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MOSACHUTEJIbHAS 3AITMCKA

PaGouass mporpamma ydeObHOTO Kypca «Anredpa W Havajla MaTEMaTHYECKOTO
aHanm3a» 0a30BOTO ypoBHs i oOydarommxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denmepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa CPEAHEro OOIIero
oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABSIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa3OBaHUIO, U TPAJIUIIMI pOCCUUCKOro oOpa3zoBaHus. Peanmzanus
IPOrpaMMbl  00CCIICUYMBACT OBJIAJCHHE KIFOUEBBIMH KOMIICTCHIIUSAMU, COCTABJISIONTHIMHU
OCHOBY JUIS  CaMOpa3BUTHsS ¥  HENPEPBIBHOIO  OOpa30BaHHUsA,  IIEIOCTHOCTH
OOIIEKyIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TUIHOCTH O0YJIArOIIIHXCSI.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIM3ay» ABJISETCS OJTHUM U3 HauOoJiee
3HAQUUMBIX B TIPOrpaMMe CTaplIedl IIKOJbI, IOCKOJIbKY, C OJHOW CTOPOHBI, OH
obecreuynBaeT HWHCTPYMEHTAIBHYIO 0a3y IS HM3Yy4CeHHs BCEX ECTECTBEHHO-HAYYHBIX
KypcOB, a C JpPYrod CTOPOHBI, (OpMHUpPYET JOTHYECKOE M aO0CTPAKTHOE MBIILUICHNE
yYallluXcsi Ha ypOBHE, HEOOXOAMMOM [UJII OCBOEHHMS KypCOB HH(POPMATHUKH,
0OIlIeCTBO3HAHMSI, HUCTOPUHU, CIOBECHOCTH. B paMmkax maHHOro Kypca ydaliuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMN HayKu, KoTopas (GopMynupyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOH opMme.

Kypc anreOpbl m Hadaa MaTeMaTHYECKOTO aHaJM3a 3aKJIaJblBacT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHM (U3UKU, XUMUU, OUOJOTUHU, MOHUMAHHUS OCHOBHBIX
TEHJICHIIMA SKOHOMHUKHM U OOIIECTBEHHOM >KM3HU, II03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIIOJIH30BATh UX B
MOBCEHEBHOM JXM3HU. B TOKe BpeMs OBIajicHHE aOCTPAKTHBIMHU M JIOTUYECKHA CTPOTUMU
MaTEMaTHYECKUMH KOHCTPYKIIMSIMH Pa3BUBAeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTH YTBEPIKIACHUS, UCIOJIB30BaTh 0000IIEHNE U KOHKPETHU3AIHUIO,
abcTparupoBaHue W aHAJIOTHIO, (DOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIUIeHHE. B
X0JIe U3y4YeHHUs anreOphbl M Havall MAaTEMAaTHYECKOTO aHaJIW3a B CTApIIEH IITKOJIC YJaIuecs
MOJIYYAarOT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3a/lad, CaMOCTOSTEIBHOTO IMOCTPOCHUS
MaTEMaTHYECKUX MOJICNICH PEaTbHBIX CUTYAIluid U HHTEPIPETAIUN TTOTYICHHBIX PEIICHHA,
3HAKOMSTCSA C TMpPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE, HAYKE U B
HCKYCCTBE, C BBIIAIONIMMUCS MaTEMaTUYECKUMH OTKPBITHUSIMHU U UX aBTOpPaMHU.

Kypc oOnagaeTr 3HaYuTENbHBIM BOCIHMTATEIBHBIM  IOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4epe3 yueOHbIN MaTepHall, CIoCOOCTBYIOMNN (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUS, TaK M uepe3 chenupuky ydeOHOM eATeTbHOCTH, TpeOyromIeH
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MPOJOJDKATEILHON KOHIIGHTpAIlMd BHUMAaHUS U
OTBETCTBEHHOCTH 3a TIOJIyYCHHBIN PE3yJIbTaT.



B ocHoBe mertomuku oOyueHus anreOpe M HavajlaM MaT€MaTHYEeCKOro aHaiau3a
JISKHUT EATCTLHOCTHBIA TPUHITUT OO yICHHUS.

Crpykrypa Kypca «Anrebpa W Hauyajsa MaTEeMaTHYECKOTO aHaINW3a» BKIIOYACT
CJIeyIolue Co/iepKaTeIbHO-MEeTOANYEeCKUe JUHUM: «Hucna u BeluuciaeHus», « OyHKIUU
u rpapukn», «YpaBHEHUSI U HepaBeHCTBa», «Hauana MareMaTthyeckoro aHaiuzay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEPKATEIbHO-METOJUYECKHE JIMHUU
U3y4aloTCsl Ha MPOTSHKEHUHM JBYX JIeT OOYy4YeHHs B CTaplield IIKOJIe, E€CTECTBEHHO
JOTIOJHSISL APYT IpyTa M MOCTENIEHHO HACKIIIAsACh HOBBIMU TEMaMHU M pazjenamu. JlaHHbIi
KypC SIBJISIETCSI UHTETPATUBHBIM, TTOCKOJIbKY OOBEIUHSET B ce0e CoJepKaHhe HECKOJIbKUX
MaTeMaTUYeCKUX AUCIUIUIMH: airedpa, TPUTOHOMETPHUS, MaTEMaTUYECKHM aHau3,
Teopusi MHOKeCTB U Jp. [lo Mepe Toro xak ydaiuecs: oBiaaeBaloT BcE 0oJiee MIMPOKUM
MaTeMaTHYeCKUM  ammapaToM, y  HHX  [IOCIEJOBaTeabHO  QopMHpyeTCs |
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJENb PEAbHOW CHUTYaIlH,
NPUMEHSATh 3HAHUA, TOJYyYECHHbIE B Kypce «AnreOpa M Hayala MaTEMaTHYECKOTO
aHaln3ay, 7S PeUICHHs] CAMOCTOATEIHHO C(HOPMYITHMPOBAHHONW MaTeMaTHUECKOM 3aa4u, a
3aTeM UHTEPIIPETUPOBATH MMOYICHHBIN pe3ybTar.

ConmepxarenpHO-MeTOMYEeCKass JuHUAA «Yucma W BBIYMCICHUS»  3aBEpIIacT
dbopMHUpOBaHNE HABBHIKOB HCIIOIB30BAHUA JEHCTBUTEIBHBIX YHCEI, KOTOpOEe ObUIO HA4aTo
B OCHOBHOHM mkosie. B crapuieii mikosne ocoboe BHUMaHHUE yjaensercss (OPMUPOBAHUIO
MIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKIIFOYAIONIUX B CEOsl MCITOIB30BAHUE PA3IMUHBIX
dbopM 3amucu EHCTBUTENBHOTO YWCIA, YMEHHE PAlMOHAIBHO BBIMIOIHATH JEUCTBUS C
HUMH, JeNlaTh NPUKUIKY, OIEHUBATh pe3ynbrar. OOyuaromuecs MOJIy4YarOT HaBBIKU
NPUOTMKEHHBIX BBIYUCIICHUM, BBIMOTHEHUS JCHCTBUU C 4YHCIaMH, 3alMCAaHHBIMH B
CTaHAapTHON (popMe, UCTIOIH30BAHUSI MATEMATHUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX
BBIPAKEHUM.

Jluanst «YpaBHEHUS U HEPABEHCTBa» pean3yeTcsl Ha MPOTSHKEHUU BCErO O0ydYeHUs
B CTaplIeil IIKOJE, MOCKOJIbKY B KXJIOM paszfiesie MporpaMMbl IPEIyCMOTPEHO PEIIeHUE
COOTBETCTBYIOIHMX 3aaa4d. O0yuaromuecs: OBJIaJIeBAIOT PA3TMYHBIMU METOJAMH PEIICHUS
IEIBIX, PAMOHAIBHBIX, WPPAIIMOHAIBHBIX, IOKA3aTeIbHBIX, JOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABCHCTB M HMX cuUCTeM. [lomydeHHBIE yMEHUS
UCTIONB3YIOTCSL TIPH HMCCIEAOBAHUUA (PYHKIMHA C TOMOIIBIO TPOU3BOAHOMN, PpEUICHUH
NPUKIAAHBIX 33Jad M 3aJlad Ha HAXOXKJCHUE HaWOOJBIINX M HAUMEHbBIIUX 3HAYCHUU
dbynkuuu. JlaHHas conep:kaTelbHAs JIMHUS BKJIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHUH BBIMIOJHATH PacuéThl 1Mo ¢GopmysiaM, MpeoOpa3oBaHUs IICNIBIX, PAIllMOHAIBHBIX,
UPpAlMOHATIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKCHHH, a TakKe BBIPAKCHUMH,
coJiepKaIux CTeNeHu U Jorapudmel. biaarogaps nzydeHuto anredpandeckoro Marepuaia
MPOUCXOUT JaNbHEHINIee pa3BUTHE aNTOPUTMUYECKOTO M aOCTPaKTHOTO MBIIIICHUS
ydamuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYX ACHUM, pabOThI ¢ CHMBOJIBHBIMU
dbopMamMu, mpeACTaBICHUS 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHUJAEC PaBEHCTB H



HepaBeHCTB. AunreOpa mpennaraetr 3((eKTUBHbIE HHCTPYMEHTHI IS  PELICHHUS
IIPAKTUYECKAX M €CTECTBEHHO-HAYYHBIX 337a4, HArJSJHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepkarenbHo-MeToauueckas TuHus «DyHKIMM U rpaduKm» TECHO MeperieTaeTcs
C APYTUMH JIMHUSIMU Kypca, OCKOJBKY B KAKOM-TO CMBICJIE 33/1a€T MOCIEA0BATEIbHOCTD
U3ydeHUs1 MaTepuana. VI3ydeHuwe CTeneHHOH, IOKa3aTeNbHOU, JOTapu(PMUIECKON U
TPUTOHOMETPUUYECKUX (YHKIMI, UX CBOMCTB M rpauKOB, UCHOIb30BAaHUE (YHKIUM A7
pelieHus 3a7a4 U3 Jpyrux ydeOHbIX MPEAMETOB U PEaIbHOM JKM3HU TECHO CBA3AHO KaK C
MaTeMaTHYECKUM AHAJIM30M, TAK U C PEIICHHEM YpPaBHEHUN M HepaBeHCTB. lIpu sTtom
OonpIIOe  BHMMaHWE yaensieTcss (OPMHPOBAHUIO YMEHHsI BbIpaxaTh GopMmyrIamMu
3aBHCHUMOCTH MEXIy Ppa3IMYHBIMU BEJIMYMHAMH, HCCIIEJOBATh IMOJTY4YCHHbIE (DYHKIINH,
CTpouTh uX rpaduxu. MaTepuan 3TOH coaepk aTeNbHOM JHMHMM HAIleIeH Ha pPa3BUTHE
YMEHHUM W HaBBIKOB, MO3BOJSIONIMX BbIPaKaTh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
paznuyHO ¢dopme: aHaIUTHYEeCKOW, Trpaduueckod u cioBecHod. Ero wusydenwue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3ALNH, UCITOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHasgs JmHUA «Havama maTeMarudeckoro aHaiau3a»  MO3BOJSET
CYIIECTBEHHO pAacCUIMPUTh KpPyr KakKk MaTEMaTHYECKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX 00YYarOIMMCs, Y KOTOPBIX MOSBIIAETCS BO3MOXHOCTh UCCIIE0OBATh U CTPOUTH
rpaduku QyHKIUN, ONpenensaTh UX HauOOJIbIINE U HAUMEHBIIUE 3HAYCHUS, BHIYUCIISATH
wiowaan Guryp u o0ObEMBI TEN, HAXOJIUTh CKOPOCTH M YCKOpPEHHs mporeccoB. [laHHas
colepKaTresibHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOCHUS MATEMAaTUYECKUX
MOJIEJIEN peabHbIX CUTYallUi, HAXOKICHHS HAWIYYIIETO PEIICHHS B IIPUKIIAIHBIX, B TOM
YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTH4YECKOIrO
aHajgu3a  CIIOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,  (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHUN PACIO3HABATH MPOSBICHUS 3aKOHOB
MaTeMaTHUKUd B HayKe, TEXHHKe M HcKyccTBe. OOyuaromiuecs y3HAIOT O BbLIAIOIINXCS
pe3yJiibTarax, MOJYyYECHHBIX B XOJ/I€ Pa3BUTHSI MAaTEMATHKU KaK HAYKH, U UX aBTOpaX.

ConepxaTenpHO-METOANYECKAasT JMHHAS «MHOXKeCTBa M JIOTMKa» B OCHOBHOM
MIOCBSIIIEHA JJIEMEHTAM TEOPUU MHOXKECTB. T€OpPETHKO-MHOXKECTBEHHBIE MPEICTABICHUS
OPOHMU3BIBAIOT BECh KypC UIKOJBHOW MaTeMaTHKA M OpeajaratoT  HauOosiee
YHUBEPCAIBbHBIN SI3bIK, 00BEIUHSIONINI BCE pa3/iesibl MATEMAaTUKH U €€ MPUIIOKECHU, OHU
CBSI3BIBAIOT Pa3HbIE MATEMAaTUUECKUE TUCLUIUIMHBI B €AMHOE 1enoe. [loaTtomy BaxxHO 1aTh
BO3MOKHOCTh IIKOJIBHUKY IOHUMAaTh TEOPETHUKO-MHOMKECTBEHHBIN S3BIK COBPEMEHHOU
MaTeMaTUKHU U UCIOJIb30BATh €T0 ISl BEIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havasa MaTeMaTHMYECKOTO aHAIIM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMAaTHYECKOTO MOICIMUPOBAHUS, KOTOPHIE MPU3BaHbI CHOPMHUPOBATH HABHIKU
IIOCTPOEHHSI MOJEJEN pPEaTbHbIX CUTyallUi, UCCIEHOBAHUS ITUX MOJEJIEH C MOMOIIBIO
anmnapara aiareOpsl M MaTeMaTHYeCKOro aHaldu3a M HWHTEpPHpeTalud MOJIyYeHHBIX



pe3ynbraroB. Takue 3aaHusl BIUIETEHBI B KaXAbIA U3 Pa3[eiaoB HNPOrPaMMBbl, TOCKOJIbKY
BECh Marepuaj Kypca IIMPOKO HCIOJIb3YETCs JUIsl pelleHus NpUKIaaHbIX 3anad. [lpum
pPELICHUHM PEAbHBIX MPAKTUUYECKUX 3ajad Yy4Yallhecs pa3BHBAIOT HAOII0JATEIbHOCTb,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, WCIOJIb30BATh aHAJOTHIO,
000011aTh U KOHKPETU3UPOBaTh MpodseMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pelieHs] TPUKIAJAHBIX 33J1a4 OpPraHU3yeTcs B IMPOLECCe H3Y4YEHUs BCEX TEM Kypca
«Anredpa 1 HayaJla MAaTEMAaTHYECKOTO AHATIN3a).

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM 1utaHe Ha M3ydeHHE Kypca ainreOpbl M Hadajdl MaTeMaTHYeCKOTO aHaln3a Ha
0a30BOM YypoBHE OTBOJUTCS 2 4daca B Henenmo B 10 kiacce u 3 daca B Henmeno B 11
KJ1acce, BCero 3a JiBa rojga ooydyenus — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yucaa v BBIYMCICHUA

PannonansHbie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOLIEHTHI,
OeCKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  Olepamuu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
JIpoOelt U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAaHUU U PEaJIbHOM KU3HU.

JlelicTBuTenpHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas ¢opma  3anucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC W TAHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, AapKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPpUYECKUX YPAaBHEHUM.

[IpuMeHeHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUMH U TPaPUKHn

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOoKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHs N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCcTy LelbIX YHCElL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm yucna. /leciTuuHbIE U HATYypAIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHHM, COIEpPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKAa3aTeIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIagHbIX 33a/1a4 C OMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHHUN.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkuusa. [lepuogmueckue  pynkumuu. IIpoMexyTku  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.



[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMN [ HCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. [eomerpudeckuii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  sneMeHTapHBIX  GyHKIu.  DopMmynbl  HaXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydyeOHOro mnpeamera «MaremaTuka» JOJDKHO 00€CIeunBaTh
JIOCTHKEHHE HAa YPOBHE CPETHEr0 00IIero 00pa3oBaHus CAEAYIOMMUX TUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['pasxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YjJ€Ha POCCHUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(YyHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccy X IeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

PuU3nYeCKOEe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U
OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.



TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHME MPUPOIHON U COIUAIBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIs pelieHus 3aaad B
o0nacTh OKpy’Kawlled cpeabl, IUIaHUPOBaHUS IOCTYIKOB M OLIGHKH UX
BO3MOJKHBIX MTOCIIEJICTBHH JIJIsl OKPY>KaIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTUS W 3HAYMMOCTH JJs Pa3BUTHs LMBWIW3ALMHU; OBIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTypOoW KaK CpEICTBOM TO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMBbI YYEOHOTO TMpeaMera
«Marematuka XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuueepcanvnvie  nozmasamenwvuvie  Oelicmsus, — obecneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCcalowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeUCTBUS:

® BBISBIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUSAMU;, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUMN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBATH W  MIPEOOpPa3OBBIBATH  CYXKICHUSA:
yTBEpJAUTENbHbIE W OTpULIATENbHBIE, €AMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
OPOTUBOpEYMs] B (pakTaxX, [AaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSIX;
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JIeNaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIOUEHUH 110 aHAJIOTHUH;
IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeNIbCTBA MaTEMAaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CﬁCTBHHZ

MCIIOJIB30BaTh BOIPOCHl KaK UCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeEMYy,
yCTaHaBJIMBaThb HMCKOMOE€ U  JaHHOe, (OpMUpOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

MPOBOAUTH CaMOCTOSITEIIHO CIUUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOILECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabota ¢ nndopmarmeii:

BBIABJIATE JePUIMTHl MHPOpMAIUKU, JAHHBIX, HEOOXOIUMBIX IJIsI OTBETa
Ha BONPOC M ISl PEUICHUS 3a/1a4H;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



® CTPYKTYpUPOBaTh HH(POPMAIIHIO, MIPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

® OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

Ob61enue:

® BOCIPUHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU | TIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

® B X0ji€ O0CYXX/JIeHHU 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOM TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHHKOB JHaora, OOHApPYyXUBAaTh pa3Indue W CXOJICTBO TMO3WIINN; B
KOpPpEKTHOU opme GopMyIUpPOBATH PA3HOTIIACHS], CBOM BO3PAYKEHHUS;

® [IPEACTABIATH  PE3yJbTaTbl  pEIICHHs  3aJayd,  OKCIIEPUMEHTa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHUYECTBO:

e [OHMMATh W  HWCIOJL30BAaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1EJTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYX AATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

® y4acTBOBaTh B IPYMMOBBIX (PopMax paboThl (00CYKIeHHS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynsamueHbvie Oeticmaus, obecneyusarom
GopmuposaHue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanus:

COCTaBJIAITh IJIaH, AJITOPUTM PELICHUS 33aJ]auM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMHU TIO3HABATENBbHOM pediieKCMM Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

® IPEIBUACTb TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPM PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJM U YCIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKECHUS PEe3yJIbTAaTOB JIESATEIIbHOCTH,
HAXOAWUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHHUS, UCTIOJIb3YS MPaBUa OKPYTJIEHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTesieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCITIOJIB30BaTh MOAXOAAUIYIO (hOpMY 3aMKCU NEUCTBUTENBHBIX YUCEN AJI PEeIIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, YPABHEHHWE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.



BremonusaTe npeoOpa3oBaHus LEJBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPOXEHU W  pemarb OCHOBHBIE THINbBl  LENBbIX, palHOHAIbHBIX U
UPpAIMOHATIbHBIX YPAaBHEHHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS U HEPABEHCTBA AJIsl PEIICHNUs MaTEeMAaTUYECKUX 3aj1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MopnenupoBaTh peajlbHbIE CUTyallMd Ha $S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/eNeHUs] U MHOXXECTBO 3HaueHH (yHKkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M unTaTh TpadUKU JMHEWHON (PYHKIUHU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYNHAMHU.

Havana maTeMaTH4ecKOro aHajim3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTrPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
pealibHbIX 33Ja4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMU:  ONpEAENieHWe,  TeopeMa,  CIEICTBHE,
JI0Ka3aTeNIbCTRO.



11 KIIACC

Yuciia ¥ BIYMCICHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJ0€ YHCIO; HCIOJIb30BAThH
MPU3HAKH JIEJIUMOCTH LEBIX YUCEI, PA3JI0OKEHUE YMCIIA HAa MPOCThIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™m Uucla, ECATUYHbIE U HATypajbHbIC
JoTapu(pMBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHITh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COJAEpXKAIIMX  JOorapudMbl;
OIEpUPOBATh NOHATUAMU: JTOrapu(pMUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN NI PEUICHUS MPAKTUYECKUX 3a4a4.

Haxonuth pemieHuss npoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAlMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAKECHUS, YpPaBHECHHS, HEPAaBEHCTBA M CHUCTEMbI II0 YCIJOBHUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM ariapara ajareopsl.

@OyHkuuu 1 rpadpuku

OnepupoBaTth MOHATUAMM: [NepuoAndYeckas  (QYyHKUMS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HaWMEHbIlIee 3HayeHuss GYHKIUA Ha TPOMEXKYTKE; HCIOJIb30BaTh WX IS
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATENbHOM, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y UCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUI.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a



OmnepupoBaTh MOHATUSMHU: HENPEPHIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MIPOU3BOIHOM TSl pEeIICHUS
3aj1ay.

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

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEN0BaHUS (GYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIErO PpELICHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: [E€pPBOOOpa3Has M  HHTErpajig; IOHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3J€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH UHTETpall
o ¢popmyne HperoTona—JIelOHuna.

Pewars npukiiagHele 3a1a4d, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOIO M
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMH MATEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecTBo 4acon DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (ungposbie)
n/n  NmporpaMMsl Bcero Kontpoarusie  Hpakriieckue o0pa3oBaTesbHbIE
padoThI padoThbI pecypeb
MHok€ecTBa palMOHAIBHBIX U
1 JIEUCTBUTEINBLHBIX Yrcell. PanmoHanbHbBIe 14 1
YpaBHEHHS U1 HEPABEHCTBA
5 @yHkuuu U rpaduku. CTeneHp ¢ HenbM 5
MoKa3aTeseM
ApudmMeTnueckuii KOpeHb N—O CTETEHHU.
3 NppaunonanbHble ypaBHEHUS U 18 1
HEpPaBEHCTBA
DopMyisl
4 TpuroHometpun. TpuroHomeTpuieckue 22 1
YpaBHEHHUS
3) [TociienoBaTeNbHOCTH U IIPOTPECCUA 3)
6 [ToBTOpEeHue, o6001IEHUE, 3 1
cUCTeMaTH3alus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB IIO 68 4 0

[TPOT'PAMME




11 KJIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/e/ioB U TeM (ungposbie)
KonTpoabnbie IIpakTuueckue
n/n MPorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
CreneHsb ¢ palluOHAIBHBIM
1 nokaszareneM. [lokazarenpHas 12 1
¢ynkuus. [TokazaTenbHble ypaBHEHUS
Y HEPABEHCTBA
Jlorapupmuueckast pyHKIUS.
2 JlorapudmMuueckrie ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTrpuyeckue GyHKIUH U UX
3 rpaguku. TpUroHoMeTpuyecKue 9 1
HEpaBEHCTBA
IIponsBoaHas. [Ipumenenue
4 POUBBOATA 2P 24 1
IPOU3BOJHOU
WHTerpan u ero npuMeHEeHUs 9
CucreMbl ypaBHEHUN 12 1
HartypanbHbie U 11e51bI€ yncna 6
IToBTOpEHME, 0000IICHHE,
8 P e 15 2
CUCTEMATHU3aLIMs 3HAHUI
OBILIEE KOJIMYECTBO YACOB 110 99 6 0




I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

MHO0K€eCTBO, ONEepaIuy HAJT
MHOeCTBaMU. JlmarpaMMel
Ditnepa—Benna
PanmonanpHbIe YynCa.
OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH,
MIPOIIEHTHI, OECKOHECUHBIC
MIepUOANICCKHE IPOOH

ApudmeTrnyeckue onepanuu
C palMoHaJIbLHBIMU YUCJIAMU,
peoOpa30BaHMs YHCIIOBBIX
BBIPAKECHUN

[Ipumenenue apobeit u
MPOLIEHTOB JIJIs1 pEeIIEHUs
MPUKIIAJIHBIX 33]1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN
Y PEATbHOMN KU3HU

Kouun4yecTBO yacoB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3Y4YeHUA

DJIEKTPOHHbIE
uugposBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tpumenenue apoodeii u




IIPOLIEHTOB ISl PELICHUS
MPUKJIAIHBIX 3a]1a4 U3
Pa3JIMYHBIX OTpPACIICd 3HAHUU
Y PEATbHOM KU3HU

JleNCTBUTENIBHBIC YHCIIA.
PanmonanbHeie u
HMppaluroOHaIbHbIE YHCIIa

ApudmeTnyeckue onepanun
C ICHUCTBUTEIHPHBIMHU YHCIIAMHU

[TpubnamxEnubIe
BBIUMCIICHUS, TIPABUJIA
OKpYTIJICHUS, IPUKUIKA U
OIICHKA pe3yJibTaTa
BBIYHCJICHUI

10

11

Tox1ecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus

YpaBHEHHUE, KOPEHD
yYpaBHEHUS

HepasenctBo, pemienne
HEpPaBEHCTBA

12

13

Meton UHTEpPBAJIOB

Pemenue niensix u 1poOHO-
paIlMOHAIBHBIX YPaBHEHUN 1
HEPaBEHCTB




14

CrapToBasi KOHTPOJIbHAS
pabota

15

OyHKIHS, CTIOCOOBI 3aaHHsI
dbyukiuu. BzanmHO
obpatHble QYHKITUN

16

I'paduk pynkuu. O6macTh
OIIPEAEIICHNS U MHOKECTBO
3HaueHuil pyukiuu. Hymu
¢bynkuuu. [TpomexyTku
3HAKOIIOCTOSIHCTBA

17

18

19

YETHBIC M HCUETHBIC
hyHKIIUN

CrerneHn ¢ 1enbIM
nokazareneM. CtangapTHas
dhopma 3anucu
JICUCTBUTEILHOTO YHCJIa

Hcnonp3oBaHue moaxosmmei
(dhopMBI 3anucu
JIEHCTBUTEIILHBIX YUCEN IS
pelIeHUs MPAKTUYECKUX
3a7a4 ¥ MPEeJCTaBICHUS
JIAaHHBIX

20

Crenennast pyHKIUSA C
HATypaJbHbIM U LIEJIBIM
nokasareneM. E€ cBolicTBa u




rpaduk

ApudmeTnieckuii KopeHb

21 HATYypaJbHOU CTETICHH

99 ApudmeTnieckuii KopeHb
HATYpaAJIbHOM CTEIICHU

93 CaoiicTBa apumMeTHIecKOro
KOPHS HATypaJbHOW CTCTICHH

94 CaoiicTBa apumMeTHIecKoro
KOPHS HATypaJbHOM CTETIeHH

o5 CaoiicTBa apu(pmMeTHIeCcKOro
KOPHS HATypaJbHOW CTCTICHH
JlenicTBUsA C

26 apu(pMeTUYECKUMU KOPHSIMU
N—OH CTENEHU
JlenicTBUs C

27 apu(PpMETUIECCKUMH KOPHIMHU
N—OH CTENEHU
JlenicTBus C

28 apu(pMETHIECCKUMH KOPHSIMH
N—OH CTENEHU
JlericTBus C

29 apu(pMETHIECCKUMH KOPHSIMH
N—OH CTENEHU

30 JleicTBus C




apu(METHICCKUMH KOPHSIMHU
N—OW CTENEHU

Pemenune HPppaduOHAJIbHBIX

31 ypaBHEHUI U HEPABEHCTB

39 Pemenne nppanroHAIbHBIX
YPaBHEHHI U HEPABEHCTB

33 Pemenne nppanrioHAIBHBIX
YPaBHEHHI U HEPABEHCTB

34 Pemenne nppannoHanbHbIX
YPaBHEHUI U HEPABEHCTB

35 Pemenne nppanroHAIBHBIX
YPAaBHEHHU U HEPABEHCTB

36 CaoiicTBa 1 rpaduk KOpHs N-
OM CcTeEnEeHn

37 CaoiicTBa u rpaduk KOpHS N-
OM cTeneHun
KontposnbHas paboTta o teme
"ApudmMeTuuecKuii KOpeHb

38 N—Oi CTEeNeHH!.
HppanroHanbHble ypaBHEHUS
Y HEepaBeHCTBA"

39 CuHyC, KOCUHYC U TaHT€HC
YUCJIOBOI'O apryMEHTa

40 Cunyc, KOCUHYC ¥ TaHTEHC




YHUCJIOBOI'0 aprymeHTa

41

42

43

44

45

46

ApKCHHYC, apKKOCUHYC U
ApPKTaHI'€HC YHCIIOBOTO
aprymeHTa

ApKCHHYC, apKKOCHHYC U
ApPKTAHT€HC YHCIIOBOTO
aprymeHra
Tpuronomerpruueckas
OKPY’KHOCTb, OIIPEIIECTICHNE
TPUTOHOMETPUYECKUX
(GYHKIIUNA YUCIOBOTO
aprymeHTa
Tpuronomerprueckas
OKPY’KHOCTb, OIPEIETICHUE
TPUTOHOMETPHUYECKHUX
(GYHKIIUNA YUCIOBOTO
aprymeHTa

OcHOBHBIE
TPUTOHOMETPUYECKUE
dbopmybl

OcHOBHBIE
TPUTOHOMETPUYECKHUE

bopmyb

47

OCHOBHBIE




TPUTOHOMETPHYECKHE
bopMyIbI

48

OCHOBHBIE
TPUTOHOMETPHUECKHE

hopMyIIBl

49

50

o1

52

IIpeoOpazoBanue
TPUTOHOMETPHUUYECKHUX
BBIPAKECHUN

IIpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUU

[IpeoOpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKEHUN

[IpeobOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHUN

53

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUN

54

Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHHM

55

Penienue




TPUTOHOMETPUUECKHUX
YPaBHEHHM

56

Pemenue
TPUTOHOMETPUUECKHUX
YPaBHECHUI

57

58

59

60

61

Pemenne
TPUTOHOMETPUUECKUX
yYpaBHEHUM

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUM

Pemennue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Kontponbshas paborta o teme
"®opMmyJIbl TPUTOHOMETPHH.
Tpuronomerpruueckue
ypaBHEHUS"

ITocnenoBaTenbHOCTH,
CIOCOOBI 3aJaHus
OCJIEA0BATEIILHOCTEN.
MOHOTOHHBIE
MOCJICOBATEIILHOCTH

62

Apudmerrnueckas u




63

64

reoMeTpUuYecKas MPOorpecCcuu.
Hcnonws3oBanue nporpeccuun
TUTSL PETIICHUST PEATbHBIX
3a]1a4 MPUKIATHOTO
Xapakrepa

beckoHneuHo yObIBatoias
TeOMETPUYECKast MPOTPECCHSL.
CymMmma 6ECKOHEUHO
yOBIBAIOIIE T€OMETPUYECKOM
IPOrpeccuu

dopMmyna CI0KHBIX
MIPOIICHTOB

65

dopMya CI0KHBIX
IIPOLICHTOB

66

O0o0011IeHNE, CHCTEMATHU3AIUS
3HAHWM 3a Kypc anreOpsl U
Ha4vaJl MAaTEMAaTHYECKOTO
ananm3a 10 ximacca

67

68

IIpomexyTouHas aTTecTanus.
KontponbHas pabota
O0o00111eHNE, CHCTEMATHU3AIUS
3HAHUH 3a Kypc anreOpsl U
Hayaj MaTeMaTH4eCKoro
ananu3a 10 kiacca




OBUIEE KOJIMYECTBO YACOB

1O TIPOI'PAMME 08



11 KJIACC

KosanuyecTBo yacon JJIeKTPOHHBIE
Ne Hara uugposBbIe
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3yuyeHuss oOpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
1 Crenens ¢ palMOHAIBHBIM 1
MOKa3aTeseM
2 CBoiicTBa cTeNIEHU 1
[IpeobpazoBanue
3 BBIPKECHUH, COAEPKALIUX 1
paIMoHaIbHBIE CTETIEHU
[IpeobpazoBanue
4 BBIPAKEHUN, COAEPIKAIINX 1
paIMoHaIbHBIE CTETIEHU
[IpeobpazoBanue
5 BBIPAXKEHUI, COAepKaUX 1
palMOHAJIbHBIC CTETICHU
6 [TokazaTenpHBIC ypaBHEHUS U 1
HEpaBEHCTBA
7 [TokazaTenpHBIC ypaBHEHUS U 1
HEpaBEHCTBA
3 [TokazaTenbHble ypaBHEHUS U 1
HEPaBEHCTBA




Iloka3aTenbHbIC YPAaBHCHHA U

| HEpaBEHCTBA

10 [TokazarenpHBIC ypaBHEHUS U
HEpaBEHCTBA

11 [ToxazaTenpHas GyHKINA, €
CBOMCTBa U rpaduk
KoHntposnbHas padoTta o teme

12 "IloBTOpEHNE U3yUYEHHOTO B
10 xnacce»

13 Jlorapudm yucia

14 JlecsaTHIHBIC U HATypabHBIC
norapudMbl
IIpeoOpazoBanue

15 BBIPAKEHUMN, COJIEPKAIINX
norapudMbl
[IpeobOpazoBanue

16 BBIPAXXEHUM, COJEpIKaIINX
norapudmMbl
[IpeobpazoBanue

17 BBIPAXKECHUH, COJICPKAIINX
norapudmMbl
[IpeobpazoBanue

18 BBIPAXEHUI, COAEpKaIINX

Jorapu@msl




19

Jlorapudpmuyeckue
YpaBHEHUS U HEPABEHCTBA

20

21

22

Jlorapudmuueckue
ypaBHEHHS U HEpaBEHCTBA
Jlorapudmuueckue
YpaBHEHHS U HEPABEHCTBA

Jlorapupmuueckast pyHKIus,
e€ cBoiicTBa U rpaduk

23

24

25

26

27

Jlorapudmuyeckast QyHKIuS,
e€ cBoiicTBa u rpaduk

KoHntposnbHas padoTta o teme
«Jlorapudmuueckas
¢bynkusa. Jlorapupmudeckue
YpaBHEHUS U HEPABEHCTBA»

Tpuronomerpruueckue
(GyHKIIUU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKIMU, UX CBOMCTBA U
rpadguku
Tpuronomerpuueckue
(GyHKIMU, UX CBOMCTBA U
rpaduKu

28

Tpuronomerpruueckue




(GyHKLINHU, UX CBOMCTBA U
rpaduku

29

[Tpumepsl
TPUTOHOMETPHUUECKUX
HEPABEHCTB

30

31

32

33

34

[Tpumepsnl
TPUTOHOMETPUUECKUX
HEpPABEHCTB
[Tpumepsnl
TPUTOHOMETPUUECKHUX
HEpPABEHCTB
[Ipumepsnl
TPUTOHOMETPUUECKHUX
HEPABEHCTB

KontponbsHas paborta o teme
"TpuroHomeTpuuecKre
(GyHKUMU U UX TpaduKH.
Tpuronomerpudeckue
HepaBeHCTBA"

HenpepsiBHble QyHKIIMH

35

36

Metoa uHTEpPBAIOB IS
pEIIEHNS] HEPAaBEHCTB

Metoa uHTEpBAJIOB IS
pelieHust HepaBEHCTB




37

[IpousBoaHas GpyHKIUH

38

39

[IpousBogHas GyHKIHH

I'eomeTpuueckunii u
duznIecKuil CMBICT
MIPOU3BOTHOU

40

I'eomerpuueckuit u
(pU3HYECKUIT CMBICT
ITPOU3BOTHOU

41

42

43

44

[Ipon3BoaHBIE 37IEMEHTAPHBIX
dhyHKIUH

[Tpon3BOIHBIE 3JIEMEHTAPHBIX
hyHKIUN

[IponsBonHas CymMMBl,
MPOU3BEJCHUS, YACTHOTO
byHKIMI

[IpousBoaHast CyMMBl,
MPOU3BEEHUS, YACTHOTO
dhyHKIUH

45

IIponsBonHas CymmBl,
IIPOU3BEJEHUS, YACTHOTO
dhyHKIUH

46

[IprmeHenune npou3BOJHON K
UCCaeI0BaHui0 (YHKIIUA Ha
MOHOTOHHOCTh U




AKCTPEMYMBI

47

[Iprmenenne mpon3BOIHOM K
UCCIIEIOBAaHNIO (PYHKIIMN Ha
MOHOTOHHOCTb U
DKCTPEMYMBI

48

[Iprumenenne mpon3BOIHON K
UCCIIEIOBaHUIO (PYHKIIUI Ha
MOHOTOHHOCTb ¥
KCTPEMYMBI

49

50

o1

52

[Iprumenenne mpon3BOIHOM K
rccleIoBaHui0 QYHKITUN Ha
MOHOTOHHOCTH 1
AKCTPEMYMBI

HaxoxneHne HanOoIbIIETo U
HAUMEHBIIICTO 3HAYCHUS
(GyHKIIUY Ha OTPE3Ke
HaxoxneHne HanOoIbIIETo U
HaVMEHBIIIET0 3HAYCHUS
(yHKIIMM Ha OTpe3Ke
Haxoxnenue HanOoIbIIETO U
HaVMEHBIIIET0 3HAYCHUS
(GyHKLIMU Ha OTpE3Ke

53

Haxoxnenne HanOoIbIIETO U
HAUMEHBIIIEr0 3HAYECHUS




(GyHKIIUU Ha OTpe3Ke

54

55

56

Haxoxnenne HanOoOJIbIIETO U
HAUMEHBIIIErO 3HAYCHUS
(GYHKIIMU Ha OTPE3KE

Haxoxaenue HauOoibIIero u
HaMMEHBIIET0 3HAYEHUS
(GYHKIIUU Ha OTpE3Ke
[Iprmenenne mpon3BOIHON
JUTSL HAXOXKJICHUS
HaWJIy4IIeTO PEIICHUS B
MIPUKIIAIHBIX 3a/1auax, JJIs
ONpEICIICHUS] CKOPOCTH
rpo1ecca, 3aIaHHOTO
dbopmyIoi uimu rpapuKom

57

58

59

Kountponbshas paborta o teme
"[IponsBoanas. [Ipumenenune
MPOU3BOIHON"
[lepBooOpaznas. Tabnuia
MepBOOOPa3HBIX
[lepBooOpaznas. Tabnuia
MepBOOOPa3HbIX

60

HNuTerpan, reoMeTpuyecKui u
(du3znYecKuil CMBICT
UHTErpana




61

HNnTerpai, reomeTpudecKuii u
duznIecKuil CMBICT
MHTErpana

62

HNnTerpai, reomeTpudecKuii u
(bu3nYecKuil CMBICI
MHTErpana

63

Brruucnenue HHTCI'pajia 110

dbopmyre
Herorona—JleiOnumna

64

65

66

67

Brruucnenne nnrerpana rno
dbopmyre
Hprorona—JleioauIa
Brruucnenne nnrerpana rno
dbopmyie
Hprorona—JleioauIa
Brruucnenne unrerpana no
dbopmyie
Herorona—JleiitOuuna

CucreMbl JIUHEUHBIX
YpPaBHEHUM

68

69

CucreMbl JIUHEUHBIX
YPaBHEHUM

Pemenune MMPUKIaJHbIX 3a1a4
C IIOMOIIBIO CUCTEMBI




JINHEWHBIX YpaBHEHUHN

70

71

Pemenne npukitaaHeix 3a1a4
C IOMOIIBIO CUCTEMBI
JINHEWHBIX YpaBHEHUHN

CucTteMbl U1 COBOKYITHOCTH
LEJIBIX, PAIUOHAIIBHBIX,
MppalMOHAIbHBIX,
[I0KAa3aTEeJIbHbIX,
norapupMUYECKUX
YPaBHEHHI U HEPABEHCTB

72

Cucremsl 1 COBOKYITHOCTH
LEJIbIX, PAllUOHAIIbHBIX,
HppalMoOHaIbHBIX,
ITOKAa3aTeJIbHBIX,
norapu(pMUYECKUX
YPaBHEHHI U HEPABEHCTB

73

74

CucTteMbl 1 COBOKYITHOCTH
L[EJIbIX, PAllUOHAIIbHBIX,
MPpALMOHAIBHBIX,
MOKa3aTelIbHbIX,
norapu(pMUYECKUX
YPAaBHEHHUU U HEPABEHCTB
Cucrembl U COBOKYITHOCTHU

L ECJIbIX, pallMOHAJIbHBIX,
HPppadrOHAIIbHBIX,




NOKA3aTEIbHBIX,
JorapupMUIECKUx
YPAaBHEHHU U HEPABEHCTB

75

Hcnonb3oBanue rpadguxon
GbyHKUMIA 17151 pereHus
YPAaBHEHHM U CUCTEM

76

Hcnonb3oBanue rpadguxon
GyHKUIMHA 7151 pereHus
YPaBHEHHI U CUCTEM

77

[Iprmenenue ypaBHEHH,
CUCTEM U HEPABEHCTB K
PELICHUIO0 MaTEMAaTUYECKHUX
3a/1a4 ¥ 3a7a4 U3 pa3IMYHbIX
oOJnacTelt HayKu U pearbHOMI
KUZHU

78

KountponbsHas paborta o teme
"UuTerpan u ero
npuMeHeHust. CUCTeMBbI
ypaBHEHUI"

79

Harypanbnbie u nensle uyncia
B 3aJ1a4ax U3 PeajbHOU
KHA3HU

80

Harypanbnsbie u neinsie uyncia
B 3aJ]a4ax U3 peaabHON
KU3HU




81

HatypanbeHble 1 1einsle yncia
B 3aJla4ax U3 peaabHOU
KU3HU

82

HpI/IBHaKI/I JACIIMMOCTH I CJIBIX
YHCCl

83

84

[Ipu3Haku 1EITMMOCTH LENIBIX
qrcen

[Ipu3Haku 1EITUMOCTH LEIIBIX
qHCell

85

[ToBTOpEeHue, o6o0MIEHUE,
CHCTEMaTH3aIis 3HAHUH.
YpaBHeHUs

86

[ToBTOpeHue, o600IIEHNE,
cucTeMaTHu3alus 3HaHUM.
YpaBHeHus

87

88

89

[ToBTOpeHue, o600IIEHNE,
cHCTeMaTHu3alMs 3HaHUI.
YpaBHeHus

[ToBTOpEeHue, 06001IEHNE,
cUCTeMaTH3alysl 3HaHUH.
YpaBHeHus

[ToBTOpEeHue, 06001IEHNE,
CHCTEMAaTHU3aIUsl 3HAHUM.
YpaBHeHus




90

[ToBTOpEeHnue, o600IIEHNE,
cUCTeMaTH3alMs 3HaHUM.
YpaBHeHUs

91

[IpomexxyTouHast aTTecTaius.
KontponbHas pabota

92

93

94

[TpomexyTouHast aTTecTalus.
KonTtpoabsHas paboTa
[ToBTOpEeHue, 06001IEHUE,
cucTeMaTu3alis 3HaHUM.
Hepasencrtaa

[ToBTOpEeHue, o6o0IIEHNE,
cUCcTeMaTHu3allns 3HaHUI.
Hepasencrtaa

95

[ToBTOpeHue, o600IIEHNE,
cucTeMaTH3anus 3HAHUM.
Hepasencrtaa

96

[ToBTOpeHue, o600IIEHNE,
cucTeMaTHu3allus 3HaHUM.
Hepasencrtra

97

98

[ToBTOpEeHue, o6001IEHUE,
cUCTeMaTH3alMs 3HaHUI.
Cucrembl ypaBHEHHI

[ToBTOpenue, o6001IEHNE,
CHCTEMATH3AIUs 3HAHMH.




OyHKIUU

OO0o0011enne, cucTeMaTH3aIus
3HAHUU 33 KypcC ajareopbl u

99 1
HayaJl MAaTEMATUYECKOTO
ananns3a 10-11 xiaccos
OBIIEE KOJIMYECTBO YACOB 99

10 [TIPOI'PAMME







METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

VYyebnuk: AnreOpa u Had. maT. aHayimza. 10-11kin. Amumos LA, u op 2022

METOJIUYECKHUE MATEPHUAJIBI JIJISI YYUTEJISA
1. YueOnuk: Anrebpa u Had. Mat. aHanmm3a. 10-11xm. Anumos [11LA. n
ap_201Anrebpa u Havama MaTEMaTHIECKOTO aHAIM3a. MeTondecKkue
pexkoMenaaruu. 10 kmacc: mocodue A yuuTeneld oomeoopas3oBar.
opranmzanuii / M. K. Tloranos, A. B. llleBkun. — M.: IIpocBeienue,
2013. — 191 c.: mn. — (MI'Y — mikomne).
2. Anre0pa 1 Hayajga MaTeMaTHYEeCKOro aHau3a. Jlugakruaeckue
matepuaibl K yueOHuky III.A. AnmumoBa u apyrux 11 kmace: yuaeo0.
nocobue aJig 001eoopa3oBat. opranu3aiuii: 6a3oBeii U yriy0il. ypOBHU
/ M. W. llla6ynun, M.B. Tkauésa, H.E. ®&noposa. - 8-¢ uzn.-M.:
IIpocsemenne, 2017. — 207 c.: un.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
1. Poccuiickas anextponnas mkona https://resh.edu.ru/
2. MaremaTtndecKkue OJIMMITAAIbI U OJIMMIIUAIHBIC 3a]1a4l, — [ 3JIEKTPOHHBIN
pecypc], — pesxkum goctyma: http://www.zaba.ru.
3. Meroauka npenogaBaHns MaTEMAaTHKHU — [3JIEKTPOHHBIA pecypc], —
pexxkum nocrtyma: http://methmath.chat.ru.
4. Peectp mpuMepHBIX 00111€00pa30BaTEIbLHBIX MPOrPAMM [JICKTPOHHBIM
pecypc], — pexxuM goctyma: http://www.fgosreestr.ru.
5. IlyreBonurens «B mupe HayKW» ISl IIKOJIBHUKOB [3JIEKTPOHHBIM
pecypc], — pexkuMm goctyma: http://www.uic.ssu.samara.ru
6. DJIEKTpOHHAsI XPECTOMATHS 110 METOAUKE MPENO/IaBaHUs MATEMATUKHU
[amexTpoHHBIH pecypc], — pexxum poctyma: http://fmi.asf.ru.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
YUYEBHOE OBOPYJIOBAHUE
HNuTepakTrBHAS TOCKA, TOCKAa MAaTHUTHO - MEJIOBas
Habop niakatoB, 4epTeKHbIE HHCTPYMEHTHI IS JOCKH
Men (Oenblii ¥ IBETHOM ), MarHUTHI

OBOPYJOBAHMUE IJISA MNPOBEJIEHUS TABOPATOPHBIX U
MNPAKTUYECKUX PABOT
YepTexHble HHCTPYMEHTHI: JIMHEWKA, IIUPKYJIh, TPEYTOIbHUKH (45% u 45%; 30*
u 60%), TpanctiopTup.



