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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIeCKOTO
aHanu3a» 0a3oBoro ypoBHs misa obOydaronmuxcst 10 —11 ximaccoB pazpaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBLHOIO CTAHIAPTa CPEHETO
oOuiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABABIAEMBIX K MaTeéMaTHYeCKOMYy OOpa3oBaHUIO, U TPAJMULMA POCCHIICKOTO
oOpazoBanus. Peanmzanusi mporpaMMbl 00ECTIEUYMBAET OBIAJACHHE KIIFOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIIMMUA OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPBHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIbHOTO
Pa3BUTHS JINYHOCTH O00YYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MareMaTHYECKOTO aHaIu3a» SBJSETCS OJHUM W3
Hamboyiee 3HAYMMBIX B MPOTpaMMe CTapIIeld MIKOJBI, TOCKOIBbKY, C OJHOH
CTOPOHBI, OH OOEeCleYMBaeT HWHCTPYMEHTAIbHYIO 0a3y I HU3Y4eHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (POPMHpYET JOTHYECKOe M
a0CTpaKTHOE MBIIIICHUE YyYalluXcs Ha YPOBHE, HEOOXOIUMOM JJIi OCBOCHHS
KypcoB WH(MOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (GOpMYJIHPYET CBOM JTIOCTIKEHUSI B MAaTEMaTHYECKOH popme.

Kypc anrebpsl 1 Hagam MaTeMaTHYeCKOTo aHAJIM3a 3aKJIabIBa€T OCHOBY JJIS
YCHENTHOTO OBJAJCHUS 3aKOHAMU (U3WKH, XUMHHW, OWOJOTHH, TTOHUMAHUS
OCHOBHBIX TEHJICHIINA OSKOHOMUKH M OOIIECTBEHHOW JKWU3HH, I[TO3BOJSET
OPUCHTHPOBATHCSI B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEJIHEBHOW XWM3HHU. B TOXe Bpems OBIaJicHUE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTHUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BHBAeT YMCHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, HCIIOIh30BaTh 0000IEHNE W KOHKPETH3AIMIO, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUIECKOE MBIIUICHHE. B x0/1€ n3ydeHus
anreOpbpl M Hadall MaTEMaTUYECKOrO aHajin3a B CTaplied IIKOoJe Yydalluecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS TMPUKIATHBIX 3a/ad, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENICH PEabHBIX CHTyalluid W WHTEPIpeTaruu
MOJIYYCHHBIX  pEIICHWH, 3HAKOMSTCA C  TOpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTE B MpUpOJE, HAYKE U B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

Kypc obnamaeT 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBI
peanm3yeTcsl Kak 4yepe3 y4eOHbIH Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenupuky ydeOHOW AesITeNIbHOCTH,



TpeOyro1ei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJIOJKUTEIBHON
KOHIICHTPALlM¥ BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe Meromuku oOydeHuss aireOpe W HadajlaM MAaTeMaTH4YeCKOTO
aHaJIn3a JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadajga MaTEMaTUYECKOTO aHAJIU3a» BKIKOYAEeT
CIIEAYIOIIME COACPKATEIBHO-METOANYECKUE JMHUU: «YHucCna W BBIYMCIECHUSY,
«DyHkumu  u - rpagpuku», «YpaBHEHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4eCKoro aHamusa», «MHoOXkecTBa U JIOTMKa». DBce OCHOBHBIE
COZIEPKATEIIBHO-METOAMYECKUE JIMHUM HW3Y4YalOTCA Ha IPOTSHKEHUM JBYX JIET
oOyuyeHusl B CTaplIeil LIKOJIE, €CTECTBEHHO JONOJHSASA JIPYr Apyra U MOCTENEHHO
HAChI[asiCb HOBBIMM Te€MaMW W pasfaenamMu. JlaHHBIA KypcC  SIBIIIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe coiepx aHHe HECKOJIbKUX
MaTeMaTHYeCKUX JAUCLUIUIMH: ajnreOpa, TPUrOHOMETPHsI, MATEMaTUYECKUI aHau3,
Teopusi MHOXKeCTB U Jp. [lo Mepe Toro kak yuamiuecs OBJIaJEeBalOT BCE Ooiee
HIMPOKUM MAaTEMAaTHYECKUM anmapaTroM, Y HUX IMOCJeI0BaTeIbHO (popMupyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYI0 MOJENb peallbHOU
CUTyallud, NPUMEHSTHh 3HAHUS, IOJyYCHHbIE B Kypce «Anredpa M Hayana
MaTEMaTHUYECKOTO aHaIN3a», JUIsl PELIEHUS] CaMOCTOSITENIbHO C(HOPMYIHPOBAaHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH IIOJIYYEHHBIN PE3YJIbTAT.

CopepxarenbHO-MeTOAUYECKas JIMHUAA «UuCia M BBIYMCIICHMS» 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJb30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapmiell mkone oco00e BHUMAaHHUE YNEIsAETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIOJB30BAaHUE PA3IMUHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YMCIA, YMEHHE
pPallOHAJIbHO BBINOJHATh JCWCTBUSA C HUMM, JAENaThb IPUKUAKY, OLICHMBATH
pesynbraT. OOydyarommuecs NOIY4YalOT HABBIKA MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIAMH, 3allMCaHHBIMM B CTaHIApTHOH (Qopme,
UCIIOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUA W HEPABEHCTBA» PEANNU3YETCS HA MPOTSIKEHUH BCETO
oOydeHMs] B CTapuied IIKOJIe, IOCKOJIbKY B KaXJOM pa3Jene MporpaMMbl
MPETYCMOTPEHO PEILIEHHUE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs OBJIaJeBalOT
pPa3IMYHBIMA METOJAMHM PELICHUs LENbIX, PAlMOHAIBHBIX, HWPPALMOHAIbHBIX,
NOKAa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUUECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loiydeHHbIE yMEHUS UCIIOJIB3YIOTCS IIPU UCCIEIOBAaHUN
(GyHKLIMIA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/Jad W 3a7ad Ha
HaXOXKJIE€HWE HauWOOJBIIMX W HAUMEHBIIMX 3HaYeHUN ¢yHKuuu. JlanHas
coJeprKaTeslbHas JIMHUS BKIIIOYaeT B cebs Takke (OpMHUpPOBaHME YMEHUH
BBIMOJIHATh pacdy€rbl 1Mo ¢opMylsiaM, IpeoOpa3oBaHUs IIENIbIX, PALMOHAJIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, & TaKXKE BBIPAKEHUU,



coJiepKallluX cTeneHu u Jyorapudmbsl. braromaps wuzydeHuto ainredOpanyeckoro
Marepuaga MPOUCXOJIUT  JajJbHEWIlee  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUICHUS Yydanmxcsi, (OPMHUPYIOTCS HABBIKM JCTYKTHUBHBIX
paccyxJieHuil, pabOoTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEJCTaBICHUA
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJEC PAaBEHCTB M HEpaBeHCTB. AjreOpa
npeiaraet 3PQEeKTUBHbIE HMHCTPYMEHTHI ISl PEIICHHUS TNPAKTUUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a]a4, HAIJISIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYecKass JnuHUA «DyHKIUM ©W TpaduKW» TECHO
MEpEIIETAETCA C APYTUMH JIMHUSIMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T
MOCJIEIOBATENBHOCTD M3y4ECHUS Marepuania. N3yueHue CTEIICHHOMH,
MOKAa3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (QYHKIIUMA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIIUU IJISl pelIeHus 3a7a4 U3 APYruX yueOHBIX
MIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pEIICHUEM ypaBHEHUN W HepaBeHCTB. [lpu 3ToM 0oJibllIOe BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMU BEJIMYMHAMH, WCCIIEOBATh TMOJyYEeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Marepuan 3TOH coJepKaTeNbHON JIMHUM HallEeJIeH HAa pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIFOIIMX BbIpaXkKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, Tpaduyeckor u cioBecHo. Ero msyueHwue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K
0000IIeHNI0 M KOHKPETHU3AIINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHusi «Hadanma mareMaTM4ecKoro aHajau3a» IO03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYyr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3aj]ad,
JIOCTYIHBIX 00y4YaroIIUMCsl, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh MCCIEI0BATh U
CTpouTh Tpaduku (QYHKIUN, OMNpenensITh WX HAUOOJBIINE W HAUMEHBIITHE
3HAUEHWs, BBIYUCIATH MUIOMAanun (Guryp u o0bEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHHs TporieccoB. JlaHHas coaepKaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TMOCTPOCHUA MATEMATUYECKUX MOJENEH pealbHbIX CHUTYyalHi,
HaXO0XXJICHUS HAWIYYIIEro peuieHusi B MPHUKIAJHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MATEMATHUYECKOTO aHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-JIOTHIECKOTO ¥ KPEATHBHOTO
MBIIJICHUs, (OPMUPOBAHUIO YMEHMM pACIIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHMKE U HcKyccTBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U KX aBTOpax.

ConepxaTtenbHO-MeTOANYECKas JTUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM TEOPUUM  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHBIE
MPEJICTABICHUS] TTPOHU3BIBAIOT BECh KYpPC IIKOJbHOM MAaTEMATHUKU U OPEAJIararoT



HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIOIMN BCE pa3/ieibl MATEMaTUKU U €€
IIPWIOKEHUH, OHU CBS3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. Ilo3toMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MaTeMAaTUKM M HCIOJb30BaTh €ro s
BBIPAJKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajga MaTeMaTHUYECKOI'O aHAIM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATh HABBIKU MTOCTPOCHUS MOJIENIEH PEAIbHBIX CUTYAIIU, UCCIIeI0OBAaHUS
TUX MOJEJIed C MOMOUIbIO ammapara anareOpbl U MaTeMaTH4YEeCKOro aHajlu3a U
MHTEPIIPETALNY MOIYUYEHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
U3 Pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepuall Kypca IHUPOKO UCIOJIb3YyETCs
JUISL peleHus] PUKIAAHbIX 3a1a4. [Ipu penieHun peanbHbIX MPAKTHYECKUX 3a/1a4
ydaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobiemy. [lesarenpbHOCT MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIIATHBIX
3aJa4 OpraHU3yeTCs B MPOLIECCE U3YYEHHUs BCEX TEM Kypca «AiredOpa ¥ Havaia
MaTEMaTUYECKOIO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM ruraHe Ha M3ydeHHE Kypca anreOpbl M Hadajdl MaTeMaTHYeCKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia o0yuenust — 170 gacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYMCICHUA

Panmonanpupie yncna. OOBIKHOBEHHBIE W ACCSATUYHBIE JIPOOH, MPOLIEHTHI,
OecKkOHEeUHble  mepuoAudeckue  Jpodu.  ApudmeTudyeckue  oOmepanud  C
palMoOHAIbHBIMU YMCJIaMU, TPeoOpa30BaHus YUCIOBbIX BeIpaxeHui. [IpuMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 33/7a4 U3 Pa3IUYHBIX OTpacieu
3HAHUU U PEATbHOU JKU3HMU.

HelictBuTenbHble uncia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue omnepauudd ¢ JIeUCTBUTENbHBIMU YHucHaMmu. [IpubnmxéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3yIbTaTa BBIYUCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3ammcu
NeNUCTBUTEIbHOTO uucna. Mcemonp3oBanue moaxonsiied  (GOpMbl  3aluch
JNEHUCTBUTENBHBIX YHUCE Ui PEIICHUS NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUYECKUMHU KOPHSMHU HATyPAJIbHOM CTEIIEHHU.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCUHYC, apKKOCHUHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton MHTEPBAIIOB.

Pemenue nensix v 1poOHO-palIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a4a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U pealbHOU KU3HHU.

DOyHKUMM U TPaPuKn

Oyukius, crnocoObl 3amaHus GyHkuu. [paduk  Gyskiuu. Bzaumuo
oOpaTHbIe (DYHKITHH.

OO6usacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkuuu. Hynu QyHkuuu.
[IpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast GpyHKIHS C HaTypaJdbHBIM M LENbIM NoKa3zarenaeM. EE€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-Oi CTEINEHHU.



Tpuronomerpuueckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKINIA 9UCIIOBOTO apTyMEHTA.

Hayana MareMaTH4e€CKOI0 aHAIHN3A

ITocnenoBarenpbHOCTH, CIIOCOOBI 3a7aHus IIOCJIEIOBATEIBHOCTEM.
MOHOTOHHBIE IOCIIEA0BATEIHHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasl Mporpeccu. beckoHeuHo yObIBaromas
reoMerpuyeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH reoOMeTpUYECKOn
nporpeccund. Dopmyiia CIOKHBIX NPOLEHTOB. VCronp30BaHWE MPOTPECCUU IS
pelIeHNs peallbHbIX 3a7ay IPUKIIAJHOIO XapaKrepa.

MHo:xecTBa U JIOTHUKA

MHoOxkecTBO, omnepanuud HajJ MHOXXecTBaMu. Jlmarpammsl Jiliepa—BeHnHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara Uil OMUCAHUS PEATbHBIX
MIPOLIECCOB U SIBIICHUMN, TIPH PEUICHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucia 1 BBIYMCTICHUS

HarypansHable u niensie yncna. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIL.

CrteneHb ¢ pallMOHAIBLHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. JleciTuuHbie U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHNS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUI, COIEPHKAITUX JIOTapUPMBI.

[TpeoOpazoBanue BBIpaXKEHUN, COAEPKAIIUX CTEHNEHH C palloOHaIbHBIM
MOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypPaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUsI 1 HEPABEHCTBA.

CucTtembl TMHEHNHBIX YpaBHEHHUM. PellleHne MpUKIIaIHbIX 3a/1a4 C IOMOIIBIO
CHUCTEMBI JIUHEHUHBIX YPABHECHUM.

CurcreMbl M COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHneHue  ypaBHEHUH, CHUCTEM U  HEPaBEHCTB K  PEILICHHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJady M3 pa3IMYHbIX O0JacTel HayKu M pealbHOU
YKU3HH.

DYyHKIUY U TPaPUKHU

Oyuknus.  I[lepuonuueckue  GyHkuuu. [IpomMexyTkKu  MOHOTOHHOCTH
¢GyHkuuu. MakcuMymbl 1 MUHUMYMBbl QyHKUMUA. HaunOousblllee U HauMeHblIee
3Ha4YeHHe (PyHKIHUU HA TPOMEXKYTKE.

Tpuronomerpuueckue QPyHKIIUU, UX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmMudeckas GyHKIUN, UX CBOMCTBA U TPapUKH.



Hcnonb3zoBanue rpagukoB QyHKUMN JUIsl PEIICHUs] YPABHEHUM U JIMHEHMHBIX
CUCTEM.

Hcnonb3oBanne rpadukoB (QYHKIMH IS HMCCIEIOBAHUS IMPOIIECCOB |
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUHU 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauana MaTeMaTH4ecKOro aHajin3a

HenpepoiBHbie hyHKIIMKU. MeTO MHTEPBAIOB ISl PEIICHUSI HEPABEHCTB.

[lpomsBognass  Qyakmuu. ['eomerpudyeckuidi ©u  (QUUYECKUNA  CMBICTT
IIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTApHBIX  QYHKUUMHA.  DOpMyIbl  HAXOXKACHUS
MPOU3BOJIHOM CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIUMA.

[IpumeHeHne MPOU3BOAHON K MCCIEAOBAHHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxaenne HanOobIlero 1 HauMEHbIEro 3HauyeHus: QyHKIIUA Ha
OTpE3KE.

[IpumeHeHne TPOUZBOAHOM JUISi HAXOXKICHHUS HAWIY4YIIEro pEIICHUS B
NPUKIAIHBIX 3aJayax, Ui ONPEACNICHUS CKOPOCTH Ipolecca, 3aJaHHOIOo
dbopmyIoit unu rpaduKoMm.

[TepBoo6pa3zHas. Tabnuiia mepBooOpa3HBIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Bwraucienue
uHTerpana no popmyne Herorona—JleriOuuiia.



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yueOHOTro mpeameTa «MaremaTukay ITOJDKHO oOecTeurBaTh
JTOCTHKCHHUE Ha YPOBHE CPEJIHEr0 00IIero o0pa3oBaHUs CICAYIOIINX JUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOEHMSI IpOrpamMMbl y4eOHOro mpeaMera
«MaremaTuka» XxapakTepU3yHTCS:

I'paxxnaHckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKON MO3UIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxkJAaHCKOro oOmecTtBa (BHIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyecKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaTaHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HAaCTOSIIIEMY POCCUMCKON MaT€MAaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTU4YECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTMKEHUN B JPYrUX HayKaX, TEXHOJOTHUSX, cepax
DKOHOMHKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro.

DCTeTHYECKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, pELIEHNI, paccyXICHUN;
BOCHPUMMUYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTAM PAa3JINYHbIX BUIOB HUCKYCCTBA.

PU3NYECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U

OTZIbIXa, peryJspHas dusnueckas AKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
JESTENbHOCTHIO.

TpynoBoe BocuTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IICHHOCTH TPYAOTIOOUS; MHTEPECOM K
paznmuuyHbiM  chepaMm  TPOPECCHOHATBHONW  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeid mnpodeccu W peaqu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTHIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MMPAKTUUECKHUX 3aJ1a4 MAaTEMaTHICCKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYypbl, MOHUMAHUEM BIUSHUS
COLIMAJIbHO-D)KOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON M COLUAIBHOM
Cpembl, OCO3HaHHWEM TJ00ATBHOTO XapakTepa dSKOJOTHYECKHX MpoOieMm;
OpHEHTallell Ha TPUMEHCHHE MaTeMAaTHYECKUX 3HAHWM JUIs pelieHus 3a1ad B
00JaCTH OKpY’Karolledl cpepl, IUTAHUPOBAHMSI TOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTEMaTU4YeCKOM HayKH Kak c(epbl 4YeTOBEYECKOM JIesTENIbHOCTHU, STAloOB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS [MBWIM3AIMU; OBJIAJACHHEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOH KaK CpeICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYI0 M HCCICIOBATEIBCKYIO ACSITEIBHOCTh
WHIUBUyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS IMPOTPAaMMBI YUeOHOTO IMpeaMeTa
«MaremaTuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0CUCTNEUIMU.

1)  VYuueepcanvnvie  nosmasamenvuvie  Oeiicmsus, — obecneuugarom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YYAOWUXcs (0c8oeHUe
Memoo0o8  NO3HAHUSL — OKpYJcalowezo  Mupa,  NpuMeHeHue  JO02UYECKUXx,
uccne0o8amenbCKux onepayuli, ymenul pabomams ¢ ungopmayueti).

ba3oBpie lornuecKkue NeNCTBUS:

* BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MATEMATHYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNICHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJIaccu(uKanuyu, OCHOBAaHWS JIsi OOOOIIEHUS M CPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



¢ BOCIIPUHUMATh,  (OPMYJIMPOBATH ¥  NPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

eBBISIBJISITh ~ MATEMaTUYECKHE€  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npoTuBopedrss B (DaKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX;
npeiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYM;

e ICTIATh BBIBOJIBI C WCITOJIb30BAHWEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUEHH 110 aHAIOTHH;

e IPOBO/IUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUH (TPsSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBL;

e BRIOMpATh CIOCOO pelieHus y4eOHoW 3amaun (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BBIOMpaATh HaWbOoIee MOAXOAAIMMN ¢ Y4ETOM
CaMOCTOSATEITLHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBbie uccaeoBaTeNbCKUE IEUCTBHUS:

* CIIOJIb30BAaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME TMPOTHUBOpPEUYUE, MpolIemy,
yCTaHaBIMBaTh MCKOMOE W  JaHHOe, (opmMupoBarh  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHUE;

e MPOBOJINTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
npolecca, BBISBICHUIO 3aBUCUMOCTEH MEXJy OOBEKTaMHU, SIBJICHUSMH,
MPOIECCaMH;

e CAMOCTOSITETFHO (POPMYITHPOBATH OOOOIIEHUS U BBIBOJBI 1O pe3yjbTaTaM
MPOBEAEHHOTO HAOIIO/ICHUS, WCCIEOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

« IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTaTh
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanueii:

¢ BBISIBJISITH ACUITUTH MHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOIPOC U JUISI pEIICHUS 3a]1a4u;

* BBIOMpaTh HH(OPMAIUIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIMIO Pa3TUIHBIX
BHUJIOB U (hOPM TIPEICTABICHUS;

e CTPYKTYPHUpPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3MUHbIX (opMax,
WUTIOCTPUPOBATh TpaduyuecKy;



e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  Vhuusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCnedusaom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOG 0OVHAIOUJUXCAL.

OO01ieHue:

e BOCTIPUHUMATH U (POPMYJIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeMsIMU OOIIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAKATh CBOI TOYKY
3peHUs B YCTHBIX W NMHCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pElIeHus 3a7]a4i, KOMMEHTHPOBATh MOJTYYEHHBIN pe3ysIbTarT;

*B X0J/I¢ 00CYXICHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
MPOOJIEMBI, perIaeMoM 3a/1a4uM, BEICKA3bIBATh UICH, HAIICIICHHBIC HA TIOUCK
pEIICHUS; COIMOCTaBIATh CBOM CYXICHHS C CYXICHHSIMH JPYyTHX
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3lInuue W CXOJICTBO IMO3UIIMM; B
KOppeKTHOU popme popMyTupoBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

e PEJICTABJIATH PE3YJbTAThI PEIICHUS 3a]a4M, SKCIICPUMEHTA, UCCIICOBaHUS,
MPOEKTA; CAaMOCTOSATEIHLHO BBIOMpATh (POPMAT BBICTYIUICHUS C YYETOM
3aJ1a4y Mpe3eHTAIMU U OCOOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh W HCTOJIH30BATh MPEUMYIIECTBA KOMAaHIHON M WHIAMBUIYaTbHON
paboThl MpHU pelIeHnr y4eOHBIX 3a/Jay; MPUHUMATh IEJIb COBMECTHOM
NEATENBHOCTH, IJIAHUPOBATh  OPTaHMW3aAIlldI0  COBMECTHOM  paboTHI,
pacmpenensiTh BHUABI pabOT, JOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

e YU4aCTBOBaTh B I'PYMIOBBIX (opMax paboTel (00CyKaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJIHATH CBOIO 4YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMU UWIEHAMHA KOMAaH/IbI;
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) YHnusepcanvnvie  pezynamueHvle Oeticmaus, obecneyusaiom
GopmuposaHrue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJISATH IUIaH, AITOPUTM PELICHUS 3aa4H, BEIOMPATH CIIOCOO PEIICHUS C
y4€TOM HMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ YUETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMH  TIO3HABATENbHOM  pedrekcun Kak  OCO3HAHHS
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbLTATOB;
BIAJETh CHOCOOAMHU  CaMOINpPOBEPKH, CAaMOKOHTPOJS Ipolecca U
pe3yibTaTa peluieHus MaTeMaTUYeCKOH 3a/1auH;



e IPEABHUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JICSITEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
JAHHBIX, HAWJCHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBUE pe3yjibTaTa IEJId U YCIOBUSM, OOBICHAITH
MPUYUHBI TOCTHXKEHUSI WM HEJIOCTHKEHUSA PE3yJIbTAaTOB JEATEIbHOCTH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHATM3a»
Ha ypOBHE CpemHero oOmiero oOpa3oBaHHS JODKHO 00ECredMBaTh JTOCTHIKCHHE
CIICYIOIIUX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

10 KUIACC

Yuciia 1 BbIYHCIEHUS

OmnepupoBaTh MOHATHSAMH: PAlMOHAIBHOE W JICHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BemonHate  apudmernyeckue — omepanuu ¢ palMOHATBHBIMH U
JCHCTBUTETLHBIMU YHCIIAMHU.

BremonasaTe npuOamkEHHBIE BBIYUCICHUS, UCTIONB3YS MpaBUiIa OKPYTIICHUS,
JIeJ1aTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHHM.

OmnepupoBaTh TOHATHUSMHU: CTETIICHb C IICNIBIM IIOKa3aTejeM; CTaHAapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypajlbHOW CTENECHH;
UCTIOJIb30BaTh MOAXOIANIYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN IS PEIICHUS
NPAaKTHYECKUX 3a7a4 U MPEACTaBICHHUS JAHHBIX.

OmneprpoBaTh MOHATHIMH: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOTO YIJIa;
UCIIOJIb30BaTh 3aIlMCh MIPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
GyHKIUH.

YpaBHeHUs U HEPABEHCTBA

OmneprpoBaTh MOHATUSAMHU: TOXKIECTBO, yYpaBHEHHE, HEPABEHCTBO; IIEJIOE,
paloHalIbHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BeImonHATe npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPXEHUH W periaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BeimonHaTe npeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIpQXEHU W  pemarb OCHOBHBIE THUMBI  I[ENBIX, palHOHAJIbHBIX U
UppaLMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHUS U HEPaBEHCTBA JJIs PEIICHUS MAaTEeMAaTUYECKUX 3a7a4
W 33]1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U pealbHOM KU3HMU.



MopnenupoBarh peajibHblE CHUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3aJayd, MCCIIEI0BATh
MOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM alllapara ainreopsl.

DyHKIUY U TPaPUKHU

OnepupoBarh MOHATUAMM: (YHKLHUSA, CIOCOOBI 3a7aHus (PyHKIMHU, 001acTh
OTIpEe/CTICHUs] ¥ MHOXXECTBO 3HadeHHH (QyHKumu, Tpaduk (QyHKIHUH, B3aWMHO
oOpaTHbIe (PYHKIMH.

OnepupoBaTh NOHATUAMU: UYETHOCTh U HEYETHOCTh (YHKUUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky GyHKUNN A1 PELIECHUS YpaBHEHUI.

Crpoutb M uuTaTh rpaduKu JUHEHHON (PYHKIUHU, KBAAPATUYHON (DYHKIIUH,
CTETIEHHOM (DYHKIIMH C LEJIBIM TOKa3aTeNeM.

Hcnonp3oBaTth rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHMOCTEN IpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEIMETOB U peanbHON
YKU3HU; BhIpaxaTh (OpMYyJIaMU 3aBUCUMOCTH MEK]ly BEJTMUUHAMH.

Havyana MmareMaTH4eCKOro aHAJIN3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATEIbHOCTh, apupMeTHUecKas u
reOMeTpUYeCKas MPOTrPECCUM.

OmnepupoBarh MNOHATUSAMH: OECKOHEUYHO YOBIBalOIas TIeoMEeTpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON IPOTPECCUH.

3anaBaTh NOCIEAOBATEIBHOCTH PA3IUYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATENBHOCTEN U MPOTPECCUM TSI PELIEHUS
peasbHBIX 3a]a4 PUKIIAJHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIEpallMU HaJ MHOKECTBAMH.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONHCAaHHs
peaslbHbIX MNPOLECCOB U SIBJIECHUHM, NMPU PEUIeHUH 3aJad U3 APYTuX Y4YeOHBIX
IIPEIMETOB.

OnepupoBath  MOHATUSAMH: ONpejeNieHre,  Teopema,  CIEICTBUE,
JOKa3aTeNbCTBO.

11 KUIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh TOHATUSIMHU: HATypaJIbHOE, I1I€JI0O€ YHUCJIO; HCIOJIb30BaTh
MPU3HAKU JICIMMOCTH LIEJIBIX YHUCEN, PA3JIOKECHUE YMCIIa HA MPOCThIE MHOXKUTEIIH
JUISL pELLICHUS 3aa4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAJIBHBIM TTOKA3aTEJIEM.

OnepupoBaTh MOHATHAMU: Jorapudm dmclia, JECATUYHBIE W HATypaJlbHBIC
JorapuMsl.



YpaBHeHUs U HEPABEHCTBA

[IpuMeHsT, CBOMCTBA CTENEHW I NpeoOpa3oBaHUs  BbIPAXKEHUIA;
ONEPUPOBATH MOHATUSAMM: IIOKA3aTEIBHOE YpPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIC THUIIBI [I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX  JIOrapuMsl;
OTIepUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOrapu(pMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenus mpocTeNmX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEMHBIX YPaBHEHUN M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHUs IIPAKTUYECKUX 3a1a4.

HaxoauTp pemeHus: NpoCTENIINX CUCTEM M COBOKYIHOCTEM PallMOHAJIbHBIX
YPAaBHEHHUU U HEPABEHCTB.

MogaenupoBaTh peanbHblE CHUTyalldd Ha S3bIKe€ anredpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayd,
MCCJIeI0BATh MOCTPOECHHBIE MOJIENU C UCIIOJb30BaHUEM armnapara ajareOpsi.

DyHKUNHA U TPaPuKu

OmnepupoBaTh MOHATHSAMM: MEpUOJUYECKass  (PYHKUMS, HPOMEXKYTKU
MOHOTOHHOCTH ()YHKLHMH, TOYKM OJKCTpeMyMa (yHKuMHM, HauboJbliee U
HauMeHbIllee 3HAueHHUd (QYHKIUM Ha MPOMEXKYTKE; MHCIONb30BaTh UX I
UCCIIEI0BaHMs (PYHKIINHU, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMU: TpadUKH MOKA3aTEIbHOM, JIOrapu(PMUUECKOr U
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU U
UCIIOJIb30BaTh Il PELICHNUS] YPAaBHEHUNW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH IpapUKU JTUHEMHBIX YpaBHEHHI
Y WCIIOJIB30BaTh UX I PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHU.

Hcnons3oBate Tpaduku (QyHKUMHA IS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYTrUX y4eOHBIX TUCHUILINH.

Havana MaTeMaTH4ecKOro aHaju3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKIMS; TPOU3BOAHAS (YHKIIMH;
UCI0JIb30BaTh FEOMETPUUYECKUNA M (PU3HUYECKUI CMBICI POU3BOIHOM JJIs pelIeHUs
3a/1ad.

Haxoautb mpou3BOAHbBIE 3IEMEHTAPHBIX (PYHKIIHA, BBIYUCISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHII.

Hcnonp30BaTh NPOU3BOJHYIO AJISl UCCIIEOBaHMS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TIOCTPOCHUIO Tpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: [E€pBOOOpa3Has M MHTErpajg; IOHUMATh
reoOMeTpUYeCKUil U (PU3NUECKUN CMBICI HHTErpaja.



HaxomuTe mepBooOpa3Hbie 3JeMEHTAPHBIX (DYHKITHI; BBIYUCISTH WHTETPAJ
o ¢popmyne Herorona—JIeitOnuma.

Pemate mpukiagHbpie 3a7a4d, B TOM YHUCIE COIMAIBHO-DPKOHOMHYECKOTO M
(bU3NYECKOT0 XapaKTepa, CpeCTBAMU MAaTEeMaTHISCKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Konrtpoisbnsbie | IIpakTnyeckue
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
MHokecTBa palMOHAIBHBIX U
1 eHCTBUTENBbHBIX uncen. ParmonanbHbIe 14 1 bubmorexa HOK
A Al https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oynkiuu U rpaduku. CTEneHb ¢ 1eIbiM 6 bubnuorexa [[OK
roKa3areyiemMm https://m.edso0.ru/1568aba3
3 ApudmeTrueckuil KOpeHb N—OH CTETIEHHU. 18 1 bubnuorexa [IOK
HppannoHanbHbie ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyJIbl
4 T I/III)“OI}{IOMGT uu. TpUTOHOMETPUYECKUE 22 1 bubmmorexa [JOK
P pri.2p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U POTPECCUN 5 bubmmorexa [JOK
A portp https://m.edsoo0.ru/1568aba3
6 [ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIIHS 3 1 bub6mnoreka IIOK
3HAHUI https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KITACC

Kosn4yecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Konrpoiabnsbie | IIpakTnyeckue
n/n NpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
CrerneHs ¢ palMOHATLHBIM [TOKA3aTEIeM.
1 [TokazatenpHas ¢yHkuus. [TokazaTeabHbIe 12 1 bubmmorexa [JOK
YHRIG. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudgmuyeckas KITHSL.
2 HorapniMquCKHe CI)y:IB}IIIeHH;I " 12 bubmmorexa LHOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronomeTpudeckue QyHKIUH U UX
3 rpa(bHKH T I;IFOHOMe q)p?qecLIIme 9 1 bubmmorexa LIOK
p P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [{OK
4 [TpousBoaHas. [IpuMeHeHrEe IPONU3BOTHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
° Murerpait i ero npuMeHeHis o https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
i 12 1
6 CHerembt ypasHeHsi https://m.edsoo.ru/f11c4afd
7 HatypanbHble u 11eble Yrciia 6 bubmmorexa LHOK
P i https://m.edsoo.ru/f11c4afd
3 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS 18 5 Bbu6mmorexa [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
)

Ceptudpmkat: 0239E90301DFB108A4419593C690359D82

JOKYMEHT NOANMMCAH
SQNEKTPOHHOW MOAMNCHIO

Bnapeneu: Yynankuna Vipuna BnagummposHa
OeiicteuteneH: ¢ 02.09.2024 no 02.12.2025
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