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nicol


MNOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «Aurebpa M Havajga MaTeMaTUYECKOTO aHallM3a» SBISETCS OJHUM U3
HanOoJsiee 3HAUYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOecCHne4YrBaeT WHCTPYMEHTAIbHYI0 0a3y [Uisi HU3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHHUE
oOydaromuxcsi Ha YpPOBHE, HEOOXOIMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH M JPYIHMX JAUCHUIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaromiuecsi OBJIAJIBAIOT  yYHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKH, KOTopas
(dbopMyaHpyeT CBOM TOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

Yu4eOHblif Kypc aireOppl U HayaJl MaTeMaTHYECKOrO aHajin3a 3aKJIaJblBaeT OCHOBY IUIf
YCIICIIHOTO OBJNAJICHUS 3aKOHaMHU (DU3MKH, XHMHUH, OWOJIOTUHM, TIOHHMMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIB30BATh UX IS
JanbHeWIero oOpa3oBaHuMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBjIaJeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTU4YEeCKOro aHalIu3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKIACHUS C MTOMOIIBI0O UHIYKIMK U pacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpETH3aIulo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTHUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xoxe u3ywyenus yuyeOHOro kypca «AnreOpa M Hayana MaTeMaTUYECKOTO aHaIN3a»
oOydaroluecss MNOJy4aloT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJIeJe peallbHbIX CUTYyallMid, WHTEPIPETAlUUd MOJy4YEHHBIX
peLIeHUH, 3HAaKOMSTCSI ¢ MIPUMEPaMU MaTeMaTU4YECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYueOHbIl Kypc 0oOJagaeT 3HAYMUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIMA
peanu3yercss Kak depe3 y4yeOHbIH MaTepHual, CIOoCOOCTBYIOIIMK (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crnenupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTy4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajllaM MaTeMaTHYEeCKOIO aHaIM3a JIEKHT
JeSITeIbHOCTHBINA IPUHLUIT O0yUEHUSI.

B crpykType yuebHoro Kypca «Anredpa U Hadyajaa MaTeMaTHYECKOT'O aHAJIN3a» BbIJIEIEHBI
CIIEyIOIINE COJEpKaTeIbHO-METOAUYECKHEe JTUHUM: «Yucna u BblUUCICHUS», «DYyHKIUH U
rpadukn», «YpaBHEeHHs U HepaBeHCTBa», «Havyana maremMaTrueckoro aHanusa», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE cO/IEPKATEIBLHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOyuyeHMsI Ha ypOBHE CPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA JIPyT
JIpyra ¥ TOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMu M paszjaenamu. JlaHHbIA y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSET B cebe coJepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX JUCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHaIus3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas joruka u apyrue. [lo mepe Toro kak oOydarouiuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX I[OCIeI0BaTeIbHO
(dopmMHpyeTcss ¥ COBEpIICHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYECKyl0 MOJENb pealbHOH
CUTyalld, MPUMEHATh 3HAHUS, MOJTY4YEHHbIE MPU U3YYEHHUU Y4eOHOro Kypca, A peleHUs
CaMOCTOSITENIbHO C(POPMYJIIMPOBAaHHONW MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTONMYECKAss  JOUHUSA — «YUWcma W BBIUMCIEHUS» — 3aBEPILIACT
(dbopMUpOBaHHE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAyaTo Ha
YpOBHE OCHOBHOTO 00miero odpasoBanus. Ha ypoBHe cpeanero obimero obpa3oBaHus ocoboe
BHUMaHue yzaensercss GOpMHUPOBAHUIO HABBIKOB PAllMOHAJIBLHBIX BBIYMCIEHUH, BKIIOYAIOUINX B



ce0sl CIONIb30BaHNE PA3TUYHbBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHAThH
NpUOJIMKEHHBIE BHIYUCIICHUS, OIICHUBATh YHUCIIOBBIC BBIPAKEHUS, pa00OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LENBbIX, PAllMOHAIBHBIX U
JIEUCTBUTEIIbHBIX YHMCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YMCEN. B Kaxaom M3 3TUX
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UuecKre 3a1auu ¥ orepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX YUCEN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUECHUE
KOpHS ~ HATypajJbHOW CTENIEHHM HAa  MHOXECTBE KOMIUIEKCHBIX 4ucel. bnaronmaps
MOCJIEIOBATEIbHOMY  PAacCUIMPEHHMI0  Kpyra  HCIOJb3yEMBIX  YUCEI U 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TMPUMEHEHUS JUIS peHICHHs] pPa3IMYHBIX 3a1a4  (OopMUpPYETCS
MPEACTABICHUE O €JAMHCTBE MATEMATHKM KaK HAyKM M €€ poJM B IOCTPOCHUHM MOJeNeH
peabHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro oOyueHUs Ha
ypOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaXIoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO pEeIlIeHHue COOTBETCTBYIOIIUX 3aad. B pe3ynbTate oOyuarouiyecs: OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEHICHUS palUOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMIA, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
coaepxkammx napamerpbl. [losydyeHHbIE YMEHHUS IIMPOKO HMCIOJIB3YKOTCA MPH HCCIEAOBAHUU
GbyHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUH NMPUKJIAJHBIX 33/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHU (QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GOopMUPOBAHHWE YMEHUU BBINONHATH pacuéTel 1o (opmynaM, HpeodpazoBaHuUs
palroOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUHM, a TAK)KE BBIPAKCHUM,
coJlepKalliX cTerneHu u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro Marepuana
MPOUCXOAUT JAJbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOydaromuxcsi, GOpMHUPYIOTCS HAaBBIKU JEIYKTUBHBIX PacCyKIeHHUH, paboThl C CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK S3bIKA HAYKH.

CopepxarenpHo-MeTOAUYeCKass TUHUS «DYHKIMHU M TpaduKm» TECHO MEperyieTaeTcs C
JPYTUMU  JUHUAMH  Y4eOHOro  Kypca, TIOCKOJbKY B  KakKOM-TO CMBICIE  3adaéT
MOCJIEN0BATEIBHOCTh  M3y4YEHUs  Marepuana. [3yyeHue  CTENEeHHOW, I10Ka3aTesIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBOHCTB M rpadMKOB, UCIIOIH30BAHUE
byHKIUI Uig peuieHusl 3a7ad U3 JPYrHX Y4eOHBIX MPEAMETOB U PEANTbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM AaHAJIM30M, TaK U C PEUICHWEM YpaBHEHHUU M HepaBeHCTB. [Ipu
3TOM OOJNbIlIOe BHUMaHUE yHeiseTcss (POPMUPOBAHUIO YMEHHUS BBIpaXaTrbh QopmyiIamMu
3aBUCUMOCTH MEXIy Pa3JIMYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojep)KaTeNbHON JIHMHUM HAlleIieH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B pas3iuyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHue cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHast nuHus «Havana maTeMaTH4ecKoro aHain3ay» MO3BOJIAET CYIIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX O0YYarOIIMMCS,
TaK KaK y HUX TOSIBJISETCS BO3MOXKHOCTb CTPOUTH TPadUKH CIOKHBIX (DYHKITHH, OMPEIesaTh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpEHMs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTyallud, MO03BOJSET
HaXOAUTh HAWIyYlIee pEIICHUE B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-D)KOHOMHYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (POPMATBLHO-JIOTHYECKOTO W KPEAaTUBHOTO MBINUICHHS, (JOPMUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOy4aromuecs



Y3HAIOT O BBIJAIOIIMXCA PE3YyJIbTATAX, IOJYUYEHHBIX B XOJE Pa3BUTUS MAaTEMAaTUKH KaK HAyKH, U
00 ux aBTOpax.

CopepxarenpHo-MeTonuYecKass JuHHUS «MHOXECTBa M JIOTMKa» BKIIOYaeT B cedd
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTUKH W IpeliaraloT Haubolee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/ieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKHUE NUCLMIUIMHBI U UX IPUIOKEHHUS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb O0Oydaromiemycst MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHON MaTeMaTUKH M HCIIOJIb30BATh €ro JJIsl BBIPAXKEHUsI CBOMX MbIcied. [pyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HayKH CJIEAyeT NPU3HAaTh CBOWCTBEHHYIO €M CTPOrOCTh
00OCHOBaHMN ¥ CJIeIOBaHHE ONpeAeNEHHBIM IpaBUJaM IOCTPOCHMS JOKa3aTeNbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTEMaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BHTHIO JIOTMYECKOTO
MBILUIEHHUS] 00YYarOUIXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXkJICHUS Ha OCHOBE JIOTMUECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yueOHnom kypce «Anredpa u Hayalla MaTeMaTUYECKOT0 aHalIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOI0 MOJIEJIMPOBaHUs, KOTOpbIE IPU3BAHBI CIOCOOCTBOBATH (POPMHPOBAHUIO
HAaBBIKOB ITOCTPOEHHUS MOJIENIEN pealIbHbIX CUTyalui, UCCIECOBAaHUS ITUX MOJIENEH C MTOMOILbIO
amnmapara aiareOpbl U MaTeMaTHYeCKOro aHaIN3a, WHTEPIPETAIlH TOJTYYEeHHBIX pPe3yJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXIbld U3 Pa3JeliOB MPOrpaMMbl, MOCKOJIBKY BEChb MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCSl JUIsl pelleHUs NpUKIagHbIX 3aaad. [Ipu pemenun
peallbHbIX NPAKTHYECKUX 3a7ad oOOydaroluecss pa3BHBAIOT HAOIIOAATEIbHOCTh, YMEHUE
HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOIB30BaTh AaHAIOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh mpobiemy. JlearenpHOCTh 1O (OPMHPOBAHUIO HABBIKOB PELICHUS
MPUKIIAHBIX 3a7]a4 OPTraHU3yeTCs B MPOIIECCE U3YUEHUST BCEX TEM yueOHOTo Kypca «Ainredpa u
Hayajla MaTeMAaTHYECKOr0 aHAJIU3a.

Ha uzyuenne yueGHOro Kypca «Airedpa 1 Hauajga MaTEMaTUYECKOTO aHAJIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

10 KUIACC

Yucsa v BbIYUCTCHUSA

Panmonaneubie yncna. OObBIKHOBEHHBIC U JECATUYHBIE APOOHU, MPOIEHTHI, OECKOHEUHbIE
nepuoanueckue Apoou. [Ipumenenue npobei 1 MPOLIEHTOB JJIsl pEIISHUs PUKIIATHBIX 33724 U3
pa3JIMYHBIX OTPACIICH 3HAHUHN U PEAIbHOMW KU3HU.

JetictButenbHble uncia. PannoHanpHBIE W WppaMOHATBHBIE YHcla. ApudMeTHYECKHEe
Oomnepalry C JEUCTBUTEIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Ipubmxk€HHbIe BBIYUCICHUS, TpaBUJia OKPYTJIEHUS, TPUKUIKA ¢ OICHKAa pe3yJbTara
BBIYMCIICHHM.

Crenenb ¢ 1enbiM nokaszareneMm. bunom Herotona. Vcnonb3oBanue noaxonsiieii GopMel
3alMCH IEUCTBUTEIBHBIX YUCEN IS PELICHUS TPAKTUUECKHUX 3aa4 U IPEACTABICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HATYpaJIbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHpb ¢ palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
ITOKa3aTeJIEeM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypaJIbHBIE JTOTapU(MBI.

CuHyC, KOCHHYC, TAaHT€HC, KOTAHT€HC YHMCJIOBOTO aprymeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHT'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPaABEHCTBA



ToxaecTBa ¥ TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIEC ypaBHEHUS U yPaBHEHUA-CIIEACTBUS. HepaBeHCTBO, pelieHue HepaBeHCTBA.

OcCHOBHBIE METOIbI PELICHUS LENbIX U IPOOHO-pallMOHATBHBIX YPABHEHUI U HEPAaBEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JleleHMe MHOro4wjieHa Ha MHOIOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens ¢ neasiMu kodddunuentamu. Teopema Buera.

ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTENEHU U KOPHH.

Wppaunonaneuble  ypaBHeHUs. OCHOBHBIE METOJbl  PEIICHUS  UPPALMOHAIBHBIX
YPaBHEHUM.

[Toka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/Ibl PELICHUS [TOKA3ATEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BBIpAKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapudmuueckue ypaBHeHHUA. (OCHOBHbIE METOJBI PEIHICHUS JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPAaBHEHUM.

Pemenne cucrem nMHEHHBIX YpaBHEHHM. MaTpuua CUCTEMbl JMHEHHBIX YpPaBHEHHU.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUYECKUN CMBICII W CBOMCTBA, BBIUUCICHUE
€ro 3Ha4Y€HMs,, NPUMEHEHUE OIpPEACNIUTENsl [Jsl PEUICHUS CHCTEMbl JIMHEWHBIX YpaBHEHUM.
Pemienne npukiiazHbIX 3a7ad C MOMOLIBIO CUCTEMbI JIMHEHMHBIX ypaBHeHUU. MccinenoBanue
MIOCTPOEHHON MOJIENIN C MOMOLIBIO MATPULL U OIIPEAETUTEIEH.

IlocTpoeHrne MaTeMaTH4eCKUX MOJEIEH PEaJbHONM CHTyalUH C IOMOIIBK) YPABHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMI M HEPAaBEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3aJad U
3a[a4 U3 PA3UYHBIX 00JIaCTel HAYKU U pealbHOU JKU3HU.

DOyHKIUH U rPpapuKu

Oynkuus, crnocoObl 3amanus (yHKIHH. B3amMuo oOpatHble QyHkumu. Kommoswumwms
byukuii. ['padux pynkumun. DnemeHTapHbie Mpeodpa3oBanus rpadukoB QyHKIUHN.

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3Ha4eHn ¢yHkuuu. Hymn ¢yskmmu. [IpomexyTtku
3HaKonocTossHcTBa. YETHble M HeuéTHble QyHKuuuU. Ilepuoguueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcumMyMbl 1 MUHUMYMBI (yHKUIMU. Hanbosnbliee n HauMeHblee
3HaYeHUs (PYHKIMU Ha TPOMEXKYTKE.

Jluneitnasi, kBagpaTuyHasi U JpOOHO-TMHENHAs PYHKIMH. DIEMEHTapHOE UCCIIeI0BaHUE U
MOCTPOEHHE UX IPaPHKOB.

CrenenHass QyHKUMSI C HaTypalbHBIM M I€JIbIM IOKazareiaeMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHA n-of CTeNneHW Kak (yHKIMM OOpaTHOIl CTENeHH C HaTypalbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMcTBA M rpaduku. Mcnons3oBaHue
rpadukoB QYHKUMN Ui pellIeHus] ypaBHEHUH.

TpuroHomeTrpudeckas OKpPY)KHOCTb, OIpEJEJIEHUE TPUTOHOMETPHUECKUX  (DyHKIHIA
YHUCJIOBOTO APIyMEHTA.

@OyHKIMOHATbHbBIE 3aBUCMOCTH B PeaIbHBIX Mpolieccax U siBieHusX. ['paduku peaabHbIX
3aBUCUMOCTEM.

Havana mareMaTH4ecKoOro aHajmu3a

ITocienoBaTeIbHOCTH, CIIOCOOKI 3aJaHUs MOCIeA0BaTeNbHOCTEH. MeTo; MaTeMaTH4eCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpus BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUYHO MaIbIX.

Apudmernueckass M reoMmerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOIIEH MeOMeTpHUUECKON MPOTrpPecCHH.
JIMHENHBIN M OKCHOHEHUMAIBbHBIM pocT. Yucno e. dopMmyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHnEe MPOTPECCUU Il PEHIEHUS PEANIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMM ¥ UX CBOHCTBA. TOUYKM paspbiBa. ACHMIITOTHI TpaHKOB
¢ynxuii. CBoiicTBa (QyHKUIMN HENpephIBHBIX Ha OTpe3ke. MeTos MHTEpBaJIOB Ul pELICHHS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUHN TS peIIeHHs 3a/1a4.



[TepBas u BTOpas mpousBoAHbie GyHKIUUA. OnpenencHne, TeOMETPUISCKUNA 1 (HPU3UISCKUT
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduKy pyHKIUH.

[TpousBoaubie neMeHTapHbIX QyHKIMH. [IpousBoHAs CyMMBbl, TPOU3BEICHUS, YACTHOTO
¥ KOMITO3UIMU (YHKIUH.

MHoxecTBa H JIOTHKA

MHoOXecTBO, ornepaluy HajJ MHOXECTBaMU U UX CBoicTBa. [narpammsbl Diinepa—Benna.
[IpuMeHeHrne TEOPEeTUKO-MHOKECTBEHHOIO amnmnapara i ONHUCAHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX YYE€OHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTUYECKOr0  OOBEKTa,  CIEJCTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPaBHEHMUSL.

IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM mMO3UIMKU  OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJI€HAa POCCHUHCKOro OOIeCTBa, MPEACTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAILHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU 1 Ha3HAUYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIHUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCHUHCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKu W JESTENbHOCTbIO YYEHOrO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOUYas  JCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA,

5) pu3uuecKoro BOCIMTAHMA:

c(hOpMUPOBAHHOCTHh YMEHUS MPUMEHITh MaTEeMAaTUUECKUE 3HAHUSI B MHTEPECcax 3/[0pPOBOTO
u Oe3omacHOro o0pa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyJsipHas Gu3ndeckass akTUBHOCTB),
(bu3nUECKOe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON I€ATETHHOCTHIO;

6) TPy 10BOT0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH TPYIONIO0Us, HHTEpEC K pa3ludyHbIM chepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIOKECHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu U peaTu30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHUX 33/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:



c(OpPMUPOBAHHOCTh  AKOJIOTUYECKON KYJbTYpbl, TOHUMAHHE BIMSHHUS COLUAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLMAIbHOW Cpeibl, OCO3HAHUE
I00aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUN Ui PEIICHHS 3a/1a4 B OOJIACTH OKPYIXKAroIEeH Cpeibl, MIIaHMPOBAHUE
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUI ISl OKPYKAIOIIEH CPeIbl;

8) HIeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMaHWE MAaTEMaTUYeCKOW HayKH Kak chepsl
YeJIOBEYECKON NESATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINU,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKHU U MAaTEMaTU4YECKON KyJIbTYpOU KaK CpPeJICTBOM IO3HAHMS MUPA,
TOTOBHOCTb OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUIYAIbHO U

B IpyIIIIE.

METAINPEIJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHbIe 1eliCTBUS

ba3zoBrble Jiorn4eckue AeiicTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMHU, (OpMyJIUpOBaTH ONpEAETICHUs  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAHUA Uil 0000LIeHUus u
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMpPOBaTH U MNPEOOpPa3OBbIBATh CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISBIIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IMPOTHBOpEYMs B (hakTax,
JaHHBIX, HaOMIOJEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU IS BBIABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHJYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAMTH CAMOCTOSITEJIbHO JI0KAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUU (IIpSMBbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPUBOAUTH IPUMEPHl M KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKIEHHSI U BHIBOJIBI;

BbIOMpaTh cHoco0 pemieHus ydeOHOM 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHSA:

UCIIO0JIb30BaTh BOMPOCH! KaK MCCIIEOBATENIbCKUNA MHCTPYMEHT MO3HAHU, (POPMYIHPOBAThH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJINTE  CAMOCTOSITENIBHO  CIUIAHWPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAaHHE IO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, sIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 00OOIEHHS] M BBHIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHUs, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOIECCA, A TAKKE BBIABUTATh IPEANOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

PabGora ¢ unopmanmeii:

BBISABIIATH JIeDUIUTHI HHPOPMALIUHY, TAaHHBIX, HEOOXOJUMBIX JJIS OTBETAa Ha BOMPOC U IS
pELIeHNS 3a1a4H;



BbIOMpaTh MHGPOpPMALMIO M3 UCTOYHUKOB  Pa3IMYHBIX THUIIOB, AHAJIM3UPOBATH,
CHCTEMaTH3UpPOBATh W HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYpHUpPOBaTh  HMH(MOpPMAIHMIO, TPEACTaBIATH €€ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAASKHOCTh HHGPOPMAIMKM IO CAMOCTOSITEIBHO  C(HOPMYITHMPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHBepcaJIbHble Y4eOHbIe JelicTBUSA

Oo0menue:

BOCIIPUHUMATL U q)OpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCJIOBUSAMHU U LCIIAMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOUYKY 3pPEHMS B YCTHBIX U IHUCBMEHHBIX
TCKCTAX, JdaBaTb IMOJACHCHUA 110 XOAY PCIICHHUA 3aJadu, KOMMCHTUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;

B XO7€ OOCYXICHHS 3aJaBaTh BOIPOCH MO CYHIECTBY OOCYXIAe€MOH TEMBI, MPOOIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJIEM, HAll€JICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKIACHUA C CYXIACHUAMH APYIrux Yy4YaCTHHKOB AWajora, O6H8,py>KI/IBaTI) pasiinuuc u CXoACTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyTUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

NpEACTAaBIATL PE3YJbTATbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmarT BBICTYIUICHMS ¢ Y4Y€TOM 3aJad [pe3eHTaluuu u
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiCTBHA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMpATh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALINU.

CaMOKOHTPOJIb, JMOIHOHAJIbHBII HHTEICKT:

BJIa/IETh HAaBBIKAMU MO3HABATEIbLHOW peQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBHIM
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKoH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHMM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM, OOBSACHATH IPUUUHBI JOCTUKECHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JEATEJbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITETIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIUBUAYaIbHON pabOTHl IpH
pelmeHMH y4eOHBIX 3a/1ady, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pPalbOTHI, paclpeaessiTh BHIBI padoOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3ybTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CykaeHUsS, OOMEH MHEHH, «MO3rOBbIE
HITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JIPYTMMH 4JI€HaMHU KOMAaHbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMIA MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

MNPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenus B 10 kJjacce oOydarOmMiicsSs MOJYYUT CIEIYIONIME MPEAMETHBIC
pe3yabTaThl MO OTIENBbHBIM TeMaM pabdoyeil mporpaMMmel y4eOHOro Kypca «Anrebpa M Haudana
MaTE€MaTUYECKOr0 aHAIIN3a»:

Yuciia M BLIYMCIICHHUS:

CBOOOZHO ONEpPUPOBATH MOHATUSIMU: PAIMOHATIBHOE YHCIIO, OECKOHEUHasl MepHOaNYecKast
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
YUCeN, MOJYJIb IEHCTBUTEIILHOIO YUCIIA;

OPUMEHSTH IPOOH U MPOLEHTHI JIsl PELICHNS MPUKIAAHBIX 3a/1a4 U3 PAa3IHYHBIX OTpacien
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh NPUOTMKEHHBIC BBIYMCIICHUS, IMPAaBHJIA OKPYTJCHUS, MPHUKHIKY U OLECHKY
pe3yibTaTa BEIUUCICHUN;

CBOOOJHO ONEpUPOBATH IOHSATHEM: CTEMEHb C LEJIBIM II0Ka3aTejeM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3amucH JIEHCTBUTENIBHBIX YMCET JUIsl PElICHUs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpPaIbHOMN CTETCHU;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM [10KA3aTeleM;

CBOOOZHO OMEpUPOBATh MOHATUAMHU: JIOTapudM dYHCla, JECATHYHbIE U HATypaJbHbIE
J0TapuQMBbl;

CBOOOJHO OMEPUPOBATHh MOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC YHCIIOBOTO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUsI M HEpaBEHCTBA:

CBOOOJHO OMEPUPOBATH MOHITUSIMHU: TOXJIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSTh Pa3UYHbIE METOJbl PEHICHHS] PALUOHAIBHBIX M JAPOOHO-PAIIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIIEHUs] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOUJIEH C
HeNbIMU KO3 UIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTHh JIeJeHHEe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOZHO OMNEpUpPOBaTh TMOHATUSIMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHH CMBICI, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BBIYUCIECHUS €r0 3HAY€HUs, IPUMEHSTh ONpPEeAEIUTENN IS pelleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATH PEAJIbHBIE CUTYAllMH C MOMOULIBIO CUCTEMBI
JUHEHHBIX YpaBHEHMH, HCCIeI0BaTh IIOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpull U
OIpEAEINTENEH, UHTEPIIPETUPOBATD ITOJIyYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMMU ISl MpeoOpa30oBaHUsl BhIPaKEHUI;

BBIMOJIHATh ~ NPEOOpa30BaHMsl YUCIOBBIX  BBIPQKEHUHM, COJEpXKallUX CTENeHH C
palMOHAIBHBIM IOKA3aTEIEM;

UCMOJIb30BaTh  CBOMcTBa  ylorapuMoB Ui  nIpeoOpa3oBaHUS  JIOrapUPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  OMEpUpPOBaTh  IMOHATUSAMHU:  HMppAllMOHANbHbIE,  MOKa3aTeJIbHbIE U
JorapuMHuUecKie ypaBHEHHsI, HAXOJUTh WX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYeckue  (popmysiasl  ans  npeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
HEo0X01uMble (OPMYIIBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJIEJIMPOBaTh pealibHble CHUTYallUd Ha $3bIKE aireOpbl, COCTaBISATh BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBUIO 3a/add, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U TPaQUKH:



CBOOOJIHO OMEPUPOBATHh MOHATHUSAMH: (DYHKIHS, CIOCOOBI 3ajaHus (PYHKIIMH, B3aWMHO
oOparHbple (QyHKUIUH, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKIHUU, BBIIOJHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PyHKIINH;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: OOJACTb ONPEACICHHS M MHOXKECTBO 3HAUCHHM
(GyHKUIMH, HYJIM QYHKLUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIEPHPOBATH MOHATHUSAMH: YETHbIE W HEUETHBIC (DYHKUUH, MEPHOAMYECKHUE
(GYHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl M MHUHUMYMbI (QYHKIHH,
HauOoJIbIIIee U HAMMEHBIIEe 3HaUeHNEe (YHKITUN HA TPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh HMOHATUSAMM: CTENEHHAs (QYHKLUUA C HATypaJbHbIM U IE€JIbIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HAaTypajJbHBIM W LEJNBIM IOKa3aTeneM, rpaduk
KOPHs N-0i CTENEH! KaK (PyHKLUU 0OpaTHOH CTENEHH C HaTypaJIbHbIM IIOKA3aTeIeM;

ONEepHUPOBATh MOHATUSAMH: JIMHEHHAs, KBagpaTHUHAs M JApOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEpUPOBATh MOHATHUAMU: TOKa3aTeJdbHAas U Jorapupmuueckas (QyHKIHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO OIEPHUPOBATH IMOHITUSMHU: TPHUTOHOMETPHUYECKAs OKPY)KHOCTb, OIpEIesiCHHE
TPUTOHOMETPUUYECKUX (DYHKIUI YUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUN UIS MCCIEIOBAHMS TPOLECCOB M 3aBHCUMOCTEH MpH
peLIeHUH 3aJad U3 JPYyruxX y4eOHbIX NMPEIMETOB M peallbHOW KHM3HM, BbIpaxaTh (opMyIamMu
3aBHCUMOCTH MEX/1y BEITUUYNHAMH,

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OTEPHPOBATH MOHATHUSAMH: apH(MeTHUecKas M TeOMETpUYecKasl MPOTPEecCHs,
0eckoHEeuHO yOBIBaIOIasi FeOMETPUYECKasi MPOrPeccHsi, TMHEHHBIH U SKCIIOHEHLIUAIBHBIM POCT,
(dopMyIIa CI0XKHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCHM VIS PELIEHUs PEeabHBIX 3a/1a4 IPUKIJIAHOIO XapaKTepa;

CBOOOJTHO  OMEPHPOBATH  TMOHATHAMHU:  IIOCIEAOBATENBHOCTh,  CIOCOOBI  3aJaHHS
MOCJIEeI0BAaTEIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMM, TOYKU pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKIHSA, HENpepblBHAs Ha OTpe3Ke, MPUMEHSThb
CBOICTBA HETIPEPBIBHBIX (DYHKIWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJTHO OmepupoBaTh TMOHATHSAMM: TepBasi W BTOpas IPOU3BOJAHBIE (DYHKLUH,
KacaTesnbHas K rpa@uky QpyHKINU;

BBIYUCIIATh TPOM3BOJHBIE CYMMBI, MPOU3BEICHUS, YaCTHOIO U KOMIIO3UIIUM JIBYX
(GyHKINH, 3HATHh IPOU3BOTHBIE JIEMEHTAPHBIX (YHKIINH;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pelleHHs 3a1au.

MHoxecTBa M JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;

UCTIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT /ISl ONMCaHHs PEATbHBIX TPOIIECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX YUYEOHBIX IPEAMETOB;

CBOOOJTHO OIEPHUPOBATH MOHATUSAMHU: ONpEACICHHE, TeopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHHUA U
HEPaBEHCTBA.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecrBoyacos
HaumeHnoBanuepasaesioB u DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne i/m Konrposbuble IIpakTHyeckue
TEeMIIPOrpPaMMbl Bcero o0pa3oBaTe/bHbIEpPeCypChl
padoThI padoThbI
1 [ToBTOpeHHe Kypca aireOpsl OCHOBHOM 5 1 https://resh.edu.ru/subject/51/11/
IITKOJIBI
5 JleicTBUTEIbHBIC YKCIIa 14 1 https://resh.edu.ru/subject/51/11/
3 CrenenHast QpyHKIMSL. 15 1 https://resh.edu.ru/subject/51/11/
4 IToxa3arenbHast GyHKIUSA 15 1 https://resh.edu.ru/subject/51/11/
5 Jlorapudmuueckas GyHKIUSA 17 1 https://resh.edu.ru/subject/51/11/
5 Tpuronomerpudeckue GopmMyIibl 25 1 https://resh.edu.ru/subject/51/11/
7 TpuronomeTprudeckue ypaBHEHHs 23 1 https://resh.edu.ru/subject/51/11/
8 Tpuronomerpuueckue GyHKIUU 12 1
9 [ToBropenue Kypca anreOpbl W Hayal 10 1
aHanm3a
OBIIEE KOJIMYECTBO YACOB 110 136 9 0
[MTPOI'PAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHbBbIE
A uudposbie
n/  Temaypoka KounTtpoabHbie Ipakruueckne  JlaTra nsyvenus
Bcero oOpa3oBaTejibHbIE
n padoThI padoThI
pecypcsbl
1 Yucnoble 1 OyKBEHHbBIE 1
BBIPAKCHHS
2 YrpoleHue BhIpaKeHHH 1
3 VYpaBHenus. CUCTEMbI ypaBHEHHM. 1
Hepasencraa
4 DOnemeHTapHbIe QYyHKIIUU 1
S JnarHoctudeckuit cpes. 1 1
5 AHanm3 TMarHoCTUYECKOro cpesa. 1
L{enble u parMoHaIbHBIC YHCTIA.
7 IMonsTHE NERCTBUTENLHOIO YUCIA 1
8 beckoneuHo-yObIBaro1ast 1
reoMeTpHUeCcKasi MPorpeccust
®dopMmysia CyMMbl OECKOHEUHO
9 yOBIBAIOIICH reOMETPHYECKOM 1
MIpOrpeccun
10 ApI/I(I)MeTI/I‘{eCVKI/Iﬁ KOpPEHb 1
HaTypaJbHOU CTeNeHn
11 H3BieueHne KOpHs T1-if CTeNeHn 1
12 CoiicTBa apI/I(I)MC”EI/I‘leCKOTO KOpHS 1
HaTypaJbHOU CTereHn
13 CTenens ¢ panuoHaIbHBIM 1




IIOKa3aTcJICEM

CBoiicTBa CTENEHU C

14 palMoOHAIBHBIM [IOKa3aTeIeM 1

15 CreneHsb ¢ 1eHCTBUTEIIBHBIM 1
[oKa3aresneM

16 } CBoiicTBa CTENEHU C 1

JICHCTBUTENBHBIM MIOKa3aTeIeM
17 CUTeHeHI) C pallMOHAJILHBIM U 1
JICHCTBUTEIILHBIM MIOKa3aTeIeM
Ypoku 0600111eHMS,
18 CHCTEMaTHU3alluu U KOPPEKLINHU 1
3HaHUMU.
19 KontponbHas padora o reme 1
«JleficTBUTEIbHBIC YHCIIA»
20 AHanu3 KOHTPOJIBHOM paGOTHL. 1
CreneHHast pyHKIIHsI, €€ CBOWCTBA

21 Ipaduk cTenenHoi GpyHKuun

22 Bsaumno o6parnbie GpyHKIUN

93 PaBHOCHIIbHBIC YPAaBHEHUS U 1
HEPaBEHCTBA

24 PaBHOCHIIbHBIC YPAaBHEHUS U 1
HEPaBEHCTBA

25 WppannoHanbHble YpaBHEHUSI 1

26 HppaloHaibHbIe ypaBHEHUS 1

27 UppanuoHanbHble YpaBHEHUSI 1

28 IIpeobpa3oBaHue ypaBHEHHIA 1

29 HppaunoHanbHble HEPaBEHCTBA 1




Meronel penieHus

30 MPPAIMOHAIBLHBIX HEPABEHCTB 1
31 PaBHOCHJIBHOCTD HEPABEHCTB 1
32 [IpeoGpazoBaHne HEPABEHCTB
33 Ypok 06001eHus, CI/ICTeMa;[‘I/IBaI_[I/II/I 1
U KOPPEKIIUU 3HAHH.
34 KonTposnbHast paboTa 1o TeMe: 1
"Crenennas GyHKIus"
AHanu3 KOHTPOIbHOU PabOTHI.
35 [MokazarenbHas QpyHKIUs, e 1
CBOWCTBA U TpaduK.
36 I'paduk nokazarebHON QyHKIUK 1
37 [Toka3arebHbIE YPABHEHHUS . 1
38 [TokazaresbHbIC ypaBHCHHUSI. 1
39 IMoka3zarenbHbIC ypaBHEHHS. 1
40 [Moka3arenbHbIC HEPABEHCTBA . 1
41 [Moka3zarenbHbIE HEPABEHCTBA. 1
42 PaBHOCHJIbHBIC HEPABCHCTBA 1
43 Cucremsl POKaBaTeHLHBIX 1
ypaBHEHWH U HEPABEHCTB.
44 MeTon moCTaHOBKU
45 Mertos 3aMeHBI IEPEMEHHOM
46 MeToj YMHOKEHHUS ypaBHEHU
47 VYpok 00001IeHHs], CHCTeMaTH3aITI| 1
¥ KOPPEKIINH 3HAHUI
48 KontposnbHas pabora 1o Teme: 1
"Iloka3atenbHas GyHKIUS"
49 Jlorapudgmsi. CBoiicTBa 1




norapupmMoB

Jlorapudmer. CBoiicTBa

50
norapuMoB
51 Jlorapudwmer. CBoiicTBa
norapupmMoB
50 [IpeoOpazoBanue
Jorapu()MUYECKUX BBIPAKECHUH
53 JlecsITUYHBIE U HATypaJIbHbIC
J0rapupMbl
54 JlecsaTHUHBIC U HATYypaJbHbIC
JorapuMbl
55 Jlorapudmuyeckast QyHKIHS, ee
CBOWCTBA U TpaduK
56 Jlorapudmuyeckas GyHKIMS, €€
CBOMCTBA U TpaduK
57 Jlorapupmunueckas GyHKIMS, €€
CBOMCTBaA U rpaduk
58 Jlorapupmuyeckue ypaBHEHHsI
cg PaBHOCUIIBHBIE TOTapU(MUUECKHE
ypaBHEHHUSI
60 Mertoasbl permeHust
Jorapu(pMUUECKUX ypaBHEHUI
61 JlorapudMuyecKiue HEpaBEeHCTBA
62 JlorapudMudecKkue HepaBEHCTBA
63 Mertozsl perieHus
Jorapu(pMHUECKUX HEPABEHCTB
64 Ypok 00001IeHwMS, CI/ICTeMa;FI/BaIII/II/I
Y KOPPEKITNH 3HAHUH.
65 KontposnsHas paborta 1o Teme




"Jlorapudmuyeckas GpyHkmun"

AHau13 KOHTPOJIBHOM pabOTHI.

66 Pannannas mepa yrma. [ToBopor 1
TOYKH.
67 IToBOPOT TOYKM BOKpYT Hadasia 1
KOOPIMHAT
68 KoopauHaTsl TOUKH OKPYKHOCTH 1
69 Omnpenenenne cuHyca, KOCUHYCa U 1
TaHIeHCa.
20 Onpenenenne cuHyca, KOCUHYCa U 1
TaHTEHCa.
71 3HaKu cHHyca, KOCUHYCa U 1
TaHIeHCa yIa
79 3HaKu CUHYCa, KOCHHYyCa U 1
TaHTEHCa yIia
3aBUCUMOCTb MEXKIY CUHYCOM,
73 KOCHHYCOM U TaHT€HCOM OJHOTO U 1
TOTO e yIia
74 TpuroHoMeTpUYECKHE TOXKIECTBA 1
75 TpuronomeTprudeckue ToXIeCTBA
Croco0bl oKa3aTeIspCTBa
76 Toxaects. [IpeoOpazoBanue 1
TOXJIECTB
77 CuHycC, KOCUHYC U TaHTEHC yIJIOBa 1
-a
78 DOopMYITBI CITOKEHHUS 1
79 DopMyITbl CITOKEHUS 1
80 DOpMyIIBI CIOKEHHS 1
81 CHHYC, KOCHHYC M TAHTCHC 1




JBOMHOTO

CuHyc, KOCUHYC U TaHT€HC

82 .
JIBOMHOTO
83 CuHycC, KOCUHYC U TaHI€HC
MIOJIOBUHHOTO YIJIOB
84 ®OopMyIIbI IPUBUIECHUS
85 [Ipumenenne hopmyn IpUBUACHUS
NIpY PELICHUH 3a/1a4
86 Cymma u pa3HocTs cuHycoB. CymMma
¥ pa3HOCTh KOCHHYCOB
87 Cymma u pa3HocTh cuHycoB. CymMma
U pa3HOCTb KOCHHYCOB
88 Ypok 000011eHHs, CHCTEMAaTH3aIIH
Y KOPPEKIINH 3HAHUH.
89 VYpok 000011eHMs, CUCTeMATH3AITT
Y KOPPEKIUH 3HAHUH.
90 KontponbHas padora o reme
"Tpuronomerpuueckue Gopmybl"
91 AHanu3 KOHTPOJILHOW PabOTHI.
YpaBHeHUE coSX=a.
92 ApPKKOCHHYC 4Hclia. YpaBHEHUE
cosx=a.
93  Pemienue ypaBHeHui BUIa COSX=a.
94 VpaBHeHuUE sinx=a.
95 Apxcunyc 4ncna. VYpaBHeHue
sinx=a
96 Pemrenune ypaBHeHMit BuIa sinx=a
97 VpasHeHue tgx=a




98 Pemenue ypaBHeHuii Buja tgx=a

99 Pemenue ypaBHeHmit Bua tgx=a
Pemienue TpuroHoMeTpuYECKUX
100 ypaBHEHUH, CBOSIINUXCS K
KBaJ[paTHBIM

Pemienue TpuroHoMeTpuYECKUX
101 YPaBHEHUH, CBOJAIINXCS K
KBaJ[paTHBIM, 3aMeHa MTePEMEHHON

Pemenue OOAHOPOAHBIX

102
TPUTOHOMETPUYECKHX YPABHEHUI

Perienne TpUroHOMETPHYCCKUX
103 = ypaBHeHwmil, pa3oKEeHHEM JIEBOI
YaCTH HAa MHOXKUTEITU

Pemenue TPUTOHOMCTPUUCCKHUX
ypaBHeHI/Iﬁ pa3s’IMdYHbIMHA

104
croco0aMu METOZI0M BBEJCHMS
BCIIOMOTaTeIbHOIO yIvia
105 Pemenue TpI/Il“OHOMeVTpI/I‘IeCKI/IX
YpaBHEHHU
106 Perenne TpuroHoMeTpUYECKUX
ypaBHEHUH
107 Pemenue TpHFOHOMeUTpI/meCKI/IX
YpaBHEHHU
108 Pemenne TpuroHoMeTpUYECKUX
ypaBHEHUU
109 Pemenne TpuroHomMeTpuueCcKuX
HEPaBEHCTB
110 Pelenne TpuroHOMeTpUYECKUX

HCPAaBCHCTB




Pemenne TpuroHoMeTpUYECKUX

111
HEPaBEHCTB
119 Ypok 00001IeHN S, CI/ICTGM&}“I/B&L[I/II/I
U KOPPEKIMH 3HAHUH.
113 KontponsHas padora mmo reme
"TpuroHoMeTpuuecKre ypaBHeHUus"
Ob6nactb onpeneneHus u
114 MHO’KECTBO 3HAYECHUM
TPUTOHOMETPUIECKUX (PYHKIUI
Ob6nactb onpeaeneHus u
115 MHO>KECTBO 3HAYECHHI
TPUTOHOMETPUUYECKUX (PYHKIIMI
YeTHOCTH, HEUCTHOCTD,
116 HNePUOIUYHOCTD
TPUTOHOMETPUIECKUX (PYHKIUI
YeTHOCTh, HEYETHOCTb,
117 NEePUOJUIHOCTh
TPUTOHOMETPUYECKHX (YHKLIUI
118 CBoiicTBa QyHKIIUU y=COSX H €€
rpauk
119 CBoiicTBa QyHKIIUHM y=COSX U €€
rpaduk
120 CaoiicTBa QyHKIMU y=SINX U €€
rpaduk
121 CaoiicTBa pyHKIMHU y=SInX U ee
rpaduk
192 CaoiicTBa QyHKIMU y=tgX U ee
rpaduk
193 CBoiicTBa GyHKIIUH y=tgX U ee

rpaduk




OO0parHbie TPUTOHOMETPUIECKHE

124 1
byHKIIIHI
195 Ypok 00001IeHN S, CI/ICTGM%{FI/IS&L[I/II/I 1
Y KOPPEKIUH 3HAHUH.
126 KontponsHas padora mmo reme 1
"Tpuronomerpuyeckue GpyHkmun"
197 HewcTtBurenbablie uncia. CTEneHb ¢ 1
panroHaIBFHBIM TIOKA3aTeNIeM.
128 B3aumHo-00parHbie pyHKINUN 1
129 WppanmonanbHbie ypaBHEHUS U 1
HEpaBEHCTBA
130 [Toka3arenbHbIe ypaBHCHUS U 1
HEpaBEHCTBA
131 Jlorapudmudeckue ypaBHEHUS U 1
HEpaBEHCTBA
Pemenue mpocreimmx
132  TpuroHomeTpuueCKHX ypaBHEHUI U 1
TPUTOHOMETPUYECKIX HEPABEHCTB
133 Tpuronomerpuyeckue GpyHKIMN 1
134 HtoroBasi KOHTpOJIbHAS paboTa
135 AHaM3 UTOrOBOM KOHTPOJIHHOM 1
paboTsl
136 Ypok 0600111eH s, CUCTeMaTH3aIuN 1
Y KOPPEKINH 3HAHUH.
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME
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INOACHUTEJIBHAS 3AIINCKA

Y4eOHblii Kypc «Anrebpa W Hadala MaTEMAaTHYECKOTO aHAIM3a» SBISACTCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOimero o0pa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH 00ECIIeUnBaeT MHCTPYMEHTAIBHYO 0a3y /Uil U3yYEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KYypPCOB, a C Ipyroil CTOPOHBI, POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIILJICHUE 00YYarOIINXCs
HA YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS WH(GOPMATHUKH, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH M JpYrMX JAHUCUUIUIMH. B paMkax naHHoro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTOpas (GOpMyIupyeT CBOU
TOCTHKEHUS B MaTeMaTtudeckoit popme.

VYueOHbIil Kypc anreOpbl M Hayajdl MAaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBACT OCHOBY JUIA
YCHENIHOTO OBJIa/IeHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX T€HIACHIIUN
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH JXWU3HHU, MO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BaTh WX Ui JajdbHeHIIero
o0pa3oBaHMs U B IOBCEIHEBHOI kU3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTHMMH KOHCTPYKIHUSMHU aJIreOpPhl U MATEMAaTUICCKOTO aHAIM3a PA3BUBACT YMCHHE HAXOIHUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTb, TOKA3bIBaTh YTBEPKACHUS C TOMOIIBI0 HHAYKIIUN
U paccyXIaTh NEAYKTUBHO, UCTIOIH30BaTh 000OMICHIE W KOHKPETU3AIHIO, a0CTparupoBaHue U
aHAJIOTHIO, (POPMHPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHUE.

B xome wm3yuenus ydeOHOro Kypca «Airedpa W Hadajga MaTEMaTHYECKOTO aHAIU3a»
oOydaromiyecsi TMOJy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJICICH PEAJIbHBIX CUTYyallMid, WHTEPIPETANUHA IOJyICHHBIX
pelIeHni, 3HAKOMSITCS C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpOJE, HAyKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYCCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o007aaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBII
peaym3yeTcss Kak dYepe3 y4eOHBIM Marepuall, CIOCOOCTBYIOMUN (HOPMUPOBAHHIO HAYIHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crenupuky ydeOHOH  JesATeNnbHOCTH, Tpedyromei
MPOJO/DKUTEIILHOM  KOHIEHTPAIlMd  BHUMAHUS, CAMOCTOSTEIBHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YCHHBIN pe3yibTar.

B ocHoBe meTomuku oOyueHUs anreOpe W HadajdaM MaTEMaTHYECKOTO aHalli3a JICKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHUSI.

B ctpykType yuebHOTO Kypca «Anredpa U Havaja MaTeMaTHYECKOTO aHaN3a» BbIIEIICHbI
CIEyIOIINE COJEpKATENbHO-METOANYECKHe JHHUM: «Yucrna u BbUUCICHUS», «DYyHKIUU U
rpadukny, «YpaBHEHHS W HEpaBEHCTBa», «Hadama MaTemaTideckoro aHaimm3ay», « MHOXKeCTBA U
Joruka». Bce ocCHOBHBIE COMIEpKaTEIbHO-METOANYECKHE JIMHUY U3y4aloTCsl Ha MIPOTSKEHUH JBYX
JeT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJHSIS IPYT Ipyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc sBISETCS
WHTETPATHUBHBIM, TIOCKOJBKY OOBEIMHSET B ceOe COJepKaHHE HECKOJBKUX MaTeMaTHYCeCKHX
TUCITUIIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi Joruka u japyrue. [lo Mepe Toro kak oOydaromipecs OBJaIeBalOT Bc€ Ooiee
IIMPOKMM  MaTeMaTH4YeCKHUM  amlmaparoM, Y HHUX  [OCIeNoBaTenbHO  (opMUpyeTcs
U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTHYECKYH0 MOJCIb pPeaJbHOW CHUTYaIluH,
MPUMEHSTh 3HAHUS, TIOJTYYSHHbBIE TIPU U3YYEeHUU YU4EOHOTO Kypca, ISl pEIICHHUs] CAaMOCTOSTEIIbHO
chopMyIHPOBAaHHON MaTEMaTHYECKOM 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CogepxatensHO-MeTOAMYECKas TUHUA «Hucla U BBIYUCIEHUSD 3aBepiiaeT popMupoBaHUE
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpegHero obiero oopasoBanus 0coboe BHUMaHUE YENeTCs
(OPMUPOBAHHUIO HABBIKOB PAIMOHAIBHBIX BBIUYHCIICHUN, BKITIOYAIOIIMX B ce0sl MCIOJIh30BaHUC
pa3iauuHbIX (GOpM 3aMKMCH YHUCIa, YMEHUE JelaTh MPUKHUAKY, BBINOJHATH MNPUOIMKEHHBIS
BBIUMCJICHHSI, OIICHUBATh YMCIIOBBIC BBIpAXKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMH KOHCTAHTaMHU.
3HaKOMBIE 00YUYaAIONIMMCS MHOXKECTBA HATYPaJbHBIX, IENbIX, PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCeNl JOIMOJIHAIOTCS MHOXXECTBOM KOMIUICKCHBIX YHCENl. B KaXJI0M W3 3TUX MHOXKECTB



paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CIENU(UYSCKUE 3a/1a4il U OIEpalvu: JeJICHUEe HaIeo,
OTEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCEN, 0COObIe CBOMCTBA pallOHAIbHBIX U
UPPAIMOHATFHBIX YHCEN, apu(METHIECKUE ONIEPAIIHH, a TAK)KE U3BIICUCHHE KOPHS HATYPaJIbHON
CTENIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMCell. braromaps mociaeaoBaTeIbHOMY PpacIlupEHUIO
Kpyra HMCHOJb3YEMbIX YHCEN U 3HAKOMCTBY C BO3MOXHOCTSIMU WX MPUMEHEHHS IJI pElICHUs
pa3IMyHbIX 337a4 (popMHUpyeTCs MpeACTaBICHUE O EAMHCTBE MAaTEMaTUKU KaK HAYKH U €€ poJid B
MOCTPOCHUH MOJIEIICH peabHOTO MUPA, IIUPOKO UCTIOIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHA.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro OoOyueHUs Ha
ypOBHE cpenHero ooOmiero o0Opa3oBaHuUs, IOCKOJIBKY B KaxaoMm pasaene IIporpammbl
MPEeyCMOTPEHO pellleHue COOTBETCTBYIOIIUX 3a1ad. B pe3ynbrate oOyuaroniyecs: OBlaJeBalOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHHUS palMOHAIBHBIX, HPPAIMOHAIIBHBIX, IOKA3aTeJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
cojepkaliux napaMerpsl. llomyueHHblE yMEHHS HIMPOKO MCIIONB3YIOTCS IPU HCCIEI0BAHUU
GYHKIUI ¢ TOMOIIBbIO TPOU3BOJHOMN, IPU PEIICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HaXOXKJIeHUE
HauOOJIBIINX U HAMMEHBITUX 3HaYeHU (QyHKIMU. [laHHas comepikareiabHasl TUHUS BKIIOYACT B
cebst Takke (OpMUPOBAHHWE YMEHUW BBINONHATH pacu€Thl Mo GopmynaM, HpeodpazoBaHuUs
palMOHAIbHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKECHHUH, a TAKKE BBIPAXKECHU,
colepKammx creneHd u Jyorapudmel. braromapst u3yueHuro anreOpandeckoro Martepuala
MPOUCXOIUT JalibHEillee pa3BUTHE AITOPUTMHYECKOrO U aOCTPAaKTHOTO  MBIIUICHUS
oOydJaromuxcs, GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PACCyXICHHUH, pabOThl C CHMBOJIHHBIMHU
dbopMamu, TpeaCcTaBICHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX B €CTECTBEHHO-
Hay4HbIX 33]a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

CogepxarenbHO-MeToAM4YecKass TUHUS «DyHKIMH ¥ TpadUKm» TECHO TEPEeIIeTaeTCs C
JIPYTUMH JUHUSIMH y4eOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33JaT MOCIIeJ0BATEIbHOCTD
U3y4YeHHS Marepuayia. V3ydeHHWe CTENEHHOW, I0Ka3aTelbHOW, Jorapu@Muueckod u
TPUTOHOMETPHUECKUX (DYHKIUHN, UX CBOUCTB U IPaUKOB, UCTIOIb30BaHUE QYHKIIUI AJIs peIIeHUs
3a/1a4 U3 JIPYTrUX Y4eOHBIX MIPEAMETOB U PEATHHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHUYECKUM
aHAJIM30M, TaK U C pelICHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu 3ToM GosbIioe BHUMAaHKE YACTISAETCS
(GhOpMHUPOBAHUIO YMEHHUSI BEIpAXKATh (DOPMYJIaMU 3aBUCUMOCTH MEKTy Pa3TUIHBIMH BETMUYNHAMU,
MCCIIEIOBATh IMOJYYeHHbIE (PYHKIMH, CTPOUTHh UX Tpaduku. Marepuan 3Tod coaep>KaTelbHON
JIMHUY HalleJIeH Ha PAa3BUTHE YMEHHI U HaBBIKOB, MO3BOJISIOIINX BHIPAKATh 3aBUCUMOCTH MEXKITY
BEJIMYMHAMHU B pa3NUYHON (hopMe: aHaTUTHYECKOH, rpadudeckoil u cnoBecHor. Ero mzydenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O00OIIEHHI0 U
KOHKpPETHU3allM1, UCIIOJIb30BAaHUIO aHAJIOTHUM.

CopepxarenpHast nuHUs «Hadana mareMaTndyeckoro aHaian3ay» IO3BOJSET CYIIECTBEHHO
pacuIMpuTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIATHBIX 337124, JOCTYITHBIX 00yUYaOLIUMCS, TaK
KaK y HHUX TOSBISETCS BO3MOXHOCTh CTPOUTH TPadUKH CIOXHBIX (DYHKIIHH, OMpEnensiTh UX
HauOOoJIbIlIMEe U HAUMEHBIIINE 3HAUCHUS, BRIYUCIATH IIoMaan GUryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MO’KHOCTH IMOCTPOCHHS] MATEMATHUECKUX MOJIENIEN PealIbHbIX CUTYallui, IO3BOJISIET HAXOIUTh
HaWwlydlllee pelIeHUWEe B MPUKIAJAHBIX, B TOM YHCJIE COLUATbHO-IKOHOMUYECKHUX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaIbHO-TOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUN pPaclio3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMaTWKH B HayKe, TEXHUKE M HcKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIONTUXCS PE3yJIbTaTax, MOJYYCHHBIX B XOJE Pa3BUTHUS MATeMaTHKH Kak HAyKu, U 00 MxX
aBTOpax.

CopepxarenbHO-MeTOANYECKas TUHUS «MHOXKECTBA U JIOTHKa) BKJIIOYAET B €05 37IEMEHTHI
TEOPUM MHOXECTB M MATEMAaTHYECKOM JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE MpPE/ICTABICHUS
MIPOHU3BIBAIOT BECh KyPC MIKOJIHbHOW MAaTEMATUKH U TPe/IaraloT HanboJiee YHUBEPCATbHBIN SI3bIK,
OOBEAMHSIIONIMI BCE pa3feNbl MaTeMaTUKH M €€ MPWIOKECHH, OHH CBS3bIBAIOT pPa3HbIC
MaTeMaTUYeCKHe TUCIUIIMHBI W WX NPUIOKEHHS B eAaumHoe Ienoe. [loaromy BakHO naTh
BO3MOXXHOCTh OOYy4YaromeMmycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOMU
MaTE€MaTHUKH U MCIOJIb30BaTh €ro JJISI BEIPAKECHUSI CBOUX MBICIEH. [[pyruM BaKHBIM MPU3HAKOM



MaTEeMATHKU KaK HAyKH CJEeAyeT NPU3HATh CBOWCTBEHHYIO € CTPOrocTh OOOCHOBAaHUU U
CJIeZIOBaHUE OTPEICIEHHBIM TPAaBUIIaM TIOCTPOCHUS JI0KA3aTeLCTB. 3HAKOMCTBO C DJIEMEHTaMHU
MaTeMaTHYECKOM JIOTUKH CHOCO6CTBy€T Pa3BUTHUIO JIOTUYCCKOI'O MBIIIIJICHUA OGy‘-IElIOH_II/IXCSI,
MO3BOJISIET KM CTPOUTH CBOU PACCY)KICHHS Ha OCHOBE JIOTHYECKUX TMPaBWII, GOPMUPYET HABBIKU
KPUTHYCCKOTI'O MBIIIJICHUS.

B yueOHOM Kypce «Anredpa 1 Hayajla MaTeMaTHYeCKOr0 aHaJIM3a» MPUCYTCTBYIOT OCHOBBI
MAaTeMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBIC IIPU3BAHbI CHOCO6CTBOBaTb q)OpMI/IpOBaHI/IIO
HaBBIKOB ITOCTPOCHUSI MOJIENICH pealTbHBIX CHUTYAIlHMid, HCCIICOBAHUS STUX MOJIEICH C TIOMOIIBIO
arrapara aJH‘e6pBI U MAaTCMATUYCCKOI'0 aHaJIn3d, MHTCPHPCTALUN IMOJTYYCHHBIX PC3YJIbTATOB.
Takue 3amaHuisl BIUICTCHBI B KaXKABIH M3 pa3zeiioB MPOrpaMMbl, IMOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IMIMPOKO HMCHOJB3YeTCs JUIsl pelleHuss NpUKIaAHbIX 3anad. [lpu pemenun
peabHBIX MPAKTHYECKUX 3a/1a4 00y4Jaronrecs pa3BuBaoT HAOI0AaTeIbHOCTh, yMEHUE HAXOTUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BATh AHAJIOTHIO0, 0000IaTh 1 KOHKPETH3UPOBATh
npobnemy. JlesTenpHOCTP TO (OPMUPOBAHHMIO HABBIKOB pEIICHUS NPUKIAJHBIX 33134
OpraHusyercs B TIpolecce H3Y4YeHHs BCEX TeM Y4eOHOro Kypca «Anrebpa u Hauana
MaTEMaTHYECKOTO aHAIIN3a.

Ha u3yuenne yueOHOTo Kypca «Anredpa u Hadaia MaTeMaTHYeCKOro aHalIn3a» OTBOJUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).

COJAEPKAHUE OBYYEHUA

11 KJIACC



Yuciia 1 BBIYUCICHUSA

Harypanbusle u nensle uyucna. lIpuMeHeHue NpPU3HAKOB JEIMMOCTH LEJIBIX YHUCEI,
HanOoybmmi obmuii aenurens (nanee — HOJl) u nHaumenbinee obmee kpatHoe (naee — HOK),
OCTaTKOB 110 MOAYJIIO, alropuTMa EBKina s peleHus 3a1ad B LeJIbIX Yhciax.

KommnekcHsle uMcna. Anredpanueckass M TpUTOHOMETpUYecKas (QOpMbI  3alUCH
KOMILJIEKCHOTO 4Hcia. Apru(pMETHUYeCKrue ONepalnn ¢ KOMIUICKCHBIMU duciamMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmyia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4Hcha. lIpuMeHeHne KOMIUIEKCHBIX YHCENl Ui PelieHUS (U3UYECKUX H
FEOMETPUYECKHX 3a7ad.

YpaBHeHusI 1 HepaBeHCTBA

CucremMa 1 COBOKYITHOCTb YPaBHEHHUI M HEPABEHCTB. PABHOCHIIBHBIE CCTEMBI U CUCTEMBbI-
cieacTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHMH C IOMOIIBIO TPUTOHOMETPHUUECKON
OKpPYHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS T0KA3aTEeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLICHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJIBI PEILIEHUSI CUCTEM U COBOKYITHOCTEH PallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPABHEHHH.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C IIApAMETPAMH.

[IpuMmeHeHre ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUYECKHUX 3aj1ad U
3ajjay U3 pa3IMyHbIX 00JacTed HayKM M pPEAIbHOM JKM3HU, HHTEpIpeTalus MOJYyYEHHBIX
pe3yJbTaToB.

DOyHKIUH U rPpapuKu

I'paduk xomnosuuuu ¢yHkuuil. I'eomerpuueckue oOpas3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKH.

['paduueckue MeToIbI pellieHUs YpaBHEHUH U HepaBEeHCTB. I 'paduueckue MeTo1bl perieHus
3a/1a4 ¢ apaMeTpamu.

Hcnonb3oBanue rpadukoB (YHKIMHA JUIsI UCCIEIOBaHUS TNPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEeaIbHON KU3HU.

Havana maTeMaTH4eCcKOro aHaJaIu3a

[TpyuMeHeHre NpOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIMKA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPEePhIBHOM (DyHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOM3BOAHOM [UIsl HAXOKJEHUS HaWIy4ylIero pEeLIeHUs B MPUKIATHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMysod wuiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MNepBOoOOpa3HbIX. IlepBooOpasHble 3iIeMEHTApHBIX
¢ynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. ['eomerpuyeckuil CMBICHI UHTErpajna. Beryucienue onpeneaéHHoro HHrerpaia
no popmyne HoroTona-Jleli6Huma.

[IpumeHeHne uWHTerpajga s HaXOXKACHUS IUIOMAZEeH IJIOCKUX GUryp U o0BEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennii nuddepeHranbHbIX ypaBHeHUH. MaTeMaTHuecKoe MOJeTUpOBaHHe
peasibHBIX MPOLECCOB C MOMOIIbIO AU(PPEpEeHIINATbHBIX YPAaBHEHUH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM VYPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATbBI



1) rpakIaHCKOro BOCIIUTAHMS:

Cc(OPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3MIHMHA OOYdYalOIIErocss KaKk aKTUBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHIMCKOrO OOIIEeCTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYTroe), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMM WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NATPHOTHYECKOTO BOCIIUTAHUS S

c(OPMHPOBAHHOCTh POCCUHCKOM T'pa)TaHCKOW MIEHTHYHOCTH, YBOKEHHS K MPOLLIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHUE K JOCTUKEHUSM POCCUICKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTruX HayKaxX, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHHWE  JYXOBHBIX  ILIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKU W JESTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITIOUAsl ICTETUKY MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHH, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
Pa3JIMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3HUecKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITh MaTEMAaTUUECKUE 3HAHUSI B MHTEpPECcaxX 3/[0pPOBOTO
u 0Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHUe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, PETyJisipHas (hU3MUecKast aKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN I€ATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTHU TPYIONIO0Us, HHTEpEC K pa3iuyHbIM chepam
poECCUOHAIBHON JCSTEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccu U pearTn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO W
€caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHUX 33/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS S

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHWE BIMSIHHUS COIUAJIBHO-
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aIBHOTO XapaKTepa YKOJIOTHIYECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTHUYECKIX
3HAHMI 7S pelIeHUs 3aa4 B 00JaCTH OKpYyKarolien cpebl, IITaHUPOBaHHE TOCTYIKOB U OLEHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYIKAIOIIEH CPEJIbL;

8) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MAaTeMaTH4eCKOol HayKu Kak chepsl
YEeJIOBEUECKOUW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHYECKOM KyJIbTypOl Kak CpeACTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBJISITh IPOSKTHYIO U MCCIIEIOBATEIBCKYIO IEATEIbHOCTh WHIMBUIYAIBHO U
B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS
Bba3oBble JJoruuyeckue geiicTBUS:



BBISIBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIE MPU3HAKH MATEeMATHYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUNH MEXIy TOHATUSAMHU, (QOPMYJIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(UKAIMKA, OCHOBAHUSA Il 000OIIeHUs u
CpaBHEHUs, KPUTEPUHU TPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIHPOBATH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIATeNIbHbIC, MHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M TPOTHBOpEYHs B (haKTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlefaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUH (IIPSIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTryMEHTAIMIO, [PUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOHMpATH CIIOCO0 pelieHHs y4eOHOM 3a/1a4u (CPAaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOHpaTh HanboJIee MOAXOASAIMINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble ucciaenoBarebLcKkue XelicTBHA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIC0OBATEIBCKAN HHCTPYMEHT TIO3HAHMS, (DOPMYIHPOBATH
BONPOCHL, (UKCHpYIOIIME MPOTUBOpEUYHE, MpoOiaeMy, yCTaHAaBIUBAaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIIUIO, MHEHHUE;

MIPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT, HCCIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOrO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITEIILHO (hOPMYJIUPOBATH OOOOIICHUS W BBIBOJBI IO Pe3yJIbTaTaM IMPOBEIEHHOTO
HAOIIO/IEHUS], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
000011IeHHI;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHUE MPOLECCA, a TAKKE BbIABUIATh MPEANOIOKEHUS O
€ro pa3BUTHHU B HOBBIX yCIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBIIATH Je(DUIMTHl WHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BONIPOC U IS
pelIeHus 3a1a4H;

BHIOMpAaTh HMHPOPMAIMIO M3 HCTOYHHKOB  PA3JIMYHBIX THIIOB, aHAJM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IUYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh HHGOPMAITUIO, IPEACTABIATE €€ B pa3IUYHbBIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAAE&KHOCTh HMH(POpPMAIMK TIO CAMOCTOATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe YueOHbI€ 1elcTBUS

Oo0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U LIETISIMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$I B yCTHBIX U IIMUCBMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1a4, KOMMEHTUPOBATH TIOJTYYEHHBIN pPe3yIbTaT;

B X0JIe¢ OOCYXKJICHHUS 3aJlaBaTh BOIPOCHI IO CYMIECTBY OOCYXKIAeMOH TEMBI, MPOOIEMEI,
peliaeMoil 3aauu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEIICHHs, COMOCTaBISITh CBOU
Cy)K)IeHI/ISI C CY)KHeHI/IS[MI/I )IpyrI/IX y‘-IaCTHI/IKOB Juajiora, O6H3py>KI/IBaTI) pa3qu1/Ie n CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMyIHpPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

Hpe}ICTaBHﬂTB pe?;y.]'H)TaTBI peIHeHI/IH 3aga4u, 3KCHepI/IMeHTa, HUCCJIe10BaHUsI, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS ¢ YUETOM 33724 IPE3CHTAIIMHA U 0COOEHHOCTEH
ayJIMTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA



Camoopranusanms:

COCTaBJIATh IUIaH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHNH.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH MHTE/UIEKT:

BJIa/IETh HABBIKAMH [T03HABATEIBHON peIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX IEUCTBUN 1
MBICJIUTENBHBIX MPOLIECCOB, HX PE3yJIbTATOB, BIIA/IETh CIIOCOOAMHU CAMOTIPOBEPKHU, CAMOKOHTPOJIS
mpolecca U pe3yJibTaTa pelieHusl MaTeMaTHYeCcKol 3a/1auu;

NpEeABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHUKHYTH IMpPH PEIICHUH 3aJla4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHATH IPUUUHBI JOCTUKCHHS
WM HEJIOCTH)KCHHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOJWUTh OIIMOKY, J1aBaTh OIICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIUBUAYATbHON pabOTHI IpH
pelieHur ydeOHBIX 3a/ay, MPUHUMATh IeJib COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcsisiTh BUIBI pabOT, IOrOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYX ICHHS, OOMEH MHEHHM, «MO3TOBBIC
HITYPMBD» ¥ UHBIE), BBIIIOJHSITH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YICHaMH KOMAaH]IbI, OIICHHBATh KAYECTBO CBOETO BKJIAJa B OOIIMU TPOAYKT MO KPUTCPHUSM,
c(hOpMYyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K koHumy o0ydenus B 10 kiacce oOydaroluiics NOMYYUT CIEAYIOLIUE IPEIMETHbIE
pe3yabTaThl IO OTACIBHBIM TeMaM padoueil mporpaMMel y4eOHOTO Kypca «Anrebpa M Hadana
MaTEMaTHUYECKOT O aHAJIN3a»:

Yuciia M BbIYMCIICHUS:

CBOOOJTHO ONEPHPOBATH MOHATUSAMHU: pallMOHAJIBHOE YMCII0, OECKOHEUHasl MepuoIndecKas
Ipo0b, TPOLEHTHI, UPPALMOHATIBLHOE YHUCIIO, MHOKECTBA pPAallMOHAIbHBIX U JEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSTH IpOOU U MPOLIEHTHI 7S PELIEHUs MPUKIAIHBIX 3a/1a4 U3 pa3INuHbIX OTpaciei
3HAHUU U pEANIbHOM KU3HU;

NPUMEHSTh NPUONMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYTJIEHHS, NPUKHUAKY U OLEHKY
pe3yJibTaTa BBIUUCIICHUN;

CBOOOZHO ONEpUpOBaTh IOHATHEM: CTENEHb C IEeJbIM II0Ka3aTesleM, MCIOIb30BaTh
HOAXOAA1IYI0 (OpMy 3alHMCH JAECHCTBUTEIBHBIX YUCEN IS PelleHHs MPAaKTUYeCKUX 3a1ad U
IPEJICTaBICHUS JaHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaIbHOM CTETEHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO ONEpUpOBaTh MOHATHUAMHU: JIOTapudM dYHCIa, JECATHYHbIE U HaTypaJbHbIE
J0TapuQMmBbl;

CBOOOJHO OMEpUPOBATh MOHATUSMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIIOBOTO
apryMeHra;

ONepUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJHO OMEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCHUIIbHBIE
YPaBHEHHUS U yPAaBHEHUS-CIIEJICTBUS, PABHOCUJIHBIE HEPABEHCTBA,

NPUMEHSTh Pa3MYHbIE METOJbl PEUIeHHs] pPALMOHANBHBIX M JAPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEILIEHUS] HEPABEHCTB;



CBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOYJIEH C
LEJIBIMU K03((PUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEeHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTtatkoMm, Teopemy besy u TeopeMmy Buera i pemenus 3anad;

CBOOOJHO ~ONEpUPOBaTh MOHATUSAMM: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpuIia,
ONpEeAeNUTENb MaTpUlbl 2 X2 W €ro TIeoOMETPUYECKHI CMBICI, MCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BIYUCICHHS €TI0 3HAYEHUS, IPUMEHATh ONPEACIUTENN Ul PEIICHUS
CHUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJCIMPOBATH pEalbHbIE CUTYallUH C IOMOLIBIO CHCTEMBI
JUHEHHBIX YPaBHEHMM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBI0 MAaTpHIl U
OIIPEIEIUTENEH, HHTEPIIPETUPOBATH ITI0JYYEHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHUs BbIPaKEHUI;

BBINOJIHATh ~ MPEOOpPA30BaHMsl  YMCIOBBIX  BBIPQKEHUH, COJEpXKAIIUX CTENEHH C
palMOHaIbHBIM IIOKA3aTENIEM;

UCTIONB30BaTh  CBOMCTBAa  JiorapuMoB s mpeoOpa3oBaHUS — JOTapUPMHUECKUX
BBIPAXKEHUI;

CBOOOJHO  OMEpPUPOBATh  IMOHATUSAMHU:  HppPAlMOHANbHBIC,  IOKa3aTeJbHBIE |
Jorapu(pMHUECKUe YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WIM OCYILIECTBIISAA IPOBEPKY KOPHEN;

NPUMEHSITh  OCHOBHBIE  TPHUTOHOMETpHYECKHE  (GOpMYJBl Ui [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBATH IOHSATHEM: TPUTOHOMETPUYECKOE YpPAaBHEHHME, MPUMEHSIThH
HEeo0Xo1uMble (OPMYIIbI IS pEIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJIEJIMPOBaTh pEalibHbIE CUTYallUW Ha $3bIKE aireOpbl, COCTaBISATh BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 110 YCJIOBUIO 3a/add, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
MCII0JIb30BAaHUEM arlrapaTa ajareopsbl.

DOyHKUUM U rpadpuku:

CBOOOJTHO ONEpUPOBATh MOHSATHIMU: (QYHKIHUS, CIIOCOOBI 3agaHHs (YHKIHH, B3aUMHO
oOparHble (QyHKUMHU, KOMMO3UIUS (YyHKIMHA, rpaduk (YHKIMU, BBINOJHATH 3JEMEHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: 00JACTh ONpEAETCHHUS M MHOXKECTBO 3HAYCHMH
GyHKIMH, HYId QYHKUIUHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: YETHbIE U HEUETHBIC (YHKLUHU, MEPUOAUYECKHE
GYHKIUH, TPOMEXYTKM MOHOTOHHOCTH (YHKUHH, MaKCUMyMbl U MHHMMYMBbI (yHKLUH,
HauOoJIbIlIee M HaUMEHblIlee 3HaueHne (QYHKIUU Ha IPOMEKYTKE;

CBOOOZHO ONEpPUPOBATH MOHATHSMM: CTENEHHas (YHKUUS C HATYpaJbHBIM M IEJbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM U LEJNbIM IOKa3aTeneM, rpapuk
KOpPHSI N-Oi CTENEeHU KaK (QYHKIIMM 0OpaTHOW CTENEHH C HATypaJIbHBIM IOKa3aTeleM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHUHas MW JApoOHO-IMHEHHas (yHKUIUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO ONEepUpOBaTh MOHATUAMU: IMOKa3aTelabHas U Jorapupmuueckas (QyHKIMH, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JIJIsl pELIeHUs YPAaBHEHUI;

CBOOOJTHO OIEPUPOBATH IMOHATUAMHU: TPUTOHOMETPHUUYECKAsT OKPYKHOCTb, OIpeIesieHHe
TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Ipauku (QYHKUUH [UId MCCIEeOBaHMS MPOLIECCOB M 3aBHCUMOCTEH mpu
pelleHnu 3aja4 U3 APYTrux Y4YeOHBIX NMPEJAMETOB U PEaTbHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEIMUMHAMY;

Hayana maremaTH4yeckoro aHajamsa:

CBOOOJTHO ONEpHpOBaTh MOHATHUSAMH: apH(MeTHUecKas U TeoMeTpUyecKas MPOrpeccus,
OeckoHEeYHO yObIBarollasi reoMeTpruecKas Mporpeccus, JIMHEHHBIH U 3KCIIOHEHIUAIBHBIN POCT,
(dbopMyIIa CI0XXHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

HCITOJIB30BATh MTPOTPECCUU JJIs PELIEHUS PEAIBHBIX 3a4a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO ~ ONMEPHUPOBATH  MOHATUAMHU:  IIOCIIEAOBAaTENBHOCTh,  CIOCOOBI  3aJaHM
MIOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIEN0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;



CBOOOJTHO ONEpUPOBATh MOHATHAMU: HENpPEphIBHBIC (YHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMSA, HENpepbiBHAs HA OTpe3Ke, MPUMEHSTH
CBOICTBa HEMPEePBHIBHBIX (QYHKIIUI JIJIsl pelIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh TOHATHSAMU: TI€pBasi W BTOpas NPOM3BOJHBIC (DYHKIHH,
KacaresbHas K TpaduKy QyHKINH;

BBIYUCIISTH IPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMIIO3ULIUH JBYX (DYHKITHH,
3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKHUIA U (PU3UUECKUI CMBICI MPOU3BOIHOM JUIS pEeLIeHH 3a/1au.

MHoxecTBa H JIOTHKA:

CBOOO/THO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALINU HAJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi ONKUCaHUs PeabHbIX MPOILIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBaTH MOHATUSMU: OIpEAeTIeHHe, TeopeMa, ypaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHHUS U
HEPaBEHCTBA.

K koHumy o0ydenus B 11 kiacce oOydaroluiics MNOMYYUT CIEAYIOLIUE IPEIMETHbIE
pe3yabTaThl IO OTACIBHBIM TeMaM padoueil mporpaMMel y4eOHOTO Kypca «Anrebpa M Hadana
MaTEMaTHYECKOI 0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: HATypalbHOE W II€JI0€ YHCIO0, MHOXKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEN, UCIIOJB30BaTh NMPU3HAKU Aenumoctu nensix yucesn, HOJ u HOK
HaTYpaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKina;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTATKa 10 MOJIYJII0, 3alIUChIBAaTh HATypalbHbIC YKCIA B
pa3IMYHBIX O3ULIMOHHBIX CUCTEMAaxX CUUCIICHHUS,

CBOOOJHO OIEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHMCIO U MHOMXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBITOJIHATH apUPMETHIECKHE ONIEPALMU C HUMH U N300pakaTh HAa KOOPJMHATHOW TIOCKOCTH.

YpaBHeHUs M HEpaABEHCTBA:

CBOOOZAHO  OmepupoBaTh  TMOHATUSMHU:  HUPPALMOHAIbHBIE,  IOKa3aTelbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOANUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIIbHBIX MIEPEXO0B;

OCYLIECTBIISATH OTOOP KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJTHO OINEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoO0XouMble (POPMYJIBI JISl PELLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUAMHU: CHCTEMa U COBOKYITHOCTb YPaBHEHUH U HEPaBEHCTB,
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHHS] CUCTEMBI U COBOKYITHOCTEMN
pallMOHATIBHBIX, HPPALMOHAIBHBIX, [IOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHMH U
HEPaBEHCTB;

pewiaTh palUOHAalbHbIE, WPpPALMOHAIbHBIE, [OKa3aTelbHbIE, Jorapupmuyeckue Hu
TPUTOHOMETPUYECKNE YPABHEHHS U HEPABEHCTBA, COJIEP KAIAE MOAYJIN U ITapaMeTPBhI;

OPUMEHSATH rpaduuecKrue METO/IbI JJIs peIlIeH!Us] YpaBHEHHUH 1 HEPABEHCTB, a TAKKe 3a/1a4 ¢
napamMeTpamu;

MOJICIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YPaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEIOBATh IOCTPOEHHBIE MOEIIH
C MCIIOJIb30BAaHMEM arrapara anre0pbl, HHTEpIPETUPOBATh MOTYUYSHHBIH pe3yiIbTar.

DyHKUUHN U TPaPUKU:

CTPOUTH TpapUKU KOMIIO3UIMU (YHKIMH C TMOMOIIbIO 3JIEMEHTApHOTO HCCIIEAOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTH TeOMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKITHIA;

OPUMEHATH QYHKIUU U1 MOJECTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hauaja maTeMaTH4Ye€CKOI0 aHAJIM3A:



UCIIONIb30BaTh TMPOM3BOJHYIO ISl HCCIENIOBaHUS (YHKIMH HAa MOHOTOHHOCTH W
IKCTPEMYMBHI,

HAXOJWTh HaUOOJbIIIEe U HANMEHbINIEee 3HAYCHHS (PYHKIIMH HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIF30BaTh MPOU3BOIHYIO JIJIsl HAXOKACHU ST HAWMITYUIIIETO PEIICHHS B TPUKIIAIHBIX, B TOM
YHCIIEe COLUATbHO-I)KOHOMHUYECKUX, 3a/1a4aXx, 7S OTPEITICHUsI CKOPOCTH U yCKOPEHUs IpolLecca,
3alaHHoTO0 (popMyIIOi MK rpaduKoM;

CBOOOJHO ONEPHUPOBATH TOHATUSMU: TIEPBOOOPa3HAs, ONPEACIEHHBI HHTETPAJl, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hproorona-
JleriOnuna;

HAXOJIUTh IUIOMIAIU TNIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO HHTETpaJIa;

UMETh TPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUM HA TPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHHH,

peliaTh MpUKIAIHBIC 33/a4d, B TOM YHCJIEC COMHAILHO-DKOHOMUYECKOTO M (PU3UIECKOTrO
XapakTepa, CPeICTBAMH MaTEeMaTHIECKOTO aHAIH3a.
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5 TpuroHomeTpryecKme ypaBHeHus 20 1 https://resh.edu.ru/subject/51/11/
MOBbILEHHOMN CI0XHOCTH
3 Anrebpaunyeckue ypasHeHna. Cuctemsl 20 1 https://resh.edu.ru/subject/51/11/
HENMHENHbIX YPaBHEHUN
4 Mpon3soaHaa U ee MexaHNYeCcKuin 1 14 1 https://resh.edu.ru/subject/51/11/
reoMeTPUYECKUA CMbICA
5 MpumeHeHMe NPOM3BOAHOM K 29 1 https://resh.edu.ru/subject/51/11/
nccnenoBaHnio GyHKLUK
https://resh.edu.ru/subject/51/11/
6 IlepBooOpazHas 1 HHTETpa 16 1 D !
https://resh.edu.ru/subject/51/11/
7 Hrorosoe nosropeHue 33 1 0 :
OBHIEE KOJIMYECTBO YACOB I10 136 7 0
ITPOI'PAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KouaunuecTBO yacon
IIpax
No KouTpo THYEC aTa DJIEeKTPOHHBIE on OBbIC
Tema ypoka Be P A P bp
n/n JbHBIE KHe u3yueHusi oOpa3oBaTe/ibHbIE pecypchl
ero
padoThI padot
bl
. https://resh.edu.ru/subject/lesson/4730/
1 [eicrenTenbHble Yncna 1
CreneHHan QyHKUMA
MokazaTtenbHasa GyHKLMA
4 Norapnommnueckas GyHKumA 1
5 TpuroHomeTpudeckme bopmybl 1
6 TpuroHomeTpuyeckme GyHKLMK 1
7 TpuroHomeTpuyeckme GyHKLUN 1
8 [unarHoctnueckas KOHTpoibHasA paboTa 1 1
9 3ameHbl B TPUrOHOMETPUYECKMX YPaBHEHUAX 1
10 3ameHbl B TPUrOHOMETPUYECKMX YPaBHEHUAX 1
11 OAaHopoAHbIe TPUTOHOMETPUYECKUE YPAaBHEHMA 1
12 OaHOPOAHbIE TPUFOHOMETPUYECKMNE YPaBHEHMA 1
13 BeeaeHue BCMoOMOraTeNbHOro yria B 1

TPUFOHOMETPUYECKMX YPaBHEHUNAX



https://resh.edu.ru/subject/lesson/4730/

BseaeHWe BCnomoraTte/ibHoro yria B

14 TPUrOHOMETPUYECKUX YPaBHEHUAX

15 MpuMmeHeHne TPUroHOMETPUYECKUX GOpPMYN
Nnpwu peweHnn ypaBHEHN

16 OT60p KOpHE B TPUTOHOMETPUYECKMX
YPaBHEHUSAX

17 OT60p KOpHEl B TPUTOHOMETPUYECKMX
yPaBHEHUSAX

18 OT60p KOpHEl B TPUTOHOMETPUYECKMX
yPaBHEHUSAX
OT60p KOpHE B TPUTOHOMETPUYECKMX

19 yPaBHEHUSAX

20 Ypok 0606L1eHMA, cucTemaTmM3auum u
KOppPEeKLUN 3HaHUI

21 Ypok 0606LeHMA, cMcTemaTm3aumnm u
KOppPeKLUUn 3HaHUI

29 Ypok 0606L1eHMA, cucTeMaTM3aUmnmn u
KOppPeKLUUn 3HaHUI

23 Ypok 06061LLeHMA, cucTemaTm3aumnm u
KOppPeKLUN 3HaHUI

24 Ypok 06061LeHMA, cucTemaTm3aumnm u
KOppPeKLUnN 3HaHU

o5 Ypok 06061LLeHMA, cucTemaTm3aumnm u
KOppPeKLUnN 3HaHU

26 Ypok 06061LLeHMA, cucTemaTm3aumnm u

KOPPEeKUUn 3HaHWi




YpoK 0606LLeHUA, cuctematusaumm n

27 . 1
KOPPEKLMN 3HAHWI

)8 KoHTposibHas paboTa no Teme « 1
TpuroHomeTpuyeckme ypaBHeHUa»

29 AHanuM3 KoHTpoNbHOW paboTbl. JeneHune 1 https://resh.edu.ru/subject/lesson/5298/
MHOFOY/EHOB.

30 PeweHwne anrebpanyeckmx ypaBHeHMN 1 1
HepaBeHCTB

31 CUCTeMbl He/IMHEHbIX YpaBHEHWI C ABYMA 1
HeM3BeCTHbIMU

39 Pa3nnyHble cnocobbl peleHnsa cnuctem 1
YPaBHEHWI C ABYMSI HEU3BECTHbIMM

33 PasnuuHble cnocobbl pelleHmns cuctem 1
YPaBHEHUI C ABYMA HEU3BECTHLIMM

34 PelueHune 3a4a4 C NOMOLLbIO CUCTEM YPaBHEHMI 1

35 PelleHne 33434 C MOMOLLbIO CUCTEM YpPaBHEHUI 1

36 MapameTpbl B ypaBHEHUAX 1

37 MapameTpbl B ypaBHEHUAX 1

. https://resh.edu.ru/subject/lesson/5540/

38 [OpobHo-nnHenHan yHKUMs u ee rpadmk 1

39 Mcnonb3oBaHue CBOWCTB GYHKLMM NpU 1
pelleHnn ypaBHEHWIA, HEPaBEHCTB, CUCTEM

40 Mcnonb3oBaHue CBOWCTB GYHKLMKN NpU 1
pelleHnn ypaBHEHWIA, HEPaBEHCTB, CUCTEM

41 PelleHue ypaBHEHUI1 M HEPABEHCTB METOA0M 1
pauMoHanu3sauum

42 PelleHue ypaBHEHUI1 M HEPABEHCTB METOA0M 1

pPaunoHann3saunmn



https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/5540/

PelueHne ypaBHEHWNI U HEPaBEHCTB METOA0M

43 paunoHanmsalum
44 Ypok 0606|J.I,eHVIFI,UCVICTemaTVBaLI,MM "
KOpPpPeKuUn 3HaHWUi
45 Ypok 0606|J.I,eHVIFI,UCMCTEMBTM3aLI,VIVI n
KOpPpPeKUUn 3HaHWUi
46 Ypok 0606LieHMA, cucTeEMATM3aLUMN U
KOPPEKLUN 3HAHWUI
47 Ypok 0606LeHMA, cucTemaTmsaumnm u
KOPPEKLUN 3HAHWNI
48 KoHTponbHas paboTa no Teme «
Anrebpanyeckune ypaBHeHMA U HepaBeHCTBa»
49 AHann3 KOHTposibHOM paboTbl. Mpeaen https://resh.edu.ru/subject/lesson/4921/
nocaea0BaTeNbHOCTH.
50 MpouU3BOAHAA 1 €€ MEXaHUYECKUIA CMbICA https://resh.edu.ru/subject/lesson/4923/
51 Mpoun3soaHan cTeneHHoM GyHKLMM https://resh.edu.ru/subject/lesson/4922/
52 Mpon3BoAHan CTeNeHHOMN GpyHKUMM
53 MpaBuna AndbepeHLMpoBaHHS https://resh.edu.ru/subject/lesson/3954/
54 Mpasuna anddepeHUMpoBaHmUA
55 Mpon3BOAHbIE HEKOTOPbIX 3/IEMEHTapPHbIX https://resh.edu.ru/subject/lesson/6114/
$YHKUMM
56 Mpon3BogHbIE HEKOTOPbIX 3/1eMEHTapPHbIX
$YHKUMM
57 Ypok 06061LeHMA, cucTemaTmsaumnm u

KOPPEeKUUn 3HaHWi



https://resh.edu.ru/subject/lesson/4921/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/6114/

KoHTponbHasa pabora no teme «lMoHATHE

58 .
NPOW3BOAHOW»
59 FCOMETPUIECKHiA CMBICH NPOIBOAHOM https://resh.edu.ru/subject/lesson/3976/
60 YpaBHeHMWe KacaTeibHOM K rpaduky dyHKLMM
61 YpaBHeHMe KacaTesibHOM K rpadrKy GyHKLMM
62 Ypok O6O6IJ.I,eHMH,VCMCTeMaTM3aLI,MM "
KOPPEeKLMKN 3HaHWI
63 KoHTposbHas paboTa no Teme
«eoMeTpUYeCcKnit cMbIC/1 MPOU3BOAHON Y
64 AHanM3 KOHTpPObHOM paboTbl. Bo3pacTaHue u https://resh.edu.ru/subject/lesson/3966/
ybbiBaHWE GYHKUMMU
65 BospacTaHue 1 y6biBaHue GyHKUMM
66 BospacTaHue 1 ybbiBaHue GyHKLMM
67 SKCTPEMyMbI BYHKLIM https://resh.edu.ru/subject/lesson/3987/
68 IKcTpemymbl GyHKUUN
69 IKCTpemMyMbl GYHKLIUK
70 MpuMMeHeHVe NPOM3BOAHON K MOCTPOEHUIO https://resh.edu.ru/subject/lesson/4016/
rpadukos dyHKLUMMU
71 MpuMeHeHVe NPOM3BOAHOM K MOCTPOEHUIO
rpadukos GyHKUUM
7 MpuMeHeHVe NPOM3BOAHOM K MOCTPOEHUIO
rpadukos dyHKLUMM
73 Ypok 06061LeHMA, cucTemaTm3aumnm u

KOPPEeKLUn 3HaHN



https://resh.edu.ru/subject/lesson/3976/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/4016/

KoHTposibHas paboTa no teme «lMpumeHeHne

74 NPOM3BOAHOW K MOCTPOEHWIO rPaduKoB
bYHKUMNY
75 Haunbosbliee n HaMMeHbLLee 3HaYeHue https://resh.edu.ru/subject/lesson/6115/
dYyHKUMM
76 Haunbosbliee n HaMMeHbLLIee 3HaYeHue
$yHKUMM
77 Haunbosnbliee n HaMMeHbLIee 3HaYeHne
$yHKUMM
28 BbInyKi0CTb rpadmKka GpyHKLUKN, TOUKM https://resh.edu.ru/subject/lesson/6116/
nepervba
29 BbINYKNOCTb rpadunKa GpyHKLUKN, TOYKK
nepervba
80 Ypok o6o6m,eHMﬂ,vcmcremarmau,mm "
KOPPEeKLMN 3HaHWI
81 Mcnonb3oBaHMe CBOMCTB PYHKLUNKN U ee
NpPoM3BOAHOW NPU UCCNeA0BaHNN TPadUKOB
82 Mcnonb3oBaHWe CBOWCTB GYHKLUN U ee
NpPoM3BOAHOW NPU UCCNeA0BaHNN TPadUKOB
83 Mcnonb3oBaHWe CBOMUCTB GYHKLUN U ee
NPOM3BOLHOW NPW UCCNeL0BaHUN TPadUKOB
84 Ypok 06061LLeHMA, cucTemaTm3aumnm u
KOPPEeKUUn 3HaHWUi
KoHTponbHas paboTa no Teme «
85 FeoMeTpUYEeCKMit CMbIC/T MPON3BOAHON»
86 AHanun3 KoHTpobHOM paboTbl. MepBoobpaszHas. ttpssf/resh.cciu.rufsub.eet/lesson/ 4924/
87 MpaBWaa HaxoxXaeHUs nepBoobpasHol https://resh.edu.ru/subject/lesson/3993/



https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6116/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/3993/

88 MpaBuna HaxoxaeHUA nepsoobpasHol
L. https://resh.edu.ru/subject/lesson/6117/
89 Mnowanb KPMBOAUMHENHOM Tpaneumu
90 Mnowanb KPMBOANHENHOMN Tpaneunn
91 Mnowaab KpMBOAMHENHOW TPanewumm
BbluMCNEHNE UHTErPANoB. BbluncneHune .
. https://resh.edu.ru/subject/lesson/4037/
92 naowagei NAOCKUX GUryp ¢ NOMOLLLbIO
onpeaeneHHoro uHTerpana.
BbluMcaieHNe UHTErpanos. BoluncaeHune
93 naowaaen n1ockmux Guryp ¢ NOMoLLbHo
onpeaeneHHoro uHTerpana.
BbluMCaEHNE UHTErPanoB. BbluncneHue
94 naowagen naocknx puryp ¢ NOMoLLbio
onpeaeneHHOro uHTerpana.
BbluMcneHWe nHTerpanos. BoluncneHmne
95 naowaaen n1ockmux Guryp ¢ NOMoLLbHo
onpeaeneHHoro nHTerpana.
MpyMeHeHWe NPON3BOAHON U UHTErpana K https://resh.edu.ru/subject/lesson/6195/
% peLlleHnIo NPaKTUYeCcKMx 3aad
MpyMeHeHWe NPON3BOAHON U UHTErpana K https://resh.edu.ru/subject/lesson/6118/
o7 peleHnIo NPaKTUYeCcKMX 3a4au
YpoK 0606LLeHNs, cucTemaTmM3aumm
%8 KOPPEeKLUnN 3HaHWUM
Ypok 06061LeHMA, cucTemaTmsaumnm u
%9 KOPPEeKUUnN 3HaHUi
100 Ypok 0606LeHnA, cucTemaTmsaumnm u

KOpPpPEeKUUn 3HaHWi



https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/6195/
https://resh.edu.ru/subject/lesson/6118/

KonTtponbHast pabora o Teme

101
«IlepBooOpa3Has 1 UHTErpaD)

102 JetictButenbHbie uyncia. CTEneHb ¢
palroHaIbHBIM MIOKa3aTeIeM

103 B3anMHo-00paTHbIe PyHKITUN

104 WppanronaibHbIe ypaBHEHUS U
HEpaBEHCTBA

105 HppanmonansHblie ypaBHEHUS U
HEpaBEHCTBA

106 [TokxazarenbHbIC ypaBHEHUS! U HEPABEHCTBA

107 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

108 Pemenne TpUroHOMeTpHUUECKUX YpaBHEHUI
Y HEPaBEHCTB

109 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
Y HEPaBEHCTB

110 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
Y HEPABEHCTB

111 Pemienue 3a1a4 ¢ 5)KOHOMUYECKUM
coJiepKaHueM

112 Pemmenue 3agad ¢ 5KOHOMHUYECKUM
coJiepKaHueM

113 Pemmenue 3agad ¢ 93KOHOMHYECKUM
coJiepKaHuEM

114 Pemienue 3a1a4 ¢ 5KOHOMUYECKHM
coJiepKaHueM

115 Pemenue 3a1a4 ¢ 5KOHOMUYECKUM

coJIep)KaHueM




YpoK 0606LLeHUA, cuctematusaumm n

https://resh.edu.ru/subject/lesson/5100/

116 .
KOPpPeKUMn 3HaHWi

117 YpokK o6o6m,eHMﬂ,vcwcremamsau,wm "
KOPPEKLUNN 3HAHUI

118 YpokK o6o6m,eHMﬂ,ucwcremamsau,wm "
KOpPpPeKUUn 3HaHWi

119 Ypok 0606m,eHMﬂ,vcmcremarmau,mm "
KOpPpPeKLUn 3HaHWI

120 Ypok 0606m,eHMﬂ,vcmcremarmau,mm "
KOpPpPeKLUn 3HaHWI

121 Ypok 0606m,eHMﬂ,vcmcremarmau,mm "
KOpPpPeKLUn 3HaHWI

199 Ypok O6O6IJ.I,EHMH,UCMCTemaTM3aLI,MM "
KOPpPeKLMn 3HaHW

123 Ypok 0606U.I,eHMH,UCMCTemaTM3aLI,MM n
KOPPEKLUNN 3HAHUI

124 Ypok 0606U.I,eHMH,UCMCTemaTM3aLI,MM "
KOPPEKLUNN 3HAHUI

125 Ypok 0606U.I,eHMH,UCMCTemaTM3aLI,MM "
KOPPEeKUUnN 3HaHUi

126 Ypok 0606|J.I,eHMH,UCMCTemaTMBaLI,MM "
KOPPEeKUUnN 3HaHUi

197 Ypok 0606U.l,eHVIH,UCVICTEMaTI/BaLI,VIM n
KOPPEeKUUnN 3HaHUi

198 Ypok 0606LeHMA, cMcTemaTm3aumnm u
KOPPEeKLUUn 3HaHW

129 Ypok 0606LeHMA, cucTemaTmsaumnm u

KOPPEeKLUn 3HaHN



https://resh.edu.ru/subject/lesson/5100/

YpoK 0606LLeHUA, cuctematusaumm n

130 KOpPpPeKUUn 3HaHWUi

131 HroroBast kKoHTpoIbHAs paboTa 1

132 YpokK o6o6m,eHMﬂ,vcwcremarmau,wm "
KOppeKumn 3HaHn1

133 YpokK o6o6m,eHMﬂ,ucwcremarmau,wm "
KOppeKumn 3HaHn1

134 Ypok 0606m,eHMﬂ,vcmcremamsau,mm "
KOpPpPeKLUn 3HaHWI

135 Ypok 0606m,eHMﬂ,vcmcremarmau,mm "
KOpPpPeKUUn 3HaHWN

136 YpoK 0606LieHns, cuctematusaumm n

KOpPpPeKLUn 3HaHWI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

y4ebHMK ana obleobpasoBaTeNibHbIX yUpexXaeHUn: 6a3oBbIn 1 yraybneHHbIn yposHU. Annmos LLLA.

«Anrebpa 1 Hayana mateMatuyeckoro aHanusa. 10-11 knaccei». M., «lpoceeweHmes, 2022

METOANYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA

1. VyeOnuk. AmumoB LA, Komssrun FO. M., u ap. Anrebpa u Haudana
Matemaruueckoro aHanuza. 10-11.M.:IIpocsemenue, 2022

2. Wzyuenue anreOpsl u Havan aHanmsa. @enopoa H. E. Kuura mnsa yuurens. 11 ki,
[Ipoceenienne,2018

3. JlupmakTuyeckue MaTepuanbl Mo aiaredpe W Havanmam aHanm3a Juis 11 kiacca,
M.N.1abynus, [Ipocsemenwne, 2018

4. Aunrebpa u Hayala MaTeMaTHYeCKOro aHaiu3a. Temaruueckue TecThl, 11 Kmacc.
M.B.Tkauesa. [IpocBemenne,2017

5. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomeTpuu ajist 7 — 11 kiaccos.
— M.: [Ipocseuenue, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

o http//ikt.ipk74/ru
e http//etudes.ru
o http//zada/ru



