOHOTOHHBIE
MOCJIeI0BATEILHOCTH.

ApudmeTndeckass W TreoMeTpUYecKas Nporpeccuu. beckoHeuHo yOBIBaroIIas TreoMeTprudecKas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOUIEH T'€OMETpUUYECKOW mporpeccun. Popmysa CI0KHBIX
MPOIIEHTOB. VMCMOIb30BaHUE TPOTPECCUM JJISI PELICHUS PEATBHBIX 3aa4 MPUKIAJHOTO XapakTepa.

MHo:xecTBa H JOTHKa



MHoxecTBO, omepauuu HajJ MHoXkecTBamH. Jluarpammbl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO aIllapara il OMMCAaHUs PEajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUU
3a/a4 U3 IpYrux yueOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11-12 KJIACC

Yucsia ¥ BHIYUCICHUS

Harypanbsnsie u nensie yncna. [IpusHaku 1eIMMOCTH LUEBIX YHACEIL.

Crenenb ¢ pallMOHaIBHBIM MoKa3areneM. CBOWCTBa CTEIEHH.

Jlorapudwm yucna. JlecaTnaHble U HaTypadbHbIC JOTapU(MBEIL.

YpaBHeHMsI M HEPABEHCTBA

[IpeobpazoBaHue BbIpaXEHUH, COAEPKAIIUX TOTAPUPMBIL.

[IpeoOpaszoBaHue BhIpaXEHUH, COEPIKAIIUX CTENIEHHU C PAIlHOHATBHBIM TTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHUU. PelieHune mpuKiIagHbIX 3a7ad C MOMOIIbIO CHUCTEMbl JIMHEHHBIX
YPaBHEHUM.

Cuctembl 1 COBOKYITHOCTH pPallMOHAIBHBIX YPaBHEHUIN U HEPABEHCTB.

[IpumeneHnne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7a4 U 3aJa4d U3
pa3IMYHBIX 00acTel HAYKH U PeaslbHOM JKU3HU.

DOyHknuy 1 rpapuku

Oyuknust. [lepuonnyeckue ¢ynkuuu. [IpoMeKyTKH MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl H
MUHUMYMBI GyHKIIUU. Hanbomnpliiee 1 HauMeHbIlee 3HaYeHNe (PYHKIIMUA HA TIPOMEXKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBOWCTBA U TPaUKH.

[TokazarenpHas u norapudmuueckas GyHKINUU, KX CBOMCTBA U TPadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A pEelICHUS YPaBHEHUH U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIHA 17 UCCIEIOBAHHUS MPOIECCOB W 3aBUCUMOCTEH, KOTOpPHIE
BO3HUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YIEOHBIX IPEIMETOB U PEabHOU KU3HU.

HayvaJjia MaTeMaTH4eCKOr0 aHAJIM3a

HenpepwiBHble GhyHKIIMU. MeTox HHTEPBATIOB JIJIs PEIIICHHS] HEPABEHCTB.

[TpousBonnas ¢pynkiuu. ['eoMmerprueckuii  GU3MUECKUNA CMBICT MPOU3BOTHOM.

[IpousBomHbie diieMeHTapHbIX (GyHKIUNA. DOpMylbl HaXOXKACHHUS MPOU3BOJHOM CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKITHA.

[IpumeHeHne MPOU3BOMHON K HCCIEAOBAaHUIO (YHKIHMA HAa MOHOTOHHOCTh M JKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HAMMEHbBINET0 3HaYeHUS (PYHKITMH Ha OTPE3KeE.

[Ipumenenre npoU3BOIHOM Il HAXOXKACHUS HAWIYUIIEro PelIeHUs B MPUKIAAHBIX 3a1adax, s
OTIpeieNIEHUs] CKOPOCTH IPOILIecca, 3aAaHHOTO (HOpMYIIOil UiTu TpaduKoOM.

[TepBooOpasnas. Tabnuma nepBooOpa3HBIX.

Wuterpan, ero reomerpuueckuid U (GuU3MYECKUN CMBICT. Beruucinenue uHTerpana mo Qopmyme
Herorona—IJleitOnumna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoeHHe yqe6Horo npeamMceTa «Marematuka» I0JDKHO obecneynuBaTh JOCTHXXKCHHUC Ha YPOBHC
Cp€aHCro 06H.[CFO 06pa30BaH1/151 caeayromux JUYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX
O6pa3OBaTeJ'IBHBIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yNbTaThl OCBOEHHUS MPOrpaMMbl  ydeOHOro mpeamera «MareMaTukKay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BOCIIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3UIMH OOYYarolIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUKCKOTO OOINeCcTBa, MPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SBJICHHM, MPOIEAyp TPaKIAHCKOTO 001IecTBa (BEIOOPHI, ONPOCHL U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATH C COLIMATLHBIMUA HHCTUTYTAMU B COOTBETCTBHH C UX (PYHKIHUSIMH U HA3HAYCHHUEM.

[TarpuoTHueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON TpakJaHCKON HICHTUYHOCTH, YBaXKEHHUS K IMPOLUIOMY H
HACTOSIIIEMY POCCUHCKONM MAaTEMaTHWKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHHUSIM pPOCCUUCKUX
MAaT€MaTHUKOB U POCCUMCKON MaTeMaTHUeCKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHKEHUH B JPYrUX
HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHEM JyXOBHBIX LIEHHOCTEW POCCHICKOT0 Hapojaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, STUYECKOIO IMOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN HayKu U
JeSTENbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOWYHBOTO Oy TIyIIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUPY, BKIIOYas 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7ad, pEIICHUH, pacCyKIeHUH; BOCIPUUMYHBOCTHIO K MaTEMaTHUYECKUM AacleKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA.

®u3nuecKkoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYEeCKHe 3HAHHUS B HHTEpPEcax 3/I0pOBOTO H
Oe3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO (3J0pOBOE MUTAHHE,
cOaNmaHCUPOBAHHBINM PEKUM 3aHATUH M OTHAbIXA, peryisipHas (usmdeckas aKTHMBHOCTH); (PU3UUYECKOTO
COBEPILIEHCTBOBAHUS, IIPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN AESTEIBHOCTHIO.

TpynoBoe BociUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYIOTIOOHS; WHTEPECOM K pasNudHbIM chepam
npodecCHoHANbHON JEeSTENbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW M €€ TPUIOKEHUSIMHU, yMEHHEM
coBeplIaTh OCO3HAHHBIA BHIOOp Oynymiel mpodeccuu M peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUI0O M CaMOOOPAa30BaHHMIO Ha
MPOTSHKEHUM BCEH JKM3HU; TOTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PEIICHUM MPAKTUUYECKUX 3ajad
MaTeMaTHU4eCKOW HaNpPaBIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO 9KOJIOTUYECKOU KYJbTYPBI, MOHUMAaHUEM BIIUSTHUS
COLIMAIBHO-?)KOHOMUYECKUX MPOILIECCOB Ha COCTOSHUE MPUPOJHONW U COLMAIBHON Cpenbl, OCO3HAHUEM
rI100aTBPHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM; OpHUEHTAlMell Ha NpUMEHEHHE MaTeMaTUYECKUX
3HAaHUU 7S pElICHUs 3a7a4 B O0JIACTH OKPY>KaIoIIEH cpenbl, TUIAHUPOBAHMS TTOCTYIKOB M OLIEHKH UX
BO3MOJKHBIX MOCTEACTBUM IJIS OKPYKAIOLIEH Cpeibl.

[lenHOCTH HAY4YHOTO MMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHOW MPAKTUKH, MOHMMAaHUEM MaTeMaTUYeCKOW HAyKU KakK CQepbl 4YelIOBEYECKOU
NEeSATEIbHOCTH, 3TANoOB €€ pa3BUTHS U 3HAYMMOCTH Uil Pa3BUTHUS LUBWIM3ALUU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKd M MaTEMaTUYeCKOW KyJIbTYpOM KaK CpEJACTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYILIECTBIISATh MPOCKTHYIO U UCCIIEI0BATENbCKYIO ACSITENIbHOCTh HHMBHUIYaIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS TMPOTpaMMbl yueOHOro mpeamera «MareMaTuKay
XapaKTepU3yIOTCSl OBIAJCHUEM YHHUBEPCATbHBIMU HO3ZHABAMETbHBIMU OCliCMBUAMYU, VHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OeliICMBUSMU, YHUBEPCANbHBIMU Pe2YISMUSHbIMU OeUCTEUIMU.

1) Vuueepcanvnvie no3nasamenvHwle Oelicmsus, obecneyugarom Gopmuposanue 06a308bix
KOCHUMUBHBIX NPOYEecco8 00y4arwuxcs (0ceoeHue Memooo8 NO3HAHUS OKpYicaowe2o Mupa,
npuMeHenUe 102UYeCKUX, UCCIe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuel).

bazoBble ornueckue neMCTBUS:

BBISBJIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKU MAaTEMAaTHYCCKUX OOBEKTOB, TTOHITHH,
OTHOIICHUN MEXKIy TOHATUAMU; (HOPMYIHPOBATH OMpPENEICHUS TOHSATHH;, YCTaHABIMBAThH
CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS 711 0000IIEHUSI U CPaBHEHUS, KPUTEPHUH
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATH, (OPMYJIUPOBaTh M MPEOOpPa3OBBIBATH CYXKICHUS: YTBEPAUTCIBHBIC |
OTpHUIIaTeNbHbIC, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

BBISBJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpedHs B (akrax,
JMAHHBIX, HAONIOACHUSAX M  YTBEPXKICHUAX; IIpeajiaraTh KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JenaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MMPOBOJIUTh CAMOCTOSITEIPHO JIOKA3aTebCTBA MATEMATHYECKUX YTBEPXKIACHHUH (NIPSMBIE M OT
MMPOTHBHOTO), BBICTPAWBaTh AapryMEHTAIUIO, MPUBOJIUTH TPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpATh CHOCO0 peIICHUs y4eOHOH 3amadn (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMpATH HarboJIee MOIXOSAIINIA ¢ YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

bazoBrie nccienoBaTebCKue ASHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCJIENOBATEIBCKUI WHCTPYMEHT IO3HAHMS;, (HOPMYIMpOBATH
BOIIPOCHI, (PUKCUPYIOLIKME MPOTUBOPEUYHE, MPOOIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(hopMHPOBATH THIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHHE;

IIPOBOIMTH CAMOCTOSITELHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEJOBAHKE 110 YCTAHOBJICHHIO
O0COOCHHOCTECH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IMPOIIECCA, BBIIBICHUIO 3aBHCHMOCTEH
MEX1y 00BbEKTaMH, SIBIICHUSIMH, IPOIICCCAMH;

CaMOCTOSTENNLHO (hOPMYIHpOBaTh OOOOLICHHS W BBIBOABI II0 PE3yJbTaTaM IPOBEIEHHOTO
HAOJIIOICHUS, UCCIICIOBAHMSI, OICHUBAThH JOCTOBEPHOCTD MOJTYYCHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000IIIeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BHTHE IIPOIIECCA, a TAKKE BBHIIBHMIaTh MPEAIIOIOKEHHS O €r0
pPa3BUTUHU B HOBBIX YCIIOBHUSX.

PaGora c uadopmarnmeii:

BBUIBIIATE IeUIIUTHl MH(DOPMAIUK, JaHHBIX, HEOOXOIMMBIX Ui OTBETAa HAa BOMPOC W IS
pelleHus 3a1a4u;

BBIOMpaTh  WHGOPMANMIO W3  HCTOYHUKOB  Pa3IUYHBIX  THIIOB,  aHAJH3UPOBATbH,
CUCTEeMAaTH3UPOBaTh M MHTEPHPETUPOBATH WHGOPMAIMIO pPA3IMYHBIX BUIAOB U (opm
MIpeICTaBICHMUS;

CTPYKTYpHUPOBaTh MHMOPMAIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH
rpaduuecku;

OLIEHUBATh HAAEKHOCTH HH(MOPMAIHH IO CAMOCTOSATEIEHO C(HOPMYITUPOBAHHBIM KPUTCPHSIM.

2) VHusepcanvHble KOMMYyHUKamueHwle Oelicmgus, odecneyugarwm c@opMuUpoO8aHHOCHb
COYUABLHBIX HABLIKO8 00YYAIOUUXCAL.
Oouenue:

BOCIIPHHUMATH U ()OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH M IEJISIMHU OOIICHHS,
SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 110 X0y PEUICHUs 3a/1aui, KOMMEHTUPOBATh MOJIYYCHHBIA PE3yiIbTaT;

B XOIe OOCYXJICHHS 3aJaBaTh BOMIPOCHI IO CYIISCTBY OOCYXIaeMOH TEMBI, ITPOOJIEMBI,
pelraeMoi 3aJlauu, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA IMOWUCK PEIICHHS; COMOCTABISAThH CBOH



CYXKICHHSI C CYXKICHUSMU JPYTUX YYACTHUKOB JMAIOra, OOHapyXUBaTh Pa3IU4Ue U CXOJCTBO
MO3UIUH; B KOPPEKTHOM hopme hopMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® TMIPEACTaBIATh pE3yNbTAaThl pEIICHUS 3aJadud, OKCIEPUMEHTa, MCCIEAOBAHUS, TPOCKTa;
CaMOCTOSITENILHO  BBIOWpaTh (QopMaT BBICTYIUICHHs € Y4YETOM 3a7ad TMPE3CHTAlud W
O0COOCHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

® T[IOHMMAaTb U WCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M HWHAMBHIyalIbHOM padOTHl NpHU
pelieHnr y4eOHBIX 3a/ay; MPUHUMATh IIellb COBMECTHOW JAESTeNhbHOCTH, IJIAHHUPOBATh
OpPTraHM3AIMI0 COBMECTHOM paboThI, paclpeaensTh BUABI padOT, AOTOBAPUBATHCS, OOCYKIATh
MIPOLIECC M PE3yNbTaT PabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIOCH;

® y4YacTBOBaTh B TpyHmoBBIX (opMax paboTel (0O0CYyXACHUS, OOMEH MHEHHH, «MO3TOBBHIC
HIITYPMBD» U WHBIC); BBINOJHATH CBOI YacTh pabOThl U KOOPAMHHUPOBATH CBOU JICHCTBHUS C
IPYTMMH 4YJI€HAMU KOMAaH[bI, OIICHMBATh KayeCTBO CBOETO BKJIaga B OOLIUI MPOIYKT IO
KpUTEpUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJACHCTBHUS.

3) VuusepcanvHvle pezynamusnvle Oelicmsus, obecneuusaom @GopMuUposaHue CMulCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamMoopranuzanusi:

COCTaBIIATh IUIaH, AITOPUTM PELICHUS 3a/1a4M, BRIOUPATH CIIOCO0 pEeIIeHHs C yUETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMAITHH.

CaMOKOHTpOJIb:

e BIAJCTh HAaBHIKAMHU I03HABATEIbHON pe(IIEKCUU KaK OCO3HAHMSI COBEpLIaeMbIX ACHCTBHA U
MBICIIUTENBHBIX ~ TPOIECCOB, MX Pe3yibTaTOB; BIAJETh CIOCO0AMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS TpoIlecca U pe3yibTaTa pelIeHus MaTeMaTHUeCKON 3a1a4uu;

® MpeABHAETh TPYOHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEIIEHUU 3aJauyd, BHOCUTHh
KOPPEKTUBBI B ICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBHUE PE3yJIbTaTa LU U YCIOBUSAM, OOBACHATH MPUUMHBI TOCTHKEHUS UITU
HEJOCTHKCHHSI ~ Pe3ylbTaTOB  ACSITENBbHOCTH, HAXOIUTh  OMHKOKY, JaBaTh  OIEHKY
MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne ydueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIHM3a» HA YPOBHE CPEIHETO
o0miero oOpa3oBaHusl JODKHO OOECTIEUMBATh OCTIKEHUE CIEIYIONIMX MPEeIMETHBIX 00pa30BaTEeIbHBIX
pE3ynbTaTOB:

10 KJIACC

Yuciia v BbIYMCICHUS

OnepupoBath MOHATUSMU: PAIIMOHATIFHOE U IEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHASI U JIECATUYHAS
IpoOb, MPOLIEHTHI.

BrimonusaTe apudmernyeckue onepanuu ¢ paluoHAIBHBIMEU U JEHCTBUTENEHBIMHA YUCIIAMHU.

BoimonuaTe npubInKEHHBIE BHIYUCICHUS, UCIIONB3Ys MpaBUiia OKPYTJICHUS, NeJaTh MPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYUCIICHUI.

OnepupoBaTh TOHATHUSMHU: CTENEHb C IIENBIM TOKAa3aTeleM; CTaHAapTHas ¢opMa 3amlucu
JNEHCTBUTENHFHOTO YHCIA, KOPEHb HATYpaJIbHOM CTEMEeHH;, MCIOIB30BaTh MOAXOMAAIIYI0 (opMmy 3amucu
JNEUCTBUTENBHBIX YUCEN JIsl PEIICHUS MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CUHYC, KOCUHYC M TAHT'€HC MTPOU3BOJIBHOTO YIJIa; UCIOJIb30BaTh 3alUCh
MIPOM3BOIBHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHMsI M HEPABEHCTBA

OnepupoBarb NOHATHUSMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO; II€JI0€, palMOHAIBHOE,
HpPpALMOHATIEHOE YPAaBHEHHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrimonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W peliaTh TPUTOHOMETPUUECKUE
yYpaBHEHUSI.



BrimonusaTe mpeoOpa3oBaHUs LETBIX, PAIlMOHATBHBIX U HPPAIMOHATBHBIX BBIPAKEHUN U peliaTh
OCHOBHBIE THUIIBI LIEJIBIX, PAI[IOHATBHBIX U UPPALMOHALHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHSITh ypaBHEHHsT M HEpaBEHCTBA [UIS PEIICHHS MaTeMaTHYeCKUX 3aJad M 3a1ad u3
pa3IMUYHBIX 00acTel HAYKH U peaslbHOM JKU3HU.

MonenupoBaTh pealbHBIE CHTyaIlMH Ha SI3bIKE aiareOpbl, COCTaBISATh BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA IO YCIOBUIO 3aJauyM, MCCIEOBAaTh MOCTPOCHHBIE MOJENTH C HCIOIB30BAaHUEM armapaTa
anreopsol.

DOyHknuy 1 rpapuku

OnepupoBarh TOHATHSIMH: (YHKIHUS, CIOCOOBI 3alaHusi (YHKIMH, OOJacTh OMpEACNCHUs Hu
MHO’KECTBO 3HAUCHUN (HYHKIUH, TpaduK GYyHKIIUU, B3AUMHO 00paTHBIC (QYHKITUH.

OnepupoBarh MOHATUSAMHU: YETHOCTh W HEYETHOCTh (YHKUWHU, HYTU (QYHKUIUU, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonk3oBath rpaduku GyHKUINN I pelIeHUs] ypaBHEHUH.

Crtpouts 1 ynuTaTh TpadvKu JIUHEHHOW (YHKINH, KBAAPAaTUIHONH (PYHKIIUU, CTENEHHOW (PYHKIIMHU C
I[EJTBIM TIOKa3aTelIeM.

Hcnonb3oBath rpaguku GyHKIMNA A7 UCCIETOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH MPH PEIICHUU
3a/la4 U3 JPYTUX YYEOHBIX MPEIMETOB M PeallbHOM JKU3HU; BhIpaxaTh (popMyTamMu 3aBUCUMOCTH MEXIY
BEITMYMHAMU.

Hauyana maTeMaTH4eCcKOro aHajimn3a

OnepupoBaTh MOHATHSIMH:  IOCJIEIOBATENBHOCTh, apudMeThdyeckas ¥  TeoOMeTpHUYecKas
MIPOTPECCHUHU.

OnepupoBarh MOHATHSAMHU: OECKOHEYHO YOBIBaloOIIash TeOMETpUYEcKas TMpOrpeccHs, CyMma
OCCKOHEYHO yOBIBAIOIICH T€OMETPUICCKOM TIPOTPECCHH.

3a/maBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIENOBATENLHOCTEH U MPOTPECCHl IS PEIICHUs pealbHBbIX 3aaa4
MIPUKJIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBath MOHATHAMHI: MHOXECTBO, OTIEpAIH HAJl MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaT [JIsl ONMUCAaHUS peajbHBIX MPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBarh NMOHATHAMU: ONPeIeTICHIE, TEOpeMa, CIeACTBHE, J0Ka3aTeIbCTBO.

11-12 KJIACC

YucJa 1 BbIYUCIEHHUA

OnepupoBaTh NOHATUSIMU: HATYPAJIbHOE, 11€JI0€ YUCJI0; UCIIOIb30BaTh MPU3HAKH ACITMMOCTH HETbIX
YHCEJ, pa3JIOKEHUE YHCIa Ha MMPOCThIE MHOKUTENM JIJI PEUICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETICHb C PAIlMOHAJIBHBIM ITOKa3aTEJIEM.

OnepupoBaTh MOHATHAMU: JIOTaPU(PM YUCIIA, JECATUYHBIC U HATYPAIbHBIC JTIOTapU(pMBI.

YpaBHeHMsI M HEPABECHCTBA

[IpuMeHATh CBOMCTBA CTENEHW I NPeoOpa3oBaHUS BBIPAKCHUM, OMNEPUPOBATH MOHITHIMMU:
MOKAa3aTeIbHOE YPAaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THUIIbI IMOKA3aTENbHBIX YPAaBHEHUW U
HEPaBEHCTB.

BrimonHATh peoOpa3oBaHus BBIPAKECHHH, COJAEPIKAIIUX JOrapu(Mbl; ONEPUPOBATH MOHITHAMMU:
Jorapu(MHYEeCcKOe YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITBI JJOTapu(MHUUECKUX YPAaBHCHHH U
HEPaBEHCTB.

HaxoauTe pelieHust TpoCTEUINX TPUTOHOMETPUUECKHUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUM U €€ pellleHHEe; UCIIOIb30BaTh CUCTEMY
JIMTHEWHBIX YPABHEHUH JIJIA PEIICHUS TPAKTUUECKHUX 3a/1a4.

HaxoauTh peiieHusT TPOCTEUIINX CHUCTEM W COBOKYMHOCTEM pallMOHAIBHBIX YpPaBHEHHH U
HEPaBEHCTB.

MopenupoBaTh peajabHbIC CUTyalldd Ha S3bIKE aJreOpbhl, COCTABJSATH BBIPAXKEHUS, YpPaBHCHHS,
HEPaBEHCTBA W CHCTEMBbI MO YCJIOBHIO 3aJjaud, UCCIEJ0BATh MOCTPOCHHBIE MOJIECIN C WCHOJIb30BAHUEM
amnmapara ajreOpbl.



DOyHknuy 1 rpapuku

OnepupoBarh MOHATUSAMH: TEepHOaUYEcKas (DYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUH,
TOYKH DKCTpeMyMa (YHKIHUH, HAWOOJbIIee M HAWMMEHBIICE 3HAUCHUS (YHKIMH Ha IPOMEKYTKE;
WCIIOJIB30BATh UX JIA UCCIeA0BaHUS (DYHKIMH, 3aJaHHOW rpad)uKOM.

OnepupoBaTh MOHATHIMH: TpadHUKU MOKA3aTEeIbHOH, JIOTapu(PMUICCKON M TPUTOHOMETPUUICCKUX
(GhyHKIMH; 1300paXkaTh WX Ha KOOPIWHATHOHM TUIOCKOCTH W HCIIOJIB30BaTh JUIS PEIICHUS YpaBHEHUW WU
HEpPaBEHCTB.

N3o0pakaTh Ha KOOPJWHATHOMN IUIOCKOCTH TpadUKU JMHEWHBIX YPaBHEHUH M HCIIOIB30BaTh UX
JUISL PEIICHUS CUCTEMBI JIMHEWHBIX YpaBHEHHUIA.

Hcnonw3oBath rpaduku (QyHKIUH JUIsl UCCIICIOBAHMS IIPOIIECCOB M 3aBUCUMOCTEH W3 APYIHX
y4eOHBIX TUCIUTLINH.

Hauajna MmaTeMaTH4eCKOI0 aHAJIN3Aa

OnepupoBaTh TOHATHUSMH: HENPEPbIBHAs (YHKIMA; TMPOU3BOAHAS (YHKIHH, HCIOJIb30BATh
TCOMETPUYECKUHN M PU3MYSCKHUI CMBICT IPOU3BOJIHON SISl pELICHUS 3a/1a4.

Haxomuth TpPOM3BOAHBIC d3JEMEHTAPHBIX  (QYHKIWH, BBIYUCIATH IPOU3BOJIHBIC  CYMMBI,
MIPOM3BEICHUS, YACTHOTO (DYHKIIHH.

Hcnonp30BaTh NPOM3BOAHYIO IS HCCIIENOBaHHMS (YHKIMM HAa MOHOTOHHOCTh M DKCTPEMYMBI,
MIPUMEHSATH PE3YIbTaThl HCCIEIOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonb3oBaTh MPOU3BOIHYIO AJIsI HAXOXKICHUS HAWTYUIIIETO PEIICHHs B MPUKIAIHBIX, B TOM YHUCIIE
COLMAIbHO-DKOHOMHMYCCKUX, 3aa4ax.

OnepupoBaTh NOHATUSAMU: MIEPBOOOPA3HAs U MHTETPaT, TOHUMAaTh TCOMETPUUYSCKUH M (PU3UICCKUI
CMBICJT HHTETpaJa.

Haxomuth mnepBOOOpa3HbIC dIEMEHTApHBIX (YHKIMH, BBIYHCIATH HWHTErpad 1o Gopmyle
Hprotona—JleliOuuria.

Pemate mnpuknamHple 3agadd, B TOM YHCJIC COIMATBHO-3KOHOMHUYECKOTO M (DH3UYCCKOTO
XapakTepa, Cpe/IcTBaMU MaTEMAaTHYECKOT0 aHaIu3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIIACC

JICKTPOHHBIE
(ungposBbie)
KoJsnyecTBO 4acoB oOpa3oBaTeJibHbIE
Ne HanmMeHoBaHMe pa3/e/ioB U TeM
pecypcsl
n/nm | mporpamMmsl
KouTtpoJbHbie IIpakTHyeckue
Bcero
padoThI padoThI
MHokecTBa pallHOHAJIBHBIX U
1 JNENCTBUTENBHBIX YHCEI.
PauyonaneHble ypaBHEHUS U 14 !
HEpaBEHCTBA
) Oyukiuu u rpaduku. CTeneHs ¢
LEJIbIM [T0KA3aTENEM 6
Apudmernueckuit KopeHb N—0it
3 creneHu. MpparmoHaibHbie 18 1
YPABHEHUS U HEPABEHCTBA
DopmyIibl
4 TPUTrOHOMETPUU. TpUTOHOMETPUUECKHUE 22 |
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCUU 5
6 [ToBTOpEeHue, 0600IIEHNE,
cucTeMaTu3anus 3HAaHUI 3 !
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME




11 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuyecTBo 4acoB

JyekTpoHHbIe (HU(POBBIEL)
o0pa3oBaTe/bHbIE PeCypChl

Bcero

KonTpoJsbHble
padoThbI

IIpakTH4eckue
padoThI

CreneHs ¢ paluOHaIBLHBIM
MIOKa3aTeseM.
[TokazaTenpHast QyHKIHS.
[TokazarenbHble
YpaBHEHUS X HEPABEHCTBA

12

Jlorapudmuueckas
GbyHKIHS.
Jlorapudgmuueckue
ypaBHEHHS U HEPaBEHCTBA

12

Tpuronomerpudeckue
GbyHKIMM 1 UX TpaduKy.
Tpuronomerpudeckue
HEpaBEHCTBA

[ToBTOpeHue, o6o0mIEeHNE,
cUcTeMaTU3alus 3HaHu

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




12 KUIIACC

DJIeKTpOHHbIe (LM (ppPOBbIE)
HauMeHoBaHUe KoaundecTBO 9acoB o0pa3oBaTe/IbHbIE PeCypPChI
Jlj;_)n pa3aesioB U TeM
NPpOrpaMMBbI KonTpoJsbHble IIpakTH4eckue
Bcero
padoThbI padoThI
[IpousBogHas.
1 [Ipumenenue 24 1
MPOU3BOAHOMN
5 Hurerpain u ero 9
MIPUMEHEHUS
3 CucreMbl ypaBHEHHI 12 1
4 HarypanbHblie u 1ienbie 6
qHclia
5 [ToBTOpEeHue, 0600IIEHNE, T 5
CHCTEMAaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME 68 6 0




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
Jomamee IIpumeuanue
KoanuyecTBO 4acoB 3aJaHue
Ne
Tema ypoka
n/m JlaTta uzy4yeHusi
Bcero
[Tman dakt
1 MHOX%eCTBO, Onepaluu HajJ MHOKeCcTBamMu. J(uarpammebl
Ditnepa—BenHa !
) Panmonaneueie yncna. OOBIKHOBEHHBIE U IECATUYHBIC APOOH,
MPOLEHTHI, 0ECKOHEYHBIE TIEPUOANYECKUE APOOH I
3 ApudmeTnueckre onepanuu ¢ palioOHaIbHbIMU YHCIIaMHU,
peoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN I
4 [Ipumenenue qpobeit v MPOIEHTOB ISl PEIICHUS TPUKIIATHBIX
3a/1a4 U3 pa3InYHbIX OTpAciell 3HAHUI U peaJbHOMN )KU3HU I
5 [Tpumenenue qpobeii v MPOIEHTOB ISl PEIICHUS TPUKIATHBIX
3a/1a4 U3 pa3InYHbIX OTpaciiell 3HAHUI U peaJbHOMN )KU3HU I
6 JelicTButenpHble yncia. PainoHanbHble U UppallMOHAIbHbBIE
yucia I
7 ApudmeTnueckre onepauu ¢ 1eHCTBUTEIbHBIMU YUCITaAMH 1
2 [MpubnuxEHHBIC BEIYUCIICHUS, nvpaBHna OKpYTJICHUs, TIPUKUIKA U !
OILIEHKa pe3yJibTaTa BIUUCICHUN
9 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs 1
10 VYpaBHEHME, KOPEHb YPaBHEHUS 1
11 HepaBeHcTBO, peliieHre HEpaBEeHCTBA 1
12 Meton nHTEpBaIOB 1




Pemenue nenbix 1 [poOHO-paLIMOHAIBHBIX YPaBHEHUN U

13 1
HEPaBEHCTB
KonTponbhas pabota no teme "MHOXKeCTBa palluOHAIBHBIX U
14 JIEUCTBUTENBbHBIX YUCEN. PallMOHAIbHBIE YPAaBHEHUS U 1
HEpaBeHCTB"
15 @yHKIMS, cr1oco0bI 3a1aHus GyHKIMN. B3aumMHo oOpaTHBIE
byHKIIUN !
I'paduk pynkuun. O61acTh ONpeneaeHus: U MHOXKECTBO
16 3HadeHuil pynkuuu. Hynu ¢pynkuuu. [IpomexyTku 1
3HAaKOMOCTOSIHCTBA
17 Yérubie 1 HEUETHBIE QYHKIIUN 1
13 Crenens ¢ nensiM nokasareneMm. CrangaptHas Gopma 3anucu
JNIEUCTBUTEIILHOIO YHCIIa I
Hcnonws3zoBanne moaxosiieit (opMbl 3aUCH T1EUCTBUTEIHHBIX
19 YKCell AJIs PEeLeHUs IPaKTUYECKUX 3a7a4 U NPeCTaBICHUS 1
JTAHHBIX
20 Crenennast yHKIHUS C HATYpaJbHBIM U LIEJIBIM MOoKa3aTeneM. E¢
CBOICTBa U Tpaduk !
21 ApudmeTHaecknii KOpeHb HaTypaTbHOU CTCTICHH 1
22 Apudmernueckuii KOpeHb HATYpaIbHON CTETICHU 1
23 CaoiicTBa apu(PMETUYECKOT0 KOPHS HATYpaJIbHOM CTETEeHU 1
24 CaoiicTBa apu(PMETUYECKOTO KOPHS HATYPaJIbHOM CTETEeHU 1
25 CaoiicTBa apu(PMETUYECKOTO KOPHS HATYPAJIbHOM CTETIeH! 1
26 HeiicTBus ¢ apupMEeTHIECKUMHU KOPHIMH N—Oi CTETIEHU 1
27 JeiicTBus ¢ apupMEeTHIECKUMHU KOPHSIMH N—Oi CTETIEHU 1
28 JleiicTBus ¢ apupMETHUECKUMH KOPHSIMHU N—OW CTEIEHH 1
29 JeticTBus ¢ apuMEeTHUECKUMHU KOPHSIMU N—ON CTENEHU |
30 JleticTBus ¢ apuMEeTHUSCKUMHU KOPHSIMHU N—OH CTENIEHU |




31

Pemenue nppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB

1
32 Pemenue nppanvoHanbHbIX ypaBHEHUN U HEPABEHCTB |
33 Pemenue nppanoHalbHBIX YpaBHEHUI U HEPABEHCTB 1
34 Pewienne nppalMOHaIBHBIX YPAaBHEHUN U HEPABEHCTB 1
35 Pewrenne nppanMoHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB 1
36 CaoiicTBa U rpauK KOpHS N-0M CTENEHU 1
37 CgoiicTBa U rpaduK KOPHS N-0i CTETICHU |
18 KontponbHas padoTa nmo teme "ApudMeTHIecKnii KOpeHb N—Ooun
creneHu. MppanmonaibHble ypaBHEHHUS U HEpAaBEHCTBA" !
39 CunycC, KOCUHYC U TaHT€HC YMCJIIOBOTO apryMeHTa |
40 CuHyC, KOCHHYC U TaHT'€HC YHMCIOBOTO apryMeHTa 1
41 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC YMCJIOBOTO apryMEHTa 1
42 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apryMEHTa 1
13 TpuronomeTrpryeckasi OKpy>KHOCTb, OIIPEJICIICHNE
TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa !
44 Tpuronomerpryeckasi OKpy>KHOCTb, OIIPEJIEIICHHE
TPUTOHOMETPUUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa !
45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
46 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI |
47 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI |
48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
49 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUIH 1
50 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUIN 1
51 [Ipeo6pa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
52 [IpeobpazoBaHue TPUTOHOMETPUUECKHUX BBIPAKCHHI |
53 [IpeobpazoBaHne TPUTOHOMETPUYECKHUX BBIPAKCHHUI |
54 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUM 1




55

Pemienue TpuroHOMETpUYECKUX YpaBHEHUI

1
56 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI |
57 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUM 1
58 PewreHne TpUroHOMETPUYECKUX YPaBHEHUN 1
59 Pemrenne TpUroHOMETpUYECKUX YPAaBHEHUM 1
60 KonTponbhas padora no teme "®@opmMyJsibl TPUTOHOMETPHH.
Tpuronomerpruyeckue ypaBHEHHUS" !
61 IlocimenoBaTenbHOCTH, CIOCOOBI 3aaHMs OCIEI0BATENLHOCTEN.
MOHOTOHHBIE NOCIIEI0BATENIHOCTH !
ApudmeTrnueckasi 1 reoMeTpUyYecKas IpOrpeccuu.
62 Hcnonb30Banne nporpeccuu Ajs pelieHus pealbHbIX 3a/1a4 1
MPUKIIQTHOTO XapaKTepa
63 BeckoneuHo yObIBaromas reomerpudeckas mporpeccusi. Cymma
0ecKOHEeuHO yOBIBAOLIECH reOMETPUIECKO porpeccuu !
64 ®opMyia CII0KHBIX TPOLIEHTOB 1
65 dopMyria CII0KHBIX TIPOIIEHTOB 1
66 O06001enre, cucTeMaTr3aIysa 3HaHUH 3a Kypce anreOpbl 1 Havas
MaTemaTHueckoro aHanusa 10 kiacca !
67 Hroroas xoHTpoabHAs paboTa 1
68 O0600611eHre, cucTeMaTu3alys 3HaHUH 3a Kypc anreOpbl 1 Haval
Maremarndeckoro ananusa 10 kiacca !
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIACC

Aomautitee IIpumeyanue
KoanuecTBo yacos 3aJaHue
Ne
Tema ypoka
n/n JlaTa n3y4enus
Bcero
[Lnan ®dakT

1 CreneHsp ¢ palluOHAIbHBIM [T0KA3aTEIEM 1
2 CBolicTBa CTEIICHU 1
3 [IpeobpazoBaHue BhIpaKEHUN, COCPKAIINX PAITMOHATBHBIC

CTETNEeHU 1
4 [IpeobpazoBaHme BhIpaKEHUN, COECPKAIINX PAITMOHATHHBIC

CTETNEeHU 1
5 [IpeobpazoBaHue BbIpaKEHUN, COIECPKAIINX PAITMOHATBHBIC

CTETNEeHU 1
6 ITokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1
7 [TokazarenbpHbIe ypaBHEHUS! U HEPABEHCTBA 1
8 [TokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA 1
9 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
10 ITokazaTenbHble ypaBHEHUs U HEPABEHCTBA 1
11 [TokazarenbHas QpyHKIMs, €€ CBOMCTBA U rpaduK 1

KontponbHas padota o Teme "CTeneHsb ¢ parmoHaATbHBIM
12 nokazatenem. [lokazarensHas Qynkius. [lokazarenbubie 1

ypaBHEHUS U HEpaBEeHCTBA"
13 Jlorapudm yucna 1
14 JlecsaTHYHBIC U HATYypAJIbHBIE JTOTAPHUPMBI 1
15 [IpeobpazoBaHue BbIpaKESHUN, COIEPIKAITUX JTOTapU(MBI 1




16 [IpeobpazoBaHue BbIpaKEHUN, COAECPKAIIIX JTOTAPUDMBI 1
17 [IpeobpazoBaHue BhIpaKEHUN, COAEPIKAIITUX JTOTApU(MBI 1
18 [IpeoOpazoBaHue BEIpAKEHUN, COAECPIKALIMX JIOTaprU(HMBI 1
19 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1
20 Jlorapugmuyueckue ypaBHEHHs 1 HEpaBEHCTBA 1
21 Jlorapu¢dmuueckre ypaBHEHUS! 1 HEPAaBEHCTBA 1
22 JlorapudmMuueckne ypaBHEHHsI 1 HEPABEHCTBA 1
23 Jlorapudpmuueckas GhyHKIHs, €€ CBOWCTBA U rpaduk 1
24 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK 1
25 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
26 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TPaPUKH 1
27 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U IpaQUKu 1
28 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu 1
29 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
30 [IpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
Kontponbnas padota o teme "Jlorapudgmudeckas pyHKITHI.
13 Jlorapugmuyeckue ypaBHEHHS U .
HepaBeHCTBa. T puronoMerpudeckre QyHKIMUA U UX
rpa¢uku. Tpuronomerpuueckrue HepaBeHcTBa"
34 O6o061enue, cucTeMaTu3alus 3HAaHUK 32 Kypc ainreOpsl U Havyall .
MaTeMatuyeckoro ananusa 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




12 KUIIACC

Aomantitee IIpumeyanue
Konn4yectBo yacos 3ajaHue
Ne
Tema ypoka
n/m JlaTta nzy4yeHusi
Bcero
[Inan Paxr

1 HenpepeiBHble QyHKIIUN 1
2 Meroa MHTEPBAJIOB VISl pELIEHUSI HEPAaBEHCTB 1
3 MeTto1 UHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB 1
4 [TpousBogHas GyHKIIMH 1
5 [IpousBonnas GyHKIUU 1
6 I'eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHON 1
7 I'eomerprueckuii 1 GU3NIECKHUI CMBICI TPOU3BOIHON 1
8 [Ipou3BoiHBIE 3IEMEHTAPHBIX PYHKIIMIA 1
9 [Tpoun3BoaHBIC S7IEMEHTAPHBIX (DYHKITHI 1
10 [Ipou3BoHAs CyMMBI, POU3BEICHHUSI, YACTHOTO (YHKITHA 1
11 [IpousBoHas CyMMBbl, IPOU3BEACHHS, YACTHOTO (PYHKLIUH 1
12 [IpousBoHas CyMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUI 1
13 [TpumeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha

MOHOTOHHOCTb U 3KCTPEMYMBbI !
14 [TpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha

MOHOTOHHOCTb Y 3KCTPEMYMBbI !
15 [TpumeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha

MOHOTOHHOCTb Y 3KCTPEMYMBI !
16 [TpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha i

MOHOTOHHOCTB U 3KCTPEMYMBbI




Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIETO 3HaYeHUs (PYHKITUH

17 1

Ha OTpe3Ke
18 Haxoxnaenne HauboIbI111ero 1 HaUMEHbILIEr0 3HaYEHUS (PYHKINH

Ha OTpe3Ke :
19 Haxoxaenne Haubo0Ib111ero 1 HaUMEHbILEr0 3HaYEHUS (PYHKIUH

Ha OTpe3Ke :
20 Haxoxaenue Haubo0Ib11er0 1 HAUMEHbILIEr0 3HaYEHUS (PYHKINH

Ha OTpe3Ke :
21 Haxoxzaenue Haubo01b111ero 1 HaUMEHbILIEr0 3HaYEHUS (PYHKINH

Ha OTpe3Ke :
” Haxoxaenue Haubo01b111€r0 1 HAUMEHbILIEr0 3HaYEHUS (PYHKINH

Ha OTpe3Ke :

[Ipumenenue Mpou3BOIHON ISl HAXOXKICHHS HAUTYYIIETO
23 peleHus B MPUKIIAJHBIX 3a/1a4ax, Ul ONPEIEICHUS CKOPOCTH 1

nporiecca, 3alaHHOTro (GOPMYIIOi Uil rpaduKoM
24 KonTponbnas padora no teme "IIpoussognas. [Ipumenenue

pOU3BOAHON" I
25 [TepBooOpasnas. Tabauia nepBooOpa3HbIX 1
26 [TepBooOpasnas. Tabauia nepBooOpa3HbIX 1
27 HHTerpai, reoMmeTpudeckuii 1 PU3NUECKUI CMBICT HHTETpaja 1
28 WuTterpan, reomeTpuueckuii 1 GU3NYECKU CMBICIT HHTETpaja 1
29 WuTterpan, reomeTpuueckuil 1 GU3MYECKH CMBICIT HHTETpaja 1
30 Brraucnenue unrterpana no gopmyne Herotona—Jleiibnuna 1
31 Brruucnenue unterpana no gpopmyne Herorona—IJleitbnuia 1
32 Brruucnenue unterpana no popmyie Herorona—Jleibnuia 1
33 Brruucnenue unterpana no gpopmyne Herorona—Jleibauma 1
34 CucreMbl TMHENHBIX YPaBHEHUN |
35 CucreMbl TUHENHBIX YPaBHEHUN 1




Pemenne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMbI JTUHEHHBIX

36 . 1
ypaBHEHUI

37 Pemenue npukiaaHbIxX 3a/1a4 ¢ TOMOUIbIO CUCTEMBbI JIMHEHHBIX
yYpaBHEHUN !
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIIHOHATbHBIX,

38 HppalMOHANIbHBIX, OKA3aTENbHBIX, JIOTApU(PMUIECKUX 1
YpPaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIIHOHATbHBIX,

39 UPPaMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapU(HMUIECKUX 1
YPABHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAlIMOHAIbHBIX,

40 UppaloHaIbHBIX, OKAa3aTeIbHbIX, JIOTapU(YMUIECKUX 1
YpaBHEHUI U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH LI€JIBIX, PAllMOHAJIbHBIX,

41 UpPPAIMOHATIBHBIX, IOKA3aTeIbHBIX, TOTAPHU(PMUIECKIX |
ypaBHEHUI U HEPABEHCTB

4 Ucnonb3oBanue rpadhukoB GyHKINN AT pelIeHUs] ypaBHEHUN U
CUCTEM !

13 Ucnonb3oBanue rpadhukoB GyHKINN A pelIeHUs] ypaBHEHUHN U
CUCTEM !
[IpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO

44 MaTeMaTHYeCKUX 3aa4 ¥ 33/1a4 U3 Pa3IUYHbIX o0sacTell HayKu 1
U peallbHOU KU3HU

45 KontponbHas padota o teme "MHTerpan u ero npuMeHEHUsI.
Cucrembl ypaBHeHUI" !

46 HarypanbHbie 1 11es1ble yncia B 3aJja4ax U3 peajibHOM KU3HU 1

47 HarypasbHble u 1ieble yucia B 3a7ja4ax U3 peajbHOM )KU3HU |

48 Harypanbnble 1 1enble yncia B 3a1a4ax U3 peajlbHOW KU3HU 1

49 [Ipu3HaKy JETMMOCTH LIEJIBIX YUCEN 1




50

HpI/ISHaKI/I JACIINMMOCTHU LOECJIBIX YHUCEII

1
51 [Ipu3HaKky JeTUMOCTH LEJIBIX YUCEN 1
52 [ToBTOpeHue, 06001IeHNE, cCcTeMaTH3allvs 3HaHUN. Y paBHEHUS 1
53 [ToBTOpeHue, 06001IeHNE, cCCTeMaTU3allvs 3HAaHUN. Y paBHEHUS 1
54 [ToBTOpeHUEe, 06001IeHNE, CCTEeMAaTH3allns 3HAHUW. Y paBHECHUS 1
55 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUNA. Y paBHEHUS 1
56 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIMS 3HAHUNA. Y paBHEHUS 1
57 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMA 3HAHUNA. Y paBHECHUS 1
58 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allvs 3HAHUH.
Hepasenctpa I
59 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allvs 3HAHUH.
Hepasenctpa I
60 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allvs 3HAHUH.
Hepasenctpa I
61 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allvs 3HAHUH.
Hepasenctpa I
2 [ToBTOpeHnue, 060061meHne, cucTeMaTu3anus 3HaHui. CUCTEMBI
ypaBHEHUH I
63 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui. CUCTEMBI
ypaBHEHUH I
64 [ToBTOpeHnue, 060061IeHNe, cucTeMaTu3alus 3HaHui. OyHKIUn 1
64 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3HaHui. OyHKIun 1
66 Hrorosast KOHTpOJIbHAS paboTa 1
67 Nrorosas koHTposibHas paboTa 1
68 O06001enre, cucTeMaTr3aIysa 3HaHUH 3a Kypce anreOpbl 1 Havas {

marematrnueckoro aHaimmsa 10-11 kiraccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




Bxoanas nqmarnocTuyeckasi padora 10 kiacc.

Yactp 1. 3anuumure oTBET.

2
1. Pemnre HepaBeHCTBO 3x +2x—5<0.
2. B apudmernueckoit nporpeccui aalignl = — 2, aalignls = 30. Haiinure d.
3 5
3. Boruncnure ‘3 } .
—18
3 3
4. [lepumeTp paBHOCTOPOHHETO TPEYTOJIBHUKA PaBEH 6 /3 CM.
HaitguTe pagunyc onucaHHON OKPY>KHOCTH.
5. Haiinure momans napauienorpaMmma, y KOTOpOro CTOpoHsl 12 ¢M. u 5 ¢M, OIMH U3 YTJI0B
150°.
6. 3anummuTe nepuoaudeckyto apoos 0,(87) B Bume 0OBIKHOBEHHOM IpOOH.

Yactp 2. 3anuiunTe MoJIHOE pelieHne

S
7. Pemmre CUCTCMY YPAaBHCHUU Ix —3y=9,

8. Karep npomien no TeueHuto peku 3a 4 4 Takoe K€ pacCTOsSHUE, KAKOE OH MPOXOJUT 3a 7 4
npotuB TeueHus. CobcTBeHHas ckopocTh katepa 30 km/4. Onpeaenure CKOpOCTh TEUSHHS PEKH.

9. Boicota AH pomba ABCD penut cropony CD nHa otpe3ku DH = 15 u CH = 2. Haiinure
BBICOTY pomOa.

Bapuanr 2
Yacts 1. 3anummnre oTBET.
2
1. Pemnre HepaBeHCTBO 7x —3x—4>0.
2. B apudmernueckoii mporpeccun aalignly =29, d = — 3,5. Haiigure aalignlq.
3 -4

3. Boruncnuth |2

-15 2

2 2

4. IlepumeTp paBHOCTOPOHHETO TPEYTOJIbHUKA paBeH 12 3 CM.

Haitgure paanyc BiucaHHON OKPY>KHOCTH.

S. Haligure nnomanp TpeyrojpHUKa, y KOTOPOTO CTOPOHBI 13 cM u 6 cM, a yroi Mexnay
Humu 30°.



6. 3anumuTe nepuoandeckyro apoos 0,(35) B Buae 0OBIKHOBEHHON JpOOH.
Yacrs 2. 3anuuuTe 1MoJIHOE pelieHne

S,
7. Pemnre cucreMy ypaBHEHUI K —3y=—9,

8. [TepBas TpyOa mpomyckaeT Ha 4 JAUTpa BOALI B MHUHYTY MeHbIE 4eM BTopas. CKOJIBKO
JUTPOB BOJABI B MHUHYTY INpOIycKaeT mnepBas TpyOa, eciau Oak oObemoMm 140 nuTpoB OHa
3aIoNTHACT HA 4 MUHYTHI JIOJIbIIIE, YEM BTOPAS.

9. Bricota AH pom6a ABCD nenut cropony CD Ha otpesku DH = 12 u CH = 3. Haiinure
BBICOTY pomOa.

Ta6bnuua nepesoga 6annoB B 0OTMETKM No NATUGaNNbHOMU LWKane

OueHKa «5» «4» «3» «2»

Konuuectso 6annos 10-12 9 7-8 6 U meHee

HpOMe)KyTO‘IHaSI aTrecranus.
10 xaacc.



2 3
1.HaiiguTe 3HaueHne BeIpaxeHus3,4-10 +1,8:10 .
2.B ropoae N xuset 150 000 xureneit. Cpenn Hux 15 % nereit n nogpoctkos. Cpenn B3pocibix 45 % He

paboTaroT (MIEHCUOHEPHI, CTYNEHTHI, JOMOXO3SUKH U T.11.). CKOJIBKO B3pPOCIBIX JKUTENEH paboTaet?

3.Haigure tga,ecamcosa= 1 Hae

\/ﬁ

311;21'[]-
2

4.KoB0Ooi1 /[»0H nonasaeT B MyXy Ha CTEHE € BEpOATHOCTHIO 0,8, eciiy CTpesnsieT U3 NpUCTPEISTHHOTO
peBoisibBepa. Ecin J[oH cTpenseT U3 HeNpUCTPEITHHOIO PEBOJILBEPA, TO OH MOMAIAaeT B MyXY C
BepositHOCTRIO 0,3. Ha cTone nexxar 10 peBoasBepoB, U3 HUX TOJBKO 3 mpuctpensaabie. KoBooi [[xon
BHUJIUT HA CTEHE MyXY, Hay/1auy XBaTaeT MEepPBbIM MONaBUIMICS PEBOJIBBEP U CTpeNsieT B MyXy. Haiinure

BEPOATHOCTH TOI'O, UTO ﬂ)KOH IMPOMAaxXHCTCA.

5.B tpeyronpauke ABC yron C paseH 90 ,AB=5,sinA= 7 .Haiinure AC.
25

4x—58 9

6.Halinute KopeHb ypaBHEHUS Fq.

7.Ha knetyaroii Oymare ¢ pazmepom 1x1 uzo0paxeH TpeyroiapHuK. Haiinure ero miomass.




8.JlaunbIil y9acTOK BMeeT (GopMy IPSIMOYTOJIbHUKA CO cTopoHamu 25 M 1 30 M. X035uH TUTaHUPYET
OOHECTH €T0 U3rOPOAbI0 U OTTOPOAUTH TAKOH K€ M3TOPOAbI0 KBAJAPATHBIN y4aCTOK CO CTOPOHOM 15 M.

Haiigure cymmapHyo AJIMHY U3rOpOJAH B METPAX.

15™m 25 u

30 m

9.HaiiguTe nomaab NOBEPXHOCTH MTPABIIIBHOM YETHIPEXYTOJIbHON MUPAMU/IBI, CTOPOHBI OCHOBAHMSI KO

TOpPOH paBHBI 6 U BBICOTA paBHa 4.

10.Yroxa A getbsipexyrosibHuka ABCD, BiMcaHHOTO B OKPY>KHOCTb, paBeH 98 . Haiinure yrou c. OTBer

JalTe B rpaaycax.

B C




IIpomexkyTouHasi aTrecTaums.
11 kaacc.

2
1
1.Beraucnure (2324 .

§

1
3.

2.B nome, B koTopoM xuBeT JKens, oquH noabe3a. Ha kaxnom staxe no 12 xBaptup. XKens xuser B

kBaptupe Ne 34. Ha kakom staxe xuset JKens?

3.B knacce 33 yvamuxcs, cpeid HUX J1Ba Apyra - AHapeit 1 Muxaui. Yyamuxcs ciry4aiiHbIM 00pa3om

pa3buBatoT Ha 3 paBHbIE TpymIbl. HaliquTe BEpoSTHOCTH TOTO, 4TO AHApPEH 1 MUXaui OKaXKyTCsl B OJTHOM
rpynmnrme.

4.Peuinte ypaBHEHUS:

A)6

3x—4
=36

b) log_x—log x+log x=5

5.HaiiguTte 3HaueHUE BBIPAKEHUS 70

410g45

6.Halinute KOpeHb ypaBHEHUS [5x526=6.
6



7.HaiinuTe miomaas Tpaneunu, n300pakeHHONW Ha pUCYHKE.

| T TP

(=
8

8.KBapTupa cocTouT U3 ABYX KOMHAT, KyXHHU, KOPUI0pa U caHy3ia (cM. uepTex). KyxHs umeer pazmepsl

4 M x3,5 M, BTOpast KOMHaTa - 4M x3 M, CaHy3€eJ UMeeT pa3mepsl 2 M x 1,5 M, nnuHa kopuaopa 9,5 m.

Haiigure momiaas nepBoil KOMHATHI (B KBaIpaTHBIX METPAX).

3,5 3
1-a 2-51
4| ®yxHA
KOMHAaTa |KoMmHaTa
2le/y KOPHA0D
1,5 9,5

9.B npaBuibHOI TpeyronbHoi nupamuae SABC Touka M- cepenuna pedpa 4B, S— BepinHa. 3BecTHO,
yro BC=3, a uomaas O0KOBOH MOBEpXHOCTH MUpaMubl paBHa 45. Haliaure A

JUTUHY OTpe3ka SM.

10.01pe3ku AC u BD - nuametps! okpysxHocTH ¢ 1ieHTpoM O. Yron ACB pasen ir

Haiinure yron AOD. OTBer paiite B rpagycax.
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