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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Hayala MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
obOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYSBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHwmsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SBIAECTCS OAHUM M3
HaumOoJiee 3HAYMMbIX B MPOrpaMME€ CTaplIed IIKOJIbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Uil HW3y4eHUs BCEX
€CTECTBEHHO-HAay4YHbIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
abCTpaKkTHOE MBIIIJICHUE Yy4YalluXcsd Ha YPOBHE, HEOOXOIUMOM il OCBOEHUS
KypcoB HWH(GOpPMaTHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTHUYECKOil popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKjIabIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (U3UKHM, XUMHUHM, OHOJOTUHM, IOHHMaHUs
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOW W3HH, I[O3BOJSET
OpUEHTHUPOBATLCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEIHEBHOM XKU3HMU. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKHUMHM KOHCTPYKLHUSMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIoTHI0, GOPMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIlIeHHE. B Xoae n3ydenus
anreOppl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
MIOCTPOCHHUSI MAaTEMAaTHYECKUX MOJEJIEN pPEaNbHBIX CHUTYallMi M WHTEpPIpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTE B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLMIMMUCA
MaTeMaTUYECKUMU OTKPBITUAMHU U UX aBTOPAMH.

Kypc o6namaer 3HaYMTENbHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcsl Kak uyepe3 y4yeOHbId maTepual, CroCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MMPOBO33PEHHMs, TaK M 4epe3 cheuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIN3a JIEKUT JEATEIbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTtypa Kypca «AnreOpa 1 Hayaaa MaTeMaTHYECKOT0 aHaJIN3a» BKIIIOYAeT
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa U BBIYUCICHUS,
«Dynkun  u - rpadukuy», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKOro aHaimusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusi B cTapllei IIKOJIe, €CTECTBEHHO JOMOJIHAS APYT Jpyra U MOCTEIEHHO
HAChIIasiCh HOBBIMM Te€MaMu W pazjaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJAep)KaHHEe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHAIN3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydJammecs OBIaaeBarOT BCE Ooiee
IMIMPOKUM MATEMaTUYECKUM alIapaToM, Y HUX MOCJIEeI0BaTEIbHO GOpMUpYETCS U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHbIe B Kypce «Anredpa W Haudana
MaTEeMaTHYECKOTO aHaIM3a», JUIsl PEIICHUS CaMOCTOSTENbHO CHOPMYITHPOBAHHON
MaTeMaTU4EeCKOU 3a1a4M, a 3aTEM HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAaT.

ConepxaTenbHO-METOANYECKAsT TUHUA «Yuca ¥ BBIYMCICHHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW MIKojie. B crapuiell mkose oco00e BHUMAaHHE YJENsSeTCs
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4HCIA, YMEHHE
pallMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pe3yabTar. OOyuaromuecss MONy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (opme,
VCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHHM.

JInHna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA IMPOTSIKEHUU BCETO
oOydyeHHs B cCTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaIE€BaOT
pPa3IMYHBIMA METOAAMM PELICHHs] LENbIX, PAalMOHAIBHBIX, HWPPALUOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX UM  TPUTOHOMETPUUYECKHX  ypaBHEHHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BAaHUN
GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a7a4 U 3a]ady Ha
HaXOXJEHUE HauOONBIINX W HAUMEHbIIMX 3HayeHuH QyHkuuu. JlanHas
coliep)KaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QopMHUpOBaHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUsS IIENbIX, PAaLUOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKECHUU,



colepkalux CTeneHu U Jorapudmel. braromaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydaimuxcs, (HOPMUPYIOTCS HABBIKA JEAYKTHBHBIX
paccyxneHudd, paboOTBl ¢  CHUMBOJBHBIMH  (QopMamH,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npeanaraet d(QQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JHUS «DyHKIHMH W TpaduKW» TECHO
NEeperIeTaeTcs ¢ APYyruMHU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEI0BATENBHOCTh U3YUYECHUS Marepuaa. N3yuenne CTEIMEHHOM,
MI0KAa3aTeJIbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKILIHMA, UX CBOMCTB
U rpadukoB, UCMONb30BaHUE (QYHKIUN N7 PEIIeHUs 3aay U3 APYruX y4eOHBIX
IPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Ooibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUYHBIMU BEJIMUMHAMU, HUCCIEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi coepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoOr dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JnHAS «Hadana mareMarnyeckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH Iwonagun ¢uryp u oObEMBI TEJN, HaXOAUTh CKOPOCTHU U
yCKOpeHusi TmpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE peanbHbIX CHUTYyallUi,
HaxXO0XJICHUS HAWIYYIIErO PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaILHO-TIOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HuckycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJIBHOM MATEMATUKHU WU IpEJarator



HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAMHSIONIMNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATeMAaTUYCCKUE MUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOMKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayala MaTEeMAaTHYECKOTO aHAIM33a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIUPOBAHUS, KOTOPBHIC IPU3BAHbBI
c(hOpMHUPOBATH HABBIKU ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIINH, HCCIICIOBAHUS
ATUX MOJENICH C TMOMOIIBIO ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
UHTEPIPETALUNA TIONYYCHHBIX PEe3yibTaToB. Takue 3aqaHus BIUICTEHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepral Kypca IIMPOKO HCIIOIb3YyeTCs
JUTSI peleHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a1a4
ydaniiecs: pa3BUBAOT HAONIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOIH30BATh AHAIOTHIO, 0000mMAaTh W KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/la4 OpraHU3yeTcs B MpOIlecce M3YYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITNU3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4YeHHE Kypca aireOpbl W Hadal MaTeMaTHUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 4aca B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus — 170 gacos.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Pammmonansubie uncina. OOBIKHOBEHHBIE W ACCATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHbIE  MepuoAndYeckue  npodu. ApudmeTHdyeckue  omepanud  C
panMoHAIIbHBIMU YKCTIaMU, TPe0o0pa30BaHUs YHCIIOBLIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3U4YHBIX OTpaciien
3HAHWM U PEajbHOU JKU3HU.

JlelicTBuTenbHbIE 4Yuchaa. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckne ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMmH. [IpubmmkEHHbIC
BBIYMCJICHUS, IPABUIIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BIYUCICHUN.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTHas  QopMa  3amucHu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmiedt  ¢GopMbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypajibHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelleHHMEe HEPAaBEHCTBA.
Mertoa uHTEpBAJIOB.

Pemenue nenbix u ApoOHO-paIlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKHU U PEAbHOU KU3HH.

DyHKIUY U TPaPUKU

Oyukuusi, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢Gyskuuu. Bzaumbo
oOpaTHbIe PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS 71-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

HayvaJyia MmaTeMaTH4eCKOI0 aHAJIHU3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUs MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATEIBHOCTH.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHno yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs pEeAIbHBIX 3a/]1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKecCTBO, omnepaluu HajJ MHoXecTBaMu. Jluarpammsl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CieCTBUE, JOKa3aTEIbCTRO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3zHaku A€IMMOCTH LEIbIX YUCEN.

Crenens ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm gucna. JlecaiTuaHbie U HATypaTbHBIC JIOTApU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTEINEHU C PalMOHAIBHBIM
IIOKa3aTEeJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JJMHEUHBIX YPABHECHUM.

CucteMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3a/Jady M3 pa3IMyHBIX o0JacTel HayKu M pealbHOU
KU3HHU.

DOYyHKIUU U TPAaPUKHU

Oyukrus.  [lepuonunueckne  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
bynkuuu. Makcumymbl ¥ MUHUMYMBI GyHKUMd. HaunOonblliee 1 HamMmeHblIee
3HauYe€HHUE (PYHKIMU Ha MPOMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenpHas u morapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKH.



Ucnonb3oBanue rpadmkoB GyHKIUNA 7S PEIICHUS YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QyHKIMH JUIsi WCCIEIOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHHH 33]a4 W3 JPYTHX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMKH. MeToa MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qynkuuu. ['eomerpuueckuii W QuU3MYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  3nmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
MIPOU3BOJHON CYyMMBI, IPOU3BENICHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3Ha4eHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXICHHUS HAWIy4ylIero peLICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

IlepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3MYECKH CMBICI. Bpraucinenue
uHTerpana no gpopmysne Herorona—JleliOuuia.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOJHKHO O0O0EeCreyuBaTh
JIOCTIKEHHE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMNX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI TMPOTPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BocuTaHUeE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKUMUSAMHA ¥ HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOU IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKHM.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTEeTUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pEelIeHn, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®U3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U

OT/bIXa, peryJispHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BocliUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrt W PpeaTu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO 3KOJOTHYECKONW KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKHX Mpolsiem;
OpHEHTAlMEl HAa MPUMEHEHWE MAaTeMaTHYECKHX 3HAHUW Uil PELICHUS 3a/1ad B
00JaCTH  OKpyXarolel Ccpelbl, IUIAHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN I OKPYKAIOIIEH CPEIbI.

[enHocTy HAy4YHOT'O MO3HAHHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOIIECTBEHHOM  MpaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYULIECTBIISATh INMPOEKTHYK) M HUCCIENOBATEIBCKYHO IEATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUe€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHOIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HPOYEccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpPYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NqENCTBUS:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNieHUs]  TOHITHH, YCTAaHABIWBATh CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(uKanuy, OCHOBaHUS JUisi O0OOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AUHUYHbIC, YACTHbIE W OOIUIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTh ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNiaTh BBIBOJBI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;
IPOBOJUTD CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJNUTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Crmoco0 perieHus ydeOHOW 3ajaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peElICHUs, BBHIOMpaTh Haubonee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJIB30BaTh BOMPOCKHI KaK MCCIICIOBATEIHCKAN WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOTro
0o0beKTa, SIBJICHHS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMHU;

CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHNUS, UCCICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKE BBIABUTATH
NIPEIIOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISIBIIATE Jeunutel WHPOpMAINK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a]a4H;

BBIOMpaTh ~ MHPOpPMAIMIO W3  WCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIHIO
pPa3TUYHBIX BUIOB M OPM IIPEICTABIICHHUS,

CTPYKTYPUPOBAaTh HHPOPMAIIUIO, TPEJCTABIATh €€ B PA3IUMYHBIX (PopMax,
WUTIOCTPUPOBATh TpadUUuecKy;



2)

OIICHUBATh HAJIEXKHOCTh uHbopMaIuu 1o CaMOCTOSITENILHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHuKamue@Huwle Oelicmeus, obecneuuarom

CPOPMUPOBAHHOCTINbL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M  (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOIeMbl, periaeMoi 3aj1auu, BbICKa3bIBaTh UCH, HAIIEJICHHBIC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSAMHU APYIHX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3iMuMe U CXOJCTBO IO3HIIMM; B
KOppEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKECHNUS;
IPEACTaBIATh  pe3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

MOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUIYJIBHON paOOThI IPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH IIeJTb
COBMECTHOHM JEATEIBHOCTH, IUIAHMPOBATH OPTraHHW3allMI0 COBMECTHOMN
paboTHl, pactpenesaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT TO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBIGI/IpaTB croco0 pemcHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU TI03HABAaTEIbHON pediaekcuu Kak OCO3HAHUS
COBEpLIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHnss MaTeMaTUIEeCKOM 3a/1auu;



e IMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PEIICHUU
3a71a4l, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE peE3yjbTaTa IEIU U YCIOBUSM, OOBSCHSTH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTUKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro OoO0IIero oOpa3oBaHUs JOMAKHO 0OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernueckue — Oomepaldd € PalUOHAIBHBIMH |
JNENCTBUTEIbHBIMHU YHCIAMU.

BoeinonHATe NpuOAMKEHHBIE BBIUMCIIEHUS, UCIIONIB3YS MpaBUia OKPYTJIEHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIBIM ITOKa3aTelieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YMCEN IJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC W TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCII0JIB30BaTh 3aMKMCh MPOU3BOJBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palHOHAIIBHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periarhb
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3oBaHUsl LENbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKECHU W  pelaTh OCHOBHBIE THINBI  LEJBIX, PAalMOHAIBHBIX U
UPpalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHHsI 1 HEPABEHCTBA Ul PELICHHUs] MaTEMaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HaAyKH U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIPAKEHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPAaPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIMH, 001acTh
OTpeNeeHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIUHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU
(GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pelieHnus YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JTUHEHHON (PYHKIIMHU, KBAIPATHUYHON (PYHKIIUH,
CTETICHHOU (DYHKIIHH C TEJIBIM TTOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNA I HUCCIENOBAHUS MPOIECCOB U
3aBHCHUMOCTEH MpH PElICHUH 3a7a4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh GOpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSIMH: TOCIEAOBATEIBHOCTh, apupMETHUecKas U
reoMeTpHuUYecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeoMeTpuyecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCU.

3anaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUM AJISI PELICHUS
pealibHbIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBath MOHATUSIMH: MHOKECTBO, ONEpPAllUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUIsl  OMHCaHUs
pEabHBIX MPOLIECCOB W SBJICHWN, MPU PEIICHUH 3a7ad U3 JPYIHX Yy4eOHBIX
IPEIMETOB.

OnepupoBarb  NOHSITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, II€JI0€ YHCII0; WCIOJIb30BaTh
MPU3HAKK JICTMMOCTH TEIBIX YHCEII, Pa3I0KeHUE YKCIIa Ha MPOCThIE MHOXKHUTEIN
JUTS peIeHus 3a/ad.

OnepupoBaTh MOHSATHEM: CTEIICHD C PAIMOHAIBHBIM ITOKA3aTEIICM.

OnepupoBaTh MOHATHSMH: JorapudM YKCIA, JCCITHYHBIE W HATypaTbHbBIE
JorapugMsbl.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTy cBOMCTBa CTeNmeHW Mg MpeoOpa3oBaHMsI  BBIPAKEHUI;
ONEPUPOBATH TOHATUSMU: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI [TIOKA3aTEIbHBIX YPABHEHNI U HEPABEHCTB.

BreimonsasaTh  mpeoOpa3oBaHUS  BBIPAKEHUM, COAEPkKAIIMX  JIOTapu(MBbI;
OTepUpOBaTh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUIECKUX YPABHCHHUN 1 HEPABEHCTB.

Haxonuts penmieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JMHEHUHBIX YPaBHEHUI U €€ pEICHHUE;
VCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

HaxoguTp peuieHus mpocTEeNInX CUCTEM M COBOKYMHOCTEN pallMOHAIBbHBIX
YPaBHEHUW U HEPABEHCTB.

MopaenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33J1a4H,
UCCJIeIOBATh MMOCTPOCHHBIE MOJIETU C UCTIOJIB30BaHUEM arrapara aareOpsl

DOyHKUUM U TpaduKu

OnepupoBaTh  MOHATUSAMH: TepUOAMYECKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHA OJKCTpeMyMma (YHKIIUH, HauOOIbIIee U
HAaUMEHbIIIee 3Ha4deHuss QYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCleI0BaHus (PYHKIIMH, 3aJJaHHOM rpaduKOM.

OnepupoBaTh MOHATUSAMH: TpaduKH TOKa3aTEIbLHOH, Jorapu@mMuyeckon u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJAWHATHOU IJIIOCKOCTH U
VCIIOJIB30BATh JJISl PELICHUSI YPABHEHNU U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpadukyd QyHKIMA IS UCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEN U3 JPYTUX yUEOHBIX AUCIUTLIUH.

HauaJjia MmaTeMaTH4YeCKOI0 aHAIHU3a

OnepupoBaTh MOHSATHIMU: HENPEpbIBHAS (QYHKIHS; MPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh TEOMETPUUYECKUNA U (PU3HUUECKUI CMBICI MPOU3BOIHOM AJI pelieHus
3aaad4.

HaxonuTtb mpou3BOIHBIE DIEMEHTAPHBIX (QYHKIIUN, BBIYUCISITH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKITUH.

Ncnonb3oBaTh NpOU3BOIHYIO ISl KCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3YJIbTaThl UCCIEAOBAHUS K TTOCTPOCHHIO IPaKOB.

Hcnonb3oBaTh NPOM3BOAHYIO ISl HAXOXKJICHUS HAWIYYIIErO0 PEUICHHUS B
MPUKJIAJHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMUYECKHX, 3aJa4ax.

OnepupoBaTh TOHATHSAMHU: TEpBOOOpa3Hass W HMHTETpaA;, TOHUMATh
reOMeTPUYECKUN U (PU3UUECKUN CMBICI HHTErpaa.



Haxonutb mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIUYUCISATH UHTETpAl
o ¢popmyie Hetorona—JleiiOuura.

Pemate mpukiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHYECKOTO U
($u3nYeCcKOro xapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHMe pa3/iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYecKkue
padoThl

DJIEeKTPOHHbIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHoOXecTBa parluOHAIBHBIX 1
JIEHCTBUTEILHBIX YHCET.
PanmonaneHble ypaBHEHUS U
HEPaBEHCTBA

14

®yukuuu u rpaguku. CreneHs ¢
LIEJIBIM [IOKa3aTeIeM

Apudmernueckuit KOpeHb N—0if
crenexu. MppauroHanbHbie
YPAaBHEHUS U HEPAaBEHCTBA

18

DopmyIibl
TpUrOHOMETpHH. T pUrOHOMETpHUYECKHE
ypaBHEHUs

22

[TocnenoBaTenbHOCTH U IPOrPECCHH

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KITACC

KoauugecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontposusie | TIpakTHueckue (undposbie)
n/m | TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Crenensb ¢ palliOHATBLHBIM
) nokasareseM. [lokasarensHas 12 |
¢yukus. [lokasaTenpHble
YPaBHEHMsI U HEPaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudpmuueckre ypaBHEeHUs 12
U HEpaBEHCTBA
Tpuronomerpuyeckue
3 (GyHKINYU 1 UX rpaduKy. 9 |
Tpuronomerpuueckue
HEPaBEHCTBA
4 HpOI/ISBO,I[Haf[. [Ipumenenne 24 1
IIPOM3BOJHON
WHTerpan u ero npuMeHeHus 9
Cucremsl ypaBHEHUH 12 1
HarypanbHble 1 1esbie yucia 6
2 [ToBTOpenue, 06001IeHNE, 13 )
CUCTEMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

1 MHoxecTBO, onepauu Haj MHOKecTBaMH. [{narpammel Ditnepa—Benna 1

) Parmonanbhele ynciaa. OObIKHOBEHHBIE U IECTUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEUHbIE 1
NepUOINYECKUe IPOoH

3 ApudmeTrueckue onepanuu ¢ paloHaIbHBIMU YHCIaMH, IPEOOPA30BAHUS YUCIOBBIX |
BBIpaKCHUI

4 [Tpumenenue apoOeil ¥ MPOLIEHTOB ISl PELICHUs MPUKIIAIHBIX 3a/1a4 U3 PA3JIMYHbIX OTpacien 1
3HaHUH U PEaJIbHOM )KU3HU

5 ITpumenenue apoOeil 1 NPOLIEHTOB Ul PELICHUs IPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHbIX OTpacien 1
3HAHUH U peanbHOM KU3HU
JelictBuTenbHble yncaa. PalimoHanbHbIe U MPpAlMOHATIBHBIE YUCa 1
Apudmerndeckre onepanuu ¢ AeHCTBUTEIbHBIMU YUCIIAMHU 1

2 [TpuOnmxE€HHbBIE BBIYMCIIEHUS, IPABUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa |
BBIYMCIICHUI

9 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHuUs 1

10 YpaBHeHHE, KOPEHb YPABHEHHUS 1

11 HepaseHcTBO, pellieHre HEpaBeHCTBA 1

12 Merton nHTEpBaIOB 1

13 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB 1

14 KonTponbhas pabota no Teme "MHOXKeCTBa palliOHATBHBIX U IEHCTBUTEIBHBIX YHCEIL. |
ParyonanbHble ypaBHEHUs U HEPaBEHCTB"

15 @Oynk1us, crocoObl 3amanus GyHKuH. B3anMHo oOpatHbie GyHKINN 1

16 I'padpux Gpynkuuu. O61acTb onpeaesaeHns 1 MHOKECTBO 3HaueHul Gpynkuuu. Hymu GyHkium. 1




[IpomeKyTKH 3HAKOIIOCTOSTHCTBA

17 YérHble 1 HeUE€THBIE (PYHKINUU 1
18 Creniens ¢ menbiM nokasareneM. CtannapTHas Gopma 3anucu JeHCTBUTEIEHOTO YHCTa 1
19 Hcnonb3oBanue noaxoasaieit popmbl 3alKUCH ASHCTBUTEIBHBIX YUCEIN Ul PELICHHUS 1
IIPAKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHbIX
20 CrenenHas GyHKIHS ¢ HATYPaJIbHBIM U IIEJIbIM MOKa3aTeneM. E€ cBolicTBa u rpaduk 1
21 Apudmerndeckuil KOpeHb HATYPaTbHON CTETICHH 1
22 ApudmeTrueckuii KOpeHb HaTypajJbHOU CTEICHH 1
23 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPaIbHOH CTETICHH 1
24 CBoiicTBa apu(pMeTHUECKOT0 KOPHS HaTypaibHOM cTEeNeHU 1
25 CpoiicTBa apu(MeTHYECKOro KOpHS HaTypaJlbHOM cTeneHu 1
26 JleiicTBus ¢ apu(METHUECKUMHI KOPHIAMHU N—O CTEIIECHH 1
27 JleiicTBUsI ¢ apu(METHUECKUMU KOPHSIMU N—OM CTETIeHU 1
28 JlevicTBus ¢ apu()METHUECKUMH KOPHAMHU N—O CTENIEHH 1
29 JleiicTBUs ¢ apu(METHUECKUMU KOPHSIMU N—OM CTETIeHU 1
30 JlevicTBus ¢ apu()METHUECKUMHI KOPHAMHU N—OU CTETICHH 1
31 Pemenue nppanyoHanbHbIX YpaBHEHHUI 1 HEPABEHCTB 1
32 Pemrenne nppaloHaIbHBIX YPaBHEHUN U HEPAaBEHCTB 1
33 Pemienue nppanyoHanbHbIX YpaBHEHU 1 HEPABEHCTB 1
34 Pemenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB 1
35 Pemienue nppanyoHanbHbIX YpaBHEHU 1 HEPABEHCTB 1
36 CaoiicTBa 1 rpaduKk KOpHS N-0ii CTETIEHU 1
37 CpoiicTBa 1 rpaduK KOpHS N-0¥ CTENEeHU 1
13 KonrponsHas padora o Teme "Apudmerniyecknii KOpeHb N—0ii crenenu. MppannoHnanbHbIe |
YpaBHEHUs U HEPaBEHCTBA"
39 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa 1




40

CI/IHyc, KOCHUHYC U TAHT'CHC YU CJIOBOT'O apryMCHTa

41 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 1
42 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHCIOBOIO apryMeHTa 1
43 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUUECKUX (PYHKITUI YHCIOBOTO |
aprymeHra
m TpuroHomerpuyeckas OKpy>KHOCTb, OIIPEJEIEHHE TPUTOHOMETPUYECKUX (PYHKLUH YHUCIOBOIO 1
apryMeHra
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
46 OcCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI |
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI 1
49 [Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BhIPAXKEHUN 1
50 [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPAXKECHUI 1
51 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKCHUMA 1
52 [TpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKEHUIH 1
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKCHUMA 1
54 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1
55 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUN 1
56 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
57 Pelrenre TpuroHoMeTpruUECKUX ypaBHEHUM 1
58 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
59 Pelrenre TpUroHOMETPUYECKUX YPAaBHEHUH 1
60 KonTponbHast padota no teme "®@opmysibl TPUroHOMETpUU. TpUroHomMeTpudeckue ypaBHeHHs " 1
61 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TOCIE0BAaTEIbHOCTEH. MOHOTOHHbBIE |
II0CJIEI0BATEIBLHOCTH
62 Apudmernueckas ¥ TeoMeTprUIecKas mporpeccuu. Mcnonb3oBanue mporpeccuu Ajst PeIeHus 1




peanbHBIX 33729 IPUKIIAJHOTO XapaKTepa

63 beckoneuno yObIBatomias reomerpudeckas nporpeccus. Cymma 6ecKOHEYHO yObIBarOIIei 1
Te€OMETPHUYECKON MPOTPECCHH

64 dopmyia CIOKHBIX MPOLIEHTOB 1

65 dopMya CII0KHBIX TPOLIEHTOB 1

66 O60061eHune, cucTeMaTu3alys 3HaHU| 3a Kypce aiareOpbl 1 Hayan MaTeMaTHdeckoro aHanusa 10 1
KJlacca

67 HToroBast KOHTpOJIbHAS paboTa 1

68 O0600611eHune, cucTeMaTu3allys 3HaHU) 3a Kypce anreOpbl M Hayaln MaTeMaTHdeckoro aHanmsa 10 1
KJlacca

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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11 KITACC

KoaunuecTBO 4acoB

Ne ni/m Tema ypoka Beero
1 Crenens C pallMOHAIBHBIM MOKa3aTeneM 1
2 CaoiicTBa cTEnEHN 1
3 [TpeoOpa3oBaHue BBIPAKECHH, CONEPIKALINX PAIIHOHATBHBIE CTETICHU 1
4 [IpeoOpazoBanme BBIpaXEHUH, COIEPKAIINX PAITAOHAIbHBIE CTEIIEHN 1
5 [TpeoOpa3oBaHue BBIPpAKECHHM, COIEPIKALIUX PAIIMOHATBHBIE CTETICHU 1
6 ITokazarenbHble YpaBHEHUSI U HEPABEHCTBA 1
7 Iloka3aTenbHble ypaBHEHUS] U HEPABEHCTBA 1
8 ITokazarenbHbIe YpaBHEHUSI 1 HEPABEHCTBA 1
9 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
10 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas GyHKIHA, €€ CBOCTBA U rpaduK 1
12 KonTponbhas pabota nmo Teme "CremneHs ¢ palluoHaIbHbIM MokazareneMm. [lokazarenpHas |
¢bynkus. [TokasarensHble ypaBHEHUS U HEpaBeHCTBA"
13 Jlorapudm yucna 1
14 JlecsaTHuHbIE U HATYPAIbHBIE IOTAPUPMBI 1
15 [IpeoOpa3oBaHue BbIpaXXeHH, copepKalux Jorapu@mol 1
16 [TpeoOpazoBaHue BBIpAXKEHUH, COEPIKAIUX JTorapru(Mbl 1
17 [IpeoOpa3oBaHue BbIpaXXEHUI, copepKalux Jorapudmol 1
18 [IpeoOpa3oBaHme BEIpAKEHUH, COIEPKAIIUX JToTapr(MbI 1
19 Jlorapudmuueckue ypaBHEHHs M1 HEpaBEHCTBA 1
20 Jlorapugmuyeckue ypaBHEHHs 1 HEPAaBEHCTBA 1
21 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1




22 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA 1
23 Jlorapugmuueckas pyHKLus, €€ CBOWCTBA U rpaduK 1
24 Jlorapudmuueckas pyHkuus, e€ cBoicTBa U rpaduk 1
25 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
26 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu 1
27 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 1
28 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu 1
29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
13 Konrpomnsnas padora no teme "Jlorapupmuueckas pynkuus. Jlorapupmudeckne ypaBHEHUS U |
HepaBeHCTBa. TpuroHoMerpuyeckre GyHKIUU U UX rpapuku. TpuronomeTpuyeckue HepaBeHcTBa"
34 HenpepsiBHble pyHKINN 1
35 Meto MHTEpBaJIOB JIsl PEIICHUSI HEPABEHCTB 1
36 MeTto MHTEPBAJIOB JUIs PELIEHHSI HEPAaBEHCTB 1
37 [TponsBogHas GyHKIIMH 1
38 [TpousBoHas GpyHKIUH 1
39 ['eomerpuyeckuii U GU3NIECKUNA CMBICIT IPOU3BOTHOM 1
40 ['eomeTprueckuii U GU3NIECKUN CMBICT TIPOU3BOTHOM 1
41 [Tpon3BoHBIEC dTIEMEHTAPHBIX (DYHKITHI 1
42 [Tpon3BoIHBIE TIEMEHTAPHBIX (PYHKIUH 1
43 [Tpon3BoiHas CyMMBI, IPOU3BEACHHS, YACTHOIO (PYHKLIUH 1
44 [Tpon3BoHAs CyMMBI, IPON3BEICHHS, YACTHOTO (PYHKINI 1
45 [Tpon3BoiHas CyMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH 1
46 [TpumeHeHne Npou3BOJHON K HCCIeI0BAaHUIO (YHKIUI HA MOHOTOHHOCTb M 3KCTPEMYMBbI 1




47

[TpumeHeHne mpou3BOJHON K HCCIeI0BaHUIO (YHKIUI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

1
48 [TpuMeHeHne NTPOU3BOIHON K MCCIeI0BaHNIO (DYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
49 [TpumeHeHne mpOu3BOJHON K HCCIeI0BaHUIO (YHKIIUI HA MOHOTOHHOCTB M 3KCTPEMYMBI 1
50 Haxoxxaenne HanOobIIero 1 HAMMEHBIIET0 3HaYeHUs (PYHKIIMK Ha OTpE3Ke 1
51 Haxosxnenrne HanOoJpIIero 1 HAMMEHBIIETO 3HaYeHUsT (PYHKITMH Ha OTPE3KE 1
52 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNs (DYHKIIMK Ha OTpE3Ke 1
53 Haxosxenrne HanOoJbIIero ¥ HAMMEHBIIIETO 3HaYeHUsT (DYHKITUU Ha OTPE3KE 1
54 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNS (DYHKIIMK Ha OTPE3Ke 1
55 Haxoxnenne HauOobIIero 1 HAMMEHbIIETo 3Ha4eHNs (PYHKIIMU Ha OTpe3Ke 1
56 [TpyumeHeHre TpOM3BOJHON JJI HAX0XK/ICHNS HAaWIyqIlero peleHus B IPUKIAIHbIX 3a/1a4ax, A |

oTpezieNIeHus] CKOPOCTH Ipoliecca, 3aAaHHOT0 GopMyJIoil Uit rpaduKoM

57 Konrponbnas padora no teme "[IponsBoanas. [Ipumenenue nponu3BoaHoi" 1
58 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX 1
59 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX 1
60 WuTerpain, reomeTpudeckuil 1 pU3NUECKUI CMBICI HHTETpalia 1
61 WuTerpan, reomeTpudeckuii 1 GU3MYECKUI CMBICT HHTETpaja 1
62 WuTerpai, reoMeTpudecKkuii U GU3NIECKUNA CMBICT HHTETpaIa 1
63 Brruncnenue unrerpana no gopmyne Hetotona—Jleitbnuna 1
64 Brruucnenue unterpana no popmyne Herorona—Jleibnnia 1
65 Brrancnenue naTerpana no popmyie Hetorona—JleliOHumna 1
66 Brruucnenue uaterpana no popmyne Herorona—Jleibnnma 1
67 CucreMbl TUHEHHBIX YpaBHEHUN 1
68 CucreMbl TUHENHBIX YPABHEHUN 1
69 Pemenne npuknaaHpIxX 3a/1a4 ¢ TOMOLIbIO CUCTEMBI JINHEHHBIX YpaBHEHUN 1
70 Pemenne nmpukiaaHeIX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUN 1
71 CucreMbl U COBOKYITHOCTH LIEJIBIX, PAllMOHATIbHBIX, UPPALMOHANIbHBIX, TOKa3aTENIbHBIX, 1




Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB

CucteMsl u COBOKYITHOCTH HCJIBIX, PAlIMOHAJIBHBIX, UPPALIUOHAJIBHBIX, ITOKA3aTCIbHBIX,

72 Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB !
7 CucreMbl U COBOKYITHOCTH LIEJIBIX, pAllMOHATIBHBIX, HPPALIMOHAIBHBIX, TOKa3aTEeNIbHBIX, 1
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABEHCTB
74 CucreMbl U COBOKYITHOCTH LIEJIbIX, PAllUOHATIbHBIX, UPPALIMOHAJIBHBIX, IOKA3aTEJIbHBIX, 1
Jorapu(pMUUECKUX YpaBHEHHUHN U HEPABEHCTB
75 Hcnonb3oBanue rpadukoB GYHKUUHN 1715 pelIeHHs] ypaBHEHUH U cUCTEM 1
76 Hcnonp3oBanue rpadukoB GyHKIUHN A pelIeHUs] ypaBHEHHUM U CUCTEM 1
77 [TpuMeHeHHEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a/1a4 U 3a/1a4 U3 1
Pa3NIUYHBIX 00IaCTEH HAYKH U PEATbHOM KU3HU
78 KoHnTtponbHas padora mo teme "MHTEerpan u ero npumeHeHus. CucteMbl ypaBHEHHN" 1
79 Harypanbnbie 1 1ienble yncia B 3aJ1a4ax U3 peallbHOW )KU3HU 1
80 HarypanbHble U 11e7bIe Yucia B 3aa4ax U3 peaabHOM KU3HU 1
81 Harypanbnbie u 11e1bie yucia B 3ajja4ax U3 peajbHOM )KU3HU 1
82 [Ipr3HaKku AETMMOCTH LEbIX YUCEIT 1
83 [Ipu3Haky AETUMOCTH LETBIX YUCE 1
84 IIpu3Haky AEIUMOCTH LEIBIX YUCEI 1
85 [ToBTOpenwue, 0600IIEHNE, CUCTEMATU3AIIMS 3HAHUN. Y paBHEHUS 1
86 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMs] 3HAHUH. Y paBHEHUS 1
87 [ToBTOpeHue, 00001IeHNEe, cUCTeMaTH3alusl 3HaHUH. Y paBHEHUS 1
88 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIMs 3HAHUH. Y paBHEHUS 1
89 [ToBTOpeHme, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUNA. Y paBHEHUS 1
90 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 3HAHUH. Y paBHEHUS 1
91 [ToBTOpeHme, 0000IIeHNE, CUCTEMaTH3aus 3HaHuii. HepaBeHcTBa 1
92 [ToBTOpeHue, 0600meHue, cucTemaTu3aius 3uanuii. HepaBenctsa 1




93 [ToBTOpenwue, 0600IEHNE, cCUCTEMaTH3aus 3HaHuii. HepaBeHcTBa

1
94 [ToBTOpenue, o0o0IIeHne, cucteMaTu3anys 3Hanuil. HepaBenctsa 1
95 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3aus 3HaHui. CUCTeMbl ypaBHEHUI 1
96 [ToBTOpenue, o6o0mIeHNe, cucTemMaru3anus 3HaHui. CrcTeMbl ypaBHEHUN 1
97 [ToBTOpEeHME, 0000IIEHUE, CUCTEMaTH3alusl 3HaHUH. DYHKITUN 1
98 [ToBTOpenue, 06001mIeHNe, cucTeMaTH3aIus 3HaHUuH. OyHKITUU 1
99 Hrorosasi koHTpobHAs paboTa 1
100 Hrorosast koHTpobHas paboTa 1

101 O06o0menue, cucTeMaTr3alys 3HaHUH 3a Kypce anreOpbl B Havaja MaTeMaTH4IecKoro anaiausa 10-
11 xmaccos

O06o01enue, cucTeMaTr3als 3HaHUH 3a Kypce alnreOpbl 1 Hauaja MaTeMaTH4eckoro anaiauza 10-

102
11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. A.T'. MopakoBuu Anrebpa 1 Hayasia Maremaruueckoro ananusa. 10-11 kmacc
Yactpb 1.Yuebnnk. M. Muemo3nna,2020

2. A.I'. Mopakosuu, T.B. Anre6pa u Hayajia MaTeMaTH4ecKoro anaauza. 10-

I Ixnmacc Yactp 2. 3agaunuk. M. Maemo3una,2020

3. B.M. I'mm30ypr Anrebpa u Havana ananu3a. 10 kimacc. KoHTpoasHbIE paboThI
(6azoBbIit ypoBens). [lox pen. A.I'. Mopakosuua M., MHemo3uHa

4. JI.A.AnekcanapoBa. AnreOpa u Hauana aHanuza. 10 kimacc. CaMoCcTosITe IbHbBIE
pabotsl. [Tox pea. A.I'Mopakosuua, M., Muemo3uHa

5. B.A. I'nmu36ypr Anre0pa u Hauyasna ananuza. 11 kimacc. KoHTposiabHbie paboTh
(6a3oBbIit ypoBeHs). [lox pen. A.I'. MopakoBuua M., MHeMo31Ha

6. JI.A.Anexcanaposa. Anredpa u Hauana aHanuza. 11 xkimacc. CaMocTosSITeTbHbBIE
pabotsl. [Tog pea. A.I'Mopakosuua, M., Muemo3una

7. J1.O. lenumeBa AnreOpa u Hayana aHaiau3a. TeMaTU4eCKUe TECThl U 3a4YEThI.

10 - 11 k1. M. Muemo3uHa

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. A.T". MopakoBuy Anrebpa 1 Hadaia Maremarndeckoro ananusa. 10-11 kmacc

Yacte 1.Yuebnnk. M. Muemosnna,2020



2. A.T'. Mopakosuy, T.B. Anrebpa u Hauana MaTeMaTuyeckoro ananusa. 10-
11xmacc Yacte 2. 3agaunauk. M. Muaemo3una,2020

3. B.W. I'mm30ypr Anrebpa u Havana ananu3a. 10 kmacc. KoHTpoasHbIE paboThI
(6azoBbIlt ypoBens). [lox pen. A.I'. Mopakosuua M., Muemo3uHa

4. JI.A.AnekcanapoBa. Anrebpa 1 Hauana aHanuza. 10 kimacc. CaMocTosITEIbHBIE
pabotsl. [Tox pea. A.I'Mopakosuua, M., MueMo3uHa

5. B.A. I'nmuz6ypr Anre0Opa u Hauasna anainuza. 11 kmace. KoHTposiabHbIe paboTh
(6a3oBbIi ypoBeHs). [lox pen. A.I'. MopakoBuua M., MHeMo31HA

6. JI.A.AnekcanapoBa. Anrebpa 1 Hadana aHaiausa. 11 kimace. CaMOCTOSTEIbHBIC
pabotsl. [log pea. A.I'Mopakosuua, M., Muemo3uHna

7. J1.O. lenumeBa AnreOpa u Hayasia aHaiau3a. TeMaTU4eCKUe TECThl U 3aUEThI.

10 - 11 x1. M. MHemo3nHa

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
Jliist obecredeHns TI00TBOPHOTO YYEOHOTO MPOoIecca MPeroiaracTes
UCTIOJb30BaHUE HHPOPMAIIH U MAaTEpUaJIoB cieayonmx NHTEpHET — pecypcoB:
1. MunucrepctBo oopazoBanus Pd: http://www.informika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/

2. TectupoBanue online: 5 - 11 knaccsr: http://www.kokch.kts.ru/cdo/

3. Ilemarorunyeckas macrepckas, ypoku B IHTEpHET U MHOTO€ APYroe:



http://teacher.fio.ru

4. HoBble TexHo0TMU B 00pazoBanuu: http://edu.secna.ru/main/

5. IlyreBonurens «B mupe HayKm» Uil IIKOJIBHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

6. Merasanuknonenust Kupuina u Medoaus: http://mega.km.ru

7. calThl « DHIMKJIONEAU», HAIPUMED:
http://www.rubricon.ru/;http://www.encyclopedia.ru/

8. OTkprITHIN Oank 3a1a4 EI'D mo maremaruke

9. Caiir «Pemry EI'O»

10. http://www.obrnadzor.gov.ru/attestat/ - denepanbHas ciyx0a 1o Haa30py B
chepe oO6pazoBanHus (TocygapCTBEHHAS] UTOTOBAs aTTECTAIIUSI IIKOJIHbHUKOB)

11. http://www.prosv.ru - caiiT uznarenbctBa «lIpocsenienue» (pyopuka
«MaremaTuka)

12. http:/www.mnemozina.ru - caidT uzzareabrcTBa Muemo3una (pyopuka
«MateMatukay)

13. http:/www.drofa.ru - caiit uzgatensctsa poda (pyOpuka «MaTemaTHKay)
14. http://www.intellecctntre.ru — caiit uzgarensctBa « MuTemnext - LienTp»
COJIEPKUT YUEOHO-TPEHUPOBOYHBIE MaTePHAIIBI ISl MOATOTOBKH K EI'D 1o
MaTeMaTuKe, COOPHUKHU TECTOBBIX 3aJJaHUM.

15. http://scool-collection.edu.ru/ - mudpossie odbpazoBarenbhbie pecypcesl (LIOP)
K y4eOHBIM U3/IaTeabCTBaM «MHEMO31HAY

IIepeuens canToB



16. http://www.prosv.ru - caiiT uzgatenbctBa «IIpocBemienue» (pyopuka
«MateMaTukay)

17. http:/www.drofa.ru - caiit uzgatensctsa poda (pyOpuka «MaTemaTHKay)

18. http://www.center.fio.ru/som - MeTOIMUECKUE PEKOMEHIAIINU YUUTEITIO-
IPEIMETHHKY (IIPEACTABICHBI BCE MTKOJIBHBIC MMPEAMETHI). MaTepHatbl s
CaMOCTOATENbHOMN pa3paboTKu NMPOPUIBHBIX TPOO M aKTUBU3AIMU IpoLiecca
oOy4eHHs B cTapile IIKoe.

19. http://www.edu.ru - llenTpanbabiii 00pa30BaTeNbHbIN TOPTAT, COACPIKUT
HOPMAaTHUBHBIC TOKyMEHTHI MUHHUCTEPCTBA, CTAHAAPTHI, HHPOPMAITHIO O
IPOBEJICHUE SKCIEPUMEHTA, CEpBEp MHPOPMALIMOHHON NOAEpKKU EnnHoro
rOCyIapCTBEHHOTO PK3aMEHa.

20. http://www.internet-scool.ru - caliT UHTepHeT — MIKOJIbI U3aTEIHCTBA
[IpocBenienue. YueOHblii m1aH pazpaboTaH Ha OCHOBE (penepanbHOro 6a3ucHOro
y4eOHOTO TUTaHa Jijist 001eo0pa3oBaTenbHbIX yupexaeHuit PO u npencrasuser
obnacth 3HaHMM «MaremaTtukay. Ha calite mpeacraBiensl IHTepHET-yPOKH 110
anre0pe W HavajgaMm aHaJIn3a ¥ TEOMETPHH, BKITIOYAIOT MOATOTOBKY ciaaun EI'D.

21. http://www.legion.ru — caiiT uzgarennbcTBa «Jlernon»

22. http://www.intellectcentre.ru — caiit uznarensctBa «MuTemexT-Lentpy, rue
MO>KHO HAaWTH yueOHO-TPEHUPOBOYHBIE MaTepUalIbl, IEMOHCTPALIMOHHBIE BEPCHUH,
OaHK TPEHUPOBOYHBIX 3aJ]aHUI C OTBETAMH, METOIUYECKUE PEKOMEHAAINH U
o0pasIibl peneHui

23. http://www.fipi.ru - noptan uapopmanmonHon nogaepxku EI'D



24. http://geometry2006.narod.ru — aBropckmii caiit B.A.CMupHOBa, rJ1e¢ MOXKHO

HaWTH pabourie TeTpaau Mo BHITIOJHeHUIO 3a1anuii B4 u B9.






