MyHununajbHoe 010/1KeTHOE 001e00pa3oBaTeibHOE YUpeKIeHue
«Cpennsisi o0meodpazoBarenbHas mkoJa Ne2 umenu McaeBoit AHTOHUHBI UBaHOBHBI)

-
L [OKYMEHT MOAMUCAH
Q,v.i, SMEKTPOHHOW NOAMNMUCHIO

N A

4
3R

Ceptudukat: 50176EA85631374884617DCBF8746911
Bnapeneu: Kopotaesa Hatanba BauyecnaBoBHa
DencteuteneH: ¢ 10.02.2023 go 05.05.2024

.
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PABOYAS ITPOT'PAMMA

MATEMATHUKA U UHOOPMATHUKA

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

(0230BBIN YPOBEHD)

CPEJHEE OBILIEE OFPA3OBAHUE

CocraBneHa B COOTBETCTBUM C INPUMEPHON OCHOBHON 00pa3oBaTeIbHOM MporpaMMoi

cpeaHero ooOmero oOpa3oBaHUs

(omobpena pemreHueM  ¢eaepaibHOTO  y4eOHO-

METOJMYECKOT0 OO0BbEAMHEHUs M0 00IIeMy OOpa30BaHUIO, MPOTOKOJ OT 29 ceHTAO0ps

2022 rona )



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueGHOTo Kypca «Anredpa v Hadajla MAaTEMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs mis obydaronmuxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOro TOCYIapCTBEHHOIO0 00pa30BaTEIBLHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30OBaHHIO, M TPATUIIUNA POCCHUCKOTO
oOpazoBanusi. Peanmuzanusi mporpaMMbl OOECHEUYHMBAET OBJAJICHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIONIMMHU OCHOBY JIJIi CAMOPAa3BUTHS W HENPEPHIBHOTO
oOpa3oBaHusl, 1IEJIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJMN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadama MaTEeMaTHYCCKOTO aHAIHM3a» SIBISICTCS OJHUM U3
HauOoJiee 3HAYMMBIX B TIpOrpaMMe CTaplieidl IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH O0OECIeYMBAET HWHCTPYMEHTAJIbHYI0 0a3y Uil HW3Yy4YEHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCs Ha YpPOBHE, HEOOXOJIMMOM JUIsl OCBOEHUS
KypcoB HWH(MOPMATHKH, OOIIECTBO3HAHUS, HWCTOPHUH, CIIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecs OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN
HAyKH, KOTopas (popmMynupyeT CBOU JOCTUXKEHHUS B MaTeMaTHUeCKoi popme.

Kypc anrebpsl 1 Hayam MaTeMaTHYECKOTO aHAIIM3a 3aKJIaJAbIBa€T OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKoOHaAaMU (U3UKH, XUMHU, OWOJOTHH, TOHWMAHHUS
OCHOBHBIX TEHJCHIIMMA OSKOHOMHUKH ¥ OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX MH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEIHEBHOW XKM3HHW. B TOXe Bpems OBIaJIcHUE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTHMMH MaTEeMaTHYECKUMU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTD
YTBEPXKIEHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3allNI0, a0CTparupoBaHue U
aHAJIOTHIO, GOPMHUPYET KPEaTUBHOE M KPUTHUCCKOE MBITIUICHHE. B X071¢ n3ydeHus
anreOpbl M HavyaJl MaTeMaTUYeCKOro aHalu3a B CTapuied IIKoJie ydaluecs
MOJIYYatOT HOBBIM OMBIT PENICHUs] TPUKIAIHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTeMaTUYECKHX MOJCNICH pEeaNbHBIX CUTYalluid W WHTEPIPETAINH
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  NpPUMEpaMHd  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B TIpHpOAE, HAyKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTUYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

Kypc oGnamaer 3HAa4YMTENbHBIM BOCIHUTATEIBHBIM TMOTEHIIUATIOM, KOTOPBIMA
peanu3yeTcs Kak 4depe3 y4eOHbI MaTepual, CIOCOOCTBYIONMUNA (OPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUS, TaK U yepe3 crneuu@uKy ydeOHOU N1eaTebHOCTH,



TpeOyrolen CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, IIPOJIOJKATEIBbHOM
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe Mmeronuku oOydeHus anredpe M HayalaM MaTeMaTHUYECKOTO
aHaJIn3a JEKUT AEITeIbHOCTHBIA MPUHIIUIT 00Y4EHHUS.

CrtpykTypa Kypca «Anredpa U Hayalla MAaTEMaTHYEeCKOTO aHaJIM3ay BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JTUHUU: «YUuciaa U BBIYUCICHUSD,
«DyHKIIMU U TpaQuKu», «YpaBHEHHs U  HEPABEHCTBAY, «Hayvana
MaTeMaTHYeCKOro aHanmsa», «MHo)kecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIUYECKUE JMHUN H3YyYalOTCd Ha NPOTSHKEHUU JBYX JIET
oOy4eHHs B CTaplliei IIKOJIe, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTEIEHHO
HACBIIIAsACh HOBBIMM TeMaMu W  pasfaenamu. J[aHHBIA Kypc  SIBIIIE€TCS
WHTErPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSET B ce0e colepKaHUEe HECKOJIbKUX
MaTEMaTUYECKUX TUCUUIUIMH: anredpa, TPUroHOMETpUs, MATEMaTUYECKUI aHAIIN3,
Teopusi MHOXecTB U Jp. [lo mMepe Toro kak yuwamiyecs OBJIaJeBalOT BCE OoJee
HMIMPOKUM MaTEMAaTUYECKUM alIapaToM, Y HUX IOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEPUICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb PEATbHOU
CUTyalluM, TPUMEHATh 3HAaHUS, MOJIYy4YeHHbIE B Kypce «Anrebpa M Hayaia
MaTEMaTUYECKOr0 aHaJIU3ay, IJIs PElIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOU
MaTEeMaTU4YeCKOM 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOIYUYEHHBIN pE3yibTar.

ConepxxarenpHo-MeTOoaAMYECKas JIMHAS «Hucna M BBIYUCIEHUS) 3aBEpPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IKoJie. B crapiieil mikosie ocoboe BHUMaHUE YAEISETCS
(OpPMHUPOBAHNIO MPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIUX B cels
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
PAalMOHAIIBHO BBINOJHATh JEHCTBHUS C HUMH, J€JaTh IPUKHUIKY, OLIEHHUBATH
pesynbrar. OOyuvaromuecs MOJYy4arOT HAaBBIKM NPUONMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JCHCTBUM C 4YHUCIaMU, 3alMCaHHBIMM B CTaHAapTHOU ¢opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMSI YHNCIIOBBIX BBIPAKEHU.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEAIN3YETCS Ha NPOTSIKEHUU BCETO
oOydeHHs] B CTaplield WIKOJe, IOCKOJIbKY B KaXKIOM pasjelie MporpamMMbl
MPEIYyCMOTPEHO PEIIEHNE COOTBETCTBYIOIIUX 3ajad. OOyuaromuecs: OBIaJeBalOT
pa3NMYHBIMM METOJAMH PEIICHUS LENbIX, PAlWOHAJIbHBIX, WPPAlMOHAIbHBIX,
MOKAa3aTeNbHBIX, JIOTAPUPMHUUECKUX W  TPUTOHOMETPUUYECKHUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. l1orydeHHbIe yMEHNs UCTIONIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUMNA C MOMOILBIO MPOU3BOAHOM, PEUICHUU MPUKIAIHBIX 3a7ad M 3ajay Ha
HAaxXOXKJE€HUE HauOOJBIIMX M HAUMEHbIIUMX 3HauYeHUW ¢yHKuud. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOPMHUPOBAHUE YMEHMMH
BBIMOJHATh pacdy€rsl Mo (opmynaM, MpeoOpa3oBaHUs LETbIX, PAUOHATIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKECHHI,



COJEpKalIMX cTerneHu u Jjorapudmel. brarogaps mu3yueHuio anredpanveckoro
MaTepuana MPOUCXOOUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO  H
a0CTpAaKTHOrO MBIIUICHUS Yy4yauuxcs, (QOPMUPYIOTCS HAaBBIKH J€IyKTHUBHBIX
paccyxleHuid, pabOThl €  CHUMBOJIbHBIMU  (opMamMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npengaraeT A(PQPEKTUBHBIE HHCTPYMEHTBl JJIA PEIICHUS TMPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
S3bIKA HAYKH.

ConepxarenpbHo-MeToauueckas JuHUS «DyHKkMM u  rpaduku» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUSAMH Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE 3a7aET
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepHaa. N3yuenue CTENEHHOI,
MOKa3aTeJIbHOM, JTOrapu(pMUUYECKON U TPUTOHOMETPUYECKHUX (DYHKIIHI, NX CBOWCTB
U TrpadUKOB, UCHOJIb30BaHUE (DYHKUIMU 7S pelIeHus 3ajad U3 Ipyrux y4eOHbIX
IIPEIMETOB U PEANBHON KU3HU TECHO CBA3aHO KaK C MaTEMATHYECKUM aHAJIU30M,
TaK M C pEUIeHWEM YpaBHEHH M HepaBeHCTB. llpu 3Tom OombIIOoe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIEIOBAaTh MOJYyYECHHbIE (YHKLIHH, CTPOUTH HUX
rpaduku. Matepuan 3TOi coaepKaTeIbHON JTMHUU HALIEJICH Ha pa3BUTHE YMEHHI
M HaBBIKOB, TIO3BOJISIFOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznmuuHoi dopme: aHaTUTUYECKOU, rpaduyeckoi u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHUIO AJTOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Hauyana maTeMaTHyecKoro aHaiau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
cTpouth Tpaduku (QYHKIUNA, ONpENeNsATh WX HauOOIbIIME W HAUMEHbIIIHE
3HAYEHUA, BBIYUCIATH IUIOMaAH (QUIYyp M OOBEMBI Tell, HaXOJIUTh CKOPOCTH H
YCKOpeHMsl TmporeccoB. JlaHHas cojaepxkaTenbHas JUHUS OTKPBIBa€T HOBBIE
BO3MOYKHOCTH ITOCTPOEHUS MaTEMaTUYECKUX MOJENEeH pealbHbIX CUTyalui,
HAXOXKJEHUSI HAWY4IlIEro peuieHusl B MPUKIAIHBIX, B TOM YHUCJE COLMAJIbHO-
HKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMU MAaT€MAaTHYECKOTO aHallh3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (DOPMAIBHO-TOTHYECKOTO U KPEATUBHOTO
MBILUICHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaThb NPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TeXHHKe M HcKyccTBe. OOyuaromuecs Yy3HAKOT O
BBIJIAIOLIMXCSI PE3yJibTaTax, MOJYYEHHBIX B XOJE pPa3BUTHS MAaTEMaTUKH Kak
HAyKH, U UX aBTOpaX.

ConepxarenpHo-MeTOAMYECKasd JTUHUSA «MHOXKecTBa U JIOTHKa» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPHUM  MHOXECTB. TE€OpEeTUKO-MHOXECTBEHHBIE
IPEACTABICHUS TPOHU3BIBAIOT BECHh KYpC IIKOJBHOW MAaTEMaTUKUA U MPEAJIararT



Haubosee YHUBEPCATbHBIN SA3bIK, OOBEIUHSIIONINN BCE pa3ebl MAaTEMAaTUKH U €€
IPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMAaTUUYECKUE TUCUUIUIMHBI B €QUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXKHOCTb IIKOJBHUKY IOHHUMAaThb TEOPETHUKO-
MHOKECTBEHHBIH S3BIK COBPEMEHHOM MAaTeMaTHKH M MCIIONb30BaTh €ro JUisl
BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa m Hayajga MaTEMaTUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MaT€MAaTHYECKOrO0  MOJEIHMPOBAaHUSA, KOTOpPbIE MPU3BAHBI
c(OpMUPOBATH HABBIKU ITOCTPOECHUS MOJIEIEH pealbHbIX CUTyalUil, UCCIEA0BAHUS
TUX MOJEJEH C MOMOIIBIO amnmnapara aaredpsl U MaTEMaTHYECKOro aHalu3a |
WHTEPHPETALNN MMOTYYEHHBIX pe3yJabTaToB. Takue 3aJaHusl BIUIETEHbI B KaXKIbIi
U3 pa3JesioB MIPOrPaMMBbI, IOCKOJIBKY BECh MaTepUa Kypca HIMPOKO MCIIONb3YETCs
JUISL peLIeHUs] NIPUKIAAHBIX 3a1ad. 1Ipu pemeHun peasbHbIX NPAKTUYECKUX 33]ad
yyalecs: pa3BUBAIOT HaOJIIOJaTeNIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCHOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. JlesTeabHOCTh O (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCE M3YYEHHs BCEX TeM Kypca «Anredpa um Hayana
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM ruiaHe Ha HM3y4eHHE Kypca aireOpbl M Hadajdl MaTeMaTH4eCKOTro
aHanun3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja o0ydenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa 1 BBIYMCICHUA

Panmonanpupie uncina. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEYHbIE  NEPUOAUYECKHME  ApoOH. Apu(pMeTHYEeCKHE  Omepaluu  C
palMOHANIBHBIMU YHMCIIAMHU, PE0OPa30BaHUs YUCIOBBIX BhIpakeHUU. [IprumeHeHmne
Ipo0el U TPOLEHTOB ISl PEIICHUs MPUKIAIHBIX 337a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U pEaTbHOM KU3HH.

JeiictBuTenbHble 4uncla. PanMoOHaNIbHBIE W UPPAUMOHAIBHBIE YHUCITA.

ApupmMernyueckre onepanuu ¢ 1eMCTBUTENbHBIMU ynciaamMu. [IpubmmkEnnbie

BBIYMCIICHUS, IPaBUiIa OKPYTJICHUS, IPUKNKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1uensiM  mnokasareneMm. CranpaptHas  ¢opma  3amucu
neficTBUTENbHOrO  yucia. Vcmonp3oBaHue —moaxonsmied  (Gopmbl  3amucH
JEUCTBUTEIBHBIX YUCEN U1 PEIICHUS NPAaKTUYECKUX 3a4ay M IPEIACTaBIICHUS
JAHHBIX.

ApudpmMernuecknii  KOpeHb  HaTypaJbHOW  creneHd.  JledicTBua ¢
apu(pMETUYECKUMH KOPHSMHU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC U TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABECHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa3OBaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHHE, KOpEHb YpaBHEHHsA. HepaBeHCTBO, peElIeHHE HEpPaBEHCTBA.
MeTton UHTEPBAJIOB.

Pelenue uenbix U ApoOHO-pAIMOHANIBHBIX YPABHEHU U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a1ad
W 33]1a4 U3 Pa3IMYHbIX 00J1acTel HayKU U PeaIbHON KU3HU.

DYyHKIUMU U TPaPUKHU

Oynkius, crnocoObl 3amanus  (Qyskmuu. ['paduk  dyaknun. B3aumuo
oOpaTHbIe (PYHKITHH.

ObnacTe onpeneneHuss 1 MHOXECTBO 3HaueHUi (ynkumu. Hymu ¢yHkium.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIHH.

CrenenHas QyHKIHS C HaTypalbHBIM M IIEJIBIM MOKa3zarenaeM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-OM CTENEHHU.



TpuronoMmerpruueckasi OKpPY>KHOCTb, OIPEJAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauvana maremaTH4eckoro aHajimsa

[locnenoBarenbHOCTH,  CHOCOOBI 3a/1aHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE [TOCIEI0BATETLHOCTH.

ApudmeTrnueckas U reoMeTpruecKas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKOU
nporpeccur. dopmyna CIOKHBIX MPOLEHTOB. VCMoiab30BaHME MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOIO XapaKTepa.

MHoxkecTBa H JIOTHKA

MHokecTBO, omepauuu HaJa MHOXkecTBaMH. Jlmarpammel OJitnepa—BeHHa.
[IpuMeHeHrne TeOpEeTHUKO-MHOKECTBEHHOIO ammapara JJisi OMHMCAHUS pPealIbHbIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYCOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia v BBIYUCICHUA

Harypanbabie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTENECHU.

Jlorapudm uncna. JlecssTUUHbIE U HATYpAJIbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXKeHH, COAEPIKAIIIX JTOTAPUPMBI.

[IpeoOpa3oBaHre BBIpAXKEHHUM, COAEpPXKAIIUX CTENEHU C PalUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUs 1 HEPABEHCTBA.

CucrteMbl TUHEWHBIX ypaBHEHUH. PellleHre MpUKIAIHBIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl M1 COBOKYITHOCTH PAllMOHANIBHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ad U3 pazlU4HbIX o0JacTedl HayKd M peabHOU
KU3HU.

DYyHKIUY U TPaPUKHU

Oyukuusa. Ilepuoanueckue  pyHkiuu. IIpoMexyTkKu  MOHOTOHHOCTHU
bynkuuu. MakcuMymbl U1 MUHUMYMbI (yHKuuu. HaumbOonblnee M HauMeHbllee
3HaYeHUE (PYHKINUU HA IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U I'paUKH.

[TokazarenpHas u norapudmuyeckas GyHKIUU, UX CBOWCTBA U TPaPHUKH.



Hcnonb3oBanue rpadukoB (YHKIMA A7 pelIeHUs] YpaBHEHUN W JIMHEMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB GYHKIUNA I WCCIACAOBAHMS TIPOILIECCOB H
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPHU PELICHUWU 3a/1ad U3 APYIHX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HH.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

HenpepsiBabie hyHKIMHU. MeTo1 HHTEPBAIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnas  ¢yukuu. ['eomerpuueckuii U (GUBHYECKUM  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  aneMeHTapHbIX  GyHKUUA.  Dopmynbl  HaxOXJEHUSA
MIPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHne MpoU3BOAHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxaenue HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus: (QyHKIUHA Ha
OTpE3KE.

IIpruMmeHenue NPOU3BOJHOM Ul HAXOXKIACHUS HAWIYYIIETO pEIICHUSA B
NPUKIAIHBIX 3aJadax, JId OIPEAENEHUS CKOPOCTHM IIPOILECCA, 3aJaHHOTO
bopmyoii umm rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

WNurerpan, ero reoMeTpuyeckuii W (Qu3anyeckuii cMmbici. Berauciienue
uHTerpana no popmyne Hetorona—Jleitonuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOI‘O mpcameTa «Maremartuka» JOJIDKHO o0ecrneynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p330BaHI/IH CICAYIOIHX JTJUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6paSOBaTeJIBHBIX PE3YyJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XxapakTepUu3yrTCs:

I'paxk1aHCcKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKOM MO3UIIUKM 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SIBICHUMH,
mpolenyp TpakaaHCKOTO obmiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSAMY 1 HA3HAYCHHUEM.

[TarpuoTUueckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM TpaxAaHCKOW UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUICKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONW MAaTEMAaTHUYECKOW IIKOJIBI,
K MCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHS, OTUYECKOTO  TOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JIOCTUKEHHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy MYIIETO.

DCTeTU4YeCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKJIIOUYAs ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, pEeIIECHNH, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMATHUYECKHUM ACMEKTAM Pa3IMYHBIX BUJIOB UCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYECKUE 3HAHHS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBINA PEKUM 3aHITHH U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); ¢bu3nUecKoro
COBEpIIIECHCTBOBAHUS, npu 3aHATUAX CHIOPTUBHO-03/J0POBUTEILHON
JESITEIIbHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYAOJIIOOHUS; WHTEPECOM K
pa3nuuHbiM  cepam  MpoPecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHEM COBEpILNATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealm30BbIBATH COOCTBEHHBIE IKU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0Opa3oBaHUIO W
caMOOOpa30BaHUI0 HA MPOTSKEHUM BCEM >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMAaTHYE€CKON HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYphbl, MOHUMAHUEM BIUSHUSA
COIIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBbHON
Cpellbl, OCO3HAaHMEM TJIOOAIBHOIO XapakKTepa JKOJOTMYECKUX MpOoOJieM;
OpUCHTaIlMEe Ha MPUMEHEHUE MAaTEeMaTHYECKUX 3HAHUWU JJIs pElIeHUs 3aaad B
0o0JaCTH  OKpyKalolel Ccpelbl, IJIAHUPOBAaHUS TIOCTYNIKOB W OICHKUA UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH U  OOIIECTBEHHOM TMPAKTUKH, IOHUMaHHEM
MaTE€MaTUYeCKOM HAayKH Kak c(epbl 4YelOBEYECKOM IEeATEIbHOCTH, 3TAaloOB €€
pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIM3AIMU; OBJIAJICHUEM SA3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOl Kak CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI0 W HCCIEI0BATENIbCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS MPOTPaMMbl yU4eOHOTO MpeaMera
«MaremaTuka XapaKTepU3yHTCS OBJIQJICHUEM YHUBEPCATbHBIMH
HO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusMU, YHUBEPCANbHBIMU PeCYNAMUBHBIMU OeUCTBUIMU.

1)  Vuusepcanvnvlie  no3nasamenvmvle  Oelicmeéus, — 00eCneHUBAIOM
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCo8 obyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL  OKpYMcanowe2o  Mmupa;,  HpUMeHeHue  J02UHeCKUX,
UCCTIe008aMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

bazoBrle 1ornyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHN, OTHOIICHWH MEXIy MOHITHAMHU; (DOpMyIHpOBaThH
OTIpEJICICHNs]  TOHSATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKayM, OCHOBAHUS JIsi OOOOIIEHUS W CPAaBHEHHS, KPUTECPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (HOpPMYyIUpOBaTH W  NPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CIUHUYHBIC, YAaCTHBIE W OOIINE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMaTHMUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKICHUSX;
npemyiaraTh ~ KPUTEPUW IS BBISIBICHWS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOATENLHO JI0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUM (TPSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
MPUBOANTHh TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXKIEHUS U BBIBOIBI;

BBIOMpATh CMOCcOo0 perieHus: ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpPATh HauboIee TMOAXOIANIMN ¢ y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBrie nccnemoBaTenbCKUe JSHMCTBUS:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh BOINPOCH], (UKCHUPYIOLIUME IPOTUBOPEUYUE, MPodIEMY,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHoe, (OopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHMIO OCOOEHHOCTEM MaTeMaTHYeCKOro
O0BbEeKTa, SBJICHUS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOJIEHUS, MCCIIEOBAaHUS, OLUEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXHOE PA3BUTHE NPOLIECCA, a TAKKE BBIIBHUIaTh
IPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Paborta ¢ undopmanuei:

BBISIBJIATH A€(PUINTH MH(POPMAIMH, JaHHBIX, HEOOXOJUMBIX IJIsi OTBETa
Ha BOIIPOC U JJISl pELICHUS 3a4a4u;

BbIOMpaTh  MHGOpPMALMI0O M3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM TIPE/ICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIIUIO, TIPEACTABIATh €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpaPUUecKH;



e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 10 CaMOCTOSITEILHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamMUGHble  Oclicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUWUXCSL.

OO0urenue:

e BOCIpPUHUMATH ¥ (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU | TICJISIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W IHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS II0
XOJy pEIICHUS 3aJ1a4l, KOMMEHTHPOBATh IMOJTYyYEHHBIN pe3y/IbTaT;

e B X07€ 0OCYXJIECHHsI 33]]aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMO TEMBI,
npoOJieMbl, pelaeMoi 3aJa4uu, BbICKa3bIBaTh UJICH, HAIlEJICHHbBIEC HAa TTIOMCK
peIlIeHUsI; CONMOCTAaBISATh CBOM CYXKACHHA C CYXKICHHSAMH JIPYyTHX
YYaCTHHKOB JHaora, OOHApPY)KHWBAaTh Pa3IMUAC W CXOJCTBO ITO3WIINI; B
KOPpEeKTHOU popMme hopMyIMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

e TINPEACTABIATH  pE3yJbTaTbl  pELICHUS  3aJayd,  OKCIECPUMEHTA,
UCCJIEIOBaHUsI,  TNPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYE€TOM 3aj1a4 MPE3EHTALIMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHHYECTBO:

e IIOHAMATh M  MCIIOJB30BATh  IPEUMYyLIECTBA  KOMAaHIHOU 151

WHUBUyaIbHON pabOThI MPU PENICHUH YYEOHBIX 3a/1a4; TPUHUMATh 11e]1b
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPTraHU3allMI0 COBMECTHOMN
paboThI, pacTipeAeaTh BUIBI paboT, TOTOBApUBATHCS, 00CYXKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

e Y4acTBOBATh B IPYNMOBBIX (hopMax paboThl (00CYKAeHUSI, 0OOMEH MHEHUI,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTUMHA WICHAMH KOMAaHJbI;
OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIU MPOIYKT MO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuusepcanonvie  pezynamueHble Oeticmaus, obecnequsarom
Gpopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIL.
Camoopranuzanusi:

COCTaBJISITh IJIaH, aITOPUTM PEILICHUs 33aJ1a4H, BEIOMPATh CIIOCOO pEIIeHHUs C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM HH(POPMAIIIH.

CaMOKOHTPOJIB:

e BIIQJICTh HABbIKAMM [I03HABATEIbHOM pPEQIEKCUM KaK OCO3HAHUS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAJE€Th CIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTpOJII IIpouecca H
pe3ysbTara pelieH|sl MaTeEMaTUYECKOM 3a1auH;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAHIEHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JOCTHXECHUS WIM HENOCTW)KCHUS PE3YyJbTAaTOB IEATEIIBHOCTH,
HaXOAWTh OIMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOTro Kypca «Anredpa U Hayajga MaTEMAaTHYECKOTO aHAJIA3a»
Ha YPOBHE CpPEIHET0o O0IIero oOpa3oBaHUs JOKHO OOECIEYMBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia 1 BBIYHCICHUS

OnepupoBaTh MOHATHAMHU: pAUUMOHAIBHOE M JICWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLIECHTHI.

BeinonuaTe  apudMeTHyecKHe — Oomepaldd  C  PAlMOHAJIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIAMU.

BoinonHaTe npuOIMKkEHHBIE BBIYMCIICHUS, UCIIOJB3YS MpaBUia OKPYTJICHMUS,
JenaTh NPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM.

OnepupoBarh MOHATUSAMH: CTENEHb C LEJIbIM IOKAa3aTelIeM; CTaHAapTHas
dopMa 3amMcu JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO yTJa;
MCITIOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATHUSAMHU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
yYpaBHEHHUE;

BoinonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peuiaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoimonusaTe mpeoOpa3oBaHUs LIETBIX, PalMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDOKEHU W  pelarb OCHOBHBIE THINBI  LEJbIX, PpalHOHAJIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YpaBHEHHs M HEPABEHCTBA JJI PEIICHUs MAaTEMaTUYECKUX 3a/1a4
W 3371a4 U3 Pa3IMYHBIX 00JacTel HAYKH U PEabHOM KU3HU.



MonennpoBaTh peajbHbIE CUTyalldd Ha $3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHSI, YpaBHEHMS, HEpPABEHCTBA II0 YCJIOBHIO 3aJadyd, HCCIEN0BAThH
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHKUEM alapara ajreOphl.

DyHKUUM U TPaPUKH

OnepupoBaTh NOHATUAMH: (YHKIMS, CIIOCOOBI 3alaHus (PyHKUUHU, 00NacTh
ONpENENeHUs] M MHOXECTBO 3HAYEHUN (QYHKIUM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble PYHKIIUU.

OnepupoBaTh MOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIUH, HYIH
(GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonbe3oBathk rpaduku GyHKIUHN IS pELICHNs YpPaBHEHUH.

CtpouTh 1 4uTaTh TpaUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIIUH,
CTENIEHHOW (PYHKIUU C LIEJIBIM MIOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI MCCIEAOBAHUS IPOLIECCOB MU
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyJIaMu 3aBUCUMOCTH MEK]ly BEJTMUUHAMH.

Havana mareMaTH4ecKoOro aHajmsa

OnepupoBarh MOHATUAMH: TOCIEAOBATENBHOCTh, apU(pMETUYECKasT H
T€OMETPUYECKAsl POTPECCUMU.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeOMETpUYECKast
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh MOCJIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATEILHOCTEN M MPOrPEeCCUid ISl peleHus
peanbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPALIMHN HAJl MHOKECTBAMM.

Hcrons30BaTh  TEOPETHKO-MHOXECTBEHHBIM — anmapar Uil  ONHCaHHUS
peanbHBIX NPOLECCOB W SABJICHHWM, MpU pPEHICHUH 3aJa4 M3 APYruX Yy4eOHbIX
PEIMETOB.

OnepupoBarb  MNOHATHIMMU: ONpEeNeNeHe,  TEOpema,  CIEICTBHE,
JI0KAa3aTeJIbCTBO.

11 KIIACC

Yucjaa v BLIYUCTICHUS

OnepupoBaTh TMOHATUSAMH: HATypajdbHOE, IEJI0€ YHCJIO;, HCMHOJIb30BaTh
MIPU3HAKU JICJIMMOCTH LEIBIX YHCEN, PA3JI0KECHUE YUCIa HA MPOCTHIC MHOKHUTEIN
JUTS pEIIECHUS 3a]1a4.

OrniepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM IMOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIOTapu(pM 4YHUCIa, TECATUYHBIC U HATypalbHBIC
JoTapuQMbI.



YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH JUIsl NPeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh MOHATUSAMM: IIOKA3ATEIBHOE YpPaBHEHHE WM HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs  BBIPAXKEHUH, COJAEp)KAIMX JIOrapu(Mbl;
ONEPUPOBATh NOHATUAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHH U HEPABEHCTB.

HaxonuTs pemeHns MpoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHIAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pEIICHMUE,
MCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUM U1 PEIICHMS IPAKTUYECKUX 3a1a4.

HaxomuTe pemieHns npocTenmmx CUCTEM M COBOKYIHOCTEN PallMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MonennpoBaTb peajbHbIE CUTyalldd Ha $3bIKE aire0pbl, COCTaBIAThH
BBIPDAXKECHUs, YPaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI II0 YCIOBHUIO 3aJauy,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa anreopsl.

DOyHKUMHU U rpaduKu

OnepupoBarh  MOHATUAMH: NEpUOAUYECKAs  (DYHKIMSA, MOPOMEKYTKU
MOHOTOHHOCTH (PYHKUMHU, TOYKH OHKCTpeMyma (QyHKUOUHU, HauOojbliee U
HauMEHbIllee 3HAueHUs (QYHKIUU Ha IPOMEXKYTKE; MHCIOJIb30BaTh UX MJiA
uccien0BaHus PYHKIUH, 3a]JaHHON rpaduKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKHU IOKa3aTeIbHOM, JorapuMuyueckon u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW MIJIOCKOCTH U
WCIIOJIb30BaTh I PEIICHHS] YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJAUHATHOM IJIOCKOCTH TpadUKu JTUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnonb3oBath rpaduku GyHKIUNA 718 KUCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajM3a

OnepupoBaTh MOHATUSMU: HEMpepbIBHas (QYHKIUS; MPOU3BOIHAS (DYHKIUU;
UCITI0JIb30BaTh F€OMETPUUYECKUM 1 (PU3UUECKUI CMBICI MPOU3BOIHOM AJIsl pelIeHUs
3az1ay.

HaxoauTs npon3BoAHbIE 3IEMEHTAaPHBIX (PYHKIIHMHA, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl MCCIEeOBaHUS (PYHKIIMU HA MOHOTOHHOCTD
U KCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NpOU3BOAHYIO U1 HAXOXKJICHHMS HAWIYYIIETO PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: TEPBOOOpa3HasT MW  HUHTErpall; I[OHUMATh
reoMeTpUUeCcKUid U GU3NYECKUN CMBICT UHTErpaja.



HaxonuTh mepBooOpa3HbIe AJIEMEHTAPHBIX (YHKIIHH;, BBIYUCIIATH MHTETPAT
o ¢popmyiie HeroTona—JIeliOrua.

Pemath npukiaaHbIe 3319, B TOM YHCIIE COUATBHO-DKOHOMUYECKOTO U
(du3nIecKoro xapakrepa, CpeJCTBaAMUA MAaTEMAaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uu¢posBbie)
Kourpoubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHokecTBa pallMOHAIbHBIX U
1 JICHCTBUTENBbHBIX Yucel. PalnoHaAIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
2 Oynknun u rpaduku. CTENeHb ¢ IETBIM 5
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—O# CTETICHHU. 18 1
UppanmonanbHpie ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpuronoMeTpuu. TpuroHoMmerpuyeckue 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOrPECCUN 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipaxkruueckue oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypenI
CrerneHb ¢ paliMOHATBHBIM TTOKA3aTEIeM.
1 [TokazarenbHas pynkius. [lokasaTensHble 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEepaBEHCTBA
Tpuronomerpudeckue GYHKIUH U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [TponsBoanas. [Ipumenenre npon3BoOHON 24 1
) Wurerpan u ero npuMeHeHus 9
6 CucreMsl ypaBHEeHUN 12 1
7 HatypanbHble 1 11enbie uncia 6
3 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 5
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosunvecTBO 4acoB JIeKTPOHHbBbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoububie | IlpakTuueckue fl[3yqennﬂ :)Iﬁl?;l;OBaTeJIbele
padoThI padoThI pecypenI
1 MHOXeCTBO, onepauy HajJ MHOKECTBAMM. 1
Huarpammel Diinepa—Benna
Pannonansubie yrcna. OOBIKHOBEHHBIE U
2 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OeCKOHEUHbBIE IEPHOANYECKIE JPOoOH
Apudmerndeckue onepaum ¢
3 palMOHAIbHBIMH YHCIIaMHU, 1
peoOpa3oBaHuUs YUCIIOBBIX BBIPAKEHUH
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
4 perieHust TPUKIAIHBIX 337a4 U3 Pa3TUIHBIX 1
OTpacieil 3HaHUW U PEAIbHOW KU3HU
[Ipumenenue apobeli U NPOLEHTOB 1JIs
5 perieHust TPUKIAIHBIX 3a7a4 U3 Pa3TUIHBIX 1
OTpacjei 3HaHUW U PEAIbHOU KU3HU
6 JelictBuTensHble yncaa. PanimonanbHbie U 1
HppalMOHAIIbHbBIE YHCIIa
F Apudmernueckue orneparuu ¢ 1
NeHCTBUTENbHBIMH YHCIIaMU
[TpuOnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa
8 OKpYTJICHUS], MPUKUKA U OLICHKA 1

pe3yJibTaTa BEIYMCIECHUN




TO)K,[[CCTBa " TOXICCTBCHHBIC

9
npeoOpa3oBaHus
10 YpaBHeHUEe, KOPEHb YPaBHCHHS
11 HepaBeHnctBo, penieHre HepaBeHCTBa
12 Meroa uHTEpBaJIOB
13 Pemienue nenpix U IpoOHO-pAIIIOHATBHBIX
ypaBHEHU U HEPABEHCTB
KontponbHas padota mo reme "MHOKeCTBa
14 paIMOHAaIbHBIX U JCHCTBUTEIbHBIX YHCEI.
PanmonansHble ypaBHEHUSI U HEPABEHCTB"
15 OyHKIHS, CIOCOOBI 3aJaHUS (PYHKITHH.
B3anmHuo obpartHbie GyHKINN
I'paduk yakauu. O6IACTE ONIPEICTCHUS |
16 MHO>K€CTBO 3HaueHui pyHkuuu. Hynu
¢bynakuuu. [IpoMexXyTKH 3HAKOITOCTOSTHCTBA
17 YérHble 1 HeUETHBIE (PyHKIINN
CreneHb C LIeIbIM NTOKa3aTeIeM.
18 CrannmaptHas popma 3arucu
JeMCTBUTENLHOTO YHCIa
Hcnonb3oBanue noaxozsmeit GopMel
19 3aITUCH JICHCTBUTENBHBIX YUCEI IS
peleH st MPaKTHYECKHX 3a/1a4 U
MIPEICTaBICHUS JAHHBIX
CrenenHast yHKIHSI ¢ HATYPATbHBIM U
20 eNbIM TToKa3ateneM. E€ cBoiicTBa u
rpaduk
21 Apudmernieckuil KOpeHb HaTypaTbHON

CTCIICHU




Apudmernueckuii KOpeHb HATYPATbHOM

22
CTEIIEHU

23 CaoiicTBa apuPpMETHISCKOTO KOPHS
HaTypaJIbHON CTEIIEHU

24 CaoiicTBa apu(MEeTHIECKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CaoiicTBa apu(MeTHYECKOro KOpHs
HaTypaJbHOM CTENIEHU

26 JleiicTBHsI ¢ apuMETHUSCKUMU KOPHSIMH
N—Ol CTeneHn

97 JleiicTBust ¢ apu)METUUECKUMU KOPHIMH
N—oil cTeneHun

28 JleiicTBHsI ¢ apu)METHUSCKUMU KOPHIMH
N—OM CTeNeHU

29 JleiicTBUsI ¢ apuMETUUECKUMU KOPHSIMU
N—OM CTeNeHU

30 JleiicTBusl ¢ apu)METUUECKUMU KOPHSIMH
N—Ol cTeneHn

31 Pelrenre nppalMoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

39 Pelrenue nppalioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pemenue nppanyoHanbHbIX YPaBHEHUN U
HEPaBEHCTB

34 Pelrenue nppalioHanbHbIX YpaBHEHUN U
HEPaBEHCTB

35 Pemenue nppanyoHaabHbIX YPaBHEHUN U

HEPaBEHCTB




36

CgoiicTBa 1 rpaduK KOpHS N-0i CTEIICHH

37 CgoiicTBa 1 rpaduK KOpHS N-0i CTEIICHH
Konrponsnas padora mo reme

38 "ApudmeTrndeckuit KOpeHb N—0i CTETIICHHU. 1
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBa"

39 Cunyc, KOCUHYC U TAHT€HC YUCIOBOTO 1
apryMeHTa

40 Cunyc, KOCUHYC U TAHT€HC YUCIOBOTO 1
apryMeHTa

41 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyXHOCTb,

43 OIIpEeIEIIEHUE TPUTOHOMETPUUECKHUX 1
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

44 OINpeeICHUE TPUTOHOMETPUYECKUX 1
(GyHKLMI YUCIIOBOTO apryMeHTa

45 OcCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1

47 OcCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1

49 [IpeoOpa3oBaHre TPUTOHOMETPHUUECKHUX 1
BbIpaXKEHU I

50 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1

BBIPAKECHH I




[Ipeobpa3oBaHre TPUTOHOMETPHUUECKHUX

51 . 1
BBIpOKEHU I

52 [Ipeobpa3oBanre TPUTOHOMETPHUUECKHIX 1
BBIpOKEHU I

53 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIpKEHUN

54 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1

55 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1

56 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

57 Pemennie TpUroHOMETPUYECKUX YPaBHEHUN 1

58 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

59 Pemennie TpUroHOMETPUYECKUX YpaBHEHUN 1
KonTponbHas pabota o teme "®@opmyisl

60 TpUroHOMeTpHH. TpuroHomerpuueckue 1
ypaBHEHHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

61 nocsenoBarenbHOCTe. MOHOTOHHBIE 1
M0CJIe10BaTeIbHOCTH
Apudmerrueckas U reoMeTpuyecKas

62 nporpeccuu. Vicnonb3oBaHue nporpeccun 1
JUISL PELIeHUs] PeaIbHbIX 33134
MIPUKJIATHOTO XapaKTepa
beckoneuyHo yObIBaroiasi reoMeTpruiecKast

63 nporpeccusi. CymMma 6€CKOHEUHO 1
yOBIBAIOIIEH T€OMETPHUECKON IPOTPECCU

64 dopmyIa CI0KHBIX TPOLEHTOB

65 dopmyiia CI0KHBIX MTPOIIEHTOB 1




O0o001enre, cucTeMaTU3alMs 3HaHUH 3a

66 Kypc aJireOpbl ¥ Hadaja MaTeMaTHIECKOTO 1
ananu3a 10 kiacca
67 Hroroas koHTpoibHAs paboTa 1
O0001menue, cucTeMaTH3alds 3HAHUH 3a
68 Kypc ainredpbl U Hayajl MaTEMAaTUYECKOTO 1
ananuza 10 kmacca
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie | Ilpakruueckue
n/n Bcero u3yuyeHusi | oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 CreneHs ¢ paloHaIbHBIM IOKa3aTelleM
CBoiicTBa cTENIEHU
3 [IpeoOpazoBaHue BRIPAXKCHUIMA, COACPKAIIUX 1
paloHaIbHbIE CTENIEHU
4 [IpeoOpazoBaHue BRIPAXKCHUIA, COACPKAIIUX 1
paloHaIbHbIe CTETIEHU
5 [Ipeobpa3oBaHue BeIpaXXEHUA, COAEPKAIINUX 1
paloHaIbHbIE CTETIEHU
6 [TokazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
y
7 [TokazarenbpHbIC YpaBHEHHS U HEPABEHCTBA 1
8 [TokazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
y
9 [TokazarenbpHbIC YpaBHEHHS U HEPABEHCTBA 1
10 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
y
11 IToka3zarenbHast pyHKIMA, €€ CBOWCTBA U 1
rpaduk
KonTponbnas pabora no reme "CTenens ¢
12 paloOHaIbHBIM TOKA3aTEJIEM. 1 1
[TokazarenpHas ¢pynkus. [TokazaTenpabie
aBHEHUS U HEPaBEHCTBA
y n
13 Jlorapudwm umcina
14 JlecaTUUHBIE ¥ HaTypalibHbIE JIOTapu(MBI




[IpeoOpa3oBaHue BeIpaXXEHU, COAEPKAIINUX

15
norapupmbl

16 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALIIX
norapupmbl

17 [IpeoOpa3oBanue BEIpaXKEHUH, COEPKAIIUX
sorapudmpl

18 IIpeoOpa3oBaHue BbIpaXXEHUH, COAEPKALIIX
sorapupmMsbl

19 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEeHUs U
HEPAaBEHCTBA

21 Jlorapudmuyeckue ypaBHEHHS U
HEPaBEHCTBA

29 Jlorapudmuueckue ypaBHEHUS U
HEPAaBEHCTBA

23 Jlorapudpmuueckas GpyHkuus, e€ cBoiicTBa 1
rpaduk

24 Jlorapudpmuueckas pyHKus, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpuueckue QyHKINH, UX
CBOICTBA U TpaduKu

26 Tpuronomerpruyeckue QyHKINH, UX
CBOMWCTBA U TpapuKu

97 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U TpaduKu

28 Tpuronomerpruyeckue QyHKINH, UX

CBOWCTBA U TpapuKu




[Ipumepbl TPUTOHOMETPUUYECKUX

29
HEPaBEHCTB

30 ITpuMepb! TPUTOHOMETPUUYECKHUX
HEPaBEHCTB

31 [TpumMepb! TPUTOHOMETPUYECKHIX
HEPaBEHCTB

39 ITpumMepb! TPUTOHOMETPUYECKHUX
HEPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHHs U

33 HepaBeHcTBa. Tpuronomerpuyeckue
(GYHKIIUU ¥ UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

34 HenpepoiBHbie QyHKITHHT

35 Metosa HHTEpPBAJIOB JUIsl peLLICHUS
HEPaBEHCTB

36 MeTo HHTEPBAIOB JUTSI PEIICHHS
HEPaBEHCTB

37 [TpousBomHas GpyHKIHH

38 [TpousBonHas GpyHKIMH

39 I'eomeTpuueckuit u pusnueckuii CMbICT
MIPOU3BOAHOMN

40 I'eomerpuueckuii u GU3NUECKUI CMBICIT
MIPOU3BOIHOMN

41 [Tpon3BoiHBIE 3TIEMEHTAPHBIX (PYHKIIHI

42 [Tpoun3BoHBIC PIEMEHTAPHBIX (PYHKITUN




HpOI/I3BO,I[HaH CYMMEI, ITIPOU3BCACHNA,

43
9acTHOTO (hYHKIIMA

44 IIpon3BoaHas CyMMBbl, IPOU3BEICHMS,
9acTHOTO (hYHKIIMA

45 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS,
4acCTHOTO (PyHKITUN
[IpumMeHeHne Npou3BOIHOMN K

46 UCCIIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
[IpumMeHeHne Npou3BOIHOMN K

47 HCCJIEIOBaHUIO (PYHKIIMI HA MOHOTOHHOCTb
U 3KCTPEMYMBbI
[IpuMeHeHne Mpou3BOJHOM K

48 WCCIIEIOBAaHHIO (PYHKITMI HA MOHOTOHHOCTD
Y DKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

49 UCCIIEIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTh
Y DKCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET o
3HaueHUs! QYHKIMHU Ha OTPE3Ke

51 Haxoxxnenne HanOobIero 1 HANMEHbBIIIETO
3HaueHUs QYHKIMHU Ha OTPE3Ke

59 HaxoxneHne HanOobIIero 1 HAaMMEHbILEro
3Ha4YeHus1 GYHKIMU Ha OTpE3Ke

53 Haxoxxnenne HanOobIero 1 HANMEHbBIIIETO
3HaueHUs QYHKIMHU Ha OTPE3Ke

54 Haxoxxnenne HanOobIIero 1 HANMEHBIIIETO

3Ha4YeHUs1 QYHKIUU HAa OTPE3Ke




HaXO)KI[GHI/Ie HauOOJILIIEr0 U HANMEHBIIIETO

> 3Ha4YeHHUs1 QYHKIHUU HA OTPE3KE
[Ipumenenue npou3BOIHOMN IS
HAXO0XJICHUS HAaWITYYILEro pelmeHus B

56 MIPUKJIAIHBIX 3a7a4ax, JUisl ONPEIeICHUs
CKOPOCTH TIpoLecca, 331aHHOT0 (OpMYIOit
Wi rpaduKom

57 KonTponbhas pabota no teme
"IIpousBoaHas. [Ipumenenue npouzBogHoOM"

58 [TepBooOpaznas. Tabnuia nepBooOPa3HBIX

59 [TepBooOpasnas. Tabnuia mepBooOPa3HBIX

60 WuTerpan, reoMeTpruueckuii 1 (pu3nyecKuii
CMBICJ UHTETpaja

61 WuTerpain, reomeTpuueckuil 1 Gpu3nyeckuii
CMBICJI UHTErpaia

62 WuTerpan, reomeTpuyeckuii 1 GpU3NIECKuil
CMBICJI UHTErpaia

63 Brruucnenue nnterpana no gpopmyine
Herorona—IJleitOnuna

64 Brruucnenue unTerpana no gpopmyne
Herorona—IJleitOnuna

65 Brruucnenne uaTerpana mo gpopmyie
Herorona—IJleitOnuna

66 Brruucnenne uaTerpana mo gpopmyine
Hprorona—IJleitOnuna

67 CucreMbl TMHEWHBIX YpaBHEHUN

68 CucreMbpl TMHEWHBIX YpPaBHEHUN

69 Pemenue mpukiaaHbIX 3a71a4 ¢ TOMOIIBIO




CHUCTEMbI IMHEHUHBIX YpaBHECHU

70

Perrenue npukiaaHbIx 3a71a4 ¢ TOMOILBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

71

CucreMbl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapU(HMUIECKUX
YPAaBHEHUN U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAJIbHBIX,
[I0KAa3aTeIbHbIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

73

CucreMbl U COBOKYIHOCTH LIEJIBIX,
palMOHANIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOrapu(pMUIECKUX
ypaBHEHUH 1 HEPABEHCTB

74

CucreMbl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, IOTapu(PMUIECKUX
YPaBHEHUH U HEPABEHCTB

75

Wcnonb3oBanue rpadpukoB QyHKIUN A5
pelLlIeHNs] ypaBHEHUIN U CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIMN 715
peuIeHusl ypaBHEHUI U CUCTEM

77

[IpumeneHnne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX
3a/1a4 M 33714 U3 Pa3TUIHbIX 00IacTe
HayK{ U PEAIbHON KU3HU

78

Kontponbnas padora no reme "UnTterpan u




ero npuMmeHeHusi. CUCTEMbI ypaBHEHUN"

HatypanbHble U Liesble uncia B 3a/1a4ax U3

7 peanbHOM KU3HU

80 HatypanbHble U Liesble uncia B 3a/1a4ax U3
peanbHON KU3HU

81 HatypanbHble U Liesble uncia B 3a/1a4ax U3
peanbHOM KU3HU

82 [Ipu3Haky AETUMOCTH LENbIX YHCET

83 [Tpu3HaKK AETMMOCTH LEJIBIX YUCEI

84 [Ipu3Haky AETUMOCTH LENbIX YHCET

85 IToBTOpenue, 06001IeHNEe, cCCTEMaTH3aLUs
3HaHUU. Y paBHEHUS

86 [ToBTOpenue, 0600ImIEeHNE, CHCTEMATH3aLUs
3HaHUU. YpaBHEHUSA

87 [ToBTOpeHue, 00001IeHNE, CUCTEMATHU3AITHS
3HaHUU. Y paBHEHUS

88 [ToBTOpeHue, 00001IeHNE, CUCTEMATHU3AITHS
3HaHUU. Y paBHEHUS

89 [ToBTOpenue, 06001IEHIE, CUCTEMATU3AIUS
3HaHUU. Y paBHEHUSA

90 IToBTOpenue, 00001IEeHNE, CUCTEMATH3AIHS
3HaHUU. Y paBHEHUS

o1 [ToBTOpeHmE, 0600IIEHUE, CUCTEMATH3AITUS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHmEe, 0600IIEHNE, CUCTEMATH3AITUS
3HaHui. HepaBeHcTBa

93 IToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIHS




3HaHuii. HepaBeHncTBa

IToBTOpeHue, 06001IeHNE, CUCTEMATU3ALIUS

94 - 1
3HaHuii. HepaBencrpa

95 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3aLUs 1
3HaHui. CUCTeMbl YpaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3aLUs 1
3HaHul. CrucTemMpl ypaBHEHUN

97 [ToBTOpeHue, 00001IeHNE, CUCTEMATU3AIIHS 1
3HaHu. OyHKIIUU

98 [ToBTOpeHnue, 00001IeHNE, CUCTEMATHU3AIIHS 1
3HaHui. OyHKUIHUH

99 HToroBast KOHTpOJIbHAS paboTa

100 HroroBas koHTpobHAs paboTa
O000111eH1E, CUCTEMATH3allMs 3HAHNH 3a

101 Kypc ainredpbl U Hayajl MaTeMaTUYECKOT0 1
ananmm3a 10-11 xmaccos
O0006111eHIE, CUCTEMATU3aIMs 3HAHUH 3a

102 Kypc ajnre0pbl 1 Hauyal MaTeMaTH4ecKoro 1
ananmm3a 10-11 xmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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