MUWHHUCTEPCTBO IMPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunncrepcTBo 00pa3oBanus U HayKu PecnmyOaukn Komu

YupasJienne oopazopanuss MP "Kusknorocrckmin"

MBOY "COHLI Ne 1" r.EmBBI

[MPUHATO YTBEPXJIEHO

Ha 3acenanun JIpeKTop MIKOJIBI
IeIarOrHYeCcKoro CoOBeTa B.B. baiikoB
IIporokon Ne 1 ot « 31 » aBrycra Ipukas Ne 216 ot « 31 » aBrycra
2023r. 20 23r.

MNognuvcaHo uudposoii nognuckto: MYHULUMAIBHOE

BIOAXKETHOE OBLLEOBEPA30BATE/IbHOE YUYPEXXAEHVE

"CPEAHAA OBLLLEOEPA3SOBATE/IbHAA LLUIKOJ/TA Ne 1" T.
Bbl

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, WHH KO/1=7710568760,
OrPH=1047797019830, STREET="B0/1bLIOI 3NaTOYCTUHCKMIA Nepeynok, 4. 6,
cTpoenue 1", L=r. Mocksa, C=RU, O=Ka3HaueiicTeo Poccum,
CN=KasHaueiicTeo Poccun

MpuunHa: 5l yTBEPAMA STOT JOKYMEHT

Jata: 11 CeHTa6pb 2023 1. 17:13:46

PABOYAS [IPOTPAMMA
(ID 1162013)

Y4eOHOro npeamMera «AJiredpa v Ha4yajia MATEeMAaTH4eCKOro anajan3a. bazosbii
YPOBEHb»

115t ooyuaromumxest 10-11 kmaccoB

EmBa 2023



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «AnreOpa W Hadajga MaTeMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaromuxcss 10 —11 kmaccoB paspaborana Ha
ocHoBe DeiepaabHOr0 roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro
oOmero oOpa3oBaHusi, C Y4Y4E€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUIA,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIIUH POCCHUUCKOTO
oOpa3zoBanus. Peanm3anus mporpaMmbl OOECIEYMBACT OBJIAJACHUE KIFOUECBHIMU
KOMITETEHIIUSIMHU, COCTaBIISIIOIIMMH OCHOBY JJISI CAMOPAa3BUTUSL U HENPEPHIBHOTO
o0Opa3oBaHuUsl, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M MO3HABATEILHOIO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIU3a» SIBJISIETCS OJHUM W3
HanOoJiee 3HAYMMBIX B ITpOrpaMMe CTapllei IIKOJIbI, IOCKOJIbKY, C OJHOW CTOPOHBI,
OH 0O0ecleynBacT HMHCTPYMEHTAIbHYIO 0a3y [UIsi M3y4yeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JPYrod CTOPOHBI, (JOPMHPYET JOTHYECKOe U abCTpakTHOE
MBIIJICHUE YYallUXCS Ha YpPOBHE, HEOOXOJUMOM JUIsI OCBOEHHSI KypCOB
uH(pOpMaTHKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax gaHHOro Kypca
yyaliecs: OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOU popme.

Kypc anrebpsl 1 Hayas MaTeMaTHYECKOIO aHaIM3a 3aKja/bIBa€T OCHOBY JIf
YCHEIIHOTO OBJIAJIEHUS 3aKOHAMU (PU3UKH, XUMHUU, OMOJIOTHH, TOHUMaHUSI OCHOBHBIX
TEHJEHUMNA SKOHOMUKH M OOIIECTBEHHOM >KM3HHU, MO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOJb30BaTh
UX B MOBCEAHEBHOMN XM3HU. B TOXe BpeMs oBianeHue abCTpakTHBIMU U JIOTMYECKU
CTPOTMMH MAaT€MaTUYECKUMH KOHCTPYKIHMSMH pa3BHBAeT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb  YTBEP)KIEHUSA, HCIOJIb30BaTh
0000IlIeHHEe M KOHKPETH3alui0, aOCTparupOBaHME U aHANOTHIO, (opMuUpyeT
KpeaTUBHOE M KpPUTHYECKOE MbllUieHHe. B Xoxe wu3ydeHus anreOpbl W Hayail
MaTeMaTHYECKOr0 aHaju3a B CTaplled IMIKOJE ydallhecs MOJy4YaroT HOBBIH OIBIT
pelIeHUs] TPUKIAJHBIX 337a4, CaMOCTOSITEIbBHOIO IOCTPOEHUS MAaTeMaTHYeCKUX
MoJiesiel peanbHbIX CUTYalMi U UHTEPIIPETAMU MOJIYYeHHBIX PEIICHUN, 3HAKOMSITCS
C MpUMepaMu MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJAIOUIMMHCS MATEMAaTHYECKIMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6mamaer 3HAYMTENBHBIM BOCHUTATENBHBIM TMOTEHIUAIOM, KOTOPBIH
peanu3zyeTrcsi Kak 4Yepe3 y4eOHBIM Marepual, CIoCOOCTBYIOMIMN (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33pPEHHUS, TaK M uepe3 cheuuPuky ydeOHOU [eATeTbHOCTH,
TpeOyrolIel caMOCTOATEIbHOCTH, aKKyPaTHOCTH, MPOJOJIKUTEIFHON KOHIIEHTPALUU
BHUMAaHUS ¥ OTBETCTBEHHOCTH 32 MOJyYEHHBINA pe3yJIbTaT.



B ocHoBe Meronuku o0ydyeHus anreOpe U HavyajlaM MaTeMaTHYECKOTO aHaln3a
JICKUT EATeITbHOCTHBIA MMPUHITUATT OOyICHHUS.

CrpykTypa Kypca «Anredpa U Hayajla MaTeMaTHUYECKOrO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBbHO-METOANYECKAE JHMHUU: «YUucna W BBIYHCICHUS»,
«Dyukuuu u rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaruyeckoro
aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEpPKATEIBHO-METOANYECKUE
JUHUM H3y4YalOTCs HAa MPOTSHKEHWH JABYX JIeT OOy4YeHMs B CTaplieil IIKoJje,
€CTECTBEHHO JOMOJHAA JIPYr Ipyra U MOCTENEHHO HACHIMASCh HOBBIMH TEMaMHU U
paznenamu. JlaHHBIN KypcC SIBISIETCS UHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSIET B cede
coJiepKaHUEe HECKOJIbKMX MAaTeMaTUYeCKUX IUCLIMIUIMH: anredpa, TPUrOHOMETPUS,
MaTeMaTHYECKUM aHaIW3, TEOpUst MHOKeCTB M np. 1lo mepe Toro kak ywdammecs
OBJIAJICBAIOT BCE OoJjee [MMPOKUM MATEMAaTUYECKUM  allapaToM, VY HHX
HOCNIEAOBATENbHO  (OPMUPYETCSI W COBEPILIEHCTBYETCS  yYMEHHUE  CTPOMTH
MaTeMaTUYECKYI0 MOJIENIb PEANIbHON CHUTYallMH, PUMEHSITh 3HAHUS, MOJYYCHHBIE B
Kypce «Anredpa M Hayaja MaT€MaTUYeCKOro aHalu3a», JUIsl  pPElIeHUS
CaMOCTOATENBHO  CHOPMYJIMPOBAHHOM  MaTE€MaTU4YeCKOM  3ajayd, a  3areM
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

CopaepxkaTenpHO-METOANYECKAsT JMHHUS «Yucna W BBIUKCICHUS 3aBEpPLIACT
dbopMHUpOBaHUE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENBHBIX YHCE, KOTOpPOE ObLIO
HAyaToO B OCHOBHOM Ikojie. B crapmieil mkose oco0oe BHUMAHHUE YIEISETCS
(GOpMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIMX B ceOd
UCIIOJIb30BAHUE PA3IUYHBIX (OpM 3amucu  JCHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHANIbHO BBIMIOJHATh JIEUCTBUA C HUMH, J€JaTh MPUKUAKY, OILICHUBATH
pesynbrar. OOydaromuecss TMOJy4YaloT HaBBIKM TNPUOIMKEHHBIX  BBIYUCICHUM,
BBITIOJTHEHUS JEWCTBUM C YKCJIaMH, 3allUCaHHBIMU B CTaHJIApTHOU ¢opme,
MCMOJIb30BaHUS MAaTEMaTUYE€CKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAXKEHHUI.

Jluaus «YpaBHEHUSI M HEPABEHCTBA» pEAIU3YyeTCs] Ha MPOTSKEHUH BCETO
oOy4eHHs B CTapliedl IMIKOJe, TOCKOJbKY B KaXIOM pasleie MporpamMmbl
MPELYCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3aaad. OOywaromuecs OBIaJ€BaAIOT
pPa3IMUHBIMU  METOJAMU PEIICHUs IEJbIX, PAIUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOrapU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB
U ux cucteMm. [lomydeHHBIE YMEHUSI MCTOIB3YIOTCS MPU HUCCIEAOBAaHUU (PYHKIUH C
MOMOIIBIO MPOU3BOJHOM, PEIICHUU MNPUKIANHBIX 337a4 U 3a7a4 Ha HaxO0XJICHUE
HauOOJBIINX U HAUMEHBIIUX 3HaueHUU (yHKIUU. J[aHHas coleprkaTenbHasl JTUHUS
BKJIIOYAET B c€0s Takke (POPMUPOBAHUE YMEHUHN BBITIOJIHATH PACUETHI IO POopMyIIaMm,
npeo0pa3oBaHus LEIbIX, PAIMOHATBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUUECKHIX
BBIPOKEHUM, a TAK)KE BBIPAKEHUMN, COJIEpKAIUX CTerieHu u jJorapudmel. braromaps
U3YYCHUIO alNreOpanyeckoro marepuaja MPOUCXOJUT JajbHEHIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAKTHOI'O MBINUICHUS ydamuxcs, GOpMUPYIOTCS HaBBIKU



JEAYKTUBHBIX PAacCykIE€HUH, pabOThl C CUMBOJBHBIMU (DOpMaMH, MPECTaBICHHUS
3aKOHOMEPHOCTEW W 3aBUCUMOCTEH B BHUJAE pPABEHCTB M HEPaBEHCTB. Auredpa
npeniaraeT  d(pQeKTUBHbIE HHCTPYMEHTHI [JIsl PEIICHHS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJ]]a4, HArJSIIHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTouyeckass JuHUS «DyHKuMM ©  TpaduKu»  TECHO
NEPEeIyIeTaeTCa C APYTUMHU JMHHUSIMH Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3a7acT
[IOCJIEI0BATEIBHOCTh M3yUeHUsl MaTepuana. M3ydeHue CTENeHHOM, MOKa3aTelbHOM,
Jorapu(pMUUECKO M TPUTOHOMETPUUECKUX (PYHKIMM, UX CBOMCTB M TI'padUKOB,
UCIOJIb30BaHNE (DYHKUIMU N7 pelleHus 3aAad U3 APYTUX y4eOHBIX MPEAMETOB U
pealbHOM KU3HU TECHO CBA3aHO KAk C MaTEeMaTHYEeCKUM AaHaJW30M, TaK U C
pelieHneM ypaBHEHUM W HepaBeHCTB. [Ipu 3ToM 06o0jblioe BHUMaHHUE YICISIETCA
(OpMUPOBAHNIO YMEHHUS BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXKIY pa3IMYHbIMU
BEJIMYMHAMU, UCCIIEI0BATh MOJYYeHHbIE (PYHKIUH, CTPOUTh UX Tpaduku. Marepuai
OTOM COAEPKATENBHOM JIMHWM HAUEJIeH Ha pa3BUTUE YMEHUM W HAaBBIKOB,
MO3BOJIAIONINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIHMUYMHAMHU B Pa3IMdHON (opme:
aHaJTUTUYECKOU, Tpaduyeckoi U cmoBecHOU. Ero uzydyeHue cnocoOCTBYET pa3BUTHUIO
JIITOPUTMHUYECKOIO MBIIIJICHUS, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AlHH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConmepxxarenpHast nuHHS «Hadama MaremMaTHYecKOro aHaiu3a» IO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTEeMaTHYECKHX, TaK M TMPHUKJIAIHBIX 3ajad,
JOCTYNHBIX OOYYalOIUMCS, Y KOTOPBIX IMOSBISETCS BO3MOXHOCTh MCCIENIOBATh U
CTpOuTh Tpaduku PYHKIUH, ONIPEACTATh UX HauOOJIbIIINE U HAUMEHBIIINE 3HAUYCHUS,
BBIUUCIIATH IJIOMWAAu (Guryp u oObEMBI Ted, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporieccoB. JlaHHasg conepkareiabHas JUHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHUSA MAaTeMAaTUYECKUX MOJENEH pealbHbIX CHUTyalud, HaXO0XICHUS
HAWIy4YIllero peleHusl B MPUKIAAHBIX, B TOM YHCIIE€ COLUAIbHO-3KOHOMHUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOro aHajiu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMAJHHO-TOTHUECKOTO U KPEaTHMBHOTO MBIIIJICHHUS,
(GbopMUPOBaHNIO YMEHUHN paclo3HABAaTh MPOSBICHUS 3aKOHOB MaTEeMAaTHKH B HayKe,
TeXHUKe © ucKyccTBe. OOydaromuecs y3HAIOT O BBIAAIOIIUXCS Pe3yibTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTUSI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPaXx.

ConepxxarenpbHO-MeTOIMYecKass JTUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOpUM  MHOXECTB.  T€0peTHKO-MHOKECTBEHHBIC
NPEJCTaBICHUS MPOHMU3BIBAIOT BECh KypC IIKOJIHHOW MAaTEMAaTHKH U TpejiararoT
HauOosiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOUINI BCE pa3fesibl MaTeMaTHUKU U e
OPUJIOKEHUHN, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHUECKHE AMCLUUIUIMHBI B €IUHOE
nenoe. IlosTroMy BakHO AaTh BO3MOXKHOCTb IIKOJBHHUKY IOHUMAaTh TEOPETHKO-



MHO>KECTBEHHBI S3bIK COBPEMEHHOM MAaTeMaTUKW M HCIOJb30BATh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa 1 Hauajna MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXkKe
OCHOBBl MAaTE€MaTHYECKOI'0 MOJEIUPOBAHUS, KOTOpPbIE IPU3BAHBI CPOPMUPOBATH
HAaBBIKM IIOCTPOCHMSI MOJIEIIEN PEAIbHBIX CUTYalllld, UCCIEAOBAHMS ITUX MOJECIIEH C
NOMOILBIO anmapara anreOppl M MaTeMaTHYECKOro aHalh3a W WHTepHpeTalnuu
NOJIYYEHHBIX pe3yJbTaToOB. Takue 3agaHus BIUIETEHbl B KaXIbId M3 pPa3esioB
IIPOrpaMMBl, ITIOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIOJb3YETCs Ul PEILCHUs
NPUKIAAHBIX 3a71ad. [Ipym pemeHnn peasbHBIX NPAKTUYECKUX 3a4ad  ydaluecs
Pa3BUBAIOT HaOJII0JaTENIbHOCTbD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BATh AHANOTHIO, 0000MATP W KOHKPETU3UPOBATH
npobisieMy. JlesTenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PEILICHUS MPUKIATHBIX 33724
OpraHum3yeTcsi B IIpollecce H3Y4YeHHMs BceX TeM Kypca «AnreOpa u Hadana
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha U3ydeHHe Kypca anreopbl 1 Hayall MaTeEMaTHYECKOr0 aHalu3a
Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca B Hezxento B 10 kiacce u 3 yaca B HEZIEIIO B
11 knacce, Bcero 3a jiBa roaa ooy4yenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple uncia. OOBIKHOBEHHBbIE M JIECATUYHBIE JpOOM, IPOLEHTHI,
OECKOHEYHbIE  MEpUOJMYECKHE  JIpoOM.  ApUPMETHUECKHE  ONepanuu ¢
palMOHaIbHBIMU YHCIAMM, IPeoOpa30BaHUSI YUCIOBBIX BbIpakeHUU. [IpumeHeHue
Ipo0ed W MPOLIEHTOB JUIsl PEUIEHWs MPUKIAIHBIX 3aJad U3 pa3InYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JeicTBurenpHple  uucna. PanvoHanpHble W MppalMOHAIbHBIE  YHUCIA.
ApudpmeTnueckue oOnepauud ¢ JIEHCTBUTENIBHBIMM uMciaamMu. [lpubGnuxénnble
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIUYNCICHHN.

Crenensb ¢ 1enbM nokasareneM. CrannaptHas (Gopma 3anucu JeHCTBUTETBHOTO
yucna. Mcnonb3oBanue noaxonsuiel (popmel 3amucu ACHCTBUTENBHBIX YUCET IS
pelIeHUs NPAKTUYECKUX 3a7a4 U [IPEACTABICHUS TaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypajbHOM CTETICHU. HevictBust ¢
apu(PpMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CuHyC, KOCUHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHe, KOpEeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumMeHeHne ypaBHEHUN W HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1ad U
3a/1a4y U3 Pa3IM4HbIX 00J1acTe HAYKU U PEaTbHON KU3HH.

@OyHkuuu 1 rpadpuku

OyHkus, cnocoos! 3ananua Gynkuuu. ['paduk dyHkuun. Bzaumuo obpatHbie
byHKIINN.

OOnacTh ompefeNieHuss U MHOXECTBO 3HaueHMid (QyHkuuu. Hymu ¢yHkmm.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast QyHKIUSI C HaTypaJbHBIM W LEIbIM MOKa3aTesneMm. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

TpuroHoMmerpuueckass  OKPYKHOCTb, ONPENEIICHUE  TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.



Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUsI TOCJIEI0OBATEIbHOCTE. MOHOTOHHbIE
ITOCJIEA0BATEIBLHOCTH.

Apudmernueckass U reomMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpudeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccun. Dopmysia CIOXKHBIX NPOLEHTOB. MCnonb30BaHWE NPOTPECCUU IS
pELICHUS PeallbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, oOIlepanuu HaJa MHokecTBamH. Jluarpammel Oiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO ammapara Uil OINHUCAHUS PEaJIbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCTy LEIbIX YHCEIL.

Crenensp ¢ pauMoHaIbHBIM ITOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBanne BbIpaXEHHM, COIEPIKALUX JOrapru(pMBbI.

[IpeoOpa3oBanue BBIpAXKEHUM, COJAEPKAIIMX CTENEHW C PalUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucrteMbl JIMHENMHBIX YpaBHEHUU. PellleHMe NpHUKIagHBIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CuCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUHN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATHUYECKUX
3a/la4 ¥ 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

@OyHkuuu 1 rpadpuku

Oyuknus. [lepuognueckue QyHkuuu. [IpomMexKyTKM MOHOTOHHOCTH (PYHKIUU.
Makcumymbl U MuUHUMYMBI (GyHKIuM. HaunOonbliee M HauMeHblee 3HAYCHHE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpruueckne PyHKITUU, UX CBOMCTBA U TPAPUKH.

[TokazatenbHas u Jorapudpmuyueckas GQyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKUMNA JUIsl pelICHUS YpaBHEHUH M JIMHEHHBIX
CUCTEM.



Hcnonp3oBanne rpadukoB (YHKUUMNH A7 HMCCIEJOBAHUS IPOLIECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEIIEHUH 3a7ad U3 JAPYTruX Y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognas ¢pyukiuu. ['eomerprueckuii u GU3NYECKUN CMBICIT IPOU3BOIHOM.

[TpousBoaHbIe 3reMeHTapHbIX (QYHKIUH. DOpMYIIbl HAXOXKACHUS MTPOU3BOTHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHIA.

[TpumeHeHrne TPOM3BOAHOM K MCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanOoJbLIEr0 M HAaUMEHBILIErOo 3HA4Y€HUA (PYHKIMHU Ha
OTpE3Ke.

[IpumMeHeHne NPOU3BOAHOM Ui HAXOXKICHUS HAWIY4YLIEro pEUICHUs B
NPUKIATHBIX 33Ja4ax, Ui ONpEeAesICHUs] CKOPOCTH MpoLecca, 3alaHHOro (Gpopmyson
WM TpaduKOM.

[lepBooOpazHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuieckuii U (pu3M4ecKuil cMbICi. Beruucienne uHTerpana
o ¢popmyne Herorona—Jleitouuia.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6paBOBaTCJ'H)HBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKM W MAaTeMaTUYECKOW KyJNbTYpOHW KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXHCAlowe20  Mupa,  NpuMeHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbI;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(popMauu 10 CaMOCTOSITEIIHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPAOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4ETOM HOBOW MH(OpMALUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHus MaTeMaTHYeCKON 3aauu;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IPUYMHBI JTOCTUKEHUSI WIM HEIOCTUKEHUS PEe3yJIbTATOB JIESATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHUS JOHKHO 00OecredynBaTh JOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U PealbHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (PYHKIMS, CIIOCOOBI 3a1aHusi (QyHKIUHU, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku pyHKUNN I PELLICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peajbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, ONIEPALIMN HAJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(PM UYHCIA, NECITHUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMs  BBIPAKEHUH, CcOAepXkallUX JIOrapu(Mmsbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JMHEMHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH OJKCTpeMyMa (YHKIUH, HauOonbliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKLUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a1add, B TOM YHUCIE COIMAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yucesl. PallioHabHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckre 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




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

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasila MaTemMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO
«3narensctBO «lIpocBemienue»

* Maremaruka: anrebpa U Hauajia MaTeMaTUYECKOr0 aHaIN3a, FTEOMETPHSL.
I'eometpus, 10-11 xnaccewl/ Atanacs JI.C., byty3oB B.®., Kagomues C.b. u

Apyruce, AKI_[I/IOHCpHOG 06IH€CTBO «HSII&TGJIBCTBO «HpOCBeIHGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Maremaruka: anreOpa v Hayajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa v Havasila MaTemMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos II1LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinOHEpHOE 00I1IECTBO
«M3narensctBo «lIpocsemienue»

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccewl/ Atanacsa JI.C., byty3oB B.®., Kagomiie C.b.

npyrue, AkinonepHoe obiectBo «M3aarenscTBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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