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MOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma yudeOHOro Kypca «Airedpa W Hadajla MaTEMAaTHYECKOTO
aHanuza» 0a30BOro ypoBHsS s oOywaromuxcs 10 —11 kmaccoB pazpabotaHa Ha
ocHoBe DeepaibHOr0 rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro
obmero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUA,
NPEIbSIBISIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIIUN POCCHUHCKOTO
oOpazoBanus. Peamusamus mnporpammbl 00€CTI€UYUBAET OBJIAJCHUE KIIIOYEBBIMU
KOMITETCHIIMSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CaMOPAa3BUTHS W HEMPEPHIBHOTO
o0Opa3oBaHwMs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W IO3HABATEIHLHOTO
Pa3BUTHUS JTHYHOCTH OOYIAFOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa um Hauama MaTeMaTUYE€CKOTO aHAIM3a» SIBJSIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTrpaMMe CTapllel IIKOJIbI, IOCKOJbKY, C OJJHOW CTOPOHBI,
OH oOecreynBaeT HMHCTPYMEHTAIbHYIO 0a3zy I HM3yUeHUsT BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C JAPYTrod CTOPOHBI, (hOPMHUPYET JOTMUECKOEe M aOCTPAKTHOE
MBILUICHHE Yy4YalluXcsd Ha YpPOBHE, HEOOXOIMMOM JJsi OCBOEHHUS KypCOB
nH(pOpMaTUKH, 00IIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTU. B pamkax JaHHOro Kypca
yyaliydecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIIHpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKoi (popme.

Kypc anre6psl 1 Hayan MaTeMaTHYECKOIO aHalIM3a 3aKJaJbIBa€T OCHOBY JUIS
YCHEUIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUH, OMOJIOTHH, TOHUMAHHSI OCHOBHBIX
TEHJECHIUNA SKOHOMHUKHA M OOIIECTBEHHOM >KM3HHU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOIb30BAThH
UX B MOBCEAHEBHOM XM3HU. B TOXke BpeMsi oBiajieHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMU MaTEMaTUYECKUMHU KOHCTPYKLHSMH pa3BUBAET yMEHHE HaXOAMTb
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb  YTBEPXKIEHHUSA, HCIOJIb30BAThH
000011IeHHEe W KOHKPETH3alWi0, a0CTparupoBaHUE W aHAJIOTHI0, (QopMupyer
KpeaTUBHOE M KpPUTHYECKOE MblluleHne. B Xxoze u3ydenus anreOpbl UM Hayal
MaTEeMaTHYECKOr0 aHajiu3a B CTaplIel IIKOJE YYalUecs IMOJy4aroT HOBBIA OIBIT
pelleHrs] TPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO TOCTPOEHUS MaTeMaTUYECKUX
MojieNiel peabHbIX CUTYAllMi U UHTEPIIPETAIMU MOJIYYEHHBIX PEIICHUM, 3HAKOMSTCS
C MpUMepaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJAIOLIMMUCS MAaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yeTcss Kak yepe3 ydeOHbI Marepuan, CIocOOCTBYIOMIMKI (HOpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUSA, TaK M uepe3 crneuuduky y4deOHOU JesTeIbHOCTH,
TpeOyrolel caMOCTOSTENbHOCTH, aKKYPATHOCTH, MTPOJOJKUTEILHOM KOHIIEHTPALIMH
BHHMAaHMS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pPe3yJIbTar.



B ocHoBe Meronuku oOyueHus anreOpe U HadajlaM MaTEMaTHYECKOTO aHalln3a
JICKUT ACSITeIbHOCTHBIN MPUHIUI 00YYCHHUS.

CtpykTypa Kypca «Anredpa ¥ Hayajga MaTeMaTHYE€CKOTO aHaln3a» BKIIIOYAET
CIEAYIOUIME COAEpKATEIbHO-METOANYECKHE JUHUU: «Yucaa W BBIYUCICHUSY,
«DyHKIIMU U TpaPuKuy, «YpaBHEHHs U HEpaBeHCTBa», «Hauama maTemaTHueckoro
aHanu3a», «MHOXecTBa U JIOTUKa». Bce OCHOBHBIE COIEPKATEIBHO-METOINYECKUE
JUHUM W3Yy4YaOTCS HAa MPOTSDKEHHHM JABYX JIeT OOy4YeHMss B CTapuieil IIKoJje,
€CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMH U
paznenamu. JlaHHBIN KypcC SIBISIETCS UHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSIET B ceOe
COJIepKaHUE HECKOJIbKMX MAaTeMaTHUYeCKHX JMCLUMIUIMH: anredpa, TPUTOHOMETpHS,
MAaTeMaTUYECKUN aHaIU3, TEOpUsT MHOXKECTB M np. 1lo mepe Toro kak ydammecs
OBJIAJICBAIOT BCE Oojiee IIUPOKUM MaTEeMaTHUYECKUM  ammapaToM, Y HHX
[OCIEI0BAaTENbHO  (POPMHUPYETCSI W COBEPILEHCTBYETCS  YMEHHUE  CTPOUTH
MaTeMaTUYECKYI0 MOJIETb PEAIbHON CHUTyallH, IPUMEHSATh 3HAHUS, MOJyYCHHBIE B
Kypce «Anredpa ¥ Hayaja MaT€MAaTHYECKOro aHalu3ay, [JIs  PEIICHHS
CaMOCTOATENbHO  COPMYJIMPOBAHHOW  MAaTeMaTHYeCKOW  3aJadd, a  3aTeM
UHTEPIPETUPOBATH MTOTYUYECHHBINA PE3YIIbTAT.

ConepxarenpHo-MeTOAMYECKAs JMHUSA «YHCIIa M BBIYUCICHUS 3aBEpIIACT
(opMHpOBaHNE HABBIKOB HCIIOJIB30BAHUS JICUCTBUTENIBHBIX YHCEI, KOTOpPOE OBbLIO
HayaTo B OCHOBHOMW mikojie. B crapmieil mikoiie ocoboe BHHUMaHUE YIEISICTCS
(OpMHPOBAaHHIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIOYAIOIIUX B ce0s
UCTIOJb30BaHUE PA3NWYHBIX (OPM 3alucHu JEHCTBUTENIBHOIO 4YHCIa, YMEHHE
pPallMOHAJIBHO BBINOJHATH JEWCTBUS C HUMH, [€J1aTh MPUKUAKY, OIEHUBATh
pesyabTar. OOydarompecss MNOJYy4YalOT HAaBBIKM MNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUSI JEUCTBUN C UMCJIaMH, 3allMCaHHBIMM B CTaHJIApTHOU (Qopme,
UCIIOJIb30BaHUsl MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKEHUI.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEAIM3YETCS HAa NPOTSIKEHUU BCErO
oOydeHuss B cTaplield MIKOJIe, MOCKOJbKY B KaXJIOM pasleie MNporpaMmbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYHOIMX 3adad. OOyuaromuecs OBJIAJEBaOT
Pa3IMYHBIMA  METOJAMH PELIEHUS UEJbIX, pPalUdOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTAPU(DMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUI, HEPABEHCTB
u ux cucreM. [lomydyeHHble yMEHUsI UCHOJIB3YIOTCS MPHU UCCIETOBAaHUM (DYHKUIUN C
NOMOINIBIO MPOW3BOAHOM, PEIICHUM MNMPUKIAJHBIX 3aJa4 M 3a/1a4 Ha HAXOXKJICHHE
HauOOJBIINX W HAMMEHBIIMX 3HauYeHUU (yHKUMU. JlaHHAs comepxaTenbHas JTUHUS
BKJIIOYAET B ce0s Takke OpMUPOBAHUE YMEHUH BBITIOJIHATH pacy€Thl MO GopMyiam,
npeoOpa30BaHus IEJIbIX, PAIMOHATBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHYECKUX
BBIPKCHUI, a TAKKE BBIPAXKEHUHN, COJEPIKAIINUX CTETIeHH U Jorapudmel. biaarogaps
U3YUYEHUIO anreOpanyeckoro marepuajga MPOUCXOJUT JajbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHS y4alluxcs, GOPMUPYIOTCS HABBIKU
JIeNyKTUBHBIX PAacCyXIEHUH, padOThl C CHMBOJBbHBIMU (hOpMaMu, MPEICTABICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCHMOCTEH B BHJIC PABEHCTB W HEPABEHCTB. AnrebOpa



npenjaraeT d(pQeKTUBHbIE HHCTPYMEHTHI [UIsl PEIICHUs TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJSAJHO JIEMOHCTPHUPYET CBOM BO3MOXHOCTH Kak
A3BIKA HAYKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHKuMM #  TpaduKU»  TECHO
IIEpEIUIETAaeTCs ¢ APYTUMU JIMHUAMU Kypca, ITOCKOJIBKY B KaKOM-TO CMBICIIE 3a0aET
IIOCJIEA0BATEIBLHOCTh M3YUEHHsI Marepuaina. M3ydeHne cTeneHHOHM, NMOKa3aTelbHOM,
Jorapu(MHUUECKOl M TPUTOHOMETPHUYECKUX (YHKIMM, WX CBOWCTB U Tpa(uKOB,
UCIOJIb30BaHUE (DYHKUUH JUIsl PELICHUs 3a7ad U3 APYTuxX ydeOHBIX MPEIMETOB U
peanbHOM XU3HM TECHO CBSI3aHO KakK C MaTeMaTH4YECKUM aHaJIM30M, TaK U C
penieHueM ypaBHEHM W HepaBeHCTB. [lpu 3TOoM OoJblIOE BHUMAaHUE YAEISETCS
(GopMUPOBAaHUIO YMEHHUS BBIpAXXaTh (GOPMyJIaMU 3aBUCUMOCTU MEXKIY pPa3IuYHBIMU
BEJIMYMHAMU, UCCIIEI0BATh MOJTy4YeHHbIE (QYHKIUHU, CTPOUTh UX Tpaduku. Marepuain
OTOM COJEPKATEIIbHOM JIMHUM HAalEJeH Ha pa3BUTHE YMEHUHM U HAaBBIKOB,
MO3BOJISAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAy BEIMUYMHAMHU B Pa3iHMYHON (opme:
aHAJIUTUYECKOM, rpaduuecKoi U cioBecHOU. Ero nzydyenue crnocoOCTBYET pa3BUTHUIO
AITOPUTMHYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOLIEHUI0O M KOHKPETU3ALMH,
UCII0JIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass JmHMS «Hagyama MareMaTHyeckoro asaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKHX, TaK M NPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, Y KOTOPBIX IOSBIISIETCS BO3MOKHOCTH HCCIIEIOBaTh W
CTpOUTh TpaduKu PYHKIUH, ONPEAETIATh UX HauOOJIbILINE U HAUMEHBIINE 3HAUYCHUS,
BBIUMCIATH IJIOWEAAN (GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas coaep)kareinbHas JMHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTHU
IIOCTPOCHUSI MATEMAaTUYECKUX MOJEJIEH peajbHbIX CUTyalud, HaxO0XKICHUS
HAWIy4YIIETO PEMIEHUS B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHYECKHX,
3ajjayax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYECKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTMUECKOrO0 U KPEaTMBHOIO MBIILICHUS,
(opMUPOBaHHIO YMEHUI paclO3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe,
TeXHUKE U HucKyccTBe. OOydyaroumuecss y3HAIOT O BBIJAIOLNIUXCS Ppe3yJIbTarax,
MOJIyYEHHBIX B XOJI€ pa3BUTHA MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

ConepxarenpHo-MeTOAMYECKass JTUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IIOCBSIIEHA  JJIEMEHTAM  TEOPUM  MHOMKECTB. | €0pPETMKO-MHOKECTBEHHBIC
IPEACTABICHUS] MTPOHU3BIBAIOT BECHh KypC UIIKOJBHOM MAaTEMAaTUKU W MPEAJIararoT
Han0oJiee YHUBEPCAIBbHBIM SI3BIK, OOBEIUHSAIONIUN BCE pa3feibl MAaTEMAaTHKU U €€
NPUIOKEHUM, OHM CBS3bIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUIUIMHBI B E€IUHOE
uenoe. IloaroMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY ITOHUMATh TEOPETHKO-
MHOXECTBEHHBII A3bIK COBPEMEHHONW MAaTEMaTUKH UM MCHOJb30BaTh €ro JUis
BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TAK¥Ke
OCHOBbI MAaTE€MaTHYE€CKOIO0 MOJEIUPOBAHUS, KOTOpPHIE MPHU3BAHBI CHOPMUPOBATH
HAaBBIKM MOCTPOECHUSI MOJIENIEN PEaJbHbIX CUTyalul, UCCIECIOBAHMS ITUX MOJEIIEH C



MOMOUIBIO amnmapara aireOppl W MaTEMaTHUYECKOrO aHalh3a WU HWHTEpIpEeTaluu
MOJIyYEHHBIX pe3yJbTaTOB. Takue 3aJaHus BIUIETEHbl B KaXIbId M3 pa3JeioB
IPOrpaMMBbl, ITOCKOJIbKY BECh MATEPHANl Kypca MIMPOKO MCIOIb3YETCS I PELICHHUS
NPUKIAIHBIX 3anad. [Ipu pemeHun peanbHbIX MNPAKTUYECKUX 3a7ad ydalluecs
pa3BUBAIOT HAOJI0JaTEIbHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HUCIONIB30BAaTh AaHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATH
npobsieMy. JlearenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 33724
OpraHu3yeTcss B TIpollecce M3Y4YeHHs BCeX TeM Kypca «Auredpa W Havaia
MaTeMaTHYECKOr0 AaHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

B ydyeOHOM miiaHe Ha U3ydeHHe Kypca aareOpbl M Hayal MaTEMaTUYECKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heaento B 10 kimacce u 3 yaca B HEJICNIO B
11 knacce, Bcero 3a iBa roga ooyudenus — 170 dacos.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie umcia. OOBIKHOBEHHBIE M JI€CATUYHBIE JApOOHU, MPOLIEHTHI,
OeCKOHEUHbIE  MepuoanyYecKue  pobdu.  ApupMeTHYecKHe  omepauuud ¢
paloHaIbHBIMU YUCIIaMH, MpeoOpa3oBaHMs YHCIOBBIX BbIpakeHU. [Ipumenenue
Apo0eil M TMPOLIEHTOB ISl PEIICHUs] MPUKIAJAHBIX 3a/ad W3 PA3NUYHBIX OTpaciei
3HAHUU U PEAJIbHOMN KU3HMU.

JeicTBuTenpHple  4ucna. PanuvoHanpHple W MPpAalMOHAIBHBIE  YHUCIA.
ApudmMernyueckre onepauud C JACHCTBUTENbHBIMH YHucCiIaMH. [IpuOnmxEHHbIC
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenb ¢ 1enbM nokasaresneM. CtannapTHas (hopma 3anucu JeHCTBUTEIbHOTO
yucna. Mcnonp3oBanue noaxondieil GopMbl 3amucy JEUCTBUTENBHBIX 4YMCEN AJIs
peLIeHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudpmMernuecknii  KOpeHb  HaTypaipHOM  crteneHu.  JleiictBusa ¢
apu(PpMETUYECKUMH KOPHSAMH HATyPaJIbHON CTENEHHU.

CHHyC, KOCMHYC M TaHI€HC 4YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pelleHrue HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX yPaBHEHU U HEPABEHCTB.

Pemenne TpUuroHOMETPUYECKUX YPABHEHU M.

IIprMeHenre ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3aJ1ad U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKU U peabHOW KU3HH.

DYyHKIUHN U TPAPUKHU

OynkIus, cnocoos! 3ananus Gyukmuu. ['paduk dyakuun. Bzaumuo o6patHbie
byHKIIUN.

OO6nacTe ompeneNeHnuss U MHOXECTBO 3HaueHMi (QyHkuuu. Hymm ¢yHkimm.
[TpomexxyTkH 3HAaKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHast QpyHKIUs C HaTypaJdbHBIM U LETbIM Moka3ateieMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.

Tpuronomerpuyeckass OKPYKHOCTb, ONPEACIICHUE  TPUTOHOMETPUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

Hayana mareMaTH4eCcKOro aHAIU3a



[TocnemoBaTensHOCTH, CIOCOOBI 3aIaHUsI MOCTIEAOBATEIbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBLHOCTH.

Apudmernueckass U reoMeTpuyeckas nporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccusi. CyMMa OeCKOHEYHO YOBIBAaIOIIEH T€OMETpUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. [Cnosb30BaHHWE NPOrpPeCcCUr Ui
pEILICHUs PEAbHBIX 33/1a4 MTPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTUKA

MHO»XeCTBO, omepaluu Haja MHOXecTBamu. Jluarpammsl Olinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara [JJjsi OINHCAaHUs pPeabHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KIIACC

Yucia 1 BbIYHCICHUSA

HarypanpHble u niensle yncia. [IpusHaku 1eIMMOCTH LENbIX YUCEL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHU.

Jlorapudm uncna. JleciTHUHbIE U HATypaJIbHbIE JIOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHU, COEpPKALIUX JTOTapU(PMBbI.

[IpeoOpa3oBaHre BBIpAXKEHUM, COJEpKALIMX CTENEHU C PaLUOHAIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aresbHbIE YpPaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS] 1 HEPaBEHCTBA.

CucreMbl NMHENHBIX YpaBHEHUM. PellleHne NpHUKIagHBIX 3a4ad C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMeHenne ypaBHEHUHN, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DYyHKIUHN U TPAPUKHU

Oyukuus. [lepuognueckue QpyHkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIHMH.
Makcumymbl 1 MUHUMYMBbl (yHKIuU. HaunOonbliee ¥ HauMeHblee 3HAYCHHE
GyHKIIUY HA TPOMEKYTKE.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Ucnonb3zoBanue rpadukoB GyHKUMA JUIsl pEelIEHUs YpaBHEHUW U JIMHEWHBIX
CUCTEM.

Ucnonp3oBanne rpadukoB (yHKUMH A7 MCCIEJOBaHUS IPOLIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MpPU PEUIeHUH 3aJlady U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEANIbHOU KU3HH.



Hauajna MaTeMaTH4eCcKOro aHajan3a

HenpepriBabie GyHKIMH. MeTo1 MHTEPBAJIOB sl pEIICHHS HEPAaBEHCTB.

[IpousBoanas ¢pyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoaHbIe MeMeHTapHbIX PyHKIUH. DOPMYJITbI HAXOXKIEHUS TPOU3BOIHON
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpumeHeHrne TPOM3BOAHON K HCCIEAOBaHWIO (YHKIUH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOOJBIIET0 U HAUMEHBIIETO 3HA4YeHUsA (PYHKIHMHU Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOOHOM U1 HAXOXKICHUS HAWIY4YlIEro pEHIeHUus B
MPUKIAIHBIX 3a7a4ax, JUid OMpeesIeHUs CKOPOCTH MPOLecca, 3aIaHHOTO (POpMyYJIIoi
WIH TpauKoM.

[TepBooOpaznas. Tabnuila mepBOOOPA3HBIX.

WuTerpan, ero reoMmeTpuyeckuil U pu3ndeckuii cMpici. Beruncnenue uurerpaia
o ¢opmyse Hotorona—IJleitbuuiia.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBoeHne yueOHOTO TmpeameTa «MaremMaTuka» JOKHO OOeCTIeunBaTh
JOCTIDKEHUE Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUs CIEAYIOUINX JUYHOCTHBIX,
METanpeIMETHBIX B ITPEIMETHBIX 00pPa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHUS MPOrpaMMbl  y4eOHOTrO IpeaMeTa
«MareMaTHka» XapakTepU3yrOTCS:

I'paxxtaHCcKOE BOCIIUTAHMUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIUN 00yYarOIIETroCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMATUYECKUX
OCHOBaX  (YHKIMOHUPOBAHUS  PA3NUYHBIX CTPYKTYp, SIBICHHWI, MPOLEIYp
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW HMJIEHTUYHOCTH, YBAKECHUS K
IPOILJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHBIM OTHOILIEHHEM K
JOCTUKEHUSAM POCCUMCKHUX MAaTEMAaTHUKOB U POCCUHCKOW MATEMaTUYECKOM IIKOJIbI, K
WCTIOJB30BAHUIO ATUX JOCTHXKEHUHW B JPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo/a; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, JTUYECKOTO IMOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHHUN HAYKH U JIEATeIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

DcTeTHYecKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs 3CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aja4, PEIICHHM, pacCy>KICHU; BOCIPUUMUYHUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3jInuHbIX BUOB UCKYCCTBA.

Pur3nyeCcKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSATh MaTeMaTHYECKHWE 3HAHUA B
MHTEpecax 3I0pOBOTr0 M 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THUTAaHHWE, COATTAHCHUPOBAHHBIM PEXKUM 3aHATHH U
OT/bIXa, peryisipHas ¢u3udeckas aKTUBHOCTH); (PU3UYECKOTO0 COBEPILICHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYJdy, OCO3HAHHEM IIEHHOCTU TPYIOJIOOUS; HHTEPECOM K
pazMuHbIM cepam mpodeccroHaTbHON JAeATebHOCTU, CBI3aHHBIM C MAaTEMAaTUKOMN
U e€ IPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyiei npodeccuu
U pPeaIn30BBIBATh COOCTBEHHBIE YKM3HEHHBIE TUTAHBI; TOTOBHOCTHIO M CTIOCOOHOCTHIO



K MaTeMaTHYecKOMYy OOpa30BaHHMIO M CaMOOOPa30BaHHIO HA MPOTHKEHUU BCel
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEHICHUU MPAKTUYECKUX 3a]ay
MaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUEM BIIUSHUS
COIIMAJIbHO-?PKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpelbl, 0CO3HAHHUEM TTI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM; OpHeHTallueH
HA TPUMEHEHHWE MATEMaTUYECKUX 3HAHMM JJis pelieHus 3aJad B 00JiacTu
OKpY>Kalollled Cpejbl, IUIAHUPOBAHUA IOCTYNIKOB M OLIEHKH MX BO3MOKHBIX
MOCJICICTBUN I OKPY>KAIOIIEN CPEIbI.

[lenHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHYEeCKOM
HAyKW Kak c(epbl YeIOBEUECKOU NIEATETLHOCTH, ITANOB € Pa3BUTUS U 3HAYMMOCTHU
JUISl pa3BUTHSI LIUBUJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTEeMaTUYECKOM
KYJIbTYpPOU KaK CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYILECTBIISITH TPOCKTHYIO
Y UCCIIEOBATENbCKYIO AEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3yiabTaThl OCBOEHHUS IMPOTpaMMbl y4yeOHOTO TpeaIMeTa
«MaremaTuka» XapaKTEePHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OeliCMBUAMU.

1) YHnusepcanvhoie no3HaeamesibHble oeticmaus, obecneyusaom
Gdopmuposanue 6aA308bIX KOZHUMUBHBIX NPOYecco8 oodyuanowuxcs (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeco  Mupa,  npuMeHeHue  J102U4eCKUX,
ucciedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble nornueckue AeUCTBUS:

e BBIBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MaTeMaTHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXAYy TOHATHIMH; (DOpMyIHpOBaAThH
OmpeneicHUsT  TOHATWUH;  YCTAHABIMBAaTh  CYIIECTBEHHBIH  IPU3HAK
KiIaccu(pukanuyu, OCHOBaHUSA s OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHMpoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC M 0OIIue;
YCIIOBHEIE;

e BBIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (aKkTax, MaHHBIX, HAOIIOJCHUSIX U YTBEPKACHUSX; MpeasiaraTh KPUTEPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYM;



e Jle7IaTh BBIBOABI C WCIIONB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENBHO JJOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHHIM
(OpsiMble ¥ OT MPOTUBHOTO), BBICTPAUBATH APTryMEHTAIMIO, MPUBOJIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL

e BBIOMpaTh cmoco0 pemeHUs y4eOHOUM 3amaun (CpaBHUBATh HECKOJBKO
BapUAHTOB pEUICHUs, BbIOUpATh HauOoJiee TMOAXOMAIUNA C Yy4E€TOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

basoBble uccnenoBaTenbcKue 1eUCTBUA:

e HCIOJH30BAaTh BOIMPOCHI KAaK HCCIEAOBATEIBLCKUI HHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeune, Mpodiemy,
yCTaHaBJIMBaTh  HMCKOMOE€ H  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOJNUTH CAMOCTOSITEIIbHO CTUTAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHNC
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYEeCKOTO OOBEKTa, SIBJICHUS,
Ipoliecca, BBIABICHUIO 3aBUCUMOCTEM MEXay OOBEKTaMH, SBJICHUSMU,
poueccamy;

e CaMOCTOSITEILHO (POPMYJIUPOBATH OOOOIEHHS W BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOTO HAONIO/IEHUS, WCCIEAOBaHUsA, OILIEHWBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e TMPOTHO3MPOBATH BO3MOKHOE pAa3BUTHE TIPOIECCa, a TakKKe BBIIBUTAThH
MIPEATOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmariuei:

e BBIABIATH AeUIUTHI WHPOpPMAIIUU, TaHHBIX, HEOOXOMUMBIX IS OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh HHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATH3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUYHBIX BUOB U
dbopm npeacTaBIeHUS;

e CTPYKTYypHpOBaTh WH(GOPMAIIUIO, TPEJICTABIATh €€ B Pa3IMYHBIX (PopMax,
WJUTFOCTPUPOBATH TpapuuecK;

e OIICHUBATH HaAEKHOCTD uHdopmarun o CaMOCTOSATEIEHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuueepcanomvie = KOMMYHUKamueHnvle  Oelicméus,  00ecnevusaonm

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo61enue:

e BOCIPUHUMATH U POPMYIHPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSMHU U
IEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh IMOSCHEHHS IO XOIy pEIICHUS
3a/1auv, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;



B X0Jie 00CYKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TEMBI,
pOoOJIeMBI, peIIaeMOoi 3a/Jauy, BHICKA3bIBaTh WJCH, HAICJICHHBIC Ha TOHMCK
pEIIEHHSI; CONIOCTABIIATh CBOM CYXKICHHS C CYXKICHUSAMU JAPYTUX YIaCTHHKOB
auajora, OOHApY)KUBaTh PA3IUYME U CXOJCTBO IO3UIMI;, B KOPPEKTHOU
dbopme GopMyHpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1a4H, SKCIICPUMEHTA, UCCIICIOBAHUS,
MIPOEKTAa; CAaMOCTOSTEIILHO BHIOMPATh (hopMaT BBICTYILICHHUS ¢ YUETOM 3ajad
MPE3CHTAIIMHA U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHUYECTBO:

MIOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIbHON
paboThl TIpH pelIeHHH Yy4eOHBIX 3ajad; MPUHUMATh LEJIbh COBMECTHOM
NESATENIbHOCTH,  IUIAHUPOBAaTh  OPraHMU3allMI0  COBMECTHOW  paboThl,
pacnpenenartb BUIbl pabOT, J0rOBapUBaThCs, OOCYXAAaTh MpoLECC U
pe3ysbTat paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B I'PyMIOBBIX (hopmax paboTel (00CykneHHsl, 0OOMEH MHEHHU,
«MO3TOBbI€ IITYpPMB» UM HWHBIE); BBIIIOJHATH CBOIO YacTb pPabOTBl M
KOOPJIMHUPOBATh CBOM JEUCTBUS C IPYTMMHU WICHAMH KOMAHJIbl; OLICHUBATh
KayecTBO CBOEr0 BKJIaga B OOHMH  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vhusepcanvhnvle pecynsamuensle Oeticmeus, obecneuusaiom gopmuposarue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHIU.
Camoopranuzanusi:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a7a4d, BHIOMPATH CIIOCOO PEIICHUS C

Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yYETOM HOBOUW MH(MOpPMAIIUH.
CaMOKOHTPOJIb:

BJQJICTh HAaBBIKAMU  [IO3HABATENILHOW  pedIeKCMM KaKk  OCO3HAHUS
COBEPILIAEMBIX JEHUCTBUUA W MBICIUTENBHBIX IPOLECCOB, UX PE3YyJIbTATOB;
BJIJIETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELICHHUU 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
JAHHBIX, HAUJECHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa MU W YCIOBUSIM, OOBSICHSITh
NPUYMHBI JOCTHKEHUS WA HEJOCTMIKEHUS PE3yJbTaTOB JEATEIbHOCTH,
HaXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



OcBoenune yueOHOTo Kypca «Anredpa n Hayajla MaTeMaTUYECKOr0 aHAIM3a» Ha
YpPOBHE cpeaHero oOmero o0pa3oBaHHsS JODKHO 00€CTeurBaTh JTOCTHIKCHHE
CJICYIOIINX TPEAMETHBIX 00pa30BaTEIBbHBIX PE3yIbTATOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MNOHATUSIMHU:  PALMOHAJIBHOE W  JIEWCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, MPOICHTHI.

BoinonHATe  apugMeTHUECKHE ~ ONEpallMd  C  pPAalUOHAIBHBIMH U
JNEHUCTBUTEILHBIMU YHCIIAMHU.

BbINonHAT NPUONMKEHHBIE BBIYMCICHUS, WCIOJIb3Ys MpPaBUIIa OKPYIJICHHS,
JIeN1aTh MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYMCICHHM.

OnepupoBath MOHATUAMHU: CTENEHB C LEIBIM MMOKa3aTeNeM; CTaHAapTHas (popma
3alMCU  JIEHCTBUTEIILHOTO YHCIIA, KOPEHb HATypaJbHOM CTENEHM; HCIIOIb30BaTh
HOIXOAIIYI0 (OpMY 3alMCH AEHUCTBUTEIBHBIX YUCEN JJI PELICHUsS MPaKTUYECKUX
3a/1a4 ¥ NPEeJICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMU: CUHYC, KOCHHYC U TaHT'€HC MPOU3BOJIBHOIO YTJa;
UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoOHaIbHOE, MPPAlMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BoinonHsATe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHAT, 1peoOpa3oBaHusl LEIbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKEHUW M PEIIaTh OCHOBHBIE THUIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHHUS] MAaTEMATHYECKUX 33J1a4 U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKU U peabHOW KU3HH.

MopenupoBaTh peajibHble CHUTyallUd Ha S3bIKE alreOpbl, COCTABISTH
BBIDAKEHUSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEN0BAThH
MOCTPOCHHBIE MOJIEIIN C MCTIOJIb30BAHUEM alllapara aiareopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBarh MOHATUAMM: (PYHKIHUSA, CHOCOOBI 3ajaHus (YHKUUH, OOJIACTh
omnpeneneHuss U MHOXKECTBO 3HaueHM (yHKIUH, Trpapuk (YHKIHH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKUMHU, HYIU (PYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonpe3oBathk rpaduku GyHKUNN AJIs PELICHUS] YpaBHEHUI.



Crpouth W 4MTaTh TpaUKH JUHEHHOW (PYHKIMH, KBaJAPATHUHON (PYHKIUH,
CTETNIEHHOMN (PYHKIIMH C IEJIBIM TOKa3aTelIeM.

Hcnonb3oBath rpaduku (yHKOMA A8 HMCCIEIOBAHUS IPOLIECCOB U
3aBUCUMOCTEH MpU pPEUICHHWU 3a/ady U3 JIPYTHX Y4eOHBIX MpPEIMETOB U peabHOU
’KU3HU; BBIpaXaTh POpMyJIaMHi 3aBUCUMOCTU MEXKIY BEITUUYUHAMH.

Hauyana maTeMaTH4yeckoro aHajaimu3a

OnepupoBaThb  THOHATUSAMHU:  TOCJIENOBATEIILHOCTh, apudmMeTrndyeckas U
reoMeTpuuecKas Iporpeccuu.

OnepupoBaTb MOHATHSAMH: OECKOHEYHO  YyOBIBAaIOIIasg TreoMeTpuyecKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBaIOIIEeH reOMETPHUUECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATEIBHOCTH PA3TUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrPEcCUil JUIsl pelieHUs
pealIbHBIX 3a]1a4 PUKJIAJHOTO XapaKTepa.

MuoxxecTBa M JIOrHKa

OmnepupoBaTh MOHATHIMH: MHOXKECTBO, OTIEPAIH HaJ] MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisi ONMMCAHUS peaTbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX yUYEOHbIX PEIMETOB.

OnepupoBaTh NOHATUIAMU: OIIPENIEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KUIACC

Yucaa v BBIYUCICHUSA

OnepupoBaTh TMOHATUAMHU: HATYpPAJIbHOE, IE€JOE€ YHCIO; HCMIOJIb30BaTh
IIPU3HAKU JIEIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHHUE YUCIIA HA IIPOCTHIE MHOKUTEIMU IS
pelIeHus 3a1ay.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: Jorapudm uwucia, ACCATUYHBIE W HATypajbHbIC
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTETICHM JJI MPEe0Opa30oBaHuUs BBIPAKEHUI; ONEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPABHEHHE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
MOKA3aTEeIbHBIX YPABHECHUN U HEPABEHCTB.

BreimonasaTh  mpeoOpa3oBaHUS  BBIpAKEHUW, COJEpKAIMUX  JIOTapu(MBbL;
OTIepUPOBATh TOHATHSAMU: JOTapU(MUUYECKOE YpaBHEHHWE W HEPABEHCTBO; PEIIaTh
OCHOBHBIC THUIIBI JIOTAPU(MHUUECKIX YpaBHEHUN U HEPABCHCTB.

Haxonuts pemennst npoCcTEUINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSMH: CUCTEMA JIMHEMHBIX YPAaBHEHUNW U €€ PEIICHUE;
HCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH U1l PELICHUS PAKTUYECKUX 3a]1a4.

Haxonute pemieHuss mpoCTEUIIMX CHCTEM M COBOKYIHOCTEW pPalMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.



MopenvpoBaTh pealbHbIE CHUTyallill Ha S3bIKe anreOphl, COCTaBISAThH
BBIPAXKEHUSI, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBUIO 3aJ]a4H, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM arlapaTa ajireopsbl.

DOyHKUUM U TpaduKku

OnepupoBaTh  TMOHATHSAMH:  TEepUoAMYECKas  QYHKIUSA,  ITPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKU IKCTpeMyMa (PYHKITUH, HANOOJIbIIIEE 1 HAUMEHbIIICES
3Ha4YCHUS (YHKIMHA Ha MTPOMEXKYTKE; UCIIOJIb30BATh UX VIS UCCIIEOBAHUS (PYHKITUH,
3aJlaHHOM TpadUKOM.

OnepupoBaTh MNOHATUSAMHU: TpapUKU MOKA3aTEIbHOM, Jorapu@MuU4YecKoil u
TPUTOHOMETPUUECKUX (PYHKIMH; M300pakaTh WX HA KOOPAWHATHOW IUIOCKOCTH H
WCIIOJB30BAaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW TUIOCKOCTU TrpadUKH JTUHEHHBIX YpaBHEHUU U
UCIIOIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPaBHEHUIA.

Ucnonb3oBath rpadukd  (QyHKIMN 79 HUCCIEJOBaHUS IPOLIECCOB U
3aBUCUMOCTEHN U3 IPYTrux y4eOHbBIX JUCIUTLIUH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHATUSIMU: HENpepbIBHAs (YHKIMS; MPOU3BOJHAS (YHKIIUU;
UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3UYECKUM CMBICT MPOU3BOTHON ISl pelieHUs
3aaad4.

HaxoauTe mpou3BOJHBIE 3JIEMEHTAPHBIX (YHKIMH, BBIUKCIATH MPOU3BOIHBIC
CYMMBbI, IPOU3BEJICHUS, HACTHOTO (DYHKITUH.

Hcrnonb30BaTh MpOU3BOIHYIO JIJIsl HCCIIEIOBaHUS (YHKIIMA HA MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEIOBAHUS K TTIOCTPOCHUIO TPa(PHUKOB.

Hcnonb3oBaTh MNPOW3ZBOAHYIO [IJI HAXOXKIACHUS HAWIYUIIEro pEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COLIMAIbHO-2KOHOMUYECKHX, 3a/1a4aXx.

OnepupoBarh  TOHATUSIMU:  TEpBOOOpa3Has W MHTETpad; IOHUMATh
T€OMETPUYECKUI U (PU3NIECKUN CMBICIT UHTETpaIa.

Haxonuth nmepBooOpa3Hbie 2JIEMEHTAPHBIX (YHKIIMNA; BBIUUCISATH UHTETPAN 10
dbopmyne Herorona—JleiiOnuia.

Pemate mpukiagHele 3aladd, B TOM YHCIE COLUAIBHO-YKOHOMHYECKOTO H
¢dusnueckoro xapakrepa, CpeJICTBaMU MaTEeMAaTHUYECKOTO aHAJN3a.



Auare0pa
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUSI U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopmyJibl
4 TpUroHOMETpHH. T pUroHoMeTpuYecKre 22 1
YpaBHEHHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0




Aureopa
TEMATHUHYECKOE INTAHUPOBAHHUE
11 KJIACC

Ne
n/
n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

CreneHb ¢
palroHaIbHBIM
IOKa3aTelIeM.
Iloka3zarenpHas
byHKIHSA.
IToxazaTenpHBIE
yYpaBHEHUS U
HEpaBEHCTBA

KoaunuyecTBO 4acoB

Bcer KoHTpoJbHBI
0 e padoThl

12 1

IIpakTHYecKHn
e padoThl

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTeIbHbI
e pecypchbl

Jlorapudmmueckas
GyHKIMS.
Jlorapugmuueckue
yYpaBHEHUS U
HEPaBEHCTBA

12

Tpuronomerpudecku
¢ QyHKIMYU 1 uX
rpadukH.
Tpuronomerpuuecku
€ HepaBeHCTBa

[IpousBoHasl.
[IpumeHeHne
MIPOU3BOJHOMN

24 1

Huterpain u ero
MMPUMCHCHUA

CucreMsl ypaBHeHUH

12 1

Harypasbnsie n
LeJIbIE YNCIIA

IToBTOpEHME,
o0o01enue,
cucreMaru3anus
3HaAHUU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

18 2

102 6




