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HOACHUTEJIBHASA 3AIIMCKA

Y4eOusplii Kypc «Anrebpa W Havajla MaTEMaTHYECKOTO aHAIM3a» SIBISIETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B IPOrPaMME CPEIHEro OoOIIero odpa3oBaHUS,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIeUMBAaET MHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYTrod CTOPOHBI, (hOPMHUPYET
JOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJaloNIuXcsi Ha YPOBHE, HEOOXOIMMOM
JUISE OCBOCHUSI MHPOPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M IPYTHUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKd, KOTOopas (OpMYIUPYET CBOU
TOCTIKCHHUS B MAaTEMaTHIECKOH opMme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHICHIINN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOU JKU3HH,
TIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIL30BAaTh WX IS JATbHEUIIEro oOpa3oBaHUS W B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe aOCTPAKTHBIMH W JIOTHUECKH
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBACT
YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JOKa3bIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHIECKOE MBIITUICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Havala MaTeMaTUYECKOTO
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITETTLHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH peaTbHBIX CHTYyaIui,
WHTEPNPETAllMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  [pUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMPHPOJIE, HAyKe H HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GOPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUsS, TaK W dYepe3 crenuduky ydeOHOH
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSATEITLHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3ysIbTaT.

B ocHOBe MeToanku 00y4ueHHs anredpe u HayajaM MaTeMaTHIeCKOro aHaln3a
JIKUT ACATETHHOCTHBIA IPUHIIAIT 00 YICHUS.

B cTpykType yuebHOTro Kypca «Anredpa u Hadaia MaTeMaTHIeCKOTO aHATTN3a)
BBIICJICHBl  CIAEAYIOIIHE COAEPXKATEIbHO-METOANYEeCKue JuHuU: «Yucma wu
BEIYHCIICHUS», «DyHKIMM U rpadukny, «YpaBHCHHS W HepaBeHCTBay», «Hauana
MaTEMaTUYECKOro  aHanu3a», «MHOXkecTBa U Joruka». Bce OCHOBHbBIE
COZlepP KaTeIbHO-METOIMYECKHE JIMHUW U3YYalOTCS Ha TPOTSHKCHUM JIBYX JIET



o0y4eHHUs Ha YPOBHE CpeHEro 00Iero 0opa3oBaHusi, €CTECTBEHHO JOMOJHSIS APYT
Jpyra ¥ MOCTENEHHO HACKIIIAsCh HOBBIMU TeMaMU U pa3enaMu. JlaHHbIN yueOHbIN
KypC SIBJISIETCS WHTErPAaTUBHBIM, IOCKOJIbKY OOBEenuHsEeT B cebe cojaepKaHue
HECKOJIbKUX MAaTeMaTHYECKHX AMCIUIUIMH, TaKUX KakK anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUM aHATU3, TEOPUS MHOKECTB, MaTeMaTuueckas jJjoruka u apyrue. [lo
Mepe TOTO KaK 00ydJaroluecs: OBJIaIeBaOT BCE Ooyiee MUPOKUM MAaTeMaTHUYECKUM
anmapaTroM, y HUX IOCJIeI0BaTeIbHO (POPMUPYETCS M COBEPIIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHUECKYI0 MOJI€Jb peaJlbHON CHUTyallud, NPUMEHSTh 3HaHUS,
MOJIYYEHHBbIE TIPU H3YYECHHHM Y4eOHOro Kypca, JUIS PELICHHs CaMOCTOSITEIBHO
chopMyIHMpOBAaHHON MaTeMaTHYECKOW 3aJayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxatenbHO-MeTOANYeCKast JUHUA «YHucna v BBIYUCIIEHUS» 3aBEPINACT
dbopMupoBaHNE HABBIKOB MCIIOJIb30BAaHUSI JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOI'0 o01iero oopasoBanus. Ha ypoBHe cpennero obiiero
oOpazoBaHuss 0co00€ BHHMaHUE yhensercs (OPMUPOBAHUIO  HABBIKOB
pallMOHANLHBIX BBIUMUCICHHM, BKJIIOYAIOIIMX B CE€0S HCIOIb30BaHUE Pa3IUYHBIX
dbopM 3amucu Yuciaa, YMEHUE JeNlaTh NPUKUJKY, BBIMNOJHATH MPUOIMHKEHHBIC
BBIYMCIICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaThb C MAaTEeMAaTHUYECKUMHU
KOHCTAHTaMU. 3HAKOMbIE OOY4YaIOIIMMCS MHOXXECTBA HATypaJIbHBIX, UENbIX,
pallMOHANBHBIX M JICUCTBUTENBHBIX  YHUCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcCel. B KaxXaoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckre 3aJadyd U ONepaluu: JACJICHHE HaIlleno,
OMEPUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IEJIbIX YHCEN, OCOObIe CBOICTBA
palMOHAJIbHBIX U UPPAIMOHAIIBHBIX YUCEN, apuPMETHYECKUe OIepaluu, a Takxke
W3BJICYCHUE KOPHS HATYpPaJbHOM CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCEI.
brnarogapst mocienoBaTeIbHOMY pPACHIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS JJIsl PEIICHUs Pa3MyHbIX 3a7a4
dbopmupyeTcsi IpeACcTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HAayKu W €€ pojid B
MOCTPOCHUH MOJEICH peallbHOTO MHpA, IIUPOKO HCIOIB3YIOTCA 0000IIeHuEe U
KOHKpETHU3aIIUsl.

JIunusa «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha TMPOTSIKEHUH BCETO
o0y4yeHHs Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHUs, MOCKOJBKY B KaXIOM
paznene IlporpaMmbl OpPEeAyCMOTPEHO pEUICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yabTare oOOydYalollMecsl OBJIaJIEBAIOT PA3IUYHBIMU METOJIAMH  PEIICHUS
pallMOHANBbHBIX, HUPPALMOHAIIBHBIX, TOKa3aTEeNbHBIX, JOrapuPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKxXke 3ajady,
comepKamux napameTpbl. [lomyyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCA MpHU
UCCIIeIOBaHUU (DYHKIIMA C TIOMOIIBI0 MTPOU3BOJAHON, TIPU PEIICHUHA TPHUKIATHBIX
3a/7a4 U 3a7a4 Ha HaXOXJAeHWE HauOOIbIIUX M HAMMEHbBIIUX 3HAYEHUU (PYHKIUU.



JlanHasi coneprkarenbHas JIMHUSL BKJIIOYAET B ce0s Takxke (POpMUpPOBaHHE YMEHUMN
BBIMIONIHATh ~ pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHHsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKXe BbIPAXKEHUH,
CoJlepKalllUX CTeneHu W Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
MaTepHalia IPOUCXOIUT JajdbHENIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOT O
MBIIIJIEHUST 00yYaromuxcs, GOPMHUPYIOTCS HaBBIKH JACTYKTHBHBIX PacCCy>KIEHUH,
paboThl C CHMBOJIBHBIMH (OpMamH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJE PABEHCTB U HEpaBEHCTB. Airedpa npenanaraer 3pPpexkTuBHbIE
UHCTPYMEHTBI [JIsl pEHICHUs] TMPAKTHUYECKMX U €CTECTBEHHO-HAy4YHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeTOAMYeCcKass JuHUA «DyHKIMH © TpaduKku» TECHO
NeperieTaeTcs ¢ JPYrUMU JIMHUAMHM y4eOHOrO Kypca, MOCKOJbKY B KAaKOM-TO
CMBICIIE 33Ja€T MOCIeI0BATEIbHOCTh U3YUEHUsSI MaTepuaia. M3ydenue cTerneHHou,
MOKa3aTeIbHOM, JIorapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWCTB
U rpaduKOB, UCTIOIB30BaHNE (DYHKIMI JUTsl pElIeHUs 3a7ad U3 JAPYTuX YIeOHBIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIH30M,
TaKk M C pEIIeHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM OosblllOE BHUMaHUE
ynensiercst GOpMHUPOBAHUIO YMEHHS BbIpakaTh (OpMyIaMH 3aBUCUMOCTH MEXAY
pa3IMYHBIMH BEJIMYMHAMH, MCCIEI0BaTh IOJYyYEHHbIE (YHKLUUH, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUK HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISONINX BHIPAXKATh 3aBUCUMOCTH MEX]1y BEIMYMHAMU B PA3TUIHON
dbopme: aHAIMTHYIECKOM, Tpadudeckoit u caoBecHOU. Ero m3ydueHue crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUUYECKOTO MBIILICHUS, CHOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aIMH, UCTIOIb30BAHUIO aHAJIOT Hil.

ConepxxarenbHasi nuHus «Hauyana MareMaTHyeckoro aHajuzay MO03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTEeMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYIHBIX OOYyYaronIMMCsl, TaK KaK y HUX MOSBIIAETCS BO3MOKHOCTH CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, ONpeAensaTb MX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHHsI TmpoueccoB. JlaHHasg coaep)karenpHas JIMHAA OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENeld peajbHbIX CHUTYallUH,
MO3BOJISIET HAXOJUTh HAUJTy4llIee PEIICHUE B IPUKIIATHBIX, B TOM YKCJIE COIIMAIBHO-
SKOHOMHYECKHX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJIM3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMATBHO-IOIHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHUW pACIO3HABaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE 1 UCKyccTBe. OOydaromuecs y3HaloT O BbIIAIOIIUXCS
pe3ynbTaTax, MOJYYECHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU KaK HAYKH, U 00 HX
aBTOPAX.



ConepxaTtenbHO-MeToANYecKast JIMHUS «MHOXEeCTBa M JIOTUKay BKJIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIbHON MaTeMaTHUKH
U TpeiaraloT HanbOojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIIONIMNA BCE Pa3/elibl
MaTEeMaTUKH H ©€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHUYCCKUE
JUCIUIUIMHBL W WX TPWIOKEHUsT B eAuHoe 1enoe. [loaTomMy BaxHO 1aTh
BO3MOXXHOCTh OOydYaromeMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIL30BATh €0 JIJIS BBIPAKEHUS CBOWX MBICIIECH.
JpyruM BakKHBIM TPU3HAKOM MaTEeMaTHUKH KaK HayKd CJEAyeT IPU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN | CJEAOBAHHE OMpPEneNEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIUICHHS
00y4aronmxcsi, IO3BOJISIET UM CTPOUTH CBOM PACCY>KIICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOT'O0 MOJCIUPOBAHUS, KOTOPHIE MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOEHUS MOJleNiel peabHBIX
CUTyallMii, HCCIEAOBAHUS DTHX MOJENEed C TOMOIIBIO0 ammapara aiareopbl u
MaTEMaTUIECKOTO aHajan3a, WHTEPIpPETAIMH TOIYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHAS BIUIETCHBI B KaXKIIBIH U3 Pa3/IeNoB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHa
y4eOHOro Kypca IIMPOKO UCIOJb3YyeTCs i pelleHus MpUKIaaHbIX 3anad. [lpu
pElIeHUH  peabHbIX  MPAKTUYECKUX  3a7ad  oOydaromiyecss  pa3BHBAIOT
HAOII0JIaTeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETU3UPOBATh  IPoOJIeMy.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHHUS NPUKIAIHBIX 3a]a4
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM yu4eOHOro Kypca «Anredpa u Hadama
MaTEMaTHYECKOTO aHaTTN3a.

Ha wusyuenune yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOro
aHanuzay oTBoauTcs 272 vaca: B 10 ximacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).

COJEPKXAHME OBYYEHUA
10 KUIACC

Yucjia u BEIYUCTICHUSA



Panmonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHeuHbIe Tepuoanyeckue aApoou. [IpumeHenue apoOGelt U MPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPaciel 3HaHUM U PeaIbHOU KU3HMU.

[lelictBurenbHble 4yucna. PanuoHanbHblE W UppALMOHAIBHBIE YHCIA.
Apudmernueckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIENCTBUTENBHOTO YKCIa U ero cBOoMCTBA. [IpuOmmkEéHHbIE BHIYUCIICHUS, MPAaBHUIIA
OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ uensiM mnokaszareneM. bunom Herotona. Hcnonbp3oBaHue
noaxoAseld Gopmbl 3aMUCH AEHCTBUTEIBHBIX YUCEI JIJIs PEIICHUS TPAKTUIECKUX
3a71a4 Y MPEJACTABJICHUS JAHHBIX.

ApubdmMernyeckuii KOpeHb HATYPaJTbHON CTENIEHU U €r0 CBOICTBA.

CreneHp € palnuMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM NTOKA3aTEIEM.

Jlorapudgm umcna. CpoiicTBa jorapudma. JlecsTUUHbIE W HaTypalbHbIE
jorapuMsbl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCJIOBOTO apryMeEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHUA-CleACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIETBIX U APOOHO-PAIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOW IEPEMEHHOMW. JlelleHHMe MHOrodjeHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHsl ¢ neapiMu Ko3hpuuueHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COMIEPIKAIINUX CTETICHN 1 KOPHH.

UppaumnonanbHeie YpPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
UppalOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPAaBHEHMM.

[IpeobpazoBaHue BhIpAKEHUH, COIEPIKALTUX JOTapU(MBI.

Jlorapudmuyeckue YpaBHEHUS. OcHOBHbIE METOBI peleHus
Jgorapu(MUYECKUX ypaBHEHHI.

OcHoBHBIE TPUTOHOMETPUYECKHUE bopMyIIHL. [TpeobpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHH.
Pemenune cucrem JNMHENMHBIX ypaBHEHUW. Marpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHHH. OnpenennTens MaTpUIIbl 2X2, €ro TEOMETPUUECKUN CMBICI U CBOICTBA,
BBIUKCJICHUE €r0 3HAYCHUS, NMPUMECHEHUE OINPEACIUTEINS ISl PEIICHUS CUCTEMBI
JIMHEMHBIX YypaBHEHUHU. PelieHne npukinagHblX 3a7ad C IOMOIIBK) CUCTEMBI



JIMHENHBIX ypaBHEHUU. McciienoBaHne TOCTPOCHHOW MOJENU C TTIOMOIIBIO MaTPUIL
Y ONPENIETUTENEH.

[TocTpoenne MaTeMaTUYECKUX MOJEIEN pealbHOM CHUTYallud C IOMOIIBIO
YPAaBHEHHIM W HEpPaBEHCTB. lIpuMeHEeHHWe ypaBHEHHMI W HEPABEHCTB K DPELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3JINyHbIX 00J1acTel HAyKU U peabHOW )KU3HHU.

DYyHKIUMN U TPaPUKHU

Oynkius, cmocoObl 3amanus (yHKIuH. B3aumHO oOpaTHble (YHKIHH.
Komnozumms ¢yskuuit. I'paduk QyHKIuMu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB HyHKIIHIA.

OO6nactp ompeneraeHuss 1 MHOKECTBO 3HaueHuW ¢GyHkuuu. Hymu dyHkimm.
[TpomexxyTku 3HakomocTosHCTBA. UETHBIe U HeuéTHbIe GyHKIMU. [lepuognaeckue
bynkuuu. [IpoMeXyTkKM MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMbI
¢bynkuuu. Hanbomnplee n HauMeHbIIee 3HaUeHUsT QYHKIMUA HA TPOMEKYTKE.

JluneitHasi, KBaJpaTuyHasi W APOOHO-TMHEHHAs (PYHKIMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (yHKLIMS ¢ HATypaldbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. ColicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK PyHKIUU 0OpaTHOM CTENEeHU
C HaTypaJbHbIM IIOKA3aTEJIEM.

[loka3zaTenbHass W jorapupmuyeckas (QyHKUHUHU, MUX CBOWCTBA M TpadUKH.
Ucnonw3oBanue rpadukoB GyHKIUN 151 PEIICHUS] YpaBHEHUM.

TpuroHoMmerpruyeckasi OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YUCIIOBOTO apryMEHTAa.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B pEAIBHBIX IMPOLECCaX H SBJICHUSAX.
I'pacduku peanbHBIX 3aBUCUMOCTEN.

Hayana maTteMaTH4eCKOro aHajausa

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCJEedOBaTEIbHOCTEH. MeTon
MaTeMaTH4YE€CKOW MHIYKIMHA. MOHOTOHHBIE M OTPAHUYEHHBIE TOCIEA0BATEIILHOCTH.
Hcroprsi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalin3a OECKOHEUHO
MaJbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reomeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
Mporpeccuu. JIMHEWHbIN U YKCIIOHEHIMAIBHBIN pOoCcT. Hucio €. PopMyJia CI0KHbBIX
npoueHToB. Mcnonp30BaHWE TPOrPECCHMU I PELICHHWS pealbHbIX 3a/ad
IIPUKJIIAIHOTO XapaKrepa.

HenpepoiBubie (yHkiuu u ux cBoidcTBa. Touku paspbiBa. ACHUMITOTHI
rpa¢ukoB (Qynknumit. CBoiicTBa (YHKIMN HENPEpPBIBHBIX Ha OTpe3ke. Meroj
VHTEPBAJIOB JUIl PEUICHHWS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
byHKIUN TS periieHust 3a1ay.



ITepBas u BrOpas npousBojaHble GyHKIMU. OnpeeeHue, TeOMETPUIECKUN U
(bu3MUeCKil CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTelbHOU K rpaduKy QyHKIIUH.

[IpousBoaHBIE  AIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CymMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIHM.

MHo:xecTBa M JIOTHKA

MHOXkeCcTBO, omnepanuyd HaJl MHOXKECTBAMM M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. [IpuMeHeHHEe TEOPETHUKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSI PEATbHBIX MPOLECCOB W SBJIEHUW, MPHU PEIICHUU 3adad M3 JPYTHUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypansnbie u nensie uncna. [IpuMmeHeHrne Npu3HAKOB JEIMMOCTH LIEIIBIX
yyces, HaumOonpImui obmmi aenmutens (mamee — HOJl) m HaumMmenbimee oOiee
kpatHoe (nanee — HOK), ocrarkoB mo moyito, anroputMma EBknnna s pemieHus
3a/1a4 B LENbIX YACIAX.

Kommekcuble uucna. Anredpanudeckass W TPUTOHOMETpUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hciia. ApupMETUYECKHe Olepaluud ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs PelIeHUs PU3NYECKUX U T€OMETPUYECKUX 3a4au.

YpaBHeHUs M HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBYsI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OCHOBHbIE METOJbI pELICHUS TIOKa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX YPAaBHECHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTeil HAYKH U peasibHOM KU3HU, HHTEPIIpETaIs
HOJIy4YEHHBIX PE3YyJIbTaTOB.

DOyHKUUM U rpaduxu



I'padux kommozunuu GyHkiuid. ['eomerpuyeckue o00pa3bl YpaBHEHHH W
HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue PyHKIINHN, X CBONCTBA U TpadUKH.

I'papuueckne meTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI pEUICHUS 3a]1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOphIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MPEAMETOB U PEATTbHOM KU3HHU.

HauaJjia MmaTeMaTH4e€CKOr0 aHAJIU3A

[Ipumenenre MPOU3BOAHON K MCCIENOBAHHUIO (DYHKIIMH HA MOHOTOHHOCTH U
sKCcTpeMyMbl. Haxoxenre HanbobIero 1 HAMMEHBITIEro 3HaYeHU I HeNPEPhIBHON
(yHKIMK HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NPUKIAIHBIX 3a/adax, Ui ONpPENeNICHHs] CKOPOCTM U YCKOpPEHHMs IMpoIecca,
3aIaHHOTO (HOPMYJIIOH WK TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [IpaBuna HaxoxIeHUs IepBOOOPA3HBIX.

Wnrerpan. I'eoMerprueckuil CMbICI HHTETpaIa. Beraucienne onpenae€HHoro
uHTerpaia no ¢gopmyne Herorona-Jleiionuna.

[IpumeHeHue wHTErpana il HAaxXOXKIEHUS IUIOWIAJEH IUIOCKMX (uUryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Ipumepsl pemenuit auddepeHnuaibHbIX ypaBHEHUN. MaTeMaTuyeckoe
MOJIETUPOBAHUE pPEATBbHBIX MPOLECCOB C TMOMOUIbIO U] PepeHIInaTbHBIX
YPaBHEHUHU.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBI VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT O WIEHA POCCUNUCKOr0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP
rpaXIaHCKOro  obmiectBa  (BBIOOpBI,  OOPOCBL W JPYyroe), yMEHHue



B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMY U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTb POCCUHCKON T'pakIaHCKOW UIECHTUYHOCTH, YBaXKEHUS K
OPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JTOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chopMUpOBAaHHOCTh
HPaBCTBEHHOT'O CO3HAHUSA, dTHYECKOrO IMOBEJICHHUS, CBI3aHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM TOCTHKEHUN HAYKH U JESTEbHOCThIO YUEHOT0, OCO3HAHUE JINYHOT O
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIYILIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELIEHU, pacCyKIEeHUMN, BOCIPUUMYUBOCTD K
MAaTEMATUYECKUM acleKTaM Pa3jJnYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb yMEHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAaHUS B
MHTEpECcax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHUE, COANAHCUPOBAHHBIM PEKUM 3aHATUUA U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAHHE IIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JAEATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymedt mnpodeccud W pealu3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TMPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKO HApPaBI€HHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh  JKOJOTMYECKOW KYJNbTYphl, TIOHUMAaHUE BIUSHHUS
COLIMAJIBHO-D)KOHOMHYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHOM U COLIMAIIBHOU
Cpellbl, OCO3HAHUE TII00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUECHTALIHS
HAa TMPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHUW JJid pelieHus 3aaad B 001acTH
OKpY’)Karollel cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB U OLIEHKHM HMX BO3MOXHBIX
MOCJICACTBUM JIJISL OKPYIKAIOILLEN CPEBI;

8) neHHOCTH HAYYHOI'0O ITO3HAHUSA:



c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPaKTUKH, TOHUMaHUE MaTeMaTH4eCKOU
HAYKHU KakK cepbl 4eJTOBEUECKOU NeATEeTHHOCTH, ITANOB €€ Pa3BUTHSI U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIM3ALIMY, OBJIAJCHHUE SI3bIKOM MAaTEMATUKU U MATEMATHYECKOU
KYJbTYpPOH KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH TPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHAUBUIYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3zoBble j1ornyeckue AeicTBus:

BBISIBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHI, OTHOWIEHUH MEXAY MOHATUIMH, (POPMYyIUPOBAThH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKAIIH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

BOCIPHHMMATh,  (OpMYIUpOBaTb U  NPeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUILIATENIbHBIE, EIMHUYHBIEC, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUAX U YTBEPXKIACHUSIX, MpEiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JienaTh BBIBOABI C HCMIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOI0), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 perneHust y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUaHTOB pPELIEHUS, BBIOUPaTh HAaMOO0Iee MOAXOAAIINI C YIETOM CaMOCTOSATEIBHO
BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBare/ibCKie AeiCTBUA:

UCIIOJIb30BaTh BOIIPOCHl KakK HCCIIEJOBATEIbCKUA HHCTPYMEHT I103HAHMS,
(GopMynHpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MpoOIIEeMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, APIYMEHTUPOBATh
CBOIO MMO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIIEIOBAHNUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHUYECKOro 0ObEeKTa, SIBICHUS, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SIBICHUSIMU, POLECCAMU;

CaMOCTOSTENILHO (POPMYJIMPOBATH OOOOIICHHSI M BBIBOJBI MO pPeE3yJibTaTam
OpOBEAEHHOIO  HAOJIONEHUS, HUCCIEJOBAHMs, OLEHUBAaTh  JOCTOBEPHOCTH
MOJTYyYEHHBIX PE3yIbTaTOB, BRIBOAOB M 0000IIEHU;



NIPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TakKKe BBIIBUTAThH
MPEITO0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmei:

BBISBIIATh JAeUIIMTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX I OTBETA Ha
BOIIPOC U JJISI pEIICHHUS 3a1a4H;

BbIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH(OPMAITUIO PA3THYHBIX BUJIOB U (popM
IIPEICTaBIICHNUS;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3IMUHBIX (GopMax,
WLTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBUS

OO1enue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HEIsIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TIOSICHEHUS TI0 XOJy pelIeHus 3ajauyu,
KOMMEHTUPOBATH MOJTYyUYCHHBIA pe3yJIbTarT;

B X0JIe 0OOCYXXJICHHsI 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOJieMbl, pelraeMol 3ajJaud, BBICKA3bIBaTh UJEH, HAIICJICHHbICE Ha IIOUCK
pelIeHus, COIMOCTaBJISITh CBOM CYXICHUS C CYXICHUAMHU APYTUX YYACTHHKOB
Jauajnora, oOHapy>XMBaTh Pa3judyue M CXOJICTBO TMO3UIUM, B KOPPEKTHOH (opme
(bopMyIHPOBATh Pa3HOTIACHS, CBOM BO3PAKEHHUS,

NPEACTABIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHUA,
MIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (QOpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUs 3a7a4ul, BHIOUPATh CIIOCOO pElIeHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJJIEKT:

BJIAJETh HABBIKAMH  TI03HABATCIbHON  pedlieKcMM Kak  OCO3HAHUSA
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJIbTaTOB, BIAJCTh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJIS TIpoIrlecca W pe3ysibTaTa pPEIICHHS
MaTeMaTHYEeCKOM 3aJ1a4H;



NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEHICHUM 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HalJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHATH IPUIHHBI
JOCTIKCHUS WA HEIOCTYKCHHS PE3yJIbTaTOB JICATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHIYaJIbHOM
paboThl TpHM pEHICHWH YYeOHBIX 3a7ad, MPUHUMATh IIeb COBMECTHOU
JeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHON palOThI, pachpeneisiTh
BUJIBI pabOT, 1OrOBapUBaThCS, 00CYKAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX dopmax paboThl (0OCYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YacTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH]IbI, OIICHUBATh KAYECTBO CBOETO BKJIAa
B OOmMi TPOAYKT MO KpUTEpHUsIM, COHOPMYITHUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICUCTBHS.

HNPEIMETHBIE PE3YJIBTATDI

K xonmy ob6yuenuss B 10 kiacce oOydaromIMiCS TOJYYUT CIEAYIOIINE
IpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTEMAaTUYECKOI0 aHAJIU3ay:

Yucsa 1 BHIYMCICHUS

CBOOOJITHO OIEPUPOBATH MOHSTHAMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoguveckas Japo0b, TPOIEHTHI, HPPAIMOHATBLHOE YHCIO, MHOXKECTBA
paLMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpoOM W MPOLEHTHl JJIsI PEHICHUS MNPUKIAAHBIX 3aJad U3
PA3JIMYHBIX OTPACIICH 3HAHUMN U PEATIbHOU )KU3HU,

NPUMEHSTH NMPUOIMKEHHBIEC BHIYUCIICHHS, TIPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY Pe3yJbTaTa BBIUYMCIICHUN;

CBOOOJHO OMNEPHUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM [OKa3aTeseM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OpMY 3aMUCH JIEHCTBUTEIBHBIX YHUCEN JISl PEIICHHUS
NPaKTUYECKUX 3aJ]1a4y U MPEACTABICHUS T1aHHBIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: apU(PMETUUSCKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTEIICHb C PAIMOHAIILHBIM MTOKA3aTeNeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M dYncTa, AECATHYHBIE W
HaTypajibHbIE JJOrapu(Msbl;



CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOr0 apryMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHUHYC M apKTAHI€HC YUCIIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBaTh MOHATUAMM: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIEIACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jMYHbIE METOJbl PELIECHUS pPAUUMOHAIBHBIX M JIPOOHO-
palMOHAJIbHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOIHO OIEPUPOBATh MOHATHUSAMHU: MHOT'OWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C UEeNbIMUA KO3 PUIIMEeHTaM1, KOPHU MHOT'OUJI€Ha, IPUMEHSTh JAeJIEHNE
MHOIO4YJI€Ha Ha MHOIOYIEH C OCTAaTKoM, TeopeMy be3dy u teopemy Buera nns
penieHus 3a1ay;

CBOOOHO OMNEpUPOBaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENENUTENb MATPULIBl 2 X 2 W €ro TIEeOMETPUYECKHA CMBICI,
UCIIOJIb30BATh CBOMCTBA OMNpEAEHUTENs 2 X 2 I BBIYHCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENI JUIsL PELICHHUS] CHUCTEMBI JIMHEWHBIX YpaBHEHUU,
MOJIEJINPOBATh PEAbHBIE CUTYAllMU C TIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCIIEN0BaTh ITOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTPHULl M OINpPEIEIUTENEH,
MHTEPIPETUPOBATH MOTYUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUW C KOpPHSAMH JUIsl TpeoOpa3oBaHUS
BBIPaKEHUU;

BBINIOJIHATH NMPE0OPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALIUX CTEIEHH C
palMOHAJIbHBIM [10KA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB ISt npeoopa3oBaHus
norapu(MUIECKUX BBHIPAKEHUH;

CBOOOJHO OMEpUPOBATh MOHATUSAMH: HPpPAIMOHAIBHBIE, MOKa3aTelIbHbIE U
Jgorapu(pMUUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHUS C TOMOIIbI0 PABHOCUIIBHBIX
IIEPEXOI0B UM OCYIIECTBIISA IIPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPUT'OHOMETpUUECKUE (GOpMYJIbI JUIsl MpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJTHO ONEPUPOBATH TOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpPUMEHATH  HeoOXoauMble (QOpMyabl JJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIETUPOBATh pealbHbIE CHUTYyallMM Ha $3bIKE aireOphl, COCTaBIATh
BBIDQ)XXCHUS, YPAaBHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4yd, MCCIEN0BATh
HOCTPOEHHBIE MOJIETHN C UCIIOJIb30BAHMEM amapaTa ajireOphl.

DYyHKIUHN U TPAPUKU:



CBOOO/IHO OMEPUPOBATh MOHATUAMH: (PYHKIIHS, CIIOCOOBI 3aaHus (PyHKIIUH,
B3aUMHO oOOpaTHble (YHKIMH, KOMMO3UIUA (QyHKIUH, rpadux (QyHKIUH,
BBITIONTHSATH dJIEMEHTapHbIE IPeoOpa3zoBaHus rPa@uKoOB QYHKIIHIA;

CBOOOIHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OMpPENEICHUS W MHOXXECTBO
3HaYeHUH QPYHKINU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUETHbIE (QYHKIMH,
nepuoguvecKkrue (HyHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKITUM, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HaumOOJbIIEe M HAUMEHbLIEe 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: CTENEeHHAsT (DYHKIHS C HATypaIbHBIM U
IeNBIM TIOKa3aTesieM, TpaguK CTeneHHOW (YHKIUKA C HATypalbHBIM H IEJIBIM
nokasaresieM, rpapuk KOpHA N-Oi cTeneHu Kak (YyHKUUKW OOpPATHOW CTENEeHH C
HaATypaJbHBIM IMOKA3aTENIEM;

ONEepUpOBaTh MOHATUSIMU: JMHEWHAs, KBaJpaTHyHas U JPOOHO-IMHEHHAs
(YHKIHH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHIE U TOCTPOCHUE UX IPa(PUKOB;

CBOOOMHO OMEpUPOBATh MOHATHSIMH: IOKa3zaTelbHas U Jorapupmudeckas
GyHKIMK, WX CBOMCTBAa U rpaduKH, HMCMOIb30BaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHEHUI;

CBOOOHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYXKHOCTbD,
orpenesieHNne TPUTOHOMETPHUECKUX (YHKIIMI YUCIOBOTO apTyMEHTa;

UCIONIb30BaTh rpaduku GYHKUMA IS UCCIENOBAaHUSA TPOLECCOB |
3aBUCHUMOCTEH NpU pelIeHUH 3aJad U3 JIPYrHxX Y4eOHBIX NMPEAMETOB U pealbHON
KHU3HU, BBIpAXKaTh (HOPMyJIaMy 3aBHCUMOCTH MEXAY BETHUNHAMU;

Havajsa maTeMaTH4ecKOro aHaJmn3a:

CBOOOJTHO ONEPUPOBATh MOHATHIMU: apudmeTHdeckass U reoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBbIBAOIIasi T€OMETPUUYECKasi MPOTPECCHsl, IMHEHHBIN U
HKCIIOHEHIIUATIBLHBINA POCT, (POpMyIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUM MJIA PEHICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa;

CBOOO/IHO OTEPUPOBATH MOHATUSMU: TTOCIEOBATEILHOCTD, CITIOCOOBI 3a/1aHuUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHbIE TOCJIEA0BATENLHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEYHO MAJIBIX;

CBOOO/IHO OMIEPUPOBATH MOHITHIMHU: HETIPEPhIBHBIC ()YHKIIMHU, TOUYKH Pa3pbiBa
rpaduka GyHKIHH, aCUMIITOTHI rpaduka QyHKIINM;

CBOOO/IHO OIEepUpOBaTh NOHATHEM: (YHKIUS, HENpEepbIBHAs Ha OTpPE3KE,
NPUMEHSTH CBONCTBA HEMTPEPHIBHBIX (DYHKITUH I PEIICHUS 3a]1aY;



CBOOOJIHO OIEpUPOBATh TOHIATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTtelbHas K rpaduky GyHKIINY;

BBIUNCIIATH ITPOU3BOIAHBIE CYMMBI, NPOU3BENCHUS, YACTHOTO U KOMIIO3ULUHU
IBYX (DYHKIIMI, 3HaTh MPOU3BOJAHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUM M (U3HUECKUI CMBICH MPOU3BOAHOM IS
pelIeHus 3aaay.

MHoxecTBAa M JIOTHUKA:

CBOOOJHO  OINEpPUPOBATH  MOHATHSMH: MHOXECTBO, ONEpallMK  Haj
MHOKECTBAMU;

VICIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM amapar AJisi OMMCAHUS PealIbHbIX
MIPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a]71a4 U3 APYTUX yU4eOHBIX IPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMM: OIpPEACIICHHE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy ob0yuenuss B 11 kiacce oOy4yaroIIUICS MOIYYUT CIEAYIOIINE
IpeAMETHBIE PEe3yNbTaThl MO OTAEILHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOT O aHAIM3a»:

Yucia v BBIYUCTICHUSA

CBOOOJIHO ONEPUPOBATH MOHATHUSIMU: HATYPAJIBLHOE U LEJI0E YNUCI0, MHOKECTBA
HaTypaJbHBIX U LEIbIX YHCEN, UCIOJIB30BaTh MPU3HAKUA JECITUMOCTH IETBIX YHCEIL,
HOJl u HOK HarypalbHBIX 4HMCEN I pEHIeHUs 3aJad, MPUMEHSITh aJrOpUTM
EBxnuna;

CBOOOJHO ONEpPUPOBATH IMOHATHEM OCTaTKa MO MOAYJIO, 3alHCHIBATH
HaTypaJbHbBIC YKHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJTHO OMEpUPOBATh MOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YHCIA B aireOpamueckoud u
TPUTOHOMETPHUUYECKON (hOopMe, BBIMOIHATH apu(PMETHUIECKUE ONEepariii ¢ HUIMHU U
U300paXkaTh HA KOOPJMHATHOMN MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TOHATHUSIMH: HPPAIMOHAIBHBIE, TMOKA3aTebHBIE H
jJorapu(PMuUYEcKre HEPABEHCTBA, HAXOJUTh WX pEHIEHUS ¢  [OMOIIbIO
PaBHOCUJIBHBIX I1EPEXO/I0B;

OCYHIECTBJISATH OTOOpP KOpPHEM TIpU pEUIEHUHW TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxoaumblie  (GOpMYJbl  JUIsl  pPEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSMU: CUCTEMa U COBOKYITHOCTh YPaBHEHHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS



CUCTEMBI U COBOKYIMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEebHBIX U
norapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemark palOHAJIbHEIE, UppalrOHAJIbHBIE, IIOKAa3aTeJbHBbIE,
Jorapu(pMUUYecKue W TPUTOHOMETPUYECKHE YpABHEHUS U  HEPABEHCTBA,
coZieprKalllie MOAYJIM U IapaMeTPhI;

OPUMEHATH TpaduuecKkrue METOIbl JUIsl PeLeHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 C IapaMeTpaMu;

MOJIETUPOBATh pE€albHbIE CUTyallMM Ha $S3bIKE aireOpbl, COCTABISTH
BBIPAKECHUS, YpaBHEHUS, HEPABEHCTBA W UX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEZIOBATh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUEM ammapaTta anreopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTar.

DYyHKUMU U TPaGUKH:

CTpOUTHh TpaUKM KOMIO3UIMH (YHKUHUH C TIOMOIIBIO 3JIEMEHTApHOIO
UCCIIEZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOHTH TeoMeTprudeckue 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPIMHATHON
IJIOCKOCTH;

CBOOOIHO  OINEpPUpPOBaTh MOHATUAMHU: TIpaUKU  TPUTOHOMETPUUECKHUX
G yHKIIHIH;

OPUMEHATh (PYHKUMU 7 MOJEIUPOBAHUS W HCCIEIOBAHUA PEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOr0 aHAJIN3A:

UCIOIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIENO0BaHUS (PYHKIIUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaHOOJIbllIee U HAUMEHbIIIee 3HaUYeHUsI (YHKIIMU HEMPEPhIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKIEHHMSI HAWIydllero peuieHus B
NOPUKJIAJHBIX, B TOM YUCIIE COLMAIIBHO-D)KOHOMUYECKUX, 3a/1a4aX, JJIsl ONPEaEICHUS
CKOPOCTHU U YCKOPEHHUS Tpoliecca, 3aJaHHOro popMyioi win rpadukoM;

CBOOOIHO ONEpUPOBaTh IOHATUSAMHU: IE€PBOOOpa3Has, OIpeneIEHHbIN
UHTETpall, HAXOIUTh MEPBOOOPA3HBIE AIEMEHTApHbIX (YHKIUHA H BBIYHCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonua;

HaXOJAMTH IUIOIIAIU IUIOCKUX PUIYyp U 00BEMBI TEN ¢ TOMOIIBbIO UHTErpaa;

UMETh IPEACTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM Ha IIpUMEPE
coctaBieHus TuddepeHInanbHbIX YpaBHEHUH;

pemaTe NpUKIAAHBIE 3aa4d, B TOM YHUCJIE COLHAIBHO-DKOHOMUYECKOrO U
(u3nyeckoro xapakrepa, CpeACcTBaMU MaTEMaTUYECKOI0 aHAIM3a.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
MHOX€eCTBO I€MCTBUTEIILHBIX YUCEIL.
1 MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCcTBa. CHCTEMbI TIMHEHHBIX
ypaBHEHUH
5 @Oynknun u rpaduku. CreneHHas QyHKIUS C 12 1
LEJIBIM MOKa3aTeeM
3 ApudmeTrueckuii KOpeHb N-0i CTETICHH. 15
HppauroHaneHble ypaBHEHHS
4 [TokazarenpHast pynknus. [TokazarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuveckas GyHkims. 18 1
Jlorapudmudeckue ypaBHEeHUS
6 TpuronomeTpruiecKkue BEIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTeabHOCTH U IPOTPECCHH 10
HenpepsiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpeHMEe, 00001IeHNE, CHCTEMAaTH3aIIUS 5 5
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Koutpoabneie | Ipakruieckue o0pa3oBaTeJibHbIE
padoThI padoThbI pecypesi
1 UccnenoBanue GyHKINNA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpazHas U UHTETpas 12 1
3 I'paduku TpUroHOMeTprUECKUX (QyHKIIHM. 14 1
TpuroHoMerpuyeckre HepaBEeHCTBA
4 HppaunonanbHble, MOKa3aTeNbHbIC U 24 1
norapupMUUECKre HEPaBEHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ebIe uncia 10
CucTeMbl palliOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamu 16 1
9 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero U3y4yeHus o0pa3oBaTebHbIE
padoTsbI padoThbI
pecypchl
1 [[MHOxkecTBO, OnIepaliy HaJl 1
MHO>KECTBAMH U UX CBOMCTBA 01.09.2023
2 narpaMMmbl Diiiepa-Benna 1
flutarp P 01.09.2023
IIpumeHeHne TeopeTUKO-
3 MHOKECTBEHHOT'O amapara Iyl peleHus 1
P P 05.09.2023
3a1a4
Panunonansusie yncia. OOBLIKHOBEHHBIE U
4 JIECATHYHBIC POOU, IIPOICHTHI, 1
APODI, TPO 05.09.2023
OECKOHEUYHBIC MTEPHOANUECKHE APOOH
Panunonansubie yncina. OOBIKHOBEHHEIE U
5 eCATUYHBIC TPOOH, IPOLICHTHI, 1
A ApodH, npott 08.09.2023
OCCKOHEUHBIC MTEPHOANICCKHE IPOOH
[Tpumenenue apobeii ¥ IPOIEHTOB IS
6 1
pelieHus MPUKIAIHBIX 33/1a4 08.09.2023
[Tpumenenue qpoOeli U MPOLICHTOB IS
7 1
pelieHus MPUKIAIHBIX 3a/1a4 12.09.2023
JenicTBuTenbHbIe yuca. PalimoHanbHbIE
8 1
U UppaloHaIbHbIE YHCIIa 12.09.2023
9 ApudmMeTnyeckre orepaiuu ¢ 1
eCTBUTEILHBIMY YHACIAMU 15.09.2023




Moayinb 1€MCTBUTEIBHOTO YUCIIA U €r0

10 .
CBOMCTBA 15.09.2023
[TpubnmxEHHBIC BEIYUCICHUS, TPaBUIa
11 OKPYTJICHHS, MPUKUJIKA U OLIEHKA
24 PHItHAXa 1 Ol 19.09.2023
pe3ynbTaTa BRIYUCICHUN
12 BxoaHbIi KOHTPOJIE
a p 19.09.2023
OCHOBHBIE METOBI PEIICHUS IENBIX U
13 00HO-pAlIMOHAIBHBIX YPABHEHUN U
APODHOpAl P 22.09.2023
HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHUS IEJIBIX U
14 00HO-pALIMOHAIBHBIX YPABHEHUN U
APODHO Pl P 22.09.2023
HEPABEHCTB
MHOro4ieHsl OT OTHOM MEPEMEHHOM.
15 eJIEHHE MHOIOWIeHa Ha MHOTOWIEH C
A 26.09.2023
octaTtkoM. Teopema besy
16 MHOT0YJIEHEI C LIEABIMU
koa(urmentamu. Teopema Buera 26.09.2023
17 Pemenue cucreM JUHENHBIX YpaBHEHUHN
M 29.09.2023
18 Pemienue cucremM TMHEHHBIX YPaBHEHUN.
CamocrosiTensHas padoTta 29.09.2023
Marpuiia CuCTeMbI JTUHEUHBIX
19 ypaBHeHUH. OmIpeIeIUTETh MATPHUIIBI
2x2, ero reoOMeTpUYECKUN CMBICI U 03.10.2023

CBOI\/’ICTBa; BBIYHUCJICHHUC €I'0 3HAYCHU A




20

Onpenenuresib MaTPUIBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €TI0 3HAUCHUS

03.10.2023

21

HpI/IMeHCHI/Ie OIPECACIIUTEIISA AJIA
PCUHICHUA CUCTEMBbI JIMHEMHBIX ypaBHeHI/Iﬁ

06.10.2023

22

Pemenne npukiiagHeIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

06.10.2023

23

PelreHne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

10.10.2023

24

Kontposnbnas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

10.10.2023

25

OyHKIUSA, CIIOCOOBI 3a1aHus (DYHKIIUH.
B3anMHo oOpaTHbIe QyHKITHH.
Komnozunus ¢pyHkimit

13.10.2023

26

I'paduk yHkumu. SnemMeHTapHBIC
npeobpazoBanus rpadgukoB GpyHKINN

13.10.2023

27

OO6nacTp onpeeneHuss 1 MHOKECTBO
3HaueHull pynkuuu. Hynm QyHkimm.
IIpomMexyTKH 3HaK OCTOSIHCTBA

17.10.2023

28

YéTHble ¥ HEYETHBIE (PYHKIIHH.
[lepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIMH

17.10.2023

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIHH.
HauGonpiiee 1 HauMeHblIee 3HAYCHUE
(GYHKLIMHU HAa IPOMEXYTKE

20.10.2023

30

Jlunetinasi, KBagpaTHiHas ¥ IpOOHO-
JTUHeHast QyHKINUN

20.10.2023




BHCMGHTapHOC HCCICIOBAaHUEC U

31
MOCTpOeHUE TpaUKOB ATUX QYHKIUI 24.10.2023
DIeMEHTapHOE UCCIICIOBAHUE U
32 MOCTpOeHHE IpauKOB ITUX QYHKIUH. 94.10.2023
CamocTtosaTenbHas paborta
33 CreneHb ¢ 1ebpIM oKazareneM. biuaom
HrroTona 27.10.2023
34 CreneHsb C 1eTbIM MOKa3aTeneM. bunom
HeroToHa 27.10.2023
CrenenHast GyHKIMS C HATYpaJIbHBIM U
35 . E€ cBoii
1esbIM nokaszatenem. E€ cBoiicTBa u 07.11.2023
rpaduk
CrenenHast GyHKIMS C HATYpPaIbHBIM U
36 . E€ cBoi
1enbM nokazateneM. E€ cBolicTBa u 07.11.2023
rpadux
37 Konrponbnas padora: "Crenennas
¢bynknus. E€ cBoiicta u rpaduk” 10.11.2023
38 ApubMeTHIECKH KOPSHb HAaTYpaJIbHOU
CTEIEHHU U ero CBOMCTBA 10.11.2023
[TpeoOpa3oBaHuUs YNCIOBBIX BHIPAXKECHUH,
39
CoJIepKalIUX CTENIEHU U KOPHU 14.11.2023
[TpeoOpazoBaHus YHCIOBBIX BHIpAKCHUH,
40
COJICpIKaINX CTCIICHH U KOPHU 14.11.2023
[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKECHUH,
41
COJIepKaIIUX CTETIEHU U KOPHU 17.11.2023
Uppanmonansubie ypaBHeHUs1. OCHOBHBIE
42
METO/Ibl pEIICHUS UPPALMOHAIBHBIX 17.11.2023

ypaBHEHUH




43

Wppanuonansusie ypaBHeHUs1. OCHOBHBIE

MCTOABI pECIICHUA UPPALUOHATIbHBIX
ypaBHEHUH

21.11.2023

44

WppanuoHansHele ypaBHEeHUs. OCHOBHBIE

METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

21.11.2023

45

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUHN
UPPALMOHAIIBHBIX YPABHEHUN

24.11.2023

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUHU
UppaLMOHATILHBIX YPABHEHUI

24.11.2023

47

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUN
UPPALMOHAIIBHBIX YPABHEHUM.
CamocrositenbHas paboTta

28.11.2023

48

PaBHOCHIIBHBIE NTEPEXOBI B PEILICHUU
MPPALMOHAIIBHBIX YPABHEHUI

28.11.2023

49

CaoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Kak GyHKIMHU 0OpaTHOU CTETICHH C
HaTypaJbHbIM [TOKa3aTelleM

01.12.2023

50

CpoiicTBa 1 rpaduK KOpHS N-0i cTeneHn
Kak (pyHKIIMK 0OpaTHOW CTETIEHH C
HaTypaJbHBIM [TOKa3aTeJIeM

01.12.2023

51

CamocrosrtenbHas padota: "CBolicTBa U
rpaduK KOpHS N-Oi CTENCHH.
WppanuonanbHble ypaBHEeHUs "

05.12.2023

52

CTeHeHL C pa]_II/IOHaJIbHLIM I10Ka3aTCJIEM
U €€ CBONCTBA

05.12.2023

53

Cremnenb ¢ pallMOHAJIBHBIM ITOKa3aTeIeM
U €€ CBOWCTBA

08.12.2023




CreneHs ¢ palOHAJIbHBIM ITOKAa3aTCIIEM

54
u e€ cBolcTBa 08.12.2023
55 ITokazarenbHas GyHKIMA, €€ CBOIICTBA U
rpaduk 12.12.2023
Hcnonws3zoBanue rpaduka GyHKIUU A5
56 .
pelieHus: ypaBHCHHI 12.12.2023
57 PyGexHbIii KOHTPOJTb 15.12.2023
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE
58 METO/1bI p?’IHGHI/IH MOKa3aTeIbHbBIX 15.12.2023
ypaBHEHHI
IToka3arenbHble ypaBHEeHUs. OCHOBHBIE
59 METOIbI p?IHGHHH MOKa3aTeIbHbBIX 10.12.2023
ypaBHEHUH
[TokazaTtenbHble ypaBHeHUSI. OCHOBHBIC
60 METOJIBI pcimeHmI [M0Ka3aTeJIbHBIX 10122023
ypaBHEHUM
61 Kontponbnas padota: "[lokazarenpHas
¢yuxkuus. [lokasarenpHble ypaBHEeHUS" 22.12.2023
62 JI . Coti
orapum uncna. CBoiicTsa jorapupma 99 122023
63 J . Coi
orapu¢m uncna. CBoiicTBa Jorapupma 96.12.2023
64 Jlorapudm uncna. CBoiicTBa Jorapudma 96.12.2023
65 JlecATU4HbIE U HaTypaJibHbIE JIOTapH(pPMbI

29.12.2023




66

JlecaTUYHbIE U HaTypaJibHbIE JOTapH(PMBbI

29.12.2023
67 [IpeoOpa3oBaHue BBIPAKEHHIA,
coJiepKaluX JOorapu(Mel 09.01.2024
68 IIpeoOpa3oBaHue BbIpAKEHUH,
coJIepIKaIuX JorapudMbl 09.01.2024
69 [IpeoOpa3oBaHue BBIpAKEHHIA,
coJiepKaluX Jorapu(Mel 12.01.2024
70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA
1 rpaduK 12.01.2024
71 Jlorapudmudeckast pyHKIus, €€ CBOHCTBA
u rpaduk. CamoctosiTenbHast pabora 16.01.2024
Hcnonb3oBanue rpaduka GyHKINU 1715
72 .
pelieHus: ypaBHCHHI 16.01.2024
Hcnonb3oBanue rpaduka GyHKIAN 1715
73 .
pELIeHNs] ypaBHEHUI 19.01.2024
Jlorapudmuueckue ypaBHEHHUs.
74 OCHOBHBIE METOJIBI PEIICHUS ) 10.01.2024
Jorapu(pMUYECKUX ypaBHEHUN
Jlorapupmuueckue ypaBHEHHS.
75 OCHOBHBIE METO/IbI PELLICHUS ) 93.01.2024
norapu(MUUECKUX ypaBHEHUIN
Jlorapudmudeckue ypaBHEeHHUs.
76 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX ypaBHEHUH. 23.01.2024
CamocrositenbHas pabora
77 PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUN
JorapuMUICCKUX YPaBHCHHMA 26.01.2024




PaBHOCHIBEHBIE NEPEXO0AbI B PCIICHUN

8 Jorapu(pMUIECKUX ypaBHEHUN 26.01.2024

Konrponbnas padora:
79 "Jlorapudmuueckas KITHS.

Hocl)“api(b(imqezine y(lif))ZI];IH:HI/IH" 30.01.2024
80 CuHyc, KOCUHYC, TAHTCHC U KOTAHTECHC

YHCJIOBOT'O apryMEeHTa 30.01.2024
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHTEHC

YHUCJIOBOT'O apryMeHTa 02.02.2024
82 ApKcuHyC, apKKOCUHYC M apKTaHT€HC

YHUCJIOBOT'O apryMEeHTa 02.02.2024
83 ApKCcUHYC, apKKOCUHYC M apKTaHTeHC

YHUCJIOBOT'O apryMeHTa 06.02.2024

Tpuronomerpudeckast OKpyKHOCTb,
84 OTIpe/ICIICHUE TPUTOHOMETPUICCKIX

q)yixinﬁ ‘{I/ICJI(I:BOFO apryﬁeHTa 06.02.2024

Tpuronomerpudeckas OKpy>KHOCTb,
85 oTpejieNieHue TPUTOHOMETPHUIECKHIX

q)yII){KinI '-II/ICJ'I(I))BOFO aprylzeHTa 09.02.2024
86 OCHOBHBIE TPUTOHOMETPUUECKHE

bopMyIibt 09.02.2024
87 OCHOBHBIE TPUTOHOMETPHUYECKUE

(hopMyITBI 13.02.2024
88 OCHOBHBIE TPUTOHOMETPUICCKHE

(hopMyIibI 13.02.2024
89 OCHOBHBIE TPUTOHOMETPHUYECKUE

dopmyiel. CamocTosiTeNbHas paboTa 16.02.2024




[Ipeobpa3oBaHue TPUTOHOMETPUUECKUX

%0 BBIpaKEHUI 16.02.2024
01 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX

BBIPAKEHUIN 20.02.2024
92 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX

BBIpaKEHUI 20.02.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUI 23.02.2024
94 Pemenne TpuroHOMeTpHUECKIX

ypaBHEHUI 23.02.2024
95 Pemienue TpuroHOMeTpHUECKUX

yYpaBHEHUI 27.02.2024
9 Pemenne TpuroHOMETpHUECKIX

ypaBHEHUH 27.02.2024
97 Pemrenne TpuroHOMeTpHUECKUX

ypaBHeHuil. CamocTosiTeNbHAs paboTa 01.03.2024
08 Pemenne TpuroHoMeTpHUUECKIX

ypaBHEHUH 01.03.2024
99 Pemienue TpuroHoMeTpHUECKuX

ypaBHEHUH 05.03.2024

KontponpsHas padora:
100 "TpUrOHOMETPHUECKUE BBIPAKESHUS U 05.03.2024

TPUTOHOMETPHUYECKUE YPaBHEHHUS

[TocnenoBaTeabHOCTH, CIIOCOOBI 33TaHUS
101 MOCJIENOBAaTEILHOCTEN. MeTon 08.03.2024

MaTeMaTH4eCKOM 15050187 N00505¢




HOCJ’IGI{OB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusAg

102 . M
0 HOCJ‘IG,ZIOBaTeJ'IBIiOCTeI/I eTo 08.03.2024
MaTEeMaTHYeCKON MHIYKITUH
MOHOTOHHBIE U OTPaHUYCHHBIE
103 rmocyenaoBarebHOCTH. McTopus aHamuza 12.03.2024
OECKOHEYHO MaJIbIX
104 ApudmMernueckast Iporpeccus 12.03.2024
1 r
05 €OMEeTpHUYeCKast MPOTPecCust 15.03.2024
106 beckoneuno yoOrpIBarotias
reoOMeTpUYECcKasi Mporpeccus 15.03.2024
CymMa GecKOHEUYHO yOBIBaroIIe
107 .
T€OMETPHUUYECKOM MPOTPECCUU 19.03.2024
108 HToroBsiif KOHTPOIIb 19.03.2024
109 JIMHENHBIN U DKCTIOHEHIUAJIBHBIA POCT.
Uucno e. Dopmynia CI0KHBIX POIICHTOB 22.03.2024
Hcnonb3oBanue nporpeccuu 1uist
110 pelIeHus PealIbHbIX 3aa4 PUKIIAJHOTO 99 03.2024
Xapakrepa
111 H i
enpepbIBHBIE (YHKITUN U UX CBOHCTBA 02.04.2024
112 HenpepsiBHBIC DYHKIMHM 1 UX CBOHCTBA 02.04.2024
113 Touka pa3pbiBa. ACUMIOTOTHI I'pa)UKOB
G yHKIHHA 05.04.2024




CaoiicTBa yHKIIUN HEMIPEPHIBHBIX HA

114 OTpe3Ke 05.04.2024
115 CpoiicTBa (yHKIINI HETIPEPHIBHBIX HA

OTpe3Ke 09.04.2024
116 MeTo MHTEpPBAJIOB JJIsl pELICHUS

HEPABEHCTB 09.04.2024
117 MeTona HHTEPBAJIOB [Tl pEILICHUS

HEPABEHCTB 12.04.2024
118 MeTo UHTEpPBAJIOB JJIsl pEeLICHUS

HEPABCHCTB 12.04.2024
119 IIpumeHeHne CBOKCTB HENPEPBIBHBIX

GYHKIMHA 15 pereHus 3aaa4 16.04.2024
120 [IpumeHeHne CBOMCTB HEMPEPhIBHBIX

GyHKUIMN U1 pelIeHus 3a1a4 16.04.2024
121 [lepBas u BTOpas Npou3BOAHBIC ()YHKIIMH 10.04.2024
199 Onpenenenue, reOMETPUUECKUAN CMBICIT

MIPOM3BOTHOM 19.04.2024
123 Onpenenenne, GU3MIECKUANA CMBICT

MIPOU3BOHOM 23.04.2024
124 VYpaBHeHUE KacaTeabHOU K rpaduky

byHKIIUN 23.04.2024
125 VYpaBHEeHUE KacaTeIbHOU K rpaduky

byHKINN 26.04.2024
126 [Tpou3BoHBIE STIEMEHTAPHBIX (PYHKINI 26.04.2024
127 [IpousBogHbIE IEMEHTAPHBIX (PYHKIUN

03.05.2024




HpOI/ISBOI[HaH CYMMBI, ITIPOU3BCACHNA,

128 YaCTHOTO M KOMIIO3UIINU (DYHKITHI 1 03.05.2024
[TpousBogHas CyMMBI, TPOU3BEICHUS,
129 YaCTHOTO ¥ KOMITO3UIIUU () YHKITHA. 1 07.05.2024
CamocTosTeapHas padora
130 [Tpou3BoHAS CYMMBI, TPOU3BEICHNUS, 1
JaCTHOTO Y KOMITO3HMIINH () YHKITUI 07.05.2024
131 Kontponbhas padora: "[IponsBognas 1 14.05.2024
[ToBTOpenue, o600mIEeH e,
132 i " 1
3 cucreMarusanud 3Hanuii: "Crenennas 14.05.2024
byaxms"
[ToBTOpenue, o600mIEeH e,
133 cucTEMAaTH3alNA 3HAHUIL: 1 17.05.2024
"IlokazarenbHas GyHKIMS"
[ToBTOpenwue, 06001IEHNE,
134 cucTeMaTH3alnsa 3HaHUIL: 1 17.05.2024
"Jlorapudpmuueckas GyHKIUS"
[ToBTOpenwue, o600mEeH E,
1 1 1
35 SI/ICTGM&TI/BZHII/ISI 3HAHWUI ) 91.05.2024
Tpuronomerpuueckue GyHKIUN
136 [ToBTOpenue, o600mIEeH e, 1
cUCTeMaTH3aIus 3HaHui: "YpaBHeHN" 21.05.2024
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOIT'PAMME




11 KVIACC

KoanuectBo yacos JIeKTPOHHBbIE
Ne nu(ppoBbIe
o/ Tema ypoka Beero Kontpoabnble | IpakTuueckue o0pa3oBaTebHbIe
padoTbI padoThI pecypesr
1 [IpumeHeHne Npou3BOAHON K UCCIIEI0BAHHUIO 1
(GyHKIMI HA MOHOTOHHOCTB U AKCTPEMYMBI
9 IIpumeneHne Mpou3BOAHON K UCCIIEIOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpuMeHeHre nporu3BOAHON K UCCIIEAOBAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTh M 3KCTPEMYMBbI
4 IIpumeneHne Ipou3BOAHON K UCCIIEIOBAHUIO 1
(GyHKLIMH HA MOHOTOHHOCTb U AKCTPEMYMBI
5 ITpumeHeHne NpoU3BOJHOM K MCCIIEI0BAHUIO 1
(GbyHKIMI HA MOHOTOHHOCTB U DKCTPEMYMBI
6 IIpumeHeHne Npon3BOAHON K UCCIIEI0BAaHUIO 1
(GyHKLIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
Haxosxnenne HauOobIIero 1 HAMMEHBIIETO
7 3HAYeHUs HENPEepbIBHON PyHKLINU Ha 1
OTpe3Ke
Haxosxaenue HauOoJbIIero 1 HAMMEHbIIETO
8 3HAYCHMS HEMPEPHIBHON (QYHKITUU Ha 1
OTpe3Ke
Haxosxnenne HanOobIero 1 HAMMEHBIIETO
9 3HA4YEHHUs HeNPEePhIBHON (PyHKIMK Ha 1

OTPEC3KE




10

Haxosxnenne HauOobIIero 1 HAMMEHbIIETO
3HAaYeHUs HeMPEePbIBHON PYHKIINU Ha
OTpe3Ke

11

Haxoxnenre HauboIbIIero 1 HANMEHBIIIETO
3HAaYEHUS HEMPEPHIBHON (PYHKIIMU HA
OTpe3Ke

12

Haxosxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHHUs HeTPEPhIBHON (PyHKIMM Ha
OTpE3KE

13

[IpumeHneHre Mpou3BOAHOMN AJIs1 HAXOXKICHUS
HaI/IJ'IquICFO peHICHI/Ifl B HpI/IKJ'IaI[HI)IX
3aJayax

14

[MpumeHeHNnEe TIPOU3BOTHOMN JIJIST HAXOXKICHUS
HAWTYYIIETO PEIICHUS B IPUKIIATHBIX
3a7a4ax

15

IIpumeneHne Mpou3BOAHON IS
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyInoi niu
rpagukomM

16

[IpuMeHneHre npou3BOAHOMN AJIst
ONpeJIeTICHUs] CKOPOCTH U YCKOPEHHUSI
mporecca, 3a1aHHOT0 (GOopMYIION WK
rpagukomM

17

Kommozurmus ¢hyHkimii

18

Kommnozumus GpyHKImiz

19

Komnozumus GpyHKImii

20

['eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAWHATHOW TNIOCKOCTH




I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha

21 KOOPJIMHATHOM IJIIOCKOCTH

29 Konrponsnas pabdora: "HccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

93 IlepBooOpasHas, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

24 ITepBoOOpazHbIe IeMEHTAPHBIX (DYHKIUHA.
[TpaBuia HaXOKAEHUS IEPBOOOPA3HBIX

o5 [lepBooOpasHbIe 3N1eMEHTAPHBIX (QYHKITHI.
[IpaBua HaX0XkJIEHUSI IEPBOOOPAZHBIX

26 Nurerpai. I'eoMeTpudecKuii CMBICI
MHTErpaja

97 Brruncnenue onpenenéHHOro uHTerpaa mno
dbopmyne Hetorona-Jleitoaua

08 Beruuciienue onpeaenéHHOTo HHTETpaja mo
dbopmyne Heiorona-Jleitbnuia

29 [IpumeHeHue uHTerpaa Juisi HAXOXKACHUS
10! TIIIOCKUX PUTYp

30 [IpumeHeHne UHTErpaa sl HaXOXKICHUS
00BEMOB reOMETPUIECKHX TET

31 [Tpumeps pemienuit AudepeHnnaTbHbIX
ypaBHEHUH

32 [Tpumeps! pemieHuit AU pepeHnrnaTbHbIX
ypaBHEHUU
MaremMaTHueckoe MOJICIUPOBAHUE PEATTbHBIX

33 IIPOIIECCOB C MOMOMIBIO UG (HEePEHIIMATBLHBIX

ypaBHEHUH




Kontponbnas padota: "[lepBooOpasnas u

34 | 1
MHTETpaj

35 Tpuronomerpudeckue QyHKINU, UX 1
CBOWCTBA U IrpaduKu

36 Tpuronomerpudeckue QyHKINHU, UX 1
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINUHU, UX 1
CBOWCTBA U TrpaduKu

38 Tpuronomerpudeckue QyHKINHU, UX 1
CBOMCTBa U rpauKu

39 Tpuronomerpudeckue GyHKINHU, UX 1
CBOWCTBA U TpaduKu
OT16op KOpHEH TPUTOHOMETPUYECKUX

40 YpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHUX

41 YpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH

44 Pemenue TpuroHoMeTpuueCKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1




Kontponbnas pabota: "I'paduxu

48 TPUTOHOMETPUUECKUX () YHKITHIA.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILICHHS TOKa3aTEIbHBIX
HEPaBEHCTB

50 OCHOBHBIE METOJIBI PEIICHHS TOKA3aTEIBHBIX
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS TOKa3aTEIbHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELLICHHSI TOKa3aTEIbHbIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHHUS
Jorapu)MUIECKIX HEPABCHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHHS
orapu(PMUIECKUX HEPABCHCTB

57 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PELLICHHS
UppaMoOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
UppalMoOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELLICHHS

HMPPALMOHAIIBHBIX HEPABEHCTB




I'paduueckue MeToabl pereHus

61 UppaIMOHAFHBIX YPaBHEHUN

6 ['paduueckue METOIBI peLICHUS
UppalMoHaIbHBIX YpaBHEHUN

63 I'paduueckue MeTo bl peLIeHus
ITOKa3aTeNIbHBIX YPAaBHEHHUN

64 I'paduueckue METOIBI peLICHUs
MOKa3aTeJIbHbIX HEPABEHCTB

65 I'padnueckue MeTo bl peLIeHus
Jorapu(MUUECKUX ypaBHEHUI

66 ['paduueckue METOIBI peLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'padnueckue MeTo bl peLeHus
norapu(MUUECKUX HEPABEHCTB
['paduueckne METOIBI peLICHHUS

68 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'papuueckue MeTo bl peLIeHNs

69 MOKa3aTeIbHBIX U JIOTapU(PMUISCKUX
ypaBHEHUH
I'padrueckue MeTo bl peLIeHUs

70 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
HEPaBEHCTB
I'padmyeckue METOABI peIICHUS

71 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX

HCPABCHCTB




Kontponbhas padota: "UppanroHanbHEbIE,

72 MoKa3aTeabHbIE U JIOTapu(pMUIECKHEe
HepaBeHCTBa"
KommnekcHble uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKast POPMBI 3aruCH
KOMIUIEKCHOTO YHClia
KommuiekcHble uncna. AnreOpanueckas u

74 TPUTOHOMETpHUYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YHCia

75 ApudmMeTnyeckue orepaiuu ¢
KOMIUJIEKCHBIMHU YUCIIAMHU

76 Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJWHATHOW TNTIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHOM TUIOCKOCTH

79 ®opmyna Myaspa. Kopau Nn-oii crenenu u3
KOMIUIEKCHOTO YHclia

80 ®opmyna Myaspa. Kopau n-oii crenenu us3
KOMILJIEKCHOT'O YHCia
[IpuMeHeHre KOMIUIEKCHBIX YUCe IS

81 peneHust GU3NIECKUX U T€OMETPUIECCKUX
3a1a4y

82 Konrponsnas padora: "KommiekcHbie
yucna"

83 HatypaJibHbIC ¥ IIeJIbIe Yrciia

84 HatypanbHble 1 Lemnble yucia




HpI/IMeHCHI/Ie IIPHU3HAKOB JCIUMOCTH LEJIBIX

85
qucen

36 [TpumeHeHre TPU3HAKOB IETUMOCTH IENTBIX
qHUCeN

87 [IpumeHeHre MPU3HAKOB JACIIMMOCTH LEIIbIX
gucen: HOJl m HOK

88 [TpuMeHeHre TPU3HAKOB IETUMOCTH IIENTBIX
yucen: HOJl u HOK

89 [TpumeHeHre MPU3HAKOB JACIIMMOCTH EITBIX
YHUCEN: OCTATKH 110 MOJTYJIIO

90 [TpumeHeHre TPU3HAKOB IETUMOCTH TIENTBIX
YHCell: OCTATKU M0 MOIYJIIO
[TpumeHeHre MPU3HAKOB JACIIMMOCTH HEITBIX

91 gyucen: anropuT™ EBKimaa s pereHus
3a7a4 B IEJIbIX YHCIIax

92 Konrponsnas pabdora: "Teopus nenbix
yucen"
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIC CUCTEMBI M CHCTEMbI-
CJICICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIIbHBIE CUCTEMBI I CHCTEMBI-
CJICICTBHS

95 OCHOBHBIE METOIBI PEIICHUSI CUCTEM H
COBOKYIIHOCTEH pallMOHAJIbHBIX YPAaBHEHUI
OCHOBHBIC METO/IbI PEIICHUS CUCTEM H

96 COBOKYITHOCTEH MppaIiOHaTIbHBIX

ypaBHEHUU




OCHOBHEIE MCTOABI pEIICHUA CUCTEM U

97
COBOKYITHOCTEM MOKa3aTeNbHBIX YPaBHEHUN

08 OcHOBHEBIE MCTOAbI PCIICHUA CUCTEM U

COBOKyrIHOCTCfI IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PEILICHHSI CHCTEM U
99 COBOKYITHOCTEH JTIorapu(hMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHHUS CUCTEM U
100 COBOKYITHOCTEH Jlorapu(pMU4EeCKUX
ypaBHEHUH

[IpumeHeHne cucTeM K pereHuro
MaTeMaTHYECKUX 3314 U 3a/1a4 U3

101 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HU, UHTEPIIPETALUS OTY4YEeHHBIX
pE3yIBTaTOB

[IpumeHeHne cucTeM K peIeHuIo
MaTeMaTHYeCKUX 3aJ1a4 U 3a/1a4 U3

102 pa3nUYHBIX 00JacTeil HAYKU U peabHOMN
’KU3HU, HHTEPIIPETAINs TTOJTy4CHHBIX
pE3yNIBTaTOB

[TpuMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3

103 pa3IUYHBIX 00J1aCTEeH HAYKW U PEAIbHON
KM3HH, HHTEPIIPETALIUS TIOTYyICHHBIX
pe3yibTaToB

Konrponsnas padora: "Cuctembl

104 palluOHAJIBHBIX, UPpPALNOHAJIBHBIX
IIOKa3aTCJIbHBIX U J'IOFapI/I(bMI/I‘IeCKI/IX

ypaBHeHUN"




105

PanmonaneHble ypaBHEHUS C TapaMeTpamMu

106 ParronansHbIe HEpaBEHCTBA C TTApaMETPaMu

107 PanmonaneHble cUCTEMBI ¢ TapaMeTpPaMHU

108 HppannonanbHble YpaBHEHUS, HEPABCHCTBA
C mapaMeTpaMu

109 HppannoHaabHbIE CHCTEMBI C TApaMETPaMHu

110 IToka3arenbHble ypaBHEHHsI, HEPABEHCTBA C
napaMeTpamMu

111 [TokazaTenpbHBIC CHCTEMBI C TTapaMETPAMH

112 Jlorapudpmuueckue ypaBHeHHs, HEPaBEHCTBA
C rmapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ MTapaMeTpamMu

114 TpuroHoMeTprudyecKkre ypaBHEHUS C
napaMeTpaMu

115 TpuroHomerprudeckre HepaBEeHCTBA C
napaMeTpaMu

116 TpuroHOMeTpUIECKHE CUCTEMBI C
napaMeTpaMu
[TocTpoenue u uccienoBaHue

117 MaTeMaTUYECKUX MOJICIICH peabHbIX
CUTYyallUid C MOMOILBIO YPABHEHUH C
napaMeTpaMu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIEJIeH peaTbHbIX
CUTYaIlU{ C MOMOIIBIO CUCTEM YPaBHEHHUH C
napaMeTpaMu

119 [TocTpoenue u uccienoBaHue

MaT€MaTU4YCCKUX MOI[GJICI;'I PCaJIbHBIX




CUTYaIUil C MOMOIIBIO CUCTEM YPaBHEHUU C
napaMmeTpamu

Konrponsnas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 060061IeHNE, CCTeMaTU3alIus
3HaHui: "YpaBHeHuU"

122 [ToBTOpenue, 0000IIeHNE, CUCTEMATHU3ALHS
3HaHui: "YpaBHeHuUs"

123 [ToBTOpenue, 06061IeHNE, CCTeMaTH3alus
3HaHuil: "YpaBHeHusa. Cucrembl ypaBHEHUN"

124 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrsa"

125 [ToBTOpenue, 0060061IeHNE, CCTEeMaTU3alus
3HaHuii: "HepaBencrna"

126 [ToBTOpeHnue, 0000MIeHNE, CHCTEMATH3AIIHS
3HaHuii: "HepaBencrsa"

127 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIIHS
3HaHui: "[IpousBonHas u e€ npumeHeHue"

129 [ToBTOpenue, 06061IeHNE, CCTeMaTH3alIus
3HaHuii: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpeHwue, 060061IeHNE, CCTeMaTH3alIs
3HaHuii: "OyHKIUK"

132 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS

3HaHuil: "OyHKIMH"




[ToBTOpEeHme, 0600IIEHNEe, CUCTEMATH3AITHS

133 3HaHUi: "OyHKIMK" !
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3aLIA 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTuka: anrebpa 1 Hayajla MAaTEMaTUYECKOTr0 aHaJIN3a, TEOMETPH.
AnreOpa 1 Hadana MaTeMaTH4eckoro aHammsa 10-11.
. A. Anumos, FO. M. Konsirun, M. B. Tkauésa, H. E. ®énoposa, M. 1.

[ITa6ynun. Mocksa "[IpocBemienue".

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA
Meroanueckue pekomengauuu. 10-11 knaccel - @enoposa H.E., Tkauesa
M.B.: KHura conepKut MeToagnyecKkne peKOMEHIAUN YUYUTEISIM,
MpEenoaroMM ajiredpy U Hauajga MareMaTuieckoro ananusza B 10—11

KJjaccax no yueoHuky asroposn I1I. A. AnumoBsa u ap.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://fipi.ru «DeaepanbHbI HHCTHTYT MEAArOTHYECKUX U3MEPECHUIN
https://resh.edu.ru/ Poccutickas 3ieKTpoHHasI IIKOJIA.
http://school-collection.edu.ru Equnas kosutekiust mudpoBbIxX

00pa3oBaTeIbHBIX PECYPCOB.



