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MNOSICHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa W Havyajla MaTEMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHA i oOydarontuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHOoBe DeepanbHOTO roCyIapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHIapTa CPEIHErO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBABISIEMBIX K MAaTEeMAaTHYECKOMY OOpa3oBaHHIO, W TPAIUIUN POCCHICKOTO
oOpa3oBanus. Peanmuzanus nporpamMmbl 00eClEUMBAET OBJAJCHUE KIIOUYEBBIMH
KOMITETCHIIMSIMH, COCTABJISIFOIITUMU OCHOBY JIJISI CAMOPAa3BUTHS W HEMPEPHIBHOTO
o0Opa3oBaHwsl, ETOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTH OOYIAIOIIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOrO0 aHAJIM3a» SIBISACTCS OJHHUM U3
Han0oJiee 3HaYMMBbIX B IPOrPaMME CTapIIei HIKOJIbI, IOCKOJBKY, C OTHOM CTOPOHBI,
OH 00€CleYrnBaeT MHCTPYMEHTANbHYIO 0a3y Uil M3Y4eHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, & C JPYIrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBILUICHHE Y4YalllUXCsl Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOEHHUS KYypCOB
MH(pOpPMAaTHKH, 0011IECTBO3HAHMS, UCTOPHH, CIIOBECHOCTU. B paMkax maHHOro Kypca
yyalyMecs OBJaJE€BAlOT YHHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
(GopMynHpyeT CBOM JOCTUKEHUSI B MaTEMAaTUYECKOU (hopme.

Kypc anredpsl u Hayan MaTeMaTHYECKOTO aHaIN3a 3aKjaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAJICHUS] 3aKOHAMM (U3MKH, XUMHUH, OHWOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHJIEHUUH 5SKOHOMHKM M OOILECTBEHHOM KU3HHU, IO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCIOJIb30BAaTh UX B MOBCEAHEBHOW XM3HU. B TOXe Bpemsi oBianeHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTUMH MAaTE€MaTHYECKMMH KOHCTPYKLHSIMU
pa3BUBaeT yYMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HNCTHHHOCTb
YTBEPKJICHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHajoruto, GopMUPYET KPEaTUBHOE U KPUTUUECKOE MbIIIUICHHE. B X01e n3yuenus
anreOpsl W HayaJl MaTeMAaTHUYeCKOro aHajlv3a B CTaplled IIKOoJIe ydalluecs
MOJIy4arOT HOBBIM ONBIT PEIMICHWs NPHUKIAJHBIX 3aJa4, CAMOCTOSTEIBHOIO
IIOCTPOEHUSI MaTeMATHYECKUX MOJENIEH pealbHBbIX CUTYallMd W WHTEPIpPETALMU
NOJIYYCHHBIX ~ pEUIeHWH, 3HAKOMSTCA C  [pUMEpaMud  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH B TPUpPOAE, HAyKe U B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc ob6nagaer 3HaYMTENbHBIM BOCIHUTATENBHBIM IMOTEHLIHUAJIOM, KOTOPBI
peann3yeTcsi Kak 4epe3 y4eOHbI MaTepual, CIoCOOCTBYIONINI (OPMHUPOBAHUIO
HayYHOTO MHUPOBO33pPEHUS, TaK U uepe3 crneuupuky yuyeOHOU NeATenbHOCTH,



TpeOyroen CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MPOJIOJKUTENbHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YNbTAaT.

B ocHoBe MeToanku 00ydeHus ainredpe 1 HayajlaM MaTeMaTHYeCKOro aHaIu3a
JIKUT IEATEIIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MAaTeMaTHYE€CKOTO aHAJIN3a» BKIIOYAET
CHEAYIOUINE COAEPKATEIBHO-METOIUUECKUE JTMHUM: «YHHUCIIa U BBIYUCIICHUS,
«Dynkuun u rpadukny, «YpaBHEHHUS U HEpaBeHCTBay», «Hayana maremaTudeckoro
aHanu3a», « MHOXECTBa U JIOTUKa». Bce OCHOBHBIE COIEPKATEIbHO-METOIMYECKHE
JUHUM M3y4aloTCsd Ha MPOTSHDKEHWH JIBYX JIeT OOydeHHMs B CTaplied MIKOJIe,
€CTECTBEHHO JIOIOIHSASA APYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U
paznenaMu. JIaHHBINA KypcC SBIISIETCS WHTETPATHUBHBIM, MOCKOJIBKY OOBEIUHSET B
cede coaepKaHUE HECKOJbKMX MaTeMaTH4YeCKUMX JUCLUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUN aHAIN3, TEOPHUs MHOXKECTB U 1p. [lo mepe Toro
KaK y4Jallluecs OBJIAJEBAIOT BCE Oosiee MMPOKUM MATEMAaTUYECKUM anmnapaTroM, y
HUX T[IOCJIEI0BATENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTUYECKYIO0 MOJIENb PEAJIbHON CUTYalluH, IPUMEHSATh 3HAHUS, TIOJIyYCHHBIC B
Kypce «Aarebpa M HayaJla MaTEMaTUYECKOIO aHalM3a», A PEIICHHS
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM MAaTEMaTUYECKOM 3aJadyd, a 3aTeM
MUHTEPIPETUPOBATH IOJTYyYEHHBIN pe3yJsbTarT.

CopepxarenpHO-MeTOAUYECKas JIMHUAS «Hucna W BBIYMCIEHUS» 3aBEPIIACT
(opMuUpOBaHHE HABBIKOB HCIOJIb30BaHUS JECUCTBUTEIBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo B OCHOBHOM mikoyie. B crapimieil mikojge ocoboe BHUMaHUE YIETSETCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIHUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3IUYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4MCIA, YMEHHE
PAalMOHAJIBHO BBINNOJIHATE JEHUCTBHUS C HHUMHM, J€JaTh IPUKHUIKY, OLIEHHUBATh
pesynbrar. OOyyaromuecss MONy4YaroT HaBbIKM NPHUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUSI JIEMUCTBUUA C YMCJIaMH, 3allMCaHHBIMM B CTaHIApTHOM Qopme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YACIIOBBIX BBIPAKEHUN.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCS Ha MNPOTSIKEHUU BCETO
oOyueHuss B CTapuiel IIKoyie, TOCKOJbKY B KaXIOM paslene MpOorpaMMbl
IPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3amad. OOyuaromuecs: OBIaJeBaIOT
pPa3IMYHBIMM METOJIaMHU PEILIEHUsI 1EJbIX, PalUOHAIbHBIX, HPPALKUOHAIBHBIX,
MOKAa3aTelIbHbIX, JIOTAPUPMUUYECKHUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [losrydeHHbIE yMEHUS UCIIOIB3YIOTCS MPU UCCIIEN0BAHUH
(YHKIMI C MOMOIIbIO MPOU3BOJHOM, PEIICeHUH MPUKIAAHBIX 33734 W 3a/Jay Ha
HaXOXKJEHUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHui ¢yHkuud. JlaHHas
colepkaTelnbHas JIMHUS BKJIOYaeT B ce0s Takke (OpMHpPOBAHHUE YMEHMM
BBITIOJHATE pacy€Tel mo (opmyrnam, MmpeoOpa3oBaHMs IENbIX, PalUOHAIBHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKKE BBIPAXKECHUI,



coJiepKalIuX cTerneHn u Jjorapudmel. brarogaps m3yudeHuio anredpandeckoro
MaTepuaa NpOUCXOIUT JalbHENIIEe pa3BUTHE AITOPUTMUUYECKOTO U aOCTPAKTHOTO
MBILUIEHUS ydaluxcs, (OpMHUPYIOTCSI HaBBIKM JE€AYKTHBHBIX pacCyXIEHUM,
paboThl C CHUMBOJBHBIMU (OpMaMHy, MPEJACTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BIJIE PABEHCTB U HEPABEHCTB. Anredpa npeanaraet 3¢p¢GeKTUBHbIC
MHCTPYMEHTBl ISl PEIICHUs TMPAKTUYECKUX U EeCTECTBEHHO-HAYUYHBIX 3ajad,
HarjasaHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKU.

ConepxxarenpHo-MeToIM4eckass JUHUS «DyHKIUMU U TpadUKU» TECHO
HEPEIIETACTCS ¢ JPYTUMHU JIMHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T
MIOCJIEIOBATEIBbHOCTD U3YyUEHHUsI MaTepuaa. M3ydeHue cTeneHHoM, OKa3aTelIbHOM,
Jorapu(pMUYECKO M TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOMCTB M TpadUKOB,
UCIIOJIb30BaHUE (PYHKIUU JUIsl PEIICHUs 3a]a4 U3 JPYTrux y4eOHBIX NPEIMETOB U
peaJIbHOM KU3HU TECHO CBA3aHO KaK C MaTeMAaTHMYECKUM AaHalM30M, TaK MU C
pelIeHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM OoJblIoe BHUMaHHE yAEIsSeTCs
(dbopMUPOBaHNIO YMEHHSI BEIpAXKATh POPMYTIaMH 3aBUCUMOCTH MEXKTY Pa3TMUHBIMU
BEJIMYMHAMH, HCCJIEI0BaTh TMOJMyYeHHBIE (YHKIIMH, CTPOUTh HX TpapuKu.
Matepuan 3Toii coJiep;kaTeabHOM JIMHUYU HAlleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISAIOIIMX BbIpaXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B Pa3IUyHOU (opMe:
aHAIUTHYECKOM, Tpaduueckol u cioBecHo. Ero wusydenume cnocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O0OOOILIEHUIO U
KOHKPETHU3aIUH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHHS «Hauana maTeMaTHMyecKOTO aHaiM3a» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYT Kak MaTeMaTHMYeCKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTb MCCIEIOBATh U
CTpOUTH rpaduku GYHKINH, OTPEACTATh UX HANOOIbIINE U HANMEHBIITNE 3HAYCHHS,
BBIUMCIIATH TUIOMAAd GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas cojaepaTenbHas JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
INOCTPOEHUSI MaTeMaTUYEeCKUX MOJIENe peaJbHbIX CUTYallUd, HaXOXKICHUS
HAWIYYILEro penieHus B MPUKIATHBIX, B TOM YHCIE COUAIbHO-3KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHMYECKOr0 aHajlh3a CHOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOrO, (POPMaIBLHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIJICHUS,
(opMUPOBaHKIO YMEHHI pacloO3HaBaTh MPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe,
TEXHUKE U HUCcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIUXCA Ppe3yibTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHSI MaTEMaTHKHU KaK HAyKH, U UX aBTOPaX.

CopepxxarenpHO-MeTOIMYecKas JIMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUM  MHOXECTB. [€OpETHKO-MHOXECTBEHHBIE
IPEICTaBIICHUs MPOHU3BIBAIOT BECh KypC IIKOJBHON MAaTEMAaTHKH M IMPEIIararoT
Haubosiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIIONINMI BCE pa3eibl MaTEMaTUKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMaTHUYECKHE JUCIMILIUHBI B €IUHOE



uenoe. [1o3ToMy Ba)KHO J1aTh BO3MOXHOCTh IIKOJBHUKY NMOHUMaTh TEOPETUKO-
MHOXECTBEHHBII S3bIK COBPEMEHHOW MAaT€MaTUKH M HCIOJIb30BaTh €ro i
BBIPAKEHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOTO aHaIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMAaTHYECKOTO  MOJICTUPOBAHUS, KOTOpPBIE  IPU3BAHBI
chopMHUPOBATh HABBIKU MMOCTPOCHUS MOJIEICH peabHBIX CUTYaIlUi, UCCIEIOBAHUS
ATUX MOJEJIEH C MOMOUIBIO amnmnapara aiareOpbl U MaTEMaTHYECKOTO aHalIu3a H
MHTEPIIPETALNN [TOJTYUYECHHBIX pEe3yIbTaTOB. Takue 3aaHus BIUIETEHBI B KAXKIbIN U3
pa3esioB NpOrpaMMBl, MOCKOJIBKY BECH MaTEpHUal Kypca IIMPOKO UCIIONIb3YETCS IS
penieHus NpUKIaAHbIX 3anad. [Ipym peleHnn peadbHBIX MPAKTUYECKHX 3a1ad
yyaluecs pa3BUBAIOT HAOIOIaTEIbHOCTb, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThbCs, HCIOJIb30BATh AHAJOTMI0, 0000IIaTh U KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHMS MPUKIIAIHBIX
3aJlay OpraHu3yeTcs B MPOILECCe M3YUYEHMs BCEX TeM Kypca «Anredpa M Hayana
MaTeMaTUYECKOrO aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydyeOHOM 1u1aHe Ha U3y4eHHUe Kypca aareOpbl U Hayal MaTeMaTHYECKOTO aHAJIu3a
Ha 0a30BOM ypOBHE OTBOJAUTCS 2 yaca B Heaeto B 10 kitacce u 3 yaca B HEJEIO B
11 kmacce, Bcero 3a aBa roga ooyuenus — 170 gacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA

Parnmonaneupie yucna. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEUYHBbIE  MEpUONUYECKHEe  JIpoOH. ApudmeTnyeckue  Omepanuu  C
paloHaIbHBIMU YUCIIaMHU, IPEOOPA30BaHUsI YUCIIOBBIX BbIpaxeHU. [IpuMenenue
Apo0Oeil U MPOLEHTOB JUIsl PEILEHUs NMPUKIAJHBIX 33Jad U3 PA3JIMYHBIX OTpacien
3HAaHUU U PEATbHOM )KU3HH.

JleicTBUTENBHBIE YHCIA. PanMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.

Apudmernueckue ornepanuu ¢ AeMCTBUTENbHBIMU yncaamMu. [[puOnmxEnnbie

BBIYMCJICHUS, IIPABUJIa OKPYIJICHUS, IIPUKUAJIKA U OLICHKA PE3yJIbTaTa BIYMUCICHUMN.

Crenenp ¢ wnensiM  mnokaszarenem. CranpapTHas  Qopma  3amucH
aeiictBuTenpHOr0  yMciaa. Mcnonp3oBaHue —moaxoasmied  (Gopmbl  3amUCH
JNEUCTBUTEIBHBIX YHUCE Ul PELICHUSA NPAKTUYECKUX 3a7ad U IPEACTaBICHHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOW  cremeHd.  JledcTBUS ¢
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOM CTETIECHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHMS U HEPABECHCTBA

ToxzaecTBa U TOXAECTBEHHBIE TPEOOPa30BAHMU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHbIE
TPUTOHOMETpUUYECKHE (HPOPMYJIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBAa. MeTo
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpuroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMyuHbIX o0JacTel HAyKH U peaibHOM KU3HU.

DyHKUUM U TpaPuKHU

OyHkius, crnocoObl 3amanHus (yskmuu. ['paduk  ¢ysknuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OO6nactp onpenesaeHUss 1 MHOXKECTBO 3HaueHU QyHkuuu. Hymu @ysHknuu.
[IpomexxyTku 3HAKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHas (pyHKUMS C HATYpaJIbHBIM U LIEJBIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaguK KOpHs N-Oi CTENEHH.



Tpuronomerpuueckass OKpPYKHOCTh, OIPEICICHUE TPUTOHOMETPUUECKUX
(GbyHKIUI 9MCIOBOTO apryMEHTA.

Hauyajia MaTeMaTHUYeCKOIo aHaJIM3a

ITocnenoBaTeabHOCTH, CHOCOOEI 3aJaHus MOCJIeA0BAaTEIILHOCTEH.
MOHOTOHHBIC ITOCJIEA0BATSIHHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi TPOrpeccu. beckoHeuHo yObIBaromas
reoMmeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPUISCKOU
nporpeccud. @opmysia CIOXKHBIX MNPOLIEHTOB. VCMonbp30BaHUE MPOrpPecCUM IS
pellIeHUs pealIbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, onepanuu HaJ MHOXkecTBaMH. Jlmarpammel Ditnepa—BeHHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOI'O arfrmapara JJjis ONUCAHUsl peallbHbIX
MIPOIIECCOB U SIBJICHU, PU PEUICHUM 3a7a4 U3 APYTUX YUeOHBIX MPEIMETOB.

Ornpenenenue, TeopeMa, ClIeICTBUE, I0Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

Crenensp ¢ paumoHaIbHBIM NIOKa3aTeneM. CBOMCTBA CTETICHH.

Jlorapudm uncna. JleciTHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKECHUI, COEPKAIIUX JIOTapU(PMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAEpXKAIIMX CTENEHH C palOHAJIbHBIM
ITOKA3aTEeJIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl TUHEWHBIX ypaBHEHUI. PellleHre MpUKIAHbIX 337a4 C MOMOIIBIO
CHUCTEMBI JJUHEUHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PAIllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNH, CHCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 1 3a7a4 U3 pa3InyHbIX 00JaCTel HAYKU U peabHOM KU3HU.

DyHKUUM U TpaPuKHU

Oyukius. [lepuonnueckue pynkuuu. [IpomexyTKu MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl 1 MHUHMUMYMbI (QyHKUMU. Haunbosbiiee W HamMmeHblIee 3HAUCHHE
(GYHKIIUY HAa TPOMEKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBONCTBA U TpadUKH.

[ToxazarenbHast 1 norapupmuyeckas GyHKIUN, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIs pelICHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GYHKIUNA ISl MCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOPBIE BO3HHMKAIOT IPU PELICHWH 3a1ad U3 APYrHuX y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable pyHKIIMH. MeTO MHTEPBAIOB AJIs PELLICHUS] HEPABEHCTB.

[IpousBonnas  ¢yHkmuu. ['eoMmerpuueckuii W (UBHUYECKHH  CMBICI
IIPOU3BOJHOM.

[TpousBogHble  21eMeHTapHBIX  QyHKUIuN.  DOopMysiabl  HaxXOXKACHMS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue Mpou3BOAHON K MCCIEN0BAHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKkcTpeMyMbl. HaxoxxaeHne HauOoIbIIero 1 HAaMMEHbIIEro 3HauyeHus: (yHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUSA HAWIIy4dllero peLIeHHUs B
IPUKIAIHBIX 3ajayax, I OIPEACIICHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
(dopmynoii unu rpaduKoMm.

[IepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero TreoMeTpUYECKHd W (QU3WYecKuil cMbIci. Beruucienue
uHTerpana o ¢popmysie Herorona—Jleiioauna.



IHINTIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO npecamMeTa «MaremaTuka» JOJIXKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 O6p8,30BaHI/I$I CICAYIOIUX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTeJ'IBHBIX PE3YyJILTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapaKkTepUu3yrTCs:

['paxx1anCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKONU MO3UIIUKU 00YYAIOIIETrOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpaxkIaHCKOro obmiectBa (BBIOOPHI, OMPOCHI W IP.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKIUSMH U HA3HAYCHHUEM.

[TaTproTHUYeCcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPa)IaHCKON UICHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUHUCKOM MaTeMAaTUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUAM POCCHUIUCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHKHU.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUIN HAyKH U JIEATeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIErO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUN, PACCYKICHHI; BOCTIPUUMYHUBOCTHIO
K MaTEeMaTUYECKUM acCIleKTaM pa3IMuYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B
HWHTEpecax 30pOBOTO M 0€30macHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJZIbIXa, peryJssipHas ¢pu3ndeckasi akTUBHOCTh); (U3UYECKOTO COBEPIIICHCTBOBAHUSI,
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN NESITENBHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYJZy, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K
pa3nmuyHbpiM  chepaM  MPO(ECCHOHATBHON  JNEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTHUKOW M €€ MPHIOKCHHUSIMH, YMECHHEM COBEpIIaTh OCO3HAHHBIH BBIOOP
Oyaymedi mpodeccM W Peaju30BbIBaTh COOCTBCHHBIC JKW3HCHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHHUIO W
caMo00Opa30BaHUI0 HAa MPOTSKCHWHM BCEH JKW3HH, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEHICHUU MPAKTUYCCKHUX 3a/1a4 MAaTEMAaTUICCKON HAIIPABJICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE!

C()OPMHPOBAHHOCTHIO 3KOJOTHYECKOW KYJIbTYPhI, MOHUMAHHEM BIIMSHUS
COILMAIbHO-9KOHOMHUYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOIAHON M COLMATBHOM
Cpelbl, OCO3HAHHEM TIJIOOATBHOTO  XapakTepa dSKOJIOTUYECKHX  MpodiieMm;
OpUCHTAIMCH Ha NMPUMEHCHHE MAaTeMaTHYCCKMX 3HAHUHN JUUIS PEIICHHS 33]a4 B
00J1aCTH OKpY’KaOIIEH Cpeibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKU UX BO3MOYKHBIX
TIOCTICICTBHM I OKPYKAIOIICH CPEJIbI.

[{leHHOCTH HAYYHOTO TIO3HAHHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OONICCTBEHHOW MNPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYEeCKOH HAyKH KakK cQepbl YeOBCUYCCKOW JEATCIBHOCTH, 3TaloB e
pPa3BUTUS W 3HAYUMOCTH IS DPA3BUTHUS IMBWIM3AIWH, OBJAJCHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMAaTHYECKOW KyJbTypOW KaK CpEJACTBOM ITO3HAHHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJIATh TMPOCKTHYI0 M HCCIEIOBATEIBCKYIO ICSITEIBbHOCTh
WHAWBUIYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtamnpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4eOHOTO IMpeaMera
«MareMaTuka» XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
OelicmseusiMuU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMUL.

1)  Vuusepcanrvnvie  noznasamenvmvle  Oeticmeus, — 00ecnevUBAIOM
Gpopmuposarue 06a308bIX KOSHUMUBHLIX HNPOYECCO8 o00yuarwuxcsa (oceoenue
Memooo8  NO3HAHUS  OKPYJcarmujeco  Mupa,  npuMeHeHue  J102UYeCcKUux,
UCCIe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ uHgopmayueti).

bazoBble Tornueckue qeCTBUA:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC PU3HAKH MAaTEMAaTHUYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIy MOHITHAMU; (DOpMyIUpOBaThH
OTpEJICICHUs] ~ MOHATUW; YyCTAHABIMBATh CYIIECTBEHHBIH  TMPHU3HAK
KJaccupuKalu, OCHOBAaHUS JJii OOOOIIEHUS] W CpPaBHEHUS, KPUTEPUH
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYIUPOBATH W  MIPEOOpPA3OBBIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHBIE, €AUHUYHBbIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISBJISITH ~ MaT€MaTH4YECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEUMs. B (pakTax, AAHHBIX, HAOMIOACHUAX M YTBEPIKICHUSX;
npeajiaraTb KpUTEPUH JJIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN M TPOTUBOPEYUHIA;
JienaTb BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOAUTH CaMOCTOSITEJIBHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (IIPsIMBbIE U OT IPOTHUBHOIO), BBICTPAUBATh apryMEHTALHIO,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBIL;

BBIOMpATh CIOCOO pemieHust yd4eOHOM 3aJauu (CpaBHHBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BBIOMpaTh Hauboiee NOAXOMAMUNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrle ucciiemoBaTeIbCKUE TEUCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT ITO3HAHUS,
(GbopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIUE NPOTUBOPEUUE, MPOOIIEMY,
yCTaHaBIMBaTh  UCKOMOE€ U  JaHHOe, (OpMHpOBaTh  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTU4YeCKOro
OOBEKTa, SBJIEHMS, TMPOLECCa, BbBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJEHUSA, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHI;

IPOrHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MpOLEcca, a TAaKXKE BBbIIIBUTaTh
IPEIOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmarmeii:

BBISBJIATH 1e(pULMTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOIIPOC U JUJIS PELICHUS 3a]a4H;

BbIOMpaTh  MHGOPMAIMI0O M3  HCTOYHUKOB  PAa3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMALIKIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMALIMIO, IPECTABIATh €€ B PA3NIUYHBIX (opMmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

OLIEHUBAaTh Ha/1EKHOCTD uH(popMaLuu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)  Vuusepcanvuvie KOMMYHUKAmMUGHble  Oelicmeus, 0becneuusarom
CcHOPMUPOBAHHOCMb COYUATBHBIX HABLIKO8 00YUAIOUJUXCAL.

Ob6uieHue:

e BOCIPUHUMATH U (POPMYITUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSIMH
U MCJISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M TTUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3aJ1a4u, KOMMEHTUPOBATH IMOJTYyUYEHHBIN pe3yIbTaT;

e B X07¢ 00CYXXJICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
IPOOJIEMBI, pelIacMOM 3aJ1auu, BHICKa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JHAora, OOHAPY)KHWBATh Pa3InNuMe W CXOJICTBO IO3WIIMHA; B
KOPpEeKTHOU popMme hopMyTMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

e TMpPEACTABIATH  PE3yNbTaThl  pEHICHUS  3a/Jaud,  OSKCIEPUMEHTA,
WCCJIeIOBaHUs, POEKTA; CAMOCTOSITEILHO BEIOMPATh (hOpMAT BBICTYILIICHUS
C Y4€TOM 3aja4 MPE3eHTAlUU U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

e TIOHWMATh W MCIOJB30BATh MPEUMYIIECTBA KOMAaHHON ¥ WHIUBHUIYaTbHOM
paboTHl MpU pemIeHUH YYEOHBIX 3a7ad;, NPUHUMATh IIeJIb COBMECTHOM
NEATETbHOCTH, IUIAHUPOBATh  OPTaHU3AIMIO COBMECTHOH  paboThI,
pacmpenenatb BUAb pabOT, IOroBapuBaThCs, OOCYXIAaTh MPOLECC H
pe3yabTar paboThl; 00001IaTh MHEHHS HECKOIBKHX JIFOJICH;

e YYacTBOBATh B IPyNMoBbIX ¢hopMax paboThl (00CYk ACHMS, 0OMEH MHEHUM,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATH CBOK YacTh pPabOTHl W
KOOPJIMHUPOBATH CBOM JICHCTBUS C APYTUMH WICHAMH KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOETO0 BKJaga B OOMUHA MPOAYKT TO KPUTEPUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamusnsie oeticmesusi, obecneuusarom hopmuposamie

CMBICIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHHSI 33J1a4H, BEBIOMPATH CIIOCOO PEIICHHS C
y4EéTOM MMEIOIINUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(MOpPMAITUH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBHIKAMH ITO3HABATCIIBHOW pPEQUICKCUM KaK OCO3HAHHUSA
COBEPIIIACMbIX JIEHCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yIbTaTa
pEIIeHs] MaTeMaTHIECKOM 3a/1auH;



e MPEIBUAETH TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHUH 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
JTaHHBIX, HAJCHHBIX OIINOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSAM, OOBSICHATH
IIPUYUHBI JTOCTHXKECHUSA WU HENOCTHXKEHUS PEe3yJbTaTOB JEATEIbHOCTH,
HAXOAHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayansa MaTeMaTHUYECKOTO aHAIHU3a
Ha YPOBHE CpEAHEro oOluiero oOpa3oBaHUs AOJKHO OOECIEUUBATH JTOCTHXKECHHE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJIACC

Yuca 1 BHIYMCTICHUS

OnepupoBaTh MNOHATUSIMH: PAUOHAIBHOE W JIEUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BelmonHsATh  apupMETHYECKHE ~ ONepaldd C  pPAlMOHAJIbHBIMM U
NENCTBUTEIBHBIMHU YACIIAMHU.

BomonHaTe npuOIMkEHHbBIE BBIYMCIICHUS, UCIIONIB3YS MpaBUiIa OKPYTJICHHUS,
JieNaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BbIYUCICHUN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIbIM IOKa3aTelIeM; CTaHAapTHas
dopma 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU IEHCTBUTENIbHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 33]a4 U NIPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKHE
byHKIIUN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
ypaBHEHHUE;

BoimonHaTe npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKHE YPABHEHUS.

BemonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHANBHBIX W HpPpalMOHATbHbBIX
BBIPAKEHU U PeIaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAJIBHBIX U UPPALIMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA IS PEIIEHUS MaTEMAaTUUYECKUX 3a]1a4
¥ 3a71a4 U3 pa3IMYHbIX 00JacTel HAyKH U PEaIbHOM KU3HU.



MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPQXECHMS, YpPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJayM, MCCIEA0BAThH
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ajreOphl.

DOYyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIOCOOBI 3aiaHus (pyHKUMHU, 001acTh
ONpe/ENCHUs] U MHOXECTBO 3HAueHUM (QyHKUUH, rpapuk (yHKIUH, B3aHMHO
oOpaTHbIe (PYHKIIHH.

OmnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTH QYHKIUH, HYJTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKIUN 1715 peUIeHHs] ypaBHEHUH.

Crpouth M unTaTh TpaUKU JUHEHHON (PYHKIMHU, KBaAPATUYHON (DYHKIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM MOKAa3aTeJIEM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI MCCIEAOBAaHUS MPOLIECCOB U
3aBHCHUMOCTEH MpU pEeUICHUM 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHON
’KU3HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTH MEX1y BEIIMUYMHAMM.

Havana MaTeMaTH4ecKOro aHajmn3a

OnepupoBaTth MOHATUSAMH: IOCIEAOBATEIBHOCTh, apuMeTH4ecKas U
re€OMETPUYECKasl POTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBaKOIAs TreoMeTpruecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBath NOCIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOaMH.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN W MPOTPECCUM I PELICHUS
peanbHBIX 3a]a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPAIIMU HAJl MHOKECTBAMMU.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JUIsl ONUCAaHUS PeabHbIX
MPOLIECCOB U SIBJICHUH, TIPHU PEIICHUH 3a]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONnpejeNeHe,  Teopema,  CIIEJCTBHE,
J0Ka3aTeNbCTRO.

11 KJIACC

Yucaa v BBIYMCJICHUS

OnepupoBaTh NOHATUAMM: HATYpajJbHOE, LEIOE YHUCIO; WCIOJIb30BaTh
MIPU3HAKK JEIIMMOCTH LEIBbIX YHCEII, PA3JIOKEHNUE YHCIIAa Ha TIPOCTbIE MHOKHUTEIN
JUISL PELLIEHUS 3a/1a4.

OnepupoBath MOHATUEM: CTENEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMU: Jorapudm 4Yucia, JECATHUYHbIE W HATypajbHbIC
Jgorapu@mel.

YpaBHeHMs U HEPABEHCTBA



[IpumensTh cBOIiCTBa cTemeHU [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEpUpPOBaTh TOHATHAMH: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHUsl  BBIPAKEHUH, COJAEp)KALIUMX JIOrapu(MbI;
OIIEpUPOBATH MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenns npoCcTennx TPUrOoHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHMHU M €€ PEIICHME,
MCITIOJIB30BATh CUCTEMY JIMHENHBIX YPaBHEHUH IS PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCTENIINX CUCTEM M COBOKYITHOCTEN palMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peallbHble CHTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPDQXKECHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCJIE0BATh MIOCTPOEHHBIE MOJIETH C UCIIOIb30BAHUEM alllapara aareopsl.

DOyHKUMU U rpaduKku

OnepupoBaTh MOHATUAMM:  HEpUOAUYECKas  (DYHKIUSA, MOPOMEKYTKU
MOHOTOHHOCTH (PYHKUMH, TOYKH OJKCTpeMyMa (QYHKUHUH, HauOoJpLIee H
HavMEHblllee 3HauYeHUs (YHKIMM Ha MPOMEKYTKE; HCIONb30BaTh MX IS
UCCIIeIOBaHUsl (PYHKIIMHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKA3aTEIbHOU, JOrapupMUyecKon u
TPUTOHOMETPUUECKUX (PYHKUUI; U300paxaTh UX HA KOOPAUHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM MJIOCKOCTU Tpa(UKK TMHEHHBIX YPABHEHUN U
UCIIOJIB30BaTh UX JUIS PELICHUS CUCTEMBI JINHEVUHBIX YPABHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX TUCHUIUIMH.

Hayajia MaTeMaTH4YeCKOro aHaIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOIHAS (QYHKLNU;
MCIIOJIH30BaTh TEOMETPUUYECKUN M (PU3UUECKHUI CMBICI IPOU3BOTHOM JIJISI PEIICHUS
3aaad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOJIHbIE
CYMMBI, TPOU3BEJEHUS, HACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEOBAaHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThl UCCIAEAOBAHUS K IOCTPOSHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHMS HAWIIy4YIlIEro pELICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSAMHU: NEpBOOOpa3Hasi M  MHTErpajg; IOHUMATh
reOMETPUUYECKUN U (PU3NYECKUI CMBICI UHTErpasa.



Haxonuth mepBooOpa3HbIe 3JIeMEHTAPHBIX (PYHKITUI; BBIYUCIISATH MHTETPAJ 110
dbopmyne Herorona—JleiiOHuIa.

PemaTe mpukiagHpIe 3a/1a4M, B TOM YUCJIE COMMATEHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
K0JIM4eCTBO 4YaCOB
Jr:[;-)n HaumeHoBaHuUe pa3/ieioB H TeM MPOTrPaMMbI Beero Kontposbmbie | [Ipakrutdeckue
padoThI padoThI
1 MHOXeCTBa pallOHATIBHBIX U ICUCTBUTEIIBHBIX YHCEII. 14 1
PanmonansHble ypaBHEHUS U HEPABEHCTBA
2 Oyukiuu U rpaduku. CTeneHs ¢ neabM IoKa3aTelieM 6 1
3 Apudmerndeckuii KopeHb n—0¥# cTeneHu. MppannonanbHbIe 18 1
YpaBHEHHUS U HEPABEHCTBA
DopMyIbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPABHEHHUS 22 1
[TocnenoBaTenbHOCTH U IPOIPECCHH 1
[ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3alIs] 3HAHUT 1
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11 KITACC

KoanyecTBo 4acoB

Jl:;')n HaumeHoBaHuUe pa3/ieioB H TeM MPOTrPaMMbI Beero Koutpoabusie | IlpakTuueckue
padoThI padoTsbI
1 Crernensb ¢ panioHalIbHBIM MoKa3zateneM. [lokazarenbHas QyHKIMS. 12 1
[TokasarenpHbIC ypaBHEHUSI M HCPABEHCTBA
5 Jlorapudmuueckas ¢pyakus. Jlorapudmudeckne ypaBHEHUS U 12 1
HEPaBEHCTBA
3 Tpuronomerpuyeckue GyHKIHH U UX rpaduku. TpuroHoMeTprueckue 9 1
HEPaBEHCTBA
4 [TpousBoaHas. [IpumeHeHHE MPON3BOTHOM 24 1 1
3) Wurerpan u ero npuMeHeHus 9 1
6 Cucremsl ypaBHEHUN 12 1
7 HatypanbHble U 11en1ble uncina 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3alIHs] 3HAHUT 15
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoianuecTBo yacos
Nen/m | Tema ypoka B KonrTpoabubie | IlpakTuueckue
cero padoThI padoThbI
1 MHoXxecTBO, onepaluu Haja MHOKecTBaMu. J[narpammel Diinepa—BenHa 1
5 Panmonanshbie yrcna. OOBIKHOBEHHBIC M JICCSITHYHBIC APOOH, TIPOIICHTHI, 1
OecKOHEUYHbIE TIepUOANYECKUe Apodu
3 ApudmeTrueckue ornepaiuy ¢ palioHaIbHBIMHU YUCIIaMU, PeoOpa3oBaHus 1
YUCJIOBBIX BBIPAKEHUM
4 [Tpumenenue apobeii U MPOIICHTOB JJIsT PEIICHUS MPUKIIAIHBIX 3314 U3 1
Pa3IMYHBIX OTpaCiell 3HAHUW U PEaJIbHON KU3HU
5 [Ipumenenue apobeii 1 MPOIIEHTOB AJIs PEeLICHUS MPUKIIAIHBIX 3314 U3 1
Pa3IMYHBIX OTpACIEH 3HAHUW U pealIbHOU KU3HU
JleiicTBuTenpHbIe yncia. ParimonanbHble U UppallMOHAIbHBIC YHCIIa
Apudmernueckue ornepaiuu ¢ 1elCTBUTEIILHBIMUA YHCIIAMH 1
8 [TpubnmxEHHBIE BRIYUCTICHUS, TPaBUIIa OKPYTICHUS, IPUKUIKA U OI[CHKA 1
pe3yibTaTa BbIYUCIECHUN
9 ToxmecTBa U TOXKIECTBEHHBIE TTPEOOPA30BAHUS 1
10 VYpaBHEHHE, KOPEHb ypaBHEHUS 1
11 HepaBeHncTBo, penieHrne HepaBeHCTBa 1
12 Meroa uHTEpBANIOB 1
13 Pemenue niensix u 1poOHO-pallMOHATFHBIX YPaBHEHUH U HEPABEHCTB 1
14 KonTponbHas pabota 1o reme "MHOKecTBa palliOHAIbHBIX U 1€HCTBUTENbHBIX 1 1

yucesl. PalioHanbHble ypaBHEHUS U HEPABEHCTB"




Pabora Hag ommbOkamu. @yHKIW, criocoObl 3aganust GyHkuyu. BzanmMHo

15 1
oOpaTtHbIe PyHKITUH
16 I'paduk pyakummn. O61acTh onpeaeIeHus U MHOKECTBO 3HAYCHUH (PYHKITHH. 1
Hynmu ¢pyakiuu. [IpomMexxyTKH 3HaKOMIOCTOSTHCTBA
17 Yérupie u HeuéTHble PpyHKIMH. CTENeHb ¢ nenbIM nokazareneMm. CtanaapTHas 1
¢dbopma 3anucH JeCTBUTEIFHOTO YUCIa
18 Hcnonp3oBanne MoAXOAsME GopMbl 3aMTUCH JeHCTBUTEBHBIX YHCEN IS 1
peLIeHUs MPAKTUIECKUX 3a/1a4 ¥ MTPECTaBICHHS JaHHBIX
19 Crenennast pyHKIUS C HATYPaJIbHBIM M IEJBIM MTOKa3aTeneM. E€ cBoiicTBa 1
rpauk
20 Crenens ¢ nenbiM nokazateneM. [Iposepounas pabota 1
21 Pabora nax ommbOkamu. AprudMeTndeckuii KOpeHb HaTypaJIbHON CTEIICHH 1
22 ApudmeTnueckuii KOpeHb HATYpaJIbHOM CTENeHU 1
23 CBoiicTBa apupMeTHIECKOT0 KOPHS HATYypaTbHON CTENEHH 1
24 CBoiicTBa apupMeTHYECKOr0 KOPHS HaTypajIbHON CTENEHH 1
25 CaoiicTBa apu(pMeTH4eCKOro KOpHs HaTypalbHON CTENEHU 1
26 JleiicTBus ¢ apupMEeTHUECKUMU KOPHSIMHU N—0i1 cTeneHn 1
27 JlelicTBus ¢ apu(pMETHUECKUMH KOPHAMHU N—Oi CTENEHH 1
28 JleiicTBus ¢ apupMEeTHUECKUMU KOPHSIMHU N—0i1 cTeneHn 1
29 JleiicTBus ¢ apu(pMETHUECKUMH KOPHAMHU N—Oi CTENEHH 1
30 JleticTBus ¢ apu(hMETHUECKUMH KOPHIMHU N—OW CTENICHH 1
31 Pemrenne nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB 1
32 Perienue nppaiioHalbHBIX YpaBHEHH U HEPABEHCTB 1
33 Pemrenune nppanroHabHBIX YpaBHEHUH U HEPABEHCTB 1
34 Perienue nppaiioHalbHBIX YpaBHEHH U HEPABEHCTB 1
35 Pemenue nppannoHaabHbIX YpaBHEHUH U HEPABEHCTB 1




36

CgoiicTBa 1 rpaduK KOpHS N-0if CTEIICHH

37 CgoiicTBa 1 rpaduK KOpHS N-0i CTEIICHU
38 KontponbHas padota nmo teme "ApudmMeTHIecKnuii KOpeHb N—OM CTETICHH. 1
HppannoHnaiibHble ypaBHEHUS U HEpaBEeHCTBA"
39 Pabota man ommobkamu. CuHYC, KOCHHYC ¥ TAHT€HC YHCIIOBOTO apryMeHTa 1
40 CuHyC, KOCMHYC ¥ TAHT€HC YUCIIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOI'O apryMeHTa 1
42 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC YHCIOBOIO apryMeHTa 1
43 Tpuronomerpuueckas OKpyHOCTb, OIIPeIeIEHUE TPUTOHOMETPHUECKUX 1
(GyHKIWH 9ACIOBOTO apryMEeHTa
44 Tpuronomerpuueckas OKpyHOCTb, ONIPeIeIEHUE TPUTOHOMETPHUUECKUX 1
(GYHKLIMN 4HUCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPHUECKUE (HDOPMYJIBI 1
46 OcCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJIIbI 1
47 OCHOBHBIE TPUTOHOMETPHUECKUE (HDOPMYJIBI 1
48 OcCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYJIIbI 1
49 [IpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BBIPAKEHUN 1
50 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKEHUM 1
51 [IpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BBIPAKEHUN 1
52 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
53 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUI 1
54 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUHN 1
55 Pemennie TpUroHOMETPUUYECKUX YPABHEHUN 1
56 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1
57 Pemennie TpHroHOMETPUYECKUX YPABHEHHUN 1
58 Pemenue TpuroHoMeTprUECKUX yYpaBHEHUM 1




59 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUH 1

60 KonTponpnas pabota mo reme "DopMyIibl TPUTOHOMETPHUH. 1
Tpuronomerpuyeckue ypaBHeHUs "

61 Pa6ota nHag ommmbkamu. IlocinenoBarenbHOCTH, CIIOCOOBI 3a0aHus 1
nocieaoBareabHocTell. MOHOTOHHBIE TOCIIE0BATEIHLHOCTH

62 Apudmernueckas u reoMmeTpuueckas mporpeccuu. Vcmnonb3oBanue nporpeccuu 1
JUISL peIlieHus] pealbHBIX 3aa4 MIPUKIIATHOTO XapaKTepa

63 beckoneuno yObIBarorasi reomerpudeckas nmporpeccusi. Cymma 6€CKOHEUHO 1
yOBIBaroIIEei reOMETPUIECKOIN POTPECCHH

64 dopmya CI0KHBIX TPOIEHTOB

65 dopmyia cIoXKHBIX TPOIeHTOB. [IpoBepounas padoTa.

66 O60061eHue, cucTeMaTH3alus 3HaHUH 3a Kypc anreOpbl U Haval 1
MaTemaTruueckoro aHaiusa 10 kiacca

67 Hroroas koHTponbHas paboTa 1

68 O60061eHue, cucTeMaTH3alMs 3HaHUH 3a Kypc anreOpbl U Haval 1
MaTemaTthueckoro aHaiusa 10 kiacca
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11 KITACC

Koaun4yecTBO 4acoB

Ne n/m Tema ypoka B Kourpoabnbie | IIpakTuyeckue
cero padoThI padoThI
1 CreneHb ¢ pallMOHAIBHBIM [T0Ka3aTeIeM 1
2 CaoiicTBa cTeneHu 1
3 IIpeoOpa3oBaHue BbIpaXKEHUH, COIEPKAILUX PALIMOHATIBHbBIC CTETIEHU 1
4 [TpeoOpa3oBanue BEIpaKEHUH, COIEPIKAIUX PALIMOHATBHBIC CTETICHU 1
5 IIpeoOpa3oBaHue BbIpaXKEHUH, COIEPKAILUX PAllMOHATIbHbBIE CTETIEHU 1
6 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble ypaBHEHHS U HEPABEHCTBA 1
8 [TokasaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
9 IToka3zaTenbHblE ypaBHEHHS U HEPABEHCTBA 1
10 [Toka3zaTenbHble ypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHast GyHKIMS, €€ CBOWCTBA U TpauK 1
12 KonrtponsHas pabora no reme "CTeneHpb ¢ pallMOHAIbHBIM IT0Ka3aTeNIEM. 1 1
[Toka3zarenbHas ¢pyHkuus. IlokazarenbHble ypaBHEHHS U HEpaBeHCTBA"
13 Pabora Hax ommbkamu. Jlorapugm uucna 1
14 JlecsiTuuHbIEe M HATYypaJIbHBIE JOrapu(MbI 1
15 [IpeoOpa3oBanue BbIpaXKEHUH, COIEPKAILUX JOTapHPMbI 1
16 [IpeobOpazoBanme BrIpaKEHUH, COAEPIKAMINX JIOTAPUPMBI 1
17 [IpeoOpa3oBaHue BeIpaXKeHU, COEPKAIIMX JOTaprU(PMBbI 1
18 [IpeoOpa3oBaHue BhIpaKEHUH, COIEPIKAIINX JIOTapUPMBI 1
19 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA 1
20 Jlorapudmmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1




21

Jlorapudmuueckue ypaBHEHUS U HEPaBEHCTBA

22 JlorapudmMuueckue ypaBHEHUS 1 HEPABEHCTBA
23 Jlorapudmuueckas pyHkuus, e€ cBOHCTBa U rpaduk
24 Kontponbhas padora o reme Jlorapudmuueckasi GyHKITHSA. 1
Jlorapudmuueckue ypaBHEHUS 1 HEPAaBEHCTBA.
o5 Pabora nax ommmbkamu. Tpuronomerpuyeckue GyHKINU, HX CBONCTBA U 1
rpaduKu
26 Tpuronomerpuyeckue QyHKINUU, X CBOICTBA U TpaduKu 1
27 Tpuronomerpruyeckue QyHKINH, UX CBONCTBA U rpauKu 1
28 Tpuronomerpuyeckue QyHKIINU, UX CBONCTBA U TpaduKH 1
29 [Ipumepsl TPUrOHOMETPUYECKUX HEPABEHCTB 1
30 [IpuMepsI TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 IIprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
33 KonTponbhas padota o reme "Tpuronomerpuuecknue GyHKIUU U UX 1
rpaduku. TpuroHomeTpuueckue HepaBeHcTBa"
34 Pabora Hax ommbkamu. HempepsiBHBIE hyHKIMN 1
35 Meroa HHTEpBAJIOB /ISl PEILICHHS] HEPABEHCTB 1
36 MeTto MHTEpBAIOB 1JIs PEILIEHUSI HEPABEHCTB 1
37 [TpouzBoaHas GpyHKIHH 1
38 [TpousBomHas GyHKIHH 1
39 I'eomeTpruecKuii 1 GU3NIECKUI CMBICIT TPOU3BOTHOM 1
40 I'eomeTpuueckuii 1 GU3NUECKUI CMBICI TPOU3BOAHOM 1
41 [Ipou3BoiHbIE AIIEMEHTAPHBIX (QYHKIUI 1
42 [Tpon3BoiHBIE 3TIEMEHTAPHBIX (PYHKIIHI 1
43 [TpounsBoHAs CyMMBI, TPOU3BECHHUS, YACTHOTO (DYHKITHI 1




44

[Ipou3BoiHAs CYMMBI, TPOU3BEIECHUS, YACTHOTO (DYHKITUI

45 [TpousBoHas CyMMBI, TPOU3BEICHUS, YACTHOTO (PYHKITHI

46 [IpumeneHnne Npou3BOAHOMN K HCCIeA0BaHNIO0 (QYHKIUH HAa MOHOTOHHOCTh U 1
KCTPEMYMBI

47 [IpumeneHne Npou3BOAHOMN K HCCIeA0BaHUIO0 (QYHKINNA HAa MOHOTOHHOCTh U 1
KCTPEMYMBI

48 [IpumeHneHne NpOU3BOJHOMN K UCCIEAOBaHUIO (PYHKIIMI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

49 [IpumeneHne TpOU3BOAHOM K HCCIeA0BaHNI0 (DYHKINH HAa MOHOTOHHOCTD U 1
KCTPEMYMBI

50 Haxoxxnenne HanOobIIEr0 1 HANMEHBINET0 3HAYCHHUS (PYHKIIMU Ha OTPE3KE 1

51 Haxoxaenne HanbobIIero 1 HAMMEHBIIETo 3HaUYeHUS! QYHKIIMHN Ha OTPe3Ke 1

52 Haxoxxnenne HanOobIIEr0 1 HANMEHBINET0 3HAYCHHUS (PYHKIIMU Ha OTPE3KE 1

53 Haxoxaenne HanbobIIero 1 HAMMEHBIIIETO 3HAUYEHUST PYHKIIMH Ha OTpe3Ke 1

54 Haxoxaenne HanbobIIero 1 HAMMEHBIIIETO 3HAUYEHUS! PYHKIIMH Ha OTpE3Ke 1

55 Haxoxaenne HanbobIIero 1 HAMMEHBIIIETO 3HAUYEHUST PYHKIIMH Ha OTpe3Ke 1
[TpumMeHeHre TPOM3BOTHOMN /ISl HAXOXKICHUS HAWITYUIIETO PEIICHUS B

56 MPUKJIATHBIX 3a/1a4ax, sl ONpeaesIeHUsI CKOPOCTH MpoIiecca, 3aJaHHOTO 1
(dbopMyIoil unu rpapukom

57 Kontponbnas pabora o reme "[IpousBognas. [Ipumenenue nponsBoaHom" 1

58 Pabora Hax ommbkamu. [Tepoodpasnas. Tabnuia nepBoodpazHbIX 1

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1

60 WuTerpan, reoMeTpuyecKuil 1 GU3NUECKUil CMBICT HHTETpajia 1

61 WuTerpai, reoMeTpruuecKuil 1 GU3NUECKUil CMBICT HHTETpajia 1

62 WuTerpan, reomeTpuyeckuit 1 Gu3nUecKuil CMbICT UHTErpaja 1

63 Brruucnenue unterpaia mno gopmyne Herorona—JleiiOHuna 1

64 Brruucnenne narerpana no dpopmyne Hetorona—Jleiioaua 1




65 Brruucnenue uarerpana mno ¢popmyne Hetorona—JleiioHuma 1

66 Brruucnienue unterpaia o ¢popmyie Hetorona—IJleitonuna. [Iposepounas 1
pabora

abora Haj ommOKaMu. CHCTEMBI JIMHEMHBIX YPAaBHEHUI

67 Pab 0 C 1

68 Cucrembl TMHEHHBIX ypaBHEHUH 1

69 Pemrenue npukiIaHpIX 3a7a4 ¢ TOMOIIBIO CUCTEMBI IMHEHHBIX YpaBHEHUH 1

70 Pemenne nmpukiaaHbIX 3a7a4 C MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUN 1

71 CucTeMbl U COBOKYITHOCTH LIEJBIX, PAIIHOHAIBHBIX, UPPAIIMOHATIBLHBIX, 1
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX YpaBHEHUHN U HEPABEHCTB

7 CucreMbl U COBOKYITHOCTH IIEJIBIX, PAIIMOHATBHBIX, UPPALMOHAIBHBIX, 1
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX YPaBHEHUH 1 HEPABEHCTB

73 CucTeMbl U COBOKYITHOCTH LIEJBIX, PAIlHOHAIBHBIX, UPPAIIMOHATIBHBIX, 1
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX YpaBHEHHUI U HEPABEHCTB

74 CucTeMbl U COBOKYITHOCTH LIEJBIX, PALlMOHAIBHBIX, UPPALlUOHATIBHBIX, 1
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX YpaBHEHUH 1 HEPAaBEHCTB

75 Hcnonp3oBanne rpadukoB GyHKIMM U1l pellieHUs] ypaBHEHUN U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUH U1 pelieHus: ypaBHEHUH U cucTeM

77 [IpuMeHeHMne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYEeCKIX 1
3aJa4 M 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAyKu U peabHON )KU3HU

78 KonrtponsHas padora no reme "MuTerpan u ero npumeneHus. CucTemMbl 1
ypaBHeHUH"

79 Pabota nag ommbkamu. HaTypansHble u 1ieNible Yrciia B 3a/1a4ax U3 pealbHOU 1
KHU3HU

80 HatypanbHble H 11eble Yncia B 3aJ1a4ax U3 peallbHOM KU3HU 1

81 HatypanbHble 1 11e7ple Ynciia B 3a/1a4ax U3 pealbHON )KU3HU 1

82 [Ipu3HaKy AETMMOCTH TETBIX YHCEI 1

83 [Ipu3Haku AeIMMOCTH LETbIX YUCEI 1




84 [Ipusnaku genumocty 1enbix uncen. [Iposepounas padora. 1

85 [ToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3allUsl 3HAHUN. Y paBHEHUS 1

86 [ToBTOpeHMEe, 00001IeHNE, CUCTEMATH3AIUS 3HAHUN. Y paBHEHUS 1

87 [ToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3allUsl 3HAHUW. Y paBHEHUS 1

88 [ToBTOpeHme, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHUS 1

89 [ToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3allUsl 3HAHUN. Y paBHEHUS 1

90 [ToBTOpeHME, 00600IIEeHNE, cUcTeMaTH3aIus 3HaHUH. Y paBHeHus. [IpoBepounas 1
pabora.

91 [ToBTOpeHue, 0000MIcHUE, cucTeMaTH3anus 3HaHui. HepaBeHcTBa 1

92 [ToBTOpeHMEe, 0000mIEeHNE, cUCTeMaTH3aIUs 3HaHUi. HepaBeHcTBa 1

93 [ToBTOpeHue, 0000MIcHUE, cucTeMaTH3anus 3HaHui. HepaBeHcTBa 1

94 [ToBTOpenue, o6o0mIeHNE, ccTeMaTH3aus 3HaHui. CHCTEeMbI ypaBHEHHHA 1

95 [ToBTOpenue, 00001IeHNEe, cucTemMaTu3anus 3HaHui. CucreMbl ypaBHEHUN 1
[IpoBepounas padora.

96 [ToBTOpenue, 06001IeHNE, cUCcTEMaTH3AIUs 3HAHUH. DYHKITUN

97 [ToBTOpenue, 06001IeHNE, cUcTeMaTH3AIUs 3HAHUH. DYHKITUN

98 Wrorosas koHTpoJbHas paboTa

99 O060061eHue, cucTeMaTH3alvs 3HaHUH 3a Kypc anreOpbl U Haval 1
MaremaTuueckoro ananmsa 10-11 kiraccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

* MaTtemartuka: anreOpa 1 Hayajia MaTeMaTUYECKOTO aHaiu3a, reomerpus, 10 kiacc/
Bepuep A.JL, Kapr A.I1., AkuunonepHoe oOmectBo «M31aTenbeTBo
«IIpocBermienue»

Komsirun

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YUUTEJIA
®denepanbHas padboyas MporpaMma CpeIHero oo1iero oopa3oBaHus mpeamera
«Maremartuka» 6a30Bbii ypoBeHb (11 10 - 11 kitaccoB oOpazoBaTebHBIX

OpTraHu3aIyi)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

KonctpykTop pabouux nporpamm https://workprogram.edsoo.ru/work-
programs/27730

POIII https://resh.edu.ru/

OI'AOY AIIO «Akanemust Munnpocseienust Poccum»

OI'NC «Mos mikomnay

bubimorexka Munmnpocserienus https://lesson.academy-content.myschool.edu.ru/
Most mikona. bubnuoteka https://lib.myschool.edu.ru/market?filters

bubimoreka mudposoro oopazoarenbHoro koutenta https://apkpro.ru/bcok/



