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MOSICHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Hadaisa MaTeMaTHIeCKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaromuxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl 0OCCIIEUHMBAET OBIAJCHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHUSA JTUYHOCTH OOYIAIOIIIUXCSI.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHUYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrne4yrBaeT HMHCTPYMEHTAJIbHYI0 0a3y sl U3y4YeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllMecsl OBJIaJ€BAlOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas GOpMyIUPYET CBOU JOCTHXKECHUSI B MAaTEMaTUUECKOU hopme.

Kypc anreOpsl u Hauaa MaTreMaTUueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh WX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBlajeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHajoruo, GopMHUpyeT KPEaTUBHOE U KPUTHUUYECKOE MbIIIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie ydaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH pealbHbIX CHUTYyallMi M WHTEpHpeTaluu
MOJYYEHHBIX  PCEIICHWM, 3HAKOMSTCS C  MpUMEpPaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanusyercs Kak 4epe3 y4eOHbI MaTepuall, CroCOOCTBYIONIUN (HOPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 cheruduKy y4eOHOU AesTeTbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCd Ha IPOTSDKEHWM JIBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCs
JUISl peLieHUs] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3adad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTHUYeCKOro
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKXAHUE YYEBHOI O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

PanmonanbHbie unciia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIIEHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu. ApuMeTHUYecKue  omepauud C
paIrMoHAIbHBIMU YMCJIaMU, TPEo0pa30BaHUs YUCIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHs MPUKIAAHBIX 33/1ad U3 Pa3IUYHBIX OTpaciien
3HAHUU U pEabHOU KU3HU.

JlencTBuTenbHbIE 4YHMCIIA. PalMOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckue omnepaudd ¢ JEeWCTBUTENbHBIMU yuciaamu. [Ipulmmkénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLCHKA PE3YyJIbTAaTa BBIYMCIIEHUMN.

Cremenp ¢ menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCTBUTEIbHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  ¢GopMbl  3alucH



JEUCTBUTEIBHBIX YHUCE Ul PELICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC W TaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TTPEOOpa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPHUUECKUE (OPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHue HEpaBeHCTBA.
Meton nHTEpBANIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppanroHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHNE ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 33134
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocoObl 3amgaHus GyHkuuu. [paduk QyHkiuu. BzaumHo
oOpaTHbIe (PYHKIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTEMEHHU.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEAOBATEIBHOCTH.

Apudmernueckas ¥ reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcrons3oBaHnue mnporpeccuu s
pEILIeHMs peajbHbIX 3a/1a4 NPUKJIAJHOIO XapaKrepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, onepanuu HajJ MHOXXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHeHne TeOopeTHKO-MHOXXECTBEHHOIO arapaTta s OINWCaHHsS peajbHBIX
IPOLIECCOB U SIBJICHUM, P PEIICHUHU 33]1a4 U3 IPYTUX y4EOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, 1OKA3aTEIbCTBO.

11 KIIACC



Yucua 1 BbIYMCICHUS

HatypaneHbie u neinsie yncna. [IpusHakyu JenMMOCTH HEIbIX YHCEIL.

CreneHb ¢ palMOHAIBHBIM NTOKa3aresieM. CBOMCTBA CTEICHM.

Jlorapudm yucna. JlecaTnyHbie U HaTypajJbHbIC JOrapu(MBI.

YpaBHeHNs U HEPABEHCTBA

[TpeoOpa3oBanHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIMX CTEHNEHH C palUOHAJIbHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUYECKHX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU.

@OyHkuuu U rpadpuku

Oyuknus.  I[lepuonnueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI (QyHKiIuu. HauGomnblee u HauMeHblee
3HaYeHHE (PYHKIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckue QPyHKITUU, UX CBOMCTBA U TpaPUKH.

[TokazaTtenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Ncnonb3oBanue rpadukoB GyHKIUN s pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 33Jad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havaja MaTeMaTH4eCcKOro aHajimn3a

HenpepriBable pyHKIIMH. MeToI HHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpudecknii ©  QU3NYSCKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTApHBIX  (QyHKUUNA.  DOpMynbl  HAXOXKACHUS
IPOU3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (DYHKIIHIA.

[IpumeneHnne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxkieHne HanbobpIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.



[IpumeHeHne NpOM3BOJHON ISl HAXOXKJICHMS HAWIy4dlIero peleHus B
NPUKIAJAHBIX 3aJadax, Uil ONpeNesieHHus CKOPOCTH THpoLecca, 3aJaHHOro
dbopmynoit wiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Quanueckuid cMbicia. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpaMMbl y4yeOHOTO MpeaMera
«MaremaTuka» XapakTepu3yrTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, NPEJCTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMOJCHCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTHYeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
DKOHOMUKHM.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCHPUMMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3HIecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIAaThb OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTNYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoOJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JIs pelieHus 3aj1ady B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KYJIbTYpOH KakK CpEJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhwvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOUECCO8 0OVHAIOWUXC (0C8OeHUe
Memoo08  NO3HAHUSA — OKpYJjcaowe20  Mupda,  NpuMeHeHue  JOSUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



ba3oBbie nornueckue JIeCTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAY MOHATHAMH; (OPMYyITUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTpULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOINIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTWKHU, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBI;

BBIOMpATh CIOCO0 pernieHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
yCTaHaBJIMBaTh MCKOMOE€ UM  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI HH(bOpMaHI/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



e BbIOMpaTh  WHGOPMAIMIO W3  HUCTOYHHKOB  DPA3NUYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, PEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaIEKHOCTD uH(bOopMaIuu o CaMOCTOSITENTEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Ob61enue:

e BOCHOpUHUMATh H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1aduu, BICKa3bIBaTh UJIEH, HAIICJICHHbBIC Ha TIONCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;

e TPEICTaBIATH  pE3yNbTaThl  pEIIeHHs  3a/Jayd,  OKCIEPUMEHTa,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAaUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHHUYECTBO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHANBUIYAIBHON pabOThI MPHU pelieHNH Y4eOHBIX 3a/1a4; MPUHUMAThH 11e1b
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacThb pabOThl u
KOOPAMHUPOBATh CBOW JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvhvie  pezynamueHuvle Oeticmaus, obecneuusaom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

COCTaBIIATh IUJIaH, AJITOPUTM PELICHUS 3aJ]auM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMaUu.



CaMOKOHTpOJIb:

e BJIAJACTh HAaBbIKAMH IIO3HABATEIBbHON peQIEKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JACHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yabTara pelieHrs MaTeMaTHIecKOo 3a/1auu;

e TPEIBUICTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh MpPU PEHICHUU
3aJa4d, BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENILCTB, JAaHHBIX, HAWJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIGHMBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBICHATH
NPUYHMHBI JOCTIKEHUS! WIM HEIOCTHIKECHUS PEe3yNIbTaTOB JIEATEIbHOCTH,
HAXOAHUTh OIUOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHAIM3a»
Ha YpOBHE CpEJIHEro OOIIero 0Opa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOH, MPOIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3Ys MpaBUiia OKPYTJIEHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCIICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IOKa3aTelIeM; CTaHJIapTHas
dbopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH TEUCTBUTENIbHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.



BemonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PalUMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUsI U HEPABEHCTBA JUJI PELICHUS MATEMATUYECKUX 3a]1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM allllapara ainreopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpEe/eNICHUs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTb NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUHU, HYJIU
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEWHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBath rpaduku (QyHKUMA Ui HCCIENOBAaHUS IPOLIECCOB MU
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (HOpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpUudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanbHbIX 3a7a4 IPUKIIAIHOIO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONUCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MNOHSTUSMH: ONpeNeNIeHne,  Teopema, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yuciaa v BLIYUCJICHUSA



OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA NMPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALTMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsiT CBOMCTBAa CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHIA;
ONEPUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPELIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapudmel;
OTNEepUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perieHus NpoCcTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxonute penieHuss npoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MNOHATUSAMM: MEpPUOAMYECKAsT  (QYHKLUMS, POMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeN0BAHNS (PYHKIMU, 3aJaHHOUN rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (DYHKLMH; H300paxaTh UX HA KOOPAWHATHOM MJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOHON JJIsI PEIICHUS
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.



Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIENOBaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKICHHS HAWIYYIIErO PEIICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OmnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JIE€MEHTAPHBIX (DYHKIWH; BBIYUCIATH WHTErpal
o ¢popmyne Herorona—JleliOuuia.

Pemarte npukiagHele 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yucesl. PallioHabHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—Oi CTETIeHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI

MHOXecCTBO, Olepauu HajJ MHOKECTBAMM. 1

Huarpammsl Ditiepa—Benna

Pannonanbueie yncna. OObIKHOBEHHBIE U

JECATUYHBIC IPOOH, TTPOIICHTHI, 1

OecKOHEYHBIE IEPUOINUECKHUE IPOOH

Apudmerndeckne onepanum ¢

palvoHaIBHBIMH YUCTIAMHU, 1

peoOpa3oBaHUs YUCIOBBIX BhIPAKECHHMA

[Ipumenenue qpobeit U MPOLEHTOB JIst

pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

OTpaciell 3HaHUW U peabHOU KU3HU

[Tpumenenue apobeli u MPOIEHTOB AJIs

pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

OTpaciell 3HaHUM U peanbHOM KU3HU

[elictButenbHbIe ynca. PanmonanbHble U 1

MppALMOHATIbHBIE YHCIIa

ApudmeTnueckue ornepauu c 1

JIEHCTBUTEILHBIMU YUCIIAMH

[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA

OKPYTJICHUS, IPUKUIKA U OIICHKA 1

pe3ynbTara BEIYUCICHUN




ToxnecTBa U TOX/IECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 Mertona uHTEpBaJIOB
13 Pemenue nensix U ApoOHO-paIMOHATBHBIX
yYpaBHEHU U HEPABEHCTB
KonTponbHas padora o Teme "MHOXKeCTBa
14 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3aumuo obpaTHBIC QYHKITUU
['paduk pynkuuu. O61acTh OnpeneaeHus u
16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynu
dbyHkuH. [TpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeUETHBIE PYHKIINU
CreneHb ¢ IeIbIM IT0Ka3aTelIeM.
18 CranpmaptHas ¢popma 3armcH
JNEUCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue noaxossmeii popmbl
19 3aIIACH IEHUCTBUTEIIBHBIX YUCEI IS
pENICHHS TPAKTHICCKHUX 3371a9 U
MIPEJICTABICHHS TAHHBIX
CrenenHast GyHKIUS C HATYpATbHBIM U
20 LEJIBIM IMoKa3aTeiieM. EE cBolicTBa U
rpadux
21 ApudmeTniecknii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

93 CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHOM CTEIICHU

24 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

26 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—OM CTENEeHU

97 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—oii cTerneHu

28 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—OM CTENeHU

29 JleiicTBus ¢ apupMETHUECKUMH KOPHIMH
N—OM CTENeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIEeHU

31 Pemenne nppaninOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

39 Peuienne uppaimoHaibHBIX YpaBHEHUN U
HEPABEHCTB

33 Peienne uppaimoHaibHBIX YpaBHEHUN U
HEPABEHCTB

34 Pemienne nppaiiuOHAIBHBIX YPAaBHEHHUN U
HEPABEHCTB

35 Pemienne uppaiimoHaibHBIX YpaBHEHUN U

HEPaBEHCTB




36

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
KontponpHas pabora o Teme

38 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMmeHTa

41 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHTE€HC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuveckass OKpy>KHOCTb,

43 oTpeieNIeHUe TPUTOHOMETPUICCKIX 1
(GYHKIMI YHMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpeEIIEHNE TPUTOHOMETPUYECKHX 1
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

49 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1

BBIPAXKEHUIN




[Ipeobpa3zoBanue TPUTOHOMETPUUECKUX

51 . 1
BBIpXEHUI

59 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUM

53 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUN 1

55 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

56 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

57 Pemienne TpuroHoMeTpuUeCcKUX ypaBHEHUN 1

58 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

59 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
KonTponbhas pabota no teme "®opmyrb

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS

61 nocienoBarenbHocTel. MOHOTOHHBIE 1
10CJIEI0BATENbHOCTH
Apudmernueckast 1 reoMeTpUyecKas

62 nporpeccuu. Mcnonb30BaHNE POTPECCHH 1
JUTSL PeIICHUsT PeaTbHBIX 33124
NPUKJIAJHOTO XapakTepa
beckoHeuHo yObIBaroIias reoMeTpuueckas

63 nporpeccusi. Cymma O€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECKOM MPOTPECCHH

64 ®opmya CI0KHBIX TPOLIEHTOB

65 ®dopmyra CII0KHBIX TTPOLIEHTOB




O0001enue, cucreMaTA3alis 3HaHUH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIECKOTO 1
aHanuza 10 kacca
67 Wrorosas KoHTpoJBbHAS paboTa 1
O0001Ienre, cUCTEMAaTH3aLMs 3HaHUH 3a
68 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYECKOTO 1
aHanuza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
CreneHb ¢ palMOHAJIbHBIM II0KA3aTeNeM
CBoiicTBa CTENEHU
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
4 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaLUX 1
paloHaIbHbIE CTENIEHU
6 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
8 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [Toka3zarenbHas (pyHKIMA, €€ CBOWCTBA U 1
rpadux
KonTponbhas pabota no teme "CreneHs ¢
12 PalMOHATILHBIM [TOKA3aTEIEeM. 1 1
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YPaBHEHHU U HEPABEHCTBA"
13 Jlorapudm gyucia 1
14 JlecaTUUHbIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne GyHKINHU, HX
cBOiicTBa U rpaduKu

08 Tpuronomerpuyeckue GyHKINHU, UX

CBOMCTBa U Tpaduku




[IpuMepsl TPUTOHOMETPUIECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GyHKITHH

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
IIPOU3BOJHOMN

40 I'eomerpuueckuii u puznIecKuii CMbICT
MIPOU3BOAHOM

41 [Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIUN

42 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
Y4acTHOTO (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYyHKIIMHA

45 [Tpon3BoHas CyMMBI, TPOU3BEACHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne npou3BOIHON K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 WCCJICIOBAHHIO (DYHKIIMI HAa MOHOTOHHOCTh
U KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxxnenrne HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO

3HaYeHUs PYHKIIMH Ha OTPE3Ke




Haxoxc;[eHHe HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpolLIecca, 3aJJaHHOTO (popMyIoi
WM TpaduKoM

57 KonTtponpsHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

60 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICJT MHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gu3ndecKuit
CMBICJI HHTETpaia

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruucnenue nunrerpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpaia no gpopmyie
Herorona—Jleiibauma

65 Brruucnenue uaTerpaia no gpopmyie
Herorona—JleitOnuma

66 Brruucnenue unterpana mno gpopmyie
Herorona—Jleiibauma

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenne mpukiagHbIx 3a1a4 ¢ TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKAa3aTeNbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

Cucrembl COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTesbHbIX, JIOrapU(HPMUUIECKUX
YpaBHEHH U HEPABEHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7
pELIEeHUs] ypaBHEHUI U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILIECHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o01acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTtponbnas padora no teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
peaIbHOM KU3HU

81 HarypanbHble U menpie 9ucia B 3aja4ax u3
pEATbHOM KU3HU

82 [Tpu3HaKy AEITMMOCTH LETBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpu3HaKy JEIMMOCTH LEBIX YUCEI

85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHU. YpaBHEHUA

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

o1 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS




3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui. HepaBencTsa

95 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

96 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTro 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTHU4eCKOTO 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: anredpa 1 Hayana MareMaruueckoro ananuza. 10-11kmaccer
VYyeOHuk 11 00111e00pa3oBaTebHbIX Opranu3anuii (6a3oBelil ypoBeHb). B 2
4. /A. T". MopakoBu4 U ap.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Marematurka: aireOpa v Hayaina MareMarnueckoro ananusa. 10-11kmaccel
VYuebHuk ajig o01ieo0pa3oBaTeabHbIX OpraHu3anuii (6a30Bbiid ypoBeHb). B 2

4. /A. T". MopakoBu4 1 ap.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://math-ege.sdamgia.ru/

Kputepun onieHMBaHHs 00pa30BaTEIbHBIX JTOCTUXKCHUN
yYaluxcs

OueHka MMCbMEHHBIX KOHTPOJBHBIX pad0oT oOyvarouuxcs no anreope.
OTBeT OILICHMBAETCSI OTMETKOM «5», €ClIu:
- paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

- B JIOTUYECKUX PACCYXKICHUSX W OOOCHOBAHWU PEIICHUS HET MPOOENoB U
OINOOK;

- B pEUICHWU HET MaTEeMaTHYECKUX OIMMOOK (BO3MOXXHA OJIHA HETOYHOCT,
OMHKCKAa, KOTOpas HE SBIACTCS CICACTBHEM HE3HAHHWS WM HETIOHHMMAaHUS
y4eOHOro MaTepuana).



OtmMmeTka «4» cTaBUTCS B CIEIYIONIUX CIydasX:

- paboTa BBIMOJNHEHA TMOJTHOCTBIO, HO OOOCHOBAaHHSA WIArOB PEUICHHUS
HEJOCTaTOYHbl (€CIM yYMEHUE OOOCHOBBIBaTb PACCYXACHHMS HE SBISIIOCH
CHELMAIbHBIM 00OBbEKTOM IPOBEPKH);

- JIONyILIEHbl OJHAa OMmMOKAa WIM €CThb JBa — TPU HENOUETa B BBIKJIAJKAX,
PUCYHKaxX, uepTekax WU rpapukax (eciau 3T BUAbl pabOT HE SBISUIUCH
CHELMAIbHBIM 00BEKTOM IPOBEPKH ).

OtMmeTKa «3» CTaBUTCS, €CIIU:

- JomnylieHo Oosee OJHOM OMMOKM WU 0oJjiee JBYX — TpEX HEJOYETOB B
BBIKJIAJIKAX, 4YepTexax wid rpadukax, HO oOydaronmiics oOnagaeT
00s13aTeTbHBIMA YMEHHUSIMH T10 TIPOBEPSIEMOM TEME.

OtMeTKa «2» CTaBUTCS, €CIIU:

- JOIIYHICHBI CYIMICCTBCHHBLIC OHII/I6KI/I, IIOKAa3aBIINC, YTO o6y%uoumﬁc;1 HC
O6HaﬂaCT 00s13aTCILHBIMHA YMCHUAMM I10 II&HHOfI TEME B MOJHOM MCpC.

VYuurenb MOXKET MOBBICUTh OTMETKY 3a OPUTHMHAJIBHBIM OTBET Ha BOIIPOC WIIU
OPUTHHAIIFHOE pEIICHUE 3aJa4yd, KOTOPHIE CBHIETEIbCTBYIOT O BBICOKOM
MaTeMaTUYECKOM pa3BUTHUM OOYYAIOIIErocs; 3a peleHue Ooliee CI0KHOU
3aJ]auu WM OTBET Ha OoJiee CIIOKHBIN BOIIPOC, MPeAIokKeHHbIe 00yUaroemMycs
JOTIOJTHUTEIHHO TIOCTIE BBITIOJIHEHUSI UM KaKUX-JTH00 IPYTHX 3aJaHHi.

OrneHKa yCTHBIX OTBETOB OOyUaroluxcs 1o anreope.

OTBeT O1IeHUBAETCA OTMETKOM «5», €CIIN YYEHHUK:

- TOJHO pacKpbul CcOJEp)KaHWe Marepuaisa B oOBeMe, MPETyCMOTPEHHOM
MPOTrpamMMoOi U Y4eOHUKOM;

- W3JI0KWJT MaTepuaj rPaMOTHBIM SI3bIKOM, TOYHO HMCHOJIb3Ysl MAaTEMATHYECKYIO
TEPMHUHOJIOTHIO " CHUMBOJIHKY, B ONPENEIICHHON JIOTUYECKON

ITOCJIEA0OBATCIIbHOCTH,

- IPABUJILHO BBITMOJIHWI PUCYHKH, YEPTEKH, rpaduKH, COMTyTCTBYIOIINE OTBETY;



- TOKa3aJl yMEHWE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEPAMH,
MIPUMEHSTH €€ B HOBOI CUTYallU! NP BBINOJHEHUU TPAKTUYECKOTO 3a/1aHHUS;

- IPOJAEMOHCTPUPOBAII 3HAHNE TEOPUHU PAHEE U3YUEHHBIX COMYTCTBYIOIIUX TEM,
c(hOpPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIb3YEMBIX MpPU OTBETE YMEHUW U
HABBIKOB;

- OTBCYAJI CaMOCTOATCIIBHO, oe3 HAaBOIAIIHUX BOIIPOCOB YUHTCIIA,

- BO3MOJKHBI OJHa — JABC HCTOYHOCTH IIPH OCBCHICHHC BTOPOCTCIICHHBIX
BOIIPOCOB HJIM B BBIKIIAAKAX, KOTOPBLIC YUYCHHK JICTKO HMCIIPpABUJI II0CJIC
3aMCUYaHUusA

YUUTENS.

OTBeT OLEHUBAECTCS OTMETKOU «4», €clih yHOBJIETBOPSET B OCHOBHOM
TpeOOBAHMSIM Ha OLEHKY «5», HO MPU 3TOM UMEET OANH U3 HEAOCTATKOB:

- B H3JI0XKCHHH JOIIYIICHBLI HeOOJIBIIINE HpO6€JIBI, HC HCKa3uBIICC
MAaTCMATHYICCKOC COACPIKAHUC OTBCTA,

- OJOIIYHICHBI OJHWH — JBad HCIOYCTa IIPHU OCBCIICHHHN OCHOBHOI'O COACPIKAHMA
OTBCTa, UCIIPABJICHHBLIC ITOCJIC 3aMCYaHUA YUUTCIIA,

- JOIIYIICHBI ommnbOka wuian OoJjiee ABYX HCIOYCTOB IIpU OCBCHICHHU
BTOPOCTCIICHHLIX BOIIPOCOB HJIM B BBIKJIAAKaX, JICTKO HCIPABIICHHBLIC IIOCJIC
3aMCUaHUA YUUTCIIA.

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyYasx:

- HENOJHO PAacKpbITO COAEp:KaHuE wmaTepuana (CoaepKaHue H3JI0KEHO
¢dbparMeHTapHO, HE BCEr/Ia MOCJIeI0BATEIHHO), HO TIOKA3aHO OO0IIee MOHUMAaHUE
BOIIpOCA W TMPOJEMOHCTPUPOBAHBI yMEHHUS, JOCTATOUHBIE JIA YCBOEHUS
MIPOTPaAaMMHOTO MaTepHaIa;

-  HUMCIUCH 3aTpyAHCHHA WKW  JOIIYIHICHBI OIMOKH B OIIPCACIICHUU
MaTeMaTH4YEeCKOMN TCPMHUHOJIOTHH, YCPTCIKAX, BBIKIIAJAKaX, UCIIPABIICHHBIC ITOCJIC
HCCKOJIbBKHX HABOIAIMIUX BOIIPOCOB YUUTCIIA,

- YYEHUK HE CIPABWICSA C NPUMEHEHHEM TEOPUH B HOBOW CHUTYyalHUH IIpU
BBITIOJIHEHUU TPAKTUYECKOTO 3aJaHusl, HO BBIMIOJHUI 3aJaHusl 00A3aTEIbHOIO
YPOBHS CJIOKHOCTH 10 JAHHOW TEME;



- NpA JOCTATOYHOM 3HAHUM TEOPETHYECKOTO Marepuhana BbISBIICHA
HEJ0CTaToYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEIYIOIIUX CIydasiX:
- HE PaCKpBITO OCHOBHOE COJIEpKaHUE yUeOHOTO MaTepHaa;

- 0OHApY>XEHO HE3HAHHE YYEHHMKOM OoJbllied WM HauOoyiee BaXKHOM YacTu
y4eOHOTO MaTepHaa;

- JIONYIIEHbl OWIMOKM B ONPEJIEICHUU MOHATUM, MPU HCIOIb30BAHUU
MaTeMaTUYeCKOW TEPMHUHOJOTHUH, B PHUCYHKaX, 4YepTexax Wiu rpadukax, B
BBIKJIAJIKAX, KOTOPBIE HE UCIIPABIICHBI ITOCIIE HECKOIBKUX HABOISIIMX BOIIPOCOB
YUUTENS.

HEPEYEHDb KOHTPOJIBHBIX PABOT

1. 10 xnacc. KonTponbHas paboTa 1mo Teme: "MHOKEeCTBa PAlMOHANBHBIX 1
NEHCTBUTENBHBIX Yncel. PalnoHa bHbIe YpaBHCHUS U HCPABEHCTB"

2. 10 xmacc. KonTponsHas paboTa 1mo Teme: "Apudmerndeckuii KopeHb N—oii
creneHu. MppanuoHanbHble ypaBHEHUSI U HEpAaBEHCTBA"

3. 10 ximacc. KonTponbHas paboTa 1o TeMe: "dopMyIibl TPUrOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHHs "

4. 10 xnacc. UtoroBast KOHTpoJibHas padoTa.

5. 11 kmacc. "Crenens ¢ panMoHaNIbHBIM MOKa3aTeseM. IlokazaTenbHas QyHKIHSL.
[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA'.

6. 11 kmacc. KontponbHas padota 1mo Teme: "JlorapudpMudeckas GyHKIHMSL.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA. TpUroHomMeTpudyeckue QyHKIMU U UX
rpaduku. TpuroHoMerpuyeckrue HepaBeHcTBa"

7. 11 xnacc. KontposnbHas pabota 1o Teme: "Tpoussoauas. [Ipumenenue
MIPOU3BOJHOMN" .

8. 11 xnacc. KonTposnbsHast paboTa 1o Teme: "Unrerpan u ero npuMeHeHHs.
Cucremsl ypaBHeHUI"

9. 11 xmacc. UtoroBast koHTposIbHAS paboTa



JaTbl KOHTPOJIBHBIX PadOT
10 Kaace
1. 10 xnacc. KontponbHas paboTa 1o TemMe: "MHOKeCTBa paiOHaIbHBIX

U JIeUCTBUTENBHBIX ynceln. Palimonansueie ypaBHeHus U HepaseHcTB" (16.10-

20.10.23)

2. 10 xnacc. KontponbsHas paboTa o TeMe: "ApudmMeTndeckuii KopeHb

n—oii crenenu. MppanuonanpHbie ypaBHeHUs 1 HepaBeHcTBA" (29.01-
03.02.24)

3. 10 xnacc. KortposbHas paboTa 1mo Teme: "®opmyiibl TPUTOHOMETPHUH.
Tpuronomerpuueckue ypaBaenus" (15.04-20.04.23)
4. 10 xiacc. Mtoroas koHTposibHas padota. (20.05-25.05.24)
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