HHOACHUTEJBbHAA 3AIIUCKA

Pabouast mporpamma y4deOHOTO Kypca «Aurebpa W Havalla MaTEeMaTHYECKOTO aHAIIN3a»
0azoBoro ypoBHs mis oOydarommxcsi 10-11 kimaccoB paspaborana Ha ocHoBe DenepallbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa CPEeIHEro oOmero oOpa3oBaHHs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U
TPAaTUIMA POCCHICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KJTFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TI03HABAaTEILHOTO DPa3BHTHUS
JUYHOCTH 00YYaIOIINXCS.

HEJIU N3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHaIM3a» SIBISETCS OJHUM W3 HamOolee
3HAYMMBIX B MPOrPaMME CTapIIei IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIICYMBACT
UHCTPYMEHTAIIbHYI0 0a3y Uil M3Y4YCHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHHE YydYalluxcs Ha YpOBHE,
HEOOXOIMMOM JIJIsl OCBOCHHSI KypCOB HHPOPMATUKH, O0IIIECTBO3HAHMUS, UCTOPHH, CIIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHHBEPCAIBHBIM S3IKOM COBPEMEHHOH HayKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIeCKO# (hopme.

Kypc anreOpbl 1 Hayain MaTeMaTH4ecKOro aHajan3a 3aKiIagblBaeT OCHOBY JJISl YCHEITHOTO
OBJIAACHHUS 3aKOHaAMU C];)I/I3I/IKI/I, XUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHA OCHOBHBIX TeHI[eHLII/Iﬁ 3KOHOMUKHN
U OOLICCTBEHHOW JKWU3HHW, TIO3BOJISICT OPHUEHTHPOBATHCS B COBPEMEHHBIX IUPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX B INOBCEAHEBHOW XM3HU. B Toxke
BpEeMsl OBJIQJICHUE a0CTPAKTHBIMH U JIOTUYECKA CTPOTUMH MATEMAaTHYECCKUMHU KOHCTPYKIIMSIMHU
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0J€ U3YUCHUA anre6pbl 1 Ha4yYaJl MaTEMaTUu4eCKOro
aHaji3a B CTapIHeﬁ IIKOJIC y4YallUeCsa IMOJTy4daroT HOBEIA OIIBIT PEIICHUA MPUKIAAHBIX 3ajad4,
CaMOCTOSITEILHOTO ~ TIOCTPOSHUS ~MATEMAaTUYECKUX  MOJENEH  pealbHBIX CHUTyallmid |
WHTEPIPETALMM  TOJYYEHHBIX DPEIICHHWM, 3HAKOMATCS C NOPUMEPAMH MaTEMaTUYECKHX
3aKOHOMEPHOCTEH B MpHUpOJie, HAyKe M B HUCKYCCTBE, C BBLAAIOIIMMHCS MaTeMaTHUYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc o6nanaer 3HauuTEIHHBIM BOCIIUTATEIBHBIM IMMOTEHITMAIOM, KOTOPBIN peann3yeTcs Kak
yepe3 yueOHbII MaTepual, CnocoOCTBYIOMUN (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHLCHTPAIMXM BHUMAaHUSA 1 OTBETCTBCHHOCTHU 3a HOqueHHBIﬁ pe3yibTar.

B ocHOBe MeTroauwku OOy4YeHHS ainreOpe W HadajlaM MaTeMaTHYeCKOTO aHajau3a JICHKHUT
JeSITeIbHOCTHBIN MPUHIUI 00yUEHUSI.

CrtpykTypa Kypca «Anredpa U Hayana MaTeMaTHYeCKOTo aHalIM3a» BKIIIOYAET CIIEeIyIOIIHe
COJIepKaTeNbHO-METOANYeCKre JHUHUU: «Uucna U BeMUCICHUA», «DyHKIMU U Tpadukmy,
«YpaBHEHUS U HEpaBeHCTBa», «Hauana MaTreMaTuyecKoro aHaiuza», «MHOXKECTBa U JIOTUKAY.
Bce ocHOBHBIE coepKaTeTbHO-METOINYECKUE JTUMHUM HM3YYAIOTCS HAa MPOTSHKEHWH IBYX JIET
06y‘-IGHI/ISI B CTapH_IeI\/'I IIKOJIC, €CTCCTBCHHO AOOIMOJHAA APYT Apyra W IMOCTCIICHHO HACBIIIAsACh
HOBBIMH TEMAMH U pa3jicjiaMu. I[aHHI:Iﬁ KYpC ABJIACTCA MHTCTPAaTUBHBIM, ITOCKOJIBKY O6’I)G)II/IH$IGT
B cebe cojiepkaHHE HECKOJBKUX MAaTeMATHYSCKUX JTUCITUIUIMH: ainreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaAIHM3, TEOPHUs MHOXKeCTB U Jp. [To Mepe Toro kak ydaniuecs OBJIaIeBatOT BCE



Ooyee MIMPOKMM MaTeMAaTUYECKUM ammapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOopMHUpYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYIO0 MOJIEb PEAbHOM CUTYalluH, IPUMEHSATh
3HaHUs, MOJIYUYEHHbIE B Kypce «Airedpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a», JUISl PELEeHUs
CaMOCTOSITENIbHO C(POPMYJIMPOBAaHHONW MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

CogepxarenbHO-MeTOANYECKas TUHUA «Huca U BRIYUCIICHUS» 3aBepIIaeT popMUpOBaHUE
HABBIKOB MCIOJIb30BaHUs JICHCTBUTENIBHBIX YHCEN, KOTOpOE ObLI0O HAUaTO B OCHOBHOM 1Kosie. B
cTapuieil mkosie oco0oe BHUMaHHUE ynemseTcss (HOPMUPOBAHMIO MPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0Sl MCIIOJIIB30BAHHE PA3NIMYHBIX (OPM 3alucH AEUCTBUTEIBHOIO
YHCIa, YMEHUE PAUOHAIBHO BBIIOJIHATH NEHCTBUS C HHUMH, JA€IaTh MPUKHIKY, OICHHUBATH
pe3ynbrar. OOydaromuecsl IMONMYYarOT HABBIKA NPUOMKEHHBIX BBIYUCICHUH, BBITOIHEHUS
NeMCTBUH C YMCIaMH, 3alMCAHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIB30BAHUS MAaTEeMaTHUYECKUX
KOHCTaHT, OLICHUBAHHSI YHCIIOBBIX BBIPAYKECHUIA.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peau3yeTcsl Ha MPOTSHKEHMHM BCEro OOyueHUus B
CTapuieil IIKoJie, IMOCKOJbKY B KaXKIOM pa3felie MpOorpaMMbl MPEAYCMOTPEHO pEelIeHUE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaaeBal0T Pa3INuHbIMI METOIAMU PEIICHUS IIEIIbIX,
paloHaIbHBIX, UPPAIMOHATBHBIX, TTOKA3aTeNbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
YpaBHEHU, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS NCIOJIB3YIOTCS IPU UCCIIEI0OBAHUN
(GYHKIMI C IOMOIIbIO IPOM3BOJHON, PEIICHHMU NMPUKIAJHBIX 3a/ad W 3a/ad Ha HaXO0XKJIEHHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHUI (yHKUMHU. JlaHHas conmepKaTeiabHas JIUHUS BKIIIOYAET B
ce0s Takke (POpMUPOBAHHUE YMEHHI BBITIOJIHITH pacu€Thl 1o (opMysiaMm, Mpeodpa3oBaHus LETbIX,
paloHaIbHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TAaK)Ke BBIPAKCHHI,
CoJlepKallX cTerneHu u Jjorapudmel. braromaps wuzyueHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JallbHEHIIee Pa3BUTHE aITOPUTMUYECKOTO U aO0CTPAKTHOTO MBILIUICHUS yYalluXxcs,
bopMHpYIOTCS HaBBIKM JEJYKTUBHBIX PpacCyXJIEHHH, paboThl C CHMBOJBHBIMH (OpMaMH,
Npe/CTaBIeHNUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB UM HEpaBeHCTB. Ajredpa
npeziaraet 3 EeKTUBHBIE HHCTPYMEHTHI TSI PEIICHHUS PAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAUYecKass JUHUS «DYHKIUM U TpadUKH» TECHO MEPEIIeTaeTCs C
JIPYTUMH JUHUSIMU Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 3aJ1a€T MOCIIE0BATEIbHOCTD U3YUEeHUS
Mmarepuaia. M3yueHue cTeneHHOH, oKa3aTeabHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUYECKUX
(GyHKIMH, UX CBOWCTB M rpauKOB, UCMOIb30BaHUE (DYHKIUM AN peleHus 3afay U3 JApYrux
y4eOHBIX IPEAMETOB U PealTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U
C pelIeHrneM ypaBHeHU U HepaBeHCTB. [Ipu aToM Gombiioe BHUMaHUE yenseTcs popMUpOBaHUIO
YMEHHS BbIpaKaThb (OpMyJaMU 3aBUCUMOCTU MEX]IY pa3IMYHbIMM BEIUYMHAMHU, HCCIEA0BAThH
MOJTy4YeHHbIe QYHKIMH, CTPOUTH UX Tpaduku. MaTepuan 3TOH copepkaTeabHON JTMHUY HalleJeH
Ha pa3BUTHE YMEHUI M HaBBIKOB, TIO3BOJISTFOIINX BBIPAXKATh 3aBHCUMOCTH MEX/y BETHUNHAMH B
paznmuyHON (popMme: aHATUTHYECKOU, rpaduiecKkoil u ciaoBecHOM. Ero m3ydyeHue crmocoOCTBYET
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aIHH,
UCTIOJIb30BaHUIO aHAJIOTHH.

CopnepxatenbHast nuHMA «Havyana mMaTtemMaTndeckoro aHajan3a» MO3BOJSIET CYIIECTBEHHO
pacUIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKJIAJHBIX 33/1a4, TOCTYIHBIX 00yJaloUuMcs, y
KOTOPBIX MOSIBIISIETCSI BO3MOXKHOCTh MCCIIEIOBATh M CTPOUTH TpaduKu (DYHKIHHA, OTIPEICISITh HX
HanOOJIbIIE M HAUMEHBIIINE 3HAUCHHUS, BEIYUCIATE TUTOMAAN GUTYp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTHM U YCKOpEeHMs ImpoueccoB. JlaHHas coaepxaTeinbHash JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJel peasbHBIX CUTYyallli, HaXO0XKJIeHUs



HAWIy4llero pelleHus] B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-I)KOHOMMUYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIICHUSI 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAOT O
BBIJIAIOIUXCSI PE3yJIbTaTaxX, IOJy4EHHBIX B X0/1€ pa3BUTHsI MaTEMAaTUKU KaK HayKH, U UX aBTOpax.

CopneprxaTenpHO-MeTOANYECKAsl JIMHUSA «MHOXECTBa U JIOIMKa» B OCHOBHOM IOCBAIIEHA
3JIEMEHTaM TEOPHHM MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE ITPECTABICHHSI IPOHU3BIBAIOT BECh
KypC IIKOJIbHON MaTeMaTUKM U IpelaraloT Haubosiee YHUBEPCAIbHBIN A3bIK, 00bEIUHIOIINI
BCE pas3fienbl MaTeMaTHKU M €€ MPWIOKCHWH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYeCKHe
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BakHO 1aTh BO3MOXHOCTH HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM M HCIOJb30BAaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kxypce «Anrebpa u Hayajla MaTEeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaK)Xe€ OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJiesiell pealIbHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIEJIEH C IMOMOIIBIO anmnapaTa aiareopsl u
MaTeMaTHYeCKOro aHajlu3a W UHTEpHpeTallud IMOJIYYEeHHBIX pe3ysbTaToB. Takue 3agaHus
BIUIETEHBl B KaXAbI M3 pa3lesioB HPOrpaMMBbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
MCIIOJIb3YETCS Ul pelIeHUs PUKIAaIHbIX 3a1a4. [lpu perenun peaabHbIX NPaKTHUYECKUX 3a/1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaxXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIONB30BaTh AaHAJIOTHI0, 0000IIaTh M KOHKPETH3HPOBATh IMPOOIEMY.
JesarenpbHOCTh TIO (OPMHUPOBAHUIO HABHIKOB DPEUICHUs TNPHUKIATHBIX 3a7ad OpraHU3yeTCs B
npoliecce U3y4eHUs BceX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM muTaHe Ha WM3ydeHHE Kypca anreOphl M Haual MaTeMaTHYecKOro aHaln3a Ha
0a30BOM ypoBHE OTBOIUTCS 2 yaca B Henenro B 10 kiacce u 3 yaca B Henenro B 11 kiacce, Bcero
3a J1Ba roga ooyuenus — 170 gacos.

OcHoBHOU  (opmoOif  opraHuzanuu  00pPa30BATEILHOTO MpoIlecca SBISETCA YPOK.
[TporpaMmma MoeT OBITh pealin30BaHa C MPUMEHEHHEM JJICKTPOHHOTO  OOyYeHUS,
JUCTAHIIMOHHBIX 00Pa30BATENBHBIX TEXHOJIOTHHA ITyTEM OpTaHM3alMd  00pa30BaTEIbHON
JESTEIbHOCTH B 3JICKTPOHHOM MH(OPMaIMOHHO-00pa30BaTeNLHON cpeie.

PabGouas mnporpamma paspaboTaHa C Y4YeTOM HAI[MOHAJbHBIX, PETHOHAIBHBIX U
THOKYJIBTYPHBIX 0coOeHHOCTel YensiOnHckon 001acTu.

Texymuit KOHTPOJIb U MPOMEXKYTOUHASI aTTECTAIlMsl OCYIIECTBISIOTCS B COOTBETCTBUU C
«ITonoxenuem o ¢opmax, MEPUOIUIHOCTH, TOPSAKE TEKYIIETO KOHTPOJIS U MPOMEKYTOTHOU
arrectanuu odydaronuxcst MAOY «COILIL Ne 14 r. Yensionackay.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE OPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu. Apudmernueckue omepanud ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB s pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U peaIbHOM JKU3HH.

JleiictBuTenpHble uncia. PannoHanbHble W MppalUOHaNbHble 4Mcaa. ApupMeTHyecKue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOnmkéHHble BBIYUCICHUS, IPABUIIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1ensiM nokaszareneM. CtangaptHas (Gopma 3amucH JeHCTBUTENFHOTO YHCTIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucd  JCHCTBUTENBHBIX YHCEN I PELICHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTYpaJIbHOH cTeneHu. JlefcTBus ¢ apupMEeTUYECKUMH KOPHIMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCMHYC ¥ TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxnecTBa U TOXKIAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxeHUl. OCHOBHbIE TPUTOHOMETPUYECKHE
(bopMyIIbI.

YpaBHeHue, kopeHb ypaBHeHMs1. HepaBeHCTBO, perieHne HepaBeHeTBa. MeTol HHTEpBaJIOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Penenne nppalnnoHalIbHbIX YPaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHUN W HEPABEHCTB K PELICHUIO MAaTeMaTHYECKHUX 3aJay U 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

Ob6unacTp onpeneneHuss 1 MHOXeCTBO 3HaueHu ¢yHkiuu. Hymu @ynkumu. [TpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CreneHHass (QyHKIUS C HaTypajbHBIM W LENbIM Noka3arenaeM. EE cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpudeckas OKpPY)KHOCTb, OIpEJEIEHUE TPUTOHOMETPHUECKUX  (DYHKIHIHA
YHUCJIOBOTO ApIyMEHTA.

Hayana maTreMaTH4ecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3afaHMsl  IMOCJeNOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass M reoMmerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLIEH Te€OMETPHUECKOW MpPOTrpecCH.
®dopMyia CIOXKHBIX IIPOLEHTOB. Mcrmosnb30BaHUE MPOrpeccuu Ul PELICHUs pealbHBIX 3a4ad
IIPUKIIAHOTO XapakTepa.

MHoxecTBa H JIOTHKA

MHoO)kecTBO, omepauuu HajJ MHoOKecTBamu. [(uarpammsbl Oiiniepa-Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anmapara JUisi OMUCaHUsl PeajbHbIX MPOLECCOB WU SIBICHUW, MU
pellIeHnH 3aa4 U3 IpyruX y4eOHbIX MIPEIMETOB.



Omnpenenenue, Teopema, CIeICTBUE, I0Ka3aTeIbCTBO.

11 KUIIACC
Yuciia 1 BLIYUCICHUA
Harypanbnsle u nensie yucna. [IpusHaku qeMMOCTH HEIbIX YUCEIL.
CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.
Jlorapudm umcna. [lecaTuuHble U HaTypaibHbIE JOrapHUPMBbI.

YpaBHeHMsI M HEPABEHCTBA
[TpeoOpa3oBaHue BbIpaXKEHUMH, COAEPIKAIIUX JIOTapU(PMBI.
[TpeoOpa3oBaHne BbIpAXKEHU, COEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKA3aTEIIEM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.
CucreMsbl IMHENHBIX ypaBHEHUN. Perienne NpuKiIaIHbIX 3a/1a4 ¢ IOMOILBIO CUCTEMBbI JIMHEHHBIX
YPaBHEHUU.
CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.
[IpuMmeHeHrEe ypaBHEHM, CHCTEM U HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3a7ad U 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peanbHOM KU3HHU.

DOyHKIUH U TPaGuUKH
Oynkuus. [lepuonndeckne Gpynkuuu. [IpomMexyTkn MOHOTOHHOCTH (YyHKIHMHA. MakCUMyMBI U
MUHHMYMBI GyHKIHUU. Hanbosnbiiee 1 HanMeHblee 3HaYeHne (QYHKIIMH Ha TPOMEXKYTKE.
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.
[Toka3zarenbHas u orapudmuyeckas GyHKIMU, UX CBOUCTBA U IpaUKu.
Hcnonb3oBanue rpadukoB GYHKUMN 1711 pellieH s ypaBHEHUM U JIMHEMHBIX CUCTEM.
Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIe
BO3HUKAIOT MPH PELLICHUHU 3aJa4 U3 IPYTUX YUeOHBIX IPEIMETOB U PeabHOMN KU3HU.

Hayana maTtemMaTH4ecKoro aHajimsa
HenpepoiBable pyHKIIMN. MeTon HHTEPBAIOB /7Sl pELICHHS] HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI TPOU3BOIHOM.
[TpousBoaHble 3neMeHTapHbIX GYyHKUIUN. DOpMylibl HAXOXACHHUS MPOU3BOJHOM CYyMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHH.
[IpuMeHeHHe NPOU3BOJHOM K HCCIEAOBAHUIO (DYHKIMI Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HaMMEHBIIETo 3HaYeHUs! GYHKIIUU Ha OTPE3KeE.
IIpuMeHeHre TPOU3BOAHON Il HAXOKACHUS HAUIY4YlIero peleHus B IPUKIaAHbIX 3a1a4ax, s
OTIpeIeTICHUsI CKOPOCTH TpoIlecca, 3aJaHHOTO (GOPMYIION WU TPaPUKOM.
[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WNuterpan, ero reomeTpudeckuii U Gu3HUecKuii cMbIcia. Brruncnenue mHTErpana mo Gopmyse
Herorona—JleitOHuta.

IIVIAHUPYEMBIE PE3YJIbTATbBI
OcBoenne yue6HOro npeamera «MaTemMaTuka» JTOJKHO 0OeCreyrBaTh JOCTH)KEHUE HAa YPOBHE
cpeaHero oOmero odpa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX, METAlpEeJAMETHBIX U IPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTAaTOB:
JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MNPOTPaMMBI y4eOHOTo mpeamera «MaTeMaTHKa
XapaKTePU3YIOTCA:



I'pa’k1aHCcKOe BOCOUTAHUE:

Cc(OPMHPOBAHHOCTBIO TPAXKAAHCKOM MO3MLIMU OOydalomerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, HOpPOIELyp TIPakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM.

[1aTpuOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TPak1aHCKON UJIEHTUYHOCTH, YBXKEHUS K MPOILJIOMY U

HACTOAIIEMY POCCHICKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUHUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI:

OCO3HAHHEM [JYXOBHBIX LIEHHOCTEH poccuilckoro Hapoaa; c()OpMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TMOBEICHHS, CBA3aHHOTO C MPAKTHYECKUM IPHUMEHEHUEM
JOCTHKCHUI HAayKH U JIESATEIBHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYHMBOTO OYyIIETO.

OCTeTHYeCcKOe BOCIIUTAHUE:

ACTETHUYECKMM  OTHOLICHWEM K  MHpPY, BKJIIOYass 3CTETUKY  MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pPEIICHHH, pacCy>KIeHUW; BOCIHPUUMYUBOCTHIO K
MAaTeMaTUYECKUM aCIEKTAM PA3JIUYHBIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI IPUMEHATH MaTeMaTHUYECKIE 3HAHUS B UHTEPECax 310pOBOTO
u Oe3omacHoro oOpa3a >KM3HHM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXa, perylisapHas (Gu3nuecKas aKTUBHOCTB);
buznueckoro COBEPLIECHCTBOBAHMS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIILHOMN
JIeITeILHOCTBIO.

TpynoBoe BOCIIMTaAHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM IIEHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHbIM
chepam npodhecCHOHATBHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHMIO U
camM000pa30BaHUIO HA IPOTSKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PELLICHUN
IIPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAIPaBICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJbTYpbl, TMOHUMAHUEM BIMSHHUS COLUAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHONW U COLMAIBHOM Cpelbl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHMUW N7 pelleHus 3aJay B 00JIaCTH OKpY’Karolleil cpe/bl, MiIaHUpOBaHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIIEACTBUMN JUIsl OKPYKAIOLIEH CPEIbI.

L{eHHOCTH HAYyYHOIO MMO3HAHMUS:

c(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH M OOLIECTBEHHON NMPAKTHKH, TOHUMAaHUEM MaTeMaTHYeCKOW HayKH Kak cQepsl

YEJI0BEYECKON JIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsSl Pa3BUTHUS LIUBWIM3ALUN;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOMN KyJIbTYpOH KaK CpPEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIIECTBIISITh IMPOEKTHYIO U UCCIEA0BATENIBCKYIO AEATENBHOCTh HHIUBHUIYAIbHO
U B IpyIIIIE.



METANPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHoro mpenmera «MaTtemarukay
XapaKTepPU3YIOTCS OBJIAJICHUEM YHHUBEPCAJILHBIMU HO3HABAMETbHBIMU OCliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU — Pe2VAAMUGHbIMU
oelicmseusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECcco8 o0y yyaowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYICAOWe20 MUpa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

bazoBble JIOrMYeCKHe ACUCTBHS:

BBISBIISITh M XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHATHH,

OTHOILICHWIA MEXAy MOHATUSAMH, (OPMYIHPOBATH ONPEACICHUS TOHITUN; YCTaHABIMBATH

CYUIECTBEHHBIN MPU3HAK KIACCU(PHUKAILIMH, OCHOBAHUS ISl 000OLICHUS U CPAaBHEHUS, KPUTEPUHU

IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPeoOpPa3OBbIBATh CYKICHHS: YTBEPAUTENbHbIE U

OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIC;

BBISBIIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (paKkTax, JaHHBIX,

HAOJIIOJICHUAX U YTBEP)KIACHUSX; MpeularaTb KPUTEPUU JJISl BBISBICHHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JienaTh BBIBOABI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX

YMO3aKIYCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTENbHO J0KA3aTEeNIbCTBA MATEMAaTUYECKHX YTBEP)KICHUH (TpsiMble U OT

IOPOTUBHOIO), BBICTpPAUBaTh apryMEHTALMIO, MPUBOJUTH NPUMEPbl U  KOHTPIPHUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOABI;

BBIOMpATh CNOCOO perieHus: yuyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHAaHTOB PELICHMS,

BBIOMpATh HanOOJIee MOIXOAAIINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
ba3oBble MCCAEN0BATENBCKUE NCHCTBUSA:

HCIIOJIb30BaTh BOMNPOCHI KAaK WCCIIEAOBATEIBCKHIA WHCTPYMEHT TO3HAHHS, (OPMYIUPOBATH
BOTIPOCHI, (PUKCHPYIOIIME MPOTUBOpEUYUE, MpoOJIeMy, yCTaHABIUBAaTH HCKOMOE W JaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;
MPOBOAMUTH CAMOCTOSITENIbHO CITAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEAOBaHNE IO YCTAHOBJICHHIO
OCOOCHHOCTEl MaTeMaTH4ecKoro OOBEKTa, SBIEHHS, MPOIECcca, BBISIBICHUIO 3aBUCHUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;
CaMOCTOSITENNbHO (QOopMYyITUPOBaTh O00O0OIIEHUS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, HUCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHHNI];
MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro
Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pab6ota ¢ nadopmarmeii:
BBISBJISITh ACPUIUTH MH(DOpPMALUU, JAHHBIX, HEOOXOAMMBIX MJIi OTBETAa HA BOMPOC M s

pellIeHus 3aJa4H;
BBIOMPATh NH(OPMAIIHIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
U MHTEpPIPETUPOBATh HH(OPMALIHMIO PA3IMYHbIX BUJOB U (POPM MpeICTaBICHUS;
CTPYKTYypUpOBaTh HH(POPMAINIO, MPEJICTaBIATh €€ B pa3iMuHbIX (opmax, HIUIIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.



2) Yuueepcanvuvie KOMMYHUKAMUGHbBIE Oclicmaus, 00ecneuusarom chopmuposaHHocms
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.

Oo6uicHue:
BOCHpI/IHI/IMaTB nu q)OpMy.HPIpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n UeiisiMmu 06H.[CHI/I$I;
SICHO, TOYHO, I‘paMOTHO BBIpa)KaTL CBOIO TO‘-IKy 3peHI/IH B yCTHBIX U IMMCBbMCHHBIX TCKCTAaX, JaBaTb
MOSICHEHHS 110 XOJ1y PEIICHHS 3a/1a4l, KOMMEHTHPOBATh MOJyUYCHHBIH PE3yJIbTaT;
B X0J1¢ OOCY KJICHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYkTaeMOM TeMbI, TPOOJIEMBI, peliacMon
3aJla4M, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOUCK PEIICHUS; COTIOCTABIISTh CBOU CYXKICHHUS C
CY)KICHHUSIMH JIPYTHMX YYAaCTHHKOB JHAoOra, oOHapyXHBaTh pa3Iu4he M CXOJCTBO IO3UIUH; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
HpeI[CTaBJ'ISITB pe3y11LTaTbI peH_IeHI/ISI 3ajJadu, 3KCHepI/IMeHTa, HUCCIICAOBAaHNA, HpOeKTa;
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBHICTYIUICHUS € YYETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPHUH.

CoTpyIHHYECTBO:
MIOHUMATh ¥ MCII0JIb30BaTh IIPEUMYIICCTBA KOMAHTHOW M HHIUBHIyaJIbHON PaOOThI IPU PEIICHUH
yUeOHBIX 3aja4y; NMPUHUMATH IIeJIb COBMECTHOHM JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, pacmlpeieisTh BUIbl padOT, JOTOBApHBATHCSA, OOCYKIATh MpoOIEcC U

pe3ynbTar paboThl; 0000IaTh MHCHHS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYMIIOBBIX (popMax paboTsl (00CykIeHMs, 00OMEH MHEHHIA, «MO3TOBBIE ITYPMBD»
Y UHBIE); BBIIOJIHATH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOU AEUCTBUS C IPYTMMH WICHAMU
KOMAaHJIbl; OLEHMBATh KAdyeCTBO CBOEro BKJIaga B OOMMH MTPOAYKT IO KPUTEPHSIM,
cOpMYJTHPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBHSI.

3) Yuueepcanvnvie pecynamuenvie deticmeausi, obecnewusaom GopmuposaHue cmulC08bIx
YCmMAaHOB0K U IHCU3HEHHbIX HABLIKOB JIUYHOCNIU.

CamoopraHu3anms:

COCTABJIATh ITUIAH, AJITOPUTM PEIICHUs 3aJjaud, BBIOMpATh CIIOCOO pEIIeHHs] ¢ y4ETOM

HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.
CaMOKOHTpOJIB:

BJIaACTh HaBBIKAMH MOo3HaBaTEeIbHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHUs COBEPIIACMBIX I[CﬁCTBI/Iﬁ n
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAAETh CIIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1a4H;

IIPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IIPH PEILIEHUH 33/1a4H, BHOCUTb KOPPEKTHBBI
B JIEATEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHBIX, HAlIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLCHUBATb COOTBECTCTBUEC PE3YyJIbTaTa LCJIU U YCIOBUAM, 00BICHATD MNPUYUHBI JOCTHXXCHUA WU
HEJOCTH)KEHUS PE3YJIbTaTOB I€ATEIbHOCTH, HAXOUTh OIINOKY, JaBaTh OLIEHKY IPHUOOpETEHHOMY
OIIBITY.

NPEJMETHBIE PE3YJIbTATHI
OcBoenne yueOHOTo Kypca «Anrebpa u Hadala MaTeMaTHYECKOTO aHAllM3a» Ha ypOBHE
cpemHero oOmiero oOpa3oBaHus JOHKHO O00ECTeYHBaTh JTOCTHKCHHUE CIEAYIOMUX MPEAMETHBIX
00pa30oBaTeNbHbIX PE3YyJIbTAaTOB:

10 KJIACC



Yucia ¥ BBIYHCICHUSA

OnepupoBaTh MOHATHSMM: PAIUOHAIBHOE U JCUCTBUTENBHOE YHUCIO, OOBIKHOBEHHAS H
JeCATUYHAsL APOOb, MPOLIEHTHI.
BrImonssaTe apupMeTHuecKe onepamnuy ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.
BrImonaaaTh npuOInKEHHBIC BEIYUCIICHHS, UCIIOB3YsI PaBHIIa OKPYTIICHUS, JIENIaTh TPUKUIKY U
OLIEHKY pe3yJIbTaTa BIYMCICHUH.
OnepupoBaTh IOHATUSAMH: CTENEHb C IEJIbIM IIOKa3aTeleM; CTaHgapTHas (opma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOIAILYIO (opMy
3aIllUCH JCHCTBUTENIBHBIX YUCEN JUIsl PEILICHHs] TPAKTUYECKUX 3aay U MIPEICTaBICHUS JaHHBIX.
OnepupoBaTh MOHATUAMHU: CHUHYC, KOCHMHYC M TaHTEHC IPOHM3BOJBHOTO YIJA; HCIOIH30BAThH
3aIrCh MPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHUSs] U HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; IIE€JIO€, PAIMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;
BeinonuaTe npeobpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh TPUTOHOMETPUYECKHe
YpaBHEHHS.
BeinonuaTe npeoOpa3oBaHus 1ebIX, pallMOHAIBHBIX U UPPALMOHAIBHBIX BEIPRXKEHUH U peliaTh
OCHOBHBIE THITBI IEJIBIX, PAIIMOHAIBHBIX U HPPALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.
[lpuMeHSTh ypaBHEHHS M HEPaBEHCTBA MJISi PEIICHUS MaTeMaTHYeCKHX 3a1ad M 3agad H3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HHU.
MonenupoBaTh peaibHbIe CUTYallud Ha SI3bIKE alreOpbl, COCTABIATH BHIPAKEHUS, YPAaBHCHHS,
HEpaBEHCTBA 0 YCJIOBUIO 3a/lauM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHHEM
anmapara ajreOpsbl.

DOyHKIUH U rpauKu
OnepupoBaTh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHusl (QYHKLUUH, 0OJacTh ONpeNeleHus u
MHOX€ECTBO 3HaueHUH (QyHKIMH, TpapuK QyHKIUH, B3aUMHO 00paTHbIe (GYHKINU.
OmnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKUIWHU, HYITH (DYHKIHH, TPOMEKYTKU
3HAKOIOCTOSTHCTBA.
Hcnonp3oBatk rpaduku GyHKUNN A peLIEHUs] YpaBHEHUI.
Crtpoutb u untath rpaduku JTUHEHHON QYHKIIMH, KBaAPATUYHON (PYHKIMH, CTENEHHON (QYyHKIUU
C LIEJIBIM TTOKa3aTesIeM.
Hcnonb3oBath rpaduky GyHKUIUH AJI MCCIeI0BaHUS MTPOLIECCOB M 3aBUCUMOCTEN NIPU pPEeLIeHUN
3aJa4 U3 JAPYrHX yuyeOHBIX MPEIMETOB U pPealbHOM KU3HU; BhIpaXkaTh (popMylaMH 3aBUCUMOCTH
MEXy BEIUYMHAMHU.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a
OnepupoBaTh TMOHATHSAMHU: IIOCIEIOBATEIBHOCTh, apUPMeTHdYecKass H TIeoMeTpuYecKas
IPOTPECCHH.
OnepupoBaTh TMOHATUSAMH: OECKOHEYHO YOBIBAIOIIAs TE€OMETpPHUYECKash MPOTPECCHsi, CymMma
0eCKOHEUHO yObIBaOIIEi reOMETPUUYECKOI MPOrPeCcCHH.
3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.
Hcnonb30BaTh CBOMCTBA MOCIENIOBATEIBHOCTEW M MPOIPECCHd AJIS peIleHHUs] pealbHbIX 3a1ay
NPUKIIAJHOTO XapakTepa.

MHoxecTBa H JIOTHKA
OmnepupoBaTh MOHATUSMHI: MHOKECTBO, ONIEPAIIUH HAJ MHOYKECTBAMHU.
Hcmonp30BaTh TEOPETUKO-MHOKECTBEHHBI ammapaT JjIsl OMUCAHHS PEeabHBIX IPOIECCOB U
SIBTICHHUI, TIPU PEIICHUH 33]1a9 U3 APYTHX YUEOHBIX MPEIMETOB.



OHepI/IpOBaTB IMOHATHUAMU: OIIPEACTICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

11 KJIIACC
Yuciia 1 BLIYUCICHUA
OnepupoBaTh MOHATUSMHU: HATypajbHOE, LIEJIOE€ YUCIO; MCIOJb30BaTh IPU3HAKU JEIUMOCTU
LIEJIBIX YHMCEJI, PAa3JIO’KEHUE YHCIIa HA ITPOCThIE MHOKUTEIH JUUIS PELICHMS 3a/1a4.
OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.
OnepupoBaTh MOHATUAMHU: JIOTapu(M YUCIIa, IECATUYHBIC U HATypallbHbIE JIOTapU(MBL.
YpaBHeHUs1 1 HEPABEHCTBA
[TpuMeHsTh CBOMCTBA CTENEHU s MpeoOpa3oBaHMsI BBIPAKEHUI; ONEPUPOBATh MOHATUSMHU!
II0Ka3aTeJIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI II0KA3ATEIbHBIX YPABHEHUN
Y HEPaBEHCTB.
BrimonssTe npeobpa3zoBanus BEIpAKEHUH, COAEPIKAIINX JIOTapU(PMBbI; ONIepUpPOBATh TOHATHSIMHU:
JOrapu(pMHUECKOe YpPaBHEHHE U HEPAaBEHCTBO; pellaTb OCHOBHbBIC THIIbI JIOrapU(pMHUUECKUX
YPaBHEHUI U HEPABEHCTB.
HaxoauTts perieHns NpocTeNIUX TPUrOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh NOHATUAMU: CUCTEMA JINHEHHBIX YPABHEHUN U €€ PEIICHUE; UCIIONIb30BAaTh CUCTEMY
JIMHEHHBIX YPaBHEHUN JUIsl pELICHUS IPAaKTUYECKUX 3a/1a4.
Haxomutes pemeHnss mpoCTEHIIMX CUCTEM M COBOKYIHOCTEM PpAaLMOHAJIBHBIX YPaBHEHHUW H
HEPaBEHCTB.
MonenupoBaTh peaibHbIe CUTYallud Ha SI3bIKE alreOpbl, COCTABIATH BHIPAKEHUS, YPAaBHCHHS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBUIO 33aJaud, WCCIIEN0BaThb IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.
DOyHKIUH U rpauKu
OnepupoBaTh MOHATHSAMHU: NepHoAnYecKass (YHKIHS, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH,
TOYKHU KCTpeMyMa (DyHKIMH, HauOoJIblllee U HauMeHblllee 3HaueHHUs! YHKLUU Ha TIPOMEXYTKE;
MCIIOJIb30BATh UX VIS UCCIIE0BaHUS (QYHKIMH, 3aJaHHOU IrpaUKOM.
OnepupoBaTh NOHATUAMU: TpadUKU MOKA3aTEIbHOM, TOTapU(PMUUIECKON U TPUTOHOMETPUUECKHUX
¢byHkuii; n300pakaTh MX HA KOOPJIMHATHOW IUIOCKOCTH W HCHOJB30BaTh JJSl PELICHUS
YpPaBHEHUH 1 HEPABEHCTB.
N300paxkaTh Ha KOOPJMHATHON IJIOCKOCTU I'paUKH JIMHEHHBIX YPAaBHEHUN M UCIOIb30BaTh UX
JUISL pELLICHUs CUCTEMBI JIMHEHHBIX YPaBHEHUN.
Hcnonb3oBate rpaduku GyHKIMHA U MCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH M3 JPYIHX
y4eOHBIX AUCHUIUINH.
Hayana maTreMaTH4ecKoro aHajaimsa
OnepupoBaTh NOHATHUAMU: HENpepbIBHAS (DYHKIMS; NPOU3BOAHAs (YHKIUHU; HCIOJIb30BaTh
reOMEeTpPUUYECKUN U (PU3NYECKUI CMBICI IPOU3BOJIHOM ISl pEeLICHUS 3a/1a4.
Haxoauth mnpou3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHUIA.
Hcnonb30BaTh MPOU3BOAHYIO JUISl UCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
OPUMEHSATH Pe3yJIbTaThl UCCIIEAOBAHMS K TIOCTPOEHUIO TPa(UKOB.
Hcrnonb30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWUIIYUIIEro PEIICHHUS B MPUKIAIHBIX, B TOM
YHUCJIEe COUUAIBHO-DKOHOMUYECKUX, 3a4a49ax.
OnepupoBaTh MOHATUSAMU: TepBOOOpa3Has W MHTErpaj; MOHMMATh T'€OMETPUYECKUH U
buznyecKkuil CMbICT UHTETpaa.



Haxoauts nepBooOpa3Hble 3JIEMEHTapHbIX (YHKIUI; BBIUUCIATH HHTErpal Mo Qopmylie

Herorona-Jleouuna.

Pemate MNPUKJIAAHBIC 3aJjJadyd, B TOM YHCIC COIHUAIBHO-3KOHOMHUYCCKOIO U (bl/I3I/I‘ICCKOF0

XapakTepa, CPpCACTBAMA MATCMATUYCCKOTI'O aHaJIn3a.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne|| HammenoBaHue pa3zieiioB U TeEM KonunuecTBo yacos ONEKTPOHHBIE
n/n HpOrpaMMBl Beero|[Kontponshere|lpaxrnueckne|  (HdpoBbIe)
paBOTHI paBOTHI o0pa3oBaTebHbIe
pecypcsl
1 |MuoxecTBa  panMoOHaNbHBIX  H|| 21 2
JeHCTBUTENBHBIX quce.
PanonanbHple  ypaBHEHMS U
HEpaBEHCTBA
2 ||Oynkuuu u rpaduku. Crenenp c| 11 1
LIEJIBIM [TOKa3aTeIeM
3 |[Apubmernueckuii kopeHb n—om|| 21 1
CTEIEHH. HppaunonanbHbie
YpaBHEHMS U HEPaBEHCTBA
4 ||®opmymsl TPUTOHOMETPHH.| 27 1
Tpuronomerpuueckue ypaBHEHUS
5 |[ocnenoBarenbHOCTH u/| 10 1
porpeccuu
6 |[[ToBrOopeHwme, 0000menue,| 12 1
cucTeMaTHh3alus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10O|| 102 5 2
[MTPOI'PAMME
11 KJIACC
Ne||  HammeHoBaHue pa3zenoB U TEM KonnuecTBo 4acos DNEeKTpPOHHBIE
n/m [pOrpaMMBl Beero|Koutponbusie|[Ipaxtuueckue]|  (HPOBEHIE)
paGOTEI paGOTHI oOpa3oBaTebHbIE
pecypc
1 ||Crenens C panuoHambHBIM|| 12 2
MTOKa3aTeJIEM. [TokazarenbHas
byHKIHS. [Toka3zaTenbHbIe
YpaBHEHHsSI 1 HEpAaBEHCTBA
2 ||/Torapupmudeckas ¢ynkmus.|| 15 1
Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA




No HanmenoBanue pa3nenoB u Tem KonnuectBo wacoB DJIEKTPOHHBIE
n/m HpOTPaMMBI Beero|Kontponsusie|[Ipaktiueckue||  (Pposbie)
paBoTHI paBoOTHI oOpa3oBaTenbHbIC
pecypchl
3 | Tpuronomerpuveckue pyHKIuu U ux|| 6 1
rpaduKy. Tpuronomerpudeckue
HEPaBEHCTBA
4  |TIpousBomaHas. [Ipumenenue| 24 1
MIPOU3BOIHOMN
5 |MHTerpan u ero npuMeHEHHsI 9 1
6 ||CucteMsl ypaBHEHHI 12 1
7 |[HarypayibHbIE U LIEJIBIE YHCIIA 6
8 |IlloBTOpeHwme, 00001IeHue,|| 18 2
crucTeMaTu3alurs 3HaHUI
OBLIEE KOJIMYECTBO YACOB IIO|| 102 9 0
[TPOT'PAMME




ConepkaHue HalMOHAIBHBIX, PErMOHAIBHBIX M STHOKYJIBTYPHBIX OCOOEHHOCTEH 10
IIpEeIMETY OTPa’KEHO B KaJEHIAPHO-TEMATHUECKOM IIJJAHUPOBAHUU C YYETOM COOTBETCTBYIOIIMX
TEM, TOJOXKEHHH 0a30BOro KOMIIOHEHTa NHporpaMMbl. Pacrpenenenusi y4eOHOTO BpeMEHHU
3arJIaHUPOBAHBI B (POpME IKCKYPCUH, YPOKOB MJIH BKIIFOYCHBI ()parMEHTApHO B YPOKH.

HaIII/IOHa.]'IbHLIe, PCTrHOHAIbHBIE 1 OTHOKYJIbTYPHbLIC 0COOE€HHOCTH 110 a.m"eﬁpe

Ne Conep:kanue HAMOHAJILHBIX, PETHOHAJIbHBIX U
Tema ypoka .
HPJ2O 3THOKYJILTYPHBIX 0COO€HHOCTEH
1 [TokazarenbHas GyHKIUSA Hcnonb3oBanue CTaTUCTUYECKUX JTAHHBIX
MIPOMBIIIIJICHHOCTH F0KHOTO Ypaja
2 Jloropudmudeckas GyHKIHS Ucnonb3oBanue CTaTUCTUYECKUX JAHHBIX

IIPOMBILLIIICHHOCTH F0KHOTO Y pasia




