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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «AnreOpa n Havaisa MaTeEMaTHUYECKOIO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepalIbHOTO TOCYTaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BAHMIO, U TPAAMLMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIIOIIMMHU OCHOBY JUIsl CAMOPA3BUTHS M HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

B coBpeMeHHOM MHUpe 3HAYUTEIbHOE BHUMAHUE YJIEISIOT MaTEMaTUKE, Kak
OJIHOM M3 00nacTeil Hay4yHOU AEeSITeNbHOCTU U u3ydeHus. Kak Mbl 3HaeM, OJHOU U3
COCTABJISIIOIIMX MaTeMaTUKH, SIBISIETCS TpUroHOMeTpHs. B HacTosiiee Bpems
U3YYEHUIO TPUTOHOMETPUYECKUX (YHKIUN U TPUTOHOMETPUUECKUX YpaBHEHUU
ynensieTcs: 00JiblIIoe BHUMAHUE B IIKOJIBHOM Kypce aireOpbl M Hadaja aHalu3a.
Kpome Ttoro, 6oibiive TpyJHOCTH MPU U3YYEHUU TeMbl « TpUTrOHOMETpUYECKUE
YPaBHEHUS» B UIKOJBHOM Kypce€ BO3HHMKAIOT H3-32 HECOOTBETCTBHUS MEXKAY
JIOCTaTOYHO OOJBIIMM OOBEMOM COJAEpPKAHUSI W OTHOCUTEIBHO HEOOJBIINM
KOJIMYECTBOM YAaCOB, BBIJCICHHBIM HAa HW3Y4YCHUE IAaHHOW TEMbI, T.K. MHOTHE
3aganuss EI'D TpeOyroT 3HaHUS TPUTOHOMETPUM M HMMEHHO TaKue 3aJlaHus
BBI3BIBAIOT HAMOOJIBIIYIO CJIOKHOCTD Y ydamuxcs. [103ToMy Ha n3yueHue JaHHOTO
pasnena «AnreOpsl M Hadajla MAaTEMaTUYECKOrO aHaIM3a» OTBOIAUTCS OoJibliee
KOJIMYECTBO YaCOB.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga MaTeMaTHYECKOTO aHANIM3a» SIBISETCA OJHHUM W3
HaumOoJiee 3HAYMMBIX B MPOTPAMME CTapIIed IIKOJBI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNeYMBAET HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluxcs Ha YPOBHE, HEOOXOIMMOM il OCBOCHHSI
KypcoB WH(GOPMATHKH, OOINECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMCHHOMU
HayKH, KoTopas (popMyIupyeT CBOU JOCTHKCHHS B MaTeMaTHYECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBacT OCHOBY JIS
YCHEIIHOTO OBJIAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, IOHUMaHUS
OCHOBHBIX TCHJICHIINA JSKOHOMUKH W OOIIECTBEHHOW JKU3HU, II03BOJISCT
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IHU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XM3HH. B TOoXe Bpems oBlajeHue
aOCTpaKTHBIMH U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, abCTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHIECKOE MbIIIeHHEe. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHain3a B CTapiield IIKOJE ydJalluecs



IIOJIy4alOT HOBBIM ONBIT PEIIEHUSA MPUKIAAHBIX 3a4a4, CaMOCTOSTEIbHOTO
IIOCTPOCHHUSI MATEMAaTHUYECKUX MOJECJIEH PEajbHBIX CUTyalMd U HHTEPIIPETalUU
IOJyYEHHBIX  PELICHUM, 3HAKOMSTCA C  I[pUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B IMPUPOJE, HAYKE U B MCKYCCTBE, C BbIJAIOIIUMUC
MaTEMAaTUYECKUMHU OTKPBITUSMH U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATEIbHBIM MOTEHLIHUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CroCOOCTBYIOMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crneuuduxky ydeOHON AesaTeTbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToguku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOrO aHAJIM3a» BKIIOYAET
CIIEAYIOIINE COACPKATEIBHO-METOAUYECKUE JUHUU: «YUucina W BBIYUCICHUD,
«Dynkuun  u rpadukuy, «YpaBHEHUST U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoxecTBa U JIOTMKa». Bce 0OCHOBHbIE
COZIEPKATEIIBHO-METOAUYECKUE JIMHUM H3Y4YalOTCAd Ha IPOTSHKEHUM JBYX JIET
oOyuyeHusi B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HACBIIIASICh HOBBIMM TeMaMM U paszaenamMu. JlaHHBIA Kypec  SIBIISIETCA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B ce0e cojiepaHhue HECKOJIbKHX
MaTEeMaTUYECKUX JUCIHUIUIMH: airedpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamimecs OBJIaAeBalOT BcE Ooliee
HIMPOKUM MATEMaTHYECKUM anmnapaTroM, y HUX MOCIEI0BaTEIbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYIHO) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, NOJyYEHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIu3ay, Jsl PEUIEHUs] CaMOCTOSITENBHO CHOPMYITUPOBAHHON
MAaTEMaTHYECKOM 3a/1aut, a 3aTEM UHTEPIPETUPOBATH ITOITYUYECHHBIN PE3YJIbTAT.

CopnepxkaTenbHO-MeTOANYECKas JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpILIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mkone oco0oe BHUMaHHE YJEIseTCs
(GOpMHPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JACHCTBUTENBHOTO YHCIA, YMEHHUE
pallMOHAJIBHO BBIIOJHATH JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbTar. OOyuaromuecs: MOMy4YarOT HaBbIKA NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEMCTBUM C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

JInansa «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCA Ha IPOTSHKEHUU BCEro
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXJOM pasliele MNporpaMMbl
MPEAYCMOTPEHO PEIlIEHNE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaI€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAaUUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losrydeHHble yMEHNS NCTIOJIB3YOTCS IIPU UCCIIEN0BAHUN
(GYHKIMI C MOMOIIBIO MPOW3BOJHON, PEIICHUU MPHUKIAAHBIX 3a/Jad W 3a1ad Ha



HaXOXJIE€HWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (POpMUpOBaHHE YMEHHI
BBINIOJIHATh pacy€Thl Mo ¢GopmysaMm, NpeoOpa3zoBaHUsl UEIbIX, PAMOHAIBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIEHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKU JIE€YKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]1a4, HAIrJIIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNM, NX CBOICTB
U rpaduKoB, UCHOIb30BaHUE (PYHKUMN JUISl pelleHus 3ahad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM O0ibIIOE BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IOJYyYECHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, MO3BOJSIOIIMX BbIPAXKaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIE0BAaTh U
CTpouTh Tpaduku (QYHKIUH, ONpeAeNsITh WX HAWOONbIINE W HAWNMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUTYp U OOBEMBI Ted, HAXOOUTh CKOPOCTU U
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaiu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOIIMXCS PEe3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMAaTHKU KAk
HAyKH, U UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpEeTMKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypPC LIKOJIBHOM MaTeMaTHKW M MPEIJIararoT



HanOoJIee YHUBEPCAIBbHBIN S3bIK, OOBEAMHSIIONUN BCE pa3eibl MATEMATHKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MAaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTWKH M HCHOJb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO AaHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMaTUYECKOrO  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
chOpMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH pPeaTbHbIX CUTYaIlUi, UCCIICTOBAHMS
THX MOJEJIEd C MOMOIUIBIO ammapaTa anreOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEpIIPETAlUK TOTYYEHHBIX Pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKIbIU
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHUAIl Kypca IMIMPOKO HUCIIONIb3YETCs
JUISL pelieHusl MPUKIaaHbIX 3aaa4. [Ipu peneHun peabHbIX MPaKTUYECKUX 3ajad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMPOIleCCe M3YyUEHUS BCEX TeM Kypca «Aurebpa u Haudana
MaTeMaTUYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM TuIaHe Ha H3ydeHHE Kypca aireOpbl W Hayal MaTeMaTHYEeCKOTO
aHanu3a Ha 0a30BOM ypoBHE OoTBojuTCA 3 yaca B Hexento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 204 gaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciaa v BIYMCICHUA

Pannonanbupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANBHBIMU YHCTIAMU, TPEe0Opa30BaHMs YUCIOBBIX BbIpakeHUu. [I[puMenenune
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue orepandd ¢ JIeHCTBUTEIbHBIMU 4YHCIaMH. [IpubmmxEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUMN.

Crenenb ¢ 1enbiM  nokazateneM. CranpgaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YMCEN U PELICHUs IPAKTUYECKUMX 3a1a4 U IPEICTaBIICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHUHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI'E€HC YHCIIOBOTO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pelIeHWE HEPAaBEHCTBA.
Meton uHTEpBAJIOB.

Petienue nienpix U ApoOHO-paIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1a4
W 3aJ1a4 U3 PA3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, cnocoObl 3amanHus GQyukmuu. [paduk  QyHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.

Crenennas (QyHKIMS C HATypallbHBIM U IIEJIBIM MOKa3atesieM. E€ cBolicTBa u
rpaduxk. CoiicTBa U rpauk KOpHs N-Oi CTENEHHU.

Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.



ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeuHo yObIBaromiast
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHWE mporpeccuu st
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOxkecTBamu. Jluarpammel Jiliepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUs pPEabHBIX
IPOIIECCOB U SIBJICHUM, TP PEIICHUH 33]a4 U3 IPYTHX YYEOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. [lecsiTuuHbie U HATypaJbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXeHHM, COIEpPIKALUX JOrapru(MBbI.

[TpeoOpa3oBaHue BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHAJIbHBIM
II0OKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHEHMU. PellleHne MpUKIaIHbIX 33a/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeld HayKu WU pealbHON
KU3HU.

DOyHKUMH U TPaPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexxyTku  MOHOTOHHOCTH
¢bynkun. MakcumyMbl 1 MUHUMYMBbI (QyHKIuu. HauGomnblee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnons3oBanue rpadukoB GyHKIUN IS peIieHUs] YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GYyHKIUN JUIsT KCCICIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX YYEOHBIX
MPEAMETOB U PEATBHON KU3HU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepriBable GpyHKIMH. MeTo1 MHTEPBAJIOB sl pEIICHHUS HEPABEHCTB.

[IpousBogHass  Qyukmuu. [‘eomerpudeckuidi ©  (QUSHYECKUHA  CMBICTT
IIPOU3BOTHOMN.



[TpousBogubie  snemeHTapHbIX  GyHKIui.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBaHUIO (YHKIUII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIYYIIero pELICHUS B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmynoit wiu rpadpuKoM.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuil W (u3MUeckuil cmbica. Beruncienue
uHTerpaina no gpopmyne Herorona—IJleiiOnuua.



IJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue ydeOHOro mpeamera «MaremaTtuka» JOJDKHO 00O€cCIeunBaTh
JIOCTHKEHHE HAa YPOBHE CPEJIHEr0 00IIero o0pa3oBaHusl CACAYIOMINX TUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3YyIbTaTOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBA, TNPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxgaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3jIMuHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CHIOPTHUBHO-03/I0POBUTEIHHOM
JESATEIBHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



caMO00pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HAaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
o0nacTi OKpyKallled cpeapl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MO>KHBIX MTOCIIEJICTBHH JIJIsl OKPY>KaIOIIEH CPEeIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHHUEM
MaTeMaTHUeCKON HayKH Kak c(epbl 4YeTOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pPa3BUTUST U 3HAYUMOCTH JUIS Pa3BUTHS I[UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOH KaK CpEJACTBOM TIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIIEHOBATEIbCKYIO JIEATEIbHOCTh
WHIMBUyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  VYuusepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AenCTBUSA:
® BBISIBIIATh W XapaKTEPU30BaTh CYIIECTBEHHbIE TNPU3HAKA MaTEMaTUYECKHUX

OOBEKTOB, TOHSATUW, OTHOIIEHWH MEXKIY TMOHATUIMH; (HOPMYITUPOBATH
OTIpENICICHUs] ~ TIOHSATUW;  YCTaHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(uKanuy, OCHOBAaHMS Jii OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

® BOCIpUHUMATH,  (opmynupoBaTh W MNpeoOpa3oOBbIBATH  CYXKIACHUS:
YTBEPAMUTENbHbIE M OTpUUATENbHbIC, E€IUHUYHbIC, YacTHbIE U OOIIuE;
YCIIOBHBIE;

® BBIIBJISTH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOPEYUS B
dakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUAX; MpeAJiaraTh KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

e JeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUMN
(OpsiMble ¥ OT MPOTUBHOIO), BBICTpAMBATh AapPryMEHTAIUIO, MPUBOJIUTH



IpUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS W
BBIBOJIBL;

® BBHIOMpPATh CHOCOO pemieHus ydeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PpEIICHUsA, BbIOUpATh HauboNee MOAXOMAUMI C  Yy4&ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbie nccnenoBaTenbcKue NeHCTBUS:

® WCIOJB30BaTh BOIPOCHI KAaK MCCIEAOBATENbCKUII WHCTPYMEHT TIO3HAHUS;
dbopMynupoBaTh  BOMPOCHI, (PUKCUPYIOLIUE MPOTHUBOpEUHE, MpolieMy,
yCTaHaBIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATh TUTIOTE3Y, APTYMEHTHPOBATD
CBOIO MO3UIIUI0, MHCHHE;

® I[IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN JKCIIEPUMEHT, HCCIIECOBAHUE
[0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHUA,
mpoliecca, BBISIBICHHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SBJICHHUSIMH,
MIPOIIECCaMU;

® CaMOCTOSTENbHO (GOPMYIUPOBATH OOOOIIEHUS W BBIBOALI MO pe3yJibTaTaM
NPOBEAEHHOTO HAONIONEHUsS, MCCIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

® [IPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE TIpollecca, a TaKKe BBIJIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarnueii:

® BBISBIATH JeUIUTHI UHPOPMAIMK, JAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMIPOC | JUTsI pEIICHUS 3a/1a4H,

e BBIOMPATh MHPOPMAIIUIO M3 WCTOYHUKOB PA3JTMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH UHPOPMAIIUIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

® CTPYKTYpUpOBaTh WH(MOPMAIMIO, MPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpaUuecKH;

® OIICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(hOPMYTUPOBAHHBIM KPUTCPHSIM.

2) Vuusepcanvmuvie KOMMYHUKamMueHvle  Oelicmeus, 0becnedusaom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.
Oowenue:

® BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX Y MUCHhbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS TI0 XOAY PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH TIOJYICHHBIN PE3yJIbTAT;

® B X0/¢ OOCYXICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsemMbl, perraeMoi 3ajauM, BBICKA3bIBATh WJIEW, HAllEJICHHbIE HAa TMOUCK
pEIICHMS; COMOCTABIISITh CBOM CYXACHHUS C CYXICHUSMU JPYTUX YIaCTHUKOB
auanora, oOHapyXKUBaTh PA3IMYUE U CXOJICTBO MO3UIININ; B KOPPEKTHON (hopme
(bopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;



® TIPEACTABIATH PE3YIbTaThl PEIICHHS 3aJa4ud, IKCIEPUMEHTA, UCCIEIOBaHUS,
MIPOEKTa; CaMOCTOSITEIIbHO BBIOMPATh (hOpMAT BBICTYIUICHHS ¢ Y4E€TOM 3aaad
NPE3CHTAINN U 0COOCHHOCTEH ayIuTOPHUH.

CoTpyaHUYECTBO:

® TIOHMMAaTh W WCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYATHHON
paboOThl TIpW pEIICHHH Y4YeOHBIX 3a7ad; NPUHUMATh I11eJb COBMECTHOMN
NEATEeIbHOCTH,  IUJIAHUPOBATh  OpPraHW3alMI0  COBMECTHOW  paboTHI,
pacnpenemnsaTh BUABI padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U Pe3yIbTaT
paboThI; 0000111aTh MHEHHUSI HECKOJIBKUX JIIO/ICH;

® y4acTBOBaTh B TPYIMINOBBIX (popMax paboThl (0OCyX aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» W HHBIE); BBINOJIHATH CBOK YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU WICHAMH KOMAaHJbI, OIEHUBAThH
KauecTBO  CBOEro BKJaJa B  OOmMHA  TPOIYKT IO  KPUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH IJIaH, ITOPUTM PELICHUS 33a]1a4i, BBIOMPATH CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb:

® BJAJIETh HAaBbIKAMU MO3HABATEIbHON pe(IEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUIM U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIsL  Mpolecca M pe3yjbTaTa  pelIeHHs
MaTeMaTUYECKOM 3a74auu;

® TPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3aauu,
BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAaHHBIX, HAWJEHHBIX OIINOOK, BBISABIEHHBIX TPYAHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WM HEAOCTHXKEHUS Ppe3ylbTaTOB JIEATEIbHOCTH, HAXOAMUThH
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

NPEJIMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hauajga MaTEMAaTUYECKOTO aHAIM3a»
Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTaTOB:

10 KJIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHSAMH: palMOHAILHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JACCATUYHAS APOOb, MPOICHTHI.

Bemonusate  apudmernyeckue — omepanud € palMOHAIbHBIMU U
JEHCTBUTENbHBIMU YHCIIAMHU.

BoemonusaTe npuOamkEHHBIE BBIYUCICHUS, UCIIONB3YS MpaBUiia OKPYTJICHHUS,
JieNaTh TPUKUIKY U OLIEHKY pe3ybTaTa BEIYUCICHHI.



OnepupoBaTh MOHATUSAMU: CTENEHb C ILEJIbIM IOKa3aTelieM; CTaHJIapTHas
dopMa 3amMcu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HATypalbHOM CTENCHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX.

OmnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIa;
MCIIOJIb30BAaTh 3aIIMCh IPOU3BOJIBHOTO yIjla 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LENBIX, PAalHOHAJIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a]1a4
¥ 3a71a4 U3 pa3IMYHBIX 00JacTell HAyKH U PeasIbHOM KU3HU.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHIO 3a/Jaud, HCCIEA0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

@OyHkuuu 1 rpadpuku

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (DYHKIMH, 00IaCTh
ONpEJENEeHUs] U MHOXKECTBO 3HAuYeHMM (PyHKIuU, Tpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh MNOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMHM, HYJIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crtpouth 1 uuTaTh TpaduKu TUHEHHON (PYHKIIMHU, KBAAPATUUHON (DYHKITUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath rpaduku (QyHKUMHA JJIS  HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaTh (GOpMyIaMH 3aBUCUMOCTU MEXIY BEIMYMHAMH.

Havana maTemMaTH4ecKOro aHajm3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBLHOCTh, apudmMeTnueckas W
reoMeTpudecKas Mporpeccumu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalollas Te€OMEeTpUYEeCcKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM I PELLECHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JTOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, OIEPALIMU HaJl MHOXXECTBAMH.



Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar JJjsl  ONUCAHUA
peaybHBIX MPOILIECCOB U SBJICHHWM, MPU PEIICHUHM 3a7ad U3 JAPYTUX yueOHBIX
MIPEAMETOB.

OnepupoBaTb  MHOHSATUAMMU: OnpeeNICHHE, Teopema, CIECTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYMCICHUA

OnepupoBaTh MOHATHUAMH: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uucia, AECATUYHBICE U HATypaJbHbIC
Jorapu(Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHHI;
ONIEPUPOBATH IOHATUSMM: ITOKA3aTEIBHOE YPAaBHEHHE W HEPABEHCTBO; PELIATh
OCHOBHBIE THUIIbI ITI0KA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHITh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COJAEpXKAIIMX JorapugMsl;
OTIepUpPOBATh MOHATUAMU: JOTapu(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI TIOTApU(MUUECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoauts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHHU U €€ PELICHUE;
MCIIOJIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

Haxonuts peunieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEN PAIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE alreOpbl, COCTABIATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA U CHUCTEMbI [0 YCIIOBUIO 3aJ1ayH,
MCCJIEI0OBATh MMOCTPOCHHBIE MOJIETN C UCTIOJIB30BAHUEM arlapara aiareopsol.

DOyHKUMH U TPaPuKu

OnepupoBaTh TMOHATUSAMH: TMepuoANYecKas  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U
HaWMEHbIIIee 3Ha4deHUss QYHKIUA HaA TMPOMEXKYTKE; HCIOIb30BaTh WX IS
UCCIeN0BaHus (PYHKITUH, 3aJaHHON rpaduKoOM.

OnepupoBaTh MOHATUAMM: TpadUKH MOKA3aTENbHOH, Jorapupmuieckon u
TPUTOHOMETPUUECKUX (PYHKIIMM; M300pakaTb UX HA KOOPJIUHATHOU TJIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM TMJIOCKOCTHU TpadUKU JUHEHHBIX YpaBHEHUUN
Y UCTO0JI30BaTh UX JIJISI PEIICHUSI CUCTEMbI IMHEHHBIX YPABHEHUM.

Ucnonb3oBath rpadukd (QyHKIUN 19 HMCCIEIOBAaHUS IPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4eOHBIX AUCIUILIUH.

Hauaja MmaTeMaTH4eCcKOro aHajau3a



OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (QYHKIUH;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUNA CMBICII IPOU3BOIHOM /JIs1 peLIeHUs
3a1ay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIIATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEr0 PELIEHUs B
NPUKJIAJHBIX, B TOM YUCIIE COUMATbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATHSAMHU: [E€pBOOOpa3HAasT W  HHTErpall; MOHHUMATh
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxonute nepBooOpa3HbIe 3JE€MEHTApHBIX (PYHKUUN; BBIYUCIATH WHTErpal
o ¢popmyne Herotona—JIelOnuna.

PemaTte npukiagHeie 3a1aud, B TOM YHUCIIE COLHMAIBHO-DKOHOMHYECKOTO U
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Jl:;')n HaumeHoBaHue pa3iejioB U TeM IPOrpaMMbl Beero Kontpoubnbie IIpakTunueckue f:g;g)f ;:f;:gmn” e
padoThI padoTshI pecype
MHoxecTBa paliMOHAJIBHBIX U J€HCTBUTEIbHBIX
1 yuces. PanronanbHble ypaBHEHUS U 18 1
HEpaBEHCTBa
5 ®ynkuuu U rpapuku. CTeneHsb ¢ 1elbM 10
[IOKa3aTeleM
3 Apudmerndeckuii KOpeHb N—O1 CTETICHHU. 20 1
HppaunoHaibHble YpaBHEHUS] U HEPABEHCTBA
Dopmyiibl
4 TpUroOHOMETpUH. TpUroHoMeTpuyeCcKue 40 1
ypaBHEHHUS
5 [TocnenoBaTeIbHOCTH M IPOIPECCUU 8
6 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMAaTH3aIIHs 5 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
CreneHsb ¢ palMoHaIbHBIM TOKA3aTEJIEM.
1 [TokazarenbHas pynkuus. [lokasarenbHble 12 1
YpaBHEHHUS U HEPABEHCTBA
5 Jlorapudmuueckas GyHKIHUS. 12
Jlorapudpmuueckue ypaBHEHUS] 1 HEPABEHCTBA
3 Tpuronomerpudeckue GyHKIUN U UX 9 1
rpaduku. TpuroHoMeTpuyecKrue HepaBeHCTBA
4 [TpousBonas. [IpumeneHnne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEHHHA 12 1
7 HatypanbHble 1 1enbie yncia 6
8 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 18 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara undgpoBbie
A Tema ypoxka Konrpoabubie Ilpakruueckue
n/n yp Bcero 5 p I:j u3y4eHusi oOpa3zoBaTe/ibHbIE
a00ThbI a00ThI
pabo paoo pecypchl
1 MHoxecTBO, onepanuy Hajli MHOXECTBAMH. 1
Juarpammsl Diinepa—Benna
Pannonanbublie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE TPOOH
Apudmerndeckre onepanum ¢
3 parMoHaIbHBIMH YHCIIAMH, IPEOOpa30BaHUS 1
YHUCJIOBBIX BbIPAXKEHUM
[Ipumenenue nqpobeit 1 NPOLEHTOB IS
4 peLIeHUs TPUKIAJAHBIX 3374 U3 PA3TUYHBIX 1
OTpaciell 3HaHUH U peabHOU KU3HU
[Ipumenenue npobeit 1 MPOLEHTOB JIst
5 pELIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX 1
OTpaciell 3HaHUHM U peanbHOU KU3HU
[Tpumenenue apoGeil ¥ NPOLIEHTOB IS
6 pelIeHns MPUKIAaIHbIX 3aad U3 pa3INuHbIX
OTpaciei 3HaHUH U pearbHOU KU3HU
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
7 pelIeHns NPUKIAIHbIX 3a7]ad U3 pa3IMuHbIX
OTpacie 3HAaHUM U peabHOM JKU3HU
8 [elictBuTenpHble yncia. PanmonanbHble U 1
UppaloHaIbHbIE YHCIIa
9 ApudmeTrnueckue ornepanuu c 1
JENCTBUTEIBHBIMY YN CIIAMU
10 [TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBUIIa 1




OKpYTJICHUS, IPUKHUIKA U OLICHKA pe3yJIbTara
BBIYUCIICHUN

11 ToxecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus 1

12 YpaBHEHME, KOPEHb YPaBHEHHUS 1

13 HepaBeHcTBO, pelieHre HEpaBeHCTBA 1

14 Meron uHTEpBAJIOB 1

15 Pemenue EICJ'IBIX U ApOOHO-pAIMOHATBHBIX 1
YpaBHEHU U HEPABEHCTB

16 Pewenne Le/bIX 1 JIPOOHO-pallMOHAIBHBIX
ypaBHEHUU U HEPABEHCTB

17 Pemienne LeNbIX U JIPpOOHO-PAIIMOHATILHBIX
YpaBHECHU U HEPABEHCTB
KonTtponpHast padora o Teme "MHOX)ecTBa

18 palMOHAIBHBIX U JICHCTBUTEIBHBIX YHCEIL. 1
PanmonansHbie ypaBHEHHS 1 HEPABEHCTB'"

19 OyHKIHS, CIIOCOObI 3a1aHus (PYHKITUH. 1
B3aumHo obpaTtHbIe HYHKIIUU
I'paduk pynkuuu. O6macTh onpeneneHus u

20 MHOXeCTBO 3HaueHui GyHkmn. Hymm 1
dbyskun. [IpoMexyTKH 3HAKOMOCTOSIHCTBA

21 UeETHbie 1 HEUETHBIE PYHKITUN 1

22 UETtHbie 1 HEUETHBIE PYHKITUN

23 UeETHbie 1 HEUETHBIE PYHKITUN

24 Crenens c 1enbM okaszareneM. CTanmapTHas 1
dbopMa 3amucu IeWCTBUTENBHOTO YHCTa
Hcnonb3oBanue moaxosiien (GopMbl 3aTUCH

25 JIEUCTBUTEIbHBIX YUCEN IJIS PEIICHUS 1
MPAKTUYECKUX 3a7a4u U MPEACTaBICHUS JaHHbBIX

2% CrenenHast GyHKIUS C HATypalbHBIM U LIEJIBIM 1
nokazarenem. E€ cBoiicTBa u rpadguk

27 CrenenHast GyHKITUS C HATYPAIbHBIM H IIEITBIM




nokazateneM. E€ cBoiicTBa u rpaduk

Crenennast GyHKIUS C HATypalIbHBIM U LIETBIM

28 .
nokasaresneM. E€ cBoiicTBa u rpaduk

29 Apudmernueckuii KOpeHb HaTypaTbHON
CTEICHU

30 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIEHU

31 CaoiicTBa apun(pMeanecxoro KOpHS
HaTypaJIbHOM CTENEHU

30 CaoiicTBa apun(pMeanecxoro KOpHS
HaTypaJIbHOM CTENEHU

33 CaoiicTBa a[iH(i)MeTI/I‘leCKOFO KOpHS
HaTypaJbHOMU CTEIIEHU

34 JeiicTBus ¢ apu)MEeTHIECKUMU KOPHIMH N—OM
CTEIECHU

35 JleiicTBus ¢ apuMeTHUeCKUMU KOPHIMH N—Oii
CTEIIEHU

36 JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—Oi
CTENEHU

37 JleiicTBus ¢ apuMeTHIeCKUMU KOPHIMH N—Oi
CTENEHU

38 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—Oi
CTEIEHU

39 Pemenne nppanroHaNbHBIX YPABHEHUN U
HEPaBEHCTB

40 Pemenne nppanroHalbHBIX ypaBHEHUN U
HEPaBEHCTB

41 Pemenne nppanoHanbHBIX YpaBHEHUHN U
HEPaBEHCTB

42 Pemenune nppannoHalbHbIX ypaBHEHUN U

HEpPaBEHCTB




Peuienue nppanyoHaabHbIX YPaBHEHUN U

43
HEPABCHCTB

44 Pewienne nppaliuOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

45 CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

46 CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

47 CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
KonTtponpnas pabora o Teme

48 "ApudmeTrnueckuii KOpeHb N—OW CTETICHHU.
WppannonaibHble ypaBHEHUsI U HEpaBeHCTBA"

49 Cunyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO
aprymeHra

50 CuHyc, KOCHHYC U TAaHT'€HC YHCIIOBOTO
apryMmeHra

51 Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO
aprymeHra

50 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC
YHUCIIOBOTO apryMeHTa

53 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

54 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

55 ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHUCIIOBOTO apryMeHTa

56 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIOBOTO apryMeHTa

57 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHUCIIOBOTO apryMeHTa
TpuroHoMeTpHuyecKas OKPYKHOCTb,

58 ompeseNieHue TPUTOHOMETPUIECKHUX (DYHKITUI

YHUCJIIOBOTO apryMEHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

59 OTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apryMEHTa
TpuronomeTrpuyueckast OKpyKHOCTb,

60 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIIOBOTO apryMEHTa

61 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

62 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

63 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

64 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

65 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

66 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI

67 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI

68 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI

69 OCHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI

70 Hp606pa3033aHI/Ie TPUTOHOMETPHUYECKUX 1
BBIpOKEHU I

71 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKHUX 1
BBIPAKCHU I

79 Hp606p2130338.HI/I6 TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

73 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKHUX 1
BBIPAKCHU I

74 Hp606p2130338.HI/I6 TPUTOHOMETPUUYECKHX 1
BBIpOKEHU I

75 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKHX
BBIpOKEHUH

76 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX
BBIPAXKCHU I

77 [IpeobpazoBanue TPUTOHOMETPHUECKUX

BBIPAKECHUI




[IpeobpazoBaHre TPUTOHOMETPUYECKUX

78 o
BBIpKEHU I
79 PeuieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
80 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHN 1
81 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
82 Peenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
83 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 1
84 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 1
85 Penienne TpUroHOMETPUUECKUX YPAaBHEHUN
86 Penienne TpUroHOMETPUUECKUX YPAaBHEHUN
87 Penienne TpUroHOMETPUUECKUX YPAaBHEHUH
KonTponbhas pabota no teme "®opmyrb
88 TpUroHoMeTpuu. TpUroHOMETpHUYECKHUE 1
ypaBHeHuUs"
[TocnenoBareapbHOCTH, CLIOCOOBI 3aJaHUS
89 [10CJIeqOBaTeIbHOCTEl. MOHOTOHHEBIE 1
MIOCJIEIOBATEIBHOCTH
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
90 nocienoBarenbHOCTe. MOHOTOHHBIE
MIOCJIEIOBATEIBHOCTH
Apudmernueckast 1 reoMeTpUyecKas
91 nporpeccuu. Mcnonap3oBaHne Nporpeccuu s 1
pelIeHus peabHBIX 3a/1a9 TPUKIIAJTHOTO
Xapakrepa
Apudmerndeckas 1 reoMeTpuUecKas
92 nporpeccuu. Micnonap30BaHNe MPOTPECCHH TS
pelIeHns peaabHbIX 3a1ay MPUKIaHOTO
Xapakrepa
ApudmeTrnueckast U reoMeTpuyecKas
93 nporpeccuu. Mcnoap3oBaHue Nporpeccuu s

pelIeHns pealibHbIX 3a]a4 MPUKIaIHOTO
Xapakrepa




beckoneuHo Y6BIBaIOHIa${ TrCOMETpHUICCKasa

94 nporpeccusi. Cymma OECKOHEYHO YOBIBAOIIEH 1
FCOMETPHYCCKOM MPOTPECCHH

95 dopMyra CII0KHBIX TTPOIIEHTOB 1

96 dopMyra CI0KHBIX TTPOIIEHTOB 1
O06o0011eHNe, CHCTeMAaTH3allHs 3HAHUH 332 KypC

97 anreOpbl U HAYall MAaTEMAaTHYECKOTO aHATN3a 1
10 xnacca
O06o00mIeHre, cHCTEMaTH3alUs 3HAHUN 33 KypC

98 anreOpbl U HAYaJl MAaTEMAaTHYECKOTO aHATN3a 1
10 xnacca
O0600menne, cucTeMaTu3anus 3HaHUN 33 KypC

99 anreOpsl ¥ HaYaJl MATEMaTHYECKOTO aHAIM3a 1
10 ximacca
O0600menne, cucTeMaTu3anus 3HaHUK 33 KypC

100 anreOpsl ¥ HaYaJl MAaTEMAaTHYECKOTO aHAIM3a
10 xiacca
O06o01eHure, cucTeMaTU3aIus 3HaHUH 3a Kype

101 anreOpbl U HAYall MAaTEMAaTUYECKOTO aHaTn3a
10 xiacca

102  UroroBas KOHTpOJbHAs paboTa

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
o
Jlj;_n Tema ypoxa Beero KonrTpoabubie IlIpakruyeckue II/I[:;‘:‘CHI/ISI :)lg[()l;l;zf:;fenbnme
padoThI padoThI pecypes
1 CreneHb ¢ palOHAJIbHBIM IIOKa3aTeleM 1
2 CoiicTBa cTeneHu 1
3 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
paloHaIbHbIE CTENEHU
4 [IpeoOpa3oBaHue BEIPAKCHHH, COIEPIKALTIX 1
palnMoHaIbHbIE CTEIEHH
5 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
paloHaIbHbIE CTENEHU
6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS] U HEPABEHCTBA 1
8 IToka3aTenbHble YpaBHEHUS] U HEPABEHCTBA 1
9 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1
10 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
11 IToka3zarenbHast pyHKIMS, €€ CBOICTBA U 1
rpaduk
KonrtponsHas padora no teme "Crenens ¢
12 paloHaIbHbIM NokazareneM. [lokazarenbHast 1 1
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBa"
13 Jlorapudm yucia 1
14 JlecsiTuuHbIe U HATYpaJibHbIE JTOTapUPMbI 1
15 [IpeoOpa3oBaHue BbIpaKeHHH, CoIepIKaLIIX 1
sorapupmbl
16 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1

Jorapu@msl




[Ipeo6pa3oBaHue BbIpa)eHHH, COIEepPIKALTUX

17 1
Jorapupmbl

18 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAINX 1
Jorapudmpl

19 JlorapudmMuueckre ypaBHCHHsI 1 HEpABEHCTBA 1

20 JlorapudmMuueckre ypaBHCHHsI 1 HEpABEHCTBA 1

21 Jlorapudmuueckre ypaBHCHHsI 1 HEpABEHCTBA 1

orapu(pMUYECKUEe YPaBHEHUS 1 HEPABEHCTBA

22 JI y 1

23 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

24 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpadux

o5 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA 1
u rpaduku

2% Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA 1
U rpaduku

27 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA 1
U rpaduKu

8 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA 1
U rpaduKu

29 IIpumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1

30 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 IIprumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
KonTponbHas padota no teme
"Jlorapudmuyeckast pyHKIUS.

33 Jlorapudmuueckie ypaBHEHHs 1 HEPaBEHCTBA. 1
Tpuronomerpuueckue GyHKIUN U UX
rpaduku. TpuroHomerpuyeckue HepaBeHcTBa"

34 HenpepriBHble G yHKIINN 1

35 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1




36 Metoa HHTEPBAJIOB ISl PEIICHUST HEPABEHCTB 1
37 [TpousBogHas GyHKIHH 1
38 [TpousBogHas GyHKIIHH 1
39 ['eomerpuuecknii u PU3NIECKUIA CMBICTT 1
MPOU3BOAHOMN
40 I'eomerpuueckuii U GU3NIECKUN CMBICIT 1
MPOU3BOIHOMN
OM3BOJHBIC JIEMEHTAPHBIX KU
41 I1 VH 1
OM3BOJHBIC JIEMEHTAPHBIX KU
42 IT VH 1
43 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
4acTHOTO (yHKIUI
44 [IpousBoHas CyMMBI, TPOU3BEACHHUS, 1
JaCTHOTO (yHKITUI
45 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
4acTHOTO (yHKIUI
16 [IpumeHneHne Mporu3BOTHON K UCCIIEI0BAHUIO 1
KIIMA HA MOHOTOHHOCTD U 9KCTPEMYMBI
VH yM
47 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO 1
KIIM HA MOHOTOHHOCTH U 9KCTPEMYMBI
VH yM
48 [IpuMeHeHne Mpou3BOTHOM K UCCIIETOBAHUIO 1
(GyHKIII HAa MOHOTOHHOCTB M 9KCTPEMYMBI
49 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO 1
KIIMA HA MOHOTOHHOCTH U 9KCTPEMYMBI
VH yM
50 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 1
3HaueHUs QYHKIIMN Ha OTPE3Ke
51 Haxoxaenne HauOobIIero 1 HANMEHbBIIIETO 1
3Ha4YeHHS QYHKIIUUA Ha OTPE3KE
50 Haxoxaenne HauOobIIero 1 HANMEHbBIIIETO 1
3Ha4YeHHS QYHKIIUUA HA OTPE3KE
53 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 1

3HA4YCHUA (1)YHKI_II/II/I Ha OTPC3KEC




HaXO)KILCHI/Ie HauOOIBIIEr0 1 HAMMEHBIIIETO

54 1
3Ha4YeHus1 QYHKIUU HAa OTPE3Ke

55 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HaueHus! QYHKIIMU HAa OTPE3Ke
[IpumeneHne mpoOU3BOTHON I HAXOXKACHUS
HAWTYYIIEro PeHIeHUs B IPUKIIaTHBIX

56 3a/1auax, ISl OMpe/eICHUsI CKOPOCTH 1
nporiecca, 3a1aHHOTro (POPMYIIOH HITH
rpadgukom

57 Kontponbnas padota o teme "l[IponsBoanas. 1
[Ipumenenue npou3BogHON"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1

59 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX 1

60 WuTerpan, reometrpudeckuii U GU3NIECKU 1
CMBICII HHTETpaa

61 WuTerpan, reoMeTpruuecKkuii 1 Gu3nIecKuii 1
CMBICJ UHTETpaja

62 WuTerpan, reoMmeTpruueckuil 1 pu3ndeckuii 1
CMBICII HHTETpaia

63 Brruucnenne unTerpana mo popmyne 1
Herorona—IJleitOnuna

64 Brruucnenne unTerpana mo popmyne 1
Herorona—IJleitOnuna

65 Brruucnenue nnterpana no gpopmyine 1
Herorona—Jleitbuuiia

66 Brruucnenne uaTerpana mo gopmyie 1
Herorona—IJleitOnuna

67 Cucrempl TMHEVHBIX YpaBHEHUN 1

68 Cucrempl TMHEVHBIX YpaBHEHUN 1

69 Perienue npukinagHbIX 3a7a4 ¢ MOMOIIIBIO 1

CUCTEMBI JINHEWHBIX YPaBHEHHUU




70

71

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

CucreMspl U COBOKYITHOCTH LIENbIX,
palMOHANbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YpaBHEHUU U HEPABEHCTB

72

73

CucreMpl 1 COBOKYITHOCTH LIENBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPAaBHEHUW U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAJIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX
YPAaBHEHUI U HEPABEHCTB

74

75

76

CucreMsl 1 COBOKYITHOCTH LIENIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JJIOrapu(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

Hcnonb3oBanue rpagukoB GyHKIMN A5
pelleHns ypaBHEHUN U CUCTEM
Hcnonb3oBanue rpadukoB GyHKUUN A5
pEelIeHNs] yPaBHEHUIN U CUCTEM

77

78

IIpuMeHeHnEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX
3aJa4 M 3a/1a4 U3 pa3InYHbIX o0sacTei HayKu
U peaJbHOU KU3HU

KonTponbhas pabota no teme "UnTerpan u
ero npuMeHeHusi. CuctemMsl ypaBHEHUI"

79

80

HarypaneHble u nenble yucna B 3aa4ax U3
peanbHOU KU3HU

HarypaneHble 1 nenble yucia B 3aga4ax U3
peanbHOU KU3HU




HaTypaJ'IBHI)IC " 1eJIbIC YKCila B 3aa4ax 13

81 . 1
peabHOM KU3HH

82 [Ipu3Haky JEIMMOCTH LENbIX YUCEI 1

83 [Tpu3Haku JETUMOCTH IENBIX YUCEI 1

84 [Ipru3Haku NETMMOCTHU LEIBIX YHCEI 1

85 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HAHUU. Y paBHEHUS

86 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHUHU. YpaBHEHUS

87 [ToBTOpEeHHUE, 0000IIEHNE, CHCTEMATH3aIIUs 1
3HaHUU. Y paBHEHUSA

88 [ToBTOpeHME, 0600IIIEHNE, CHCTEMATH3AIUS 1
3HaHUHU. YpaBHEHUS

89 [ToBTOpEeHHUE, 0000IEHNE, CHCTEMATH3aIIUs 1
3HaHUU. Y paBHEHUSA

90 [ToBTOpeHME, 00001IEHNE, CHCTEMAaTH3 Al 1
3HaHUH. YpaBHEHUS

91 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allUs 1
3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 1
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AITHS 1
3HaHuil. HepaBencrsa

94 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 1
3HaHui. HepaBeHcTBa

95 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIHS 1
3HaHuH. Cucrembl ypaBHEHUN

96 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs 1
3HaHU. CuCTEMBbl YpaBHEHHI

97 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 1

3HaHu. OyHKIMHN




98

99
100

101

102

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. OyHKIUH

HToroasi KOHTpOJIbHASA paboTa

HToroasi KOHTpOJIbHASA paboTa

O6o00mieHne, cucTeMaTu3aus 3HaHUK 3a Kypc

areOphl U HAYaJl MAaTEMAaTHYSCKOTO aHaN3a
10-11 kiaccos

O06o00muienne, cucTeMaTu3aus 3HaHUK 3a Kypc
anreOpbl ¥ HavaJl MATEMAaTUYECKOTO aHaIIn3a
10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHN
HNHTEPHET
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