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MHOACHUTEJIBHASA 3AIIMCKA

VY4aeOHsiii kypc «Anrebpa ¥ Hadajga MaTeMaTHYECKOTO AHAIN32» SIBISICTCS
OJIHUM M3 HauboJiee 3HAUMMBIX B MpOrpamMme CpeiHero oOiero oopa3zoBaHus,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CTICUMBACT MHCTPYMEHTAILHYIO 0a3y s
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE M a0CTPAaKTHOE MBIIUICHHE 00YJaroUMXCsl Ha ypOBHE, HEOOX0IUMOM
T OCBOEHMSI HFH(DOPMATHKH, 00IIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH U JIP yTUX
TUCLIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaroumecs: OBJIaJ€BaiOT
YHUBEPCAILHBIM SI3BIKOM COBPEMEHHOUW HayKH, KoTopas (OpMyIUpyeT CBOHU
JOCTHKEHUS B MaTEMaTHIECKOU (hopme.

VYueOHbIl Kypc anreOpbl M HadaJl MAaTEMaTUYECKOTO aHaIM3a 3aKJIabIBacT
OCHOBY JUIsl YCTEIIHOTO OBJAJCHHS 3aKOHAMU (U3WKH, XUMUH, OHOJIOTHH,
MOHUMAaHMsI OCHOBHBIX TEHIEHITNHN Pa3BUTHSI SKOHOMHKH M OOIIIECTBEHHOM )KU3HU,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBHIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BaTh MX MJIS1 JaJbHEUIIero oOpa3oBaHus U B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi oBnajieHne abCTPaKTHBIMU U JIOTHUECKHU
CTPOTMMH KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHajin3a pa3BHUBACT
YMEHHE HAXOJIHWTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTH, JOKAa3bIBAThH
YTBEPIKIAEHUS C TIOMOIIBIO UHIAYKIIMU U pacCyKIaTh IETyKTUBHO, UCTIOJIH30BaTh
00001IeHNe W KOHKPETH3alnio, abCTparupoBaHWe W aHAIOTHIO, (opMupyer
KpPEaTUBHOE U KPUTHYECKOE MBILIICHHE.

B xone m3ydenms yueOHOTO Kypca «Anredpa W Hadajla MaTeMaTHYEeCKOTO
aHaM3a» OOYYaroIMecs MOJYYaroT HOBBIM OIBIT PEIIeHUs MPUKIAIHBIX 3a7ad,
CaMOCTOSITEIbHOTO MOCTPOSHUSI MAaTeMaTUYeCKUX MOJIENICH peallbHbIX CUTYaIlHil,
UHTEpOpETAllMd  TMOJYYEHHBIX  pEHICHHM, 3HAKOMATCA C  MpHUMEpaMmu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTeW B TMPHUPOJAE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMHUCS MAaTEMaTUYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

YueOHblil Kypc 00agaeT 3HAUYUTENbHBIM BOCIUTATEILHBIM MOTEHLIUAIIOM,
KOTOPBIM peanm3yercss Kak uepe3 ydeOHbI Marepual, CHoCOOCTBYIOIIMN
(opMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U uepe3 cheuuduky yudeOHOM
NEeSITeNbHOCTH, TPEOYIomed MNPOJODKUTEIbHOM KOHIIEHTPAMM BHUMAHMSA,
CaMOCTOSATENbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3yIbTar.

B ocHoBe Mmeronuku oOydeHuss anredpe MW HavyajlaM MaTeMaTU4ecKOro
aHaIM3a JICKUT ACeSITeIbHOCTHBIN MPUHIUI 00yYeHHUS.

B c1pykrype yueOHOro kypca «Anrebpa W Havaja MaTeMaTHYeCKOIo
aHaIM3a» BBIJEICHBI CIEAYIOUIME COIEePKATEIHLHO -METOUUEeCKUe JIMHUM: «Yncna
U BBIYUCIEHUSY, « DyHKIMH U rpaduKn», « YpaBHEHUsI U HEpaBeHCTBa», « Hauana
MaTeMaTH4ecKoro aHammza», «MHoXecTBa W JIOTHKa». Bce OCHOBHBIE



COJEPKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCAd Ha MNPOTSIKEHUU ABYX JIET
oOydeHHs] Ha ypOBHE CpefaHero oOmero oOopa3oBaHMs, €CTECTBEHHO JOTOJHSSA
JOpyr Apyra U MOCTENEHHO HACHILIASICh HOBBIMU TEMAaMH W pasfenamu. [[aHHbIN
yuyeOHBIH KypC SIBJISIETCS MHTETPAaTHBHBIM, IOCKOJbKY OOBEAMHSET B cebe
COJIepKaHUE HECKOJbKUX MaTeMaTHMYeCKUX IUCUUIUIMH, TaKuX Kak aireodpa,
TPUTOHOMETPUS, MaTeMaTUUECKUN aHAJIM3, TEOPUS MHOKECTB, MareMaTH4eCcKas
ngoruka u npyrue. Ilo mepe Toro kak oOydaromryecs OBIaJEBalOT BcE Oouiee
MIMPOKUM MaTeMaTUYECKUM amlapaToM, Y HUX MOCIEI0BaTeIbHO (OPMUPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYl0 MOJENb pealbHOU
CUTYyalluu, MPUMEHITh 3HAHUSA, TOJyYEHHbIE MTPU U3yUYEHUH YUeOHOTO Kypca, JJIs
pELIEHUs] CaMOCTOSTENbHO CPOPMYIUPOBAHHOM MaTEMaTUYECKOM 3a/1a4u, a 3aTeEM
MHTEPIPETUPOBATh CBOU OTBET.

ConepxarenbHo-MeToquYecKas JUHUS «Yucna v BBIYUCICHUS» 3aBEpPILACT
(dbopMupOBaHUE HABBIKOB UCTI0JIb30BAHNUS IEUCTBUTEIBHBIX YUCEI, KOTOPO€ OBIIIO
HA4aTo Ha ypOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpennero oOmero
oOpa3oBaHuss 0co00€ BHHMaHHE YAEnAeTcs (OPMHUPOBAHHIO  HABBIKOB
palMOHAILHBIX BBIYMCIICHUN, BKIIIOYAIOIIMX B CE0sl MCIOJIb30BAaHUE PA3TUYHBIX
dbopM 3amucu 4ucia, YMEHHE JeNlaThb MPUKHUIKY, BBIIOIHATH NPUOIMKEHHbBIE
BBIYUCJICHHS, OLICHUBATh YHUCJIOBBIE BBIPAXEHHUA, pabOTaTh ¢ MareMaTH4YeCKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOLMMCSi MHOJKECTBAa HAaTypalbHbIX, LEIBbIX,
PpadrOHAIIbHBIX u I[eI\/IICTBI/ITeJ'H:-HBIX HYUCCEII JOIIOJIHAKOTCA MHOXECTBOM
KOMIUIEKCHBIX 4YHCEN. B KaxAoM U3 3THUX MHOXECTB paccMaTpHUBAaIOTCs
CBOWMCTBEHHbIE €My cHeuu(uyeckre 3aJayd U Olepanuu: JAeNieHHe Halleno,
OTIEpUPOBAHUE OCTATKaMHU Ha MHOKECTBE IIEJIBIX YHCEN, O0COOBbIe CBOICTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN, apU(PMETUYECKUE ONIEpAlliH, a TaKXKe
H3BJICUCHHUC KOPHA HaTypaJIBHOﬁ CTCIICHU HA MHOXECTBE KOMIIJICKCHBIX YHCEII.
brnarogapsi mocienoBarelibHOMY PacIIMPEHUI0 Kpyra HUCIOJb3YEMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTAMHU HUX IIPUMCHCHUS OJIA PCHICHUS PA3JIMYHBIX 3ada4
dbopMUpyeTCsl MPEACTABICHNE O €IMHCTBE MaTeMaTHKHA KaK HaykKd U e€ poJid B
NOCTPOCHUH MOJENIEN pealbHOr0 MHpA, HIMPOKO HCIMOJB3YIOTCS 0000IlIeHHE U
KOHKpETHU3allUs.

Jlunus «YpaBHEHUS U HEPABEHCTBA» peEAM3YyeTCsl Ha MPOTSIKEHUU BCETO
oOydeHHs Ha YpPOBHE CpemaHero ooOiiero oOpa3oBaHHUs, MOCKOJbKY B KaKIOM
pazzaene Ilporpammbl mpenycCMOTPEHO peIIeHHE COOTBETCTBYIONMX 3anad. B
pesyibTare oOOydaromyecs OBJIAJCBAIOT Pa3IMYHBIMU  METOJIAMU  PEUICHHUS
padrOHAJIbHBIX, HppalrOHAIIbHBIX, IIOKa3aTcCJIbHbIX, J'IOFapI/I(I)MI/I‘-IeCKI/IX u
TPUTOHOMETPUYECKUX YPaBHEHMI, HEPAaBEHCTB W CHCTEM, a TakXke 3a/1ad,
colepkammx napamerpbl. [lodydeHHbIE yMEHMs MIMPOKO HCHOJB3YHOTCS NPHU
UCCIIeIOBaHUH (YHKIIMIA C MOMOIIBIO TPOU3BOTHOM, MIPU PEIICHUN TPUKIATHBIX



3a/la4 U 3a7a4 Ha HaXO’KJIEHHWE HAHOOJbIINX U HAUMEHBIIUX 3HAYEHUNA (QYHKIIUH.
JlaHHasi comep karelbHas JIMHUS BKIIIOYAET B ce0s Takxke (popMUpOBaHHE YMEHUIA
BBIMIOJHATH  pacy€rel 1o  QopmynaMm, MnpeoOpa3oBaHUs PalMOHAIBHBIX,
UppAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKECHUH,
COJIepKaIllMX CTEMeHUu H JorapudMmel. braaromaps u3ydeHHI0 anreOpandyeckoro
Marepuajia OPOUMCXOAWT  JajbHEWIee pa3BUTHE  AIMOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS 00YYaromuXxcs, (OPMUPYIOTCS HaBBIKH JI€AYKTUBHBIX
paccykaeHuid, pabOThl €  CHMBOJBHBIMH  (opMamu,  MpeAcTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. Anredpa
npeqiaraeT d(Q(EeKTUBHbIE HHCTPYMEHTHI JJII PEUICHUS MPaKTUYECKUX U
€CTeCTBEHHO-HAYYHBIX 33]1a4, HATJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepsxatenbHo-MeToiu4YecKass JMHUS «@DyHKIMU # TpaduKu» TECHO
nepervieTaeTcsi ¢ IPYruMU JIMHUSMUA Y4€0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 33/1a€T NOCJIEI0BATEILHOCTh U3YUEeHU MaTepuaia. M3ydeHne cTeneHHo i,
MOKa3aTeNIbHOM, JorapupMUIecKoi 1 TPUrOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U TpaduKOB, UCTIOJIb30BAHUE (PYHKIUI AJIS pEIIeHUs 3a7ad U3 APYTUX y4eOHBIX
NPEeIMETOB U PEAbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHAIIM30M,
TaK W C pEIICHHWEeM ypaBHEHWH W HepaBeHCTB. [Ipu 3ToM 0o0JbIlIOE BHUMAaHUE
ynensercs GOpMUPOBAHHUIO YMEHUS BhIpakKarh (GOPMYJIaMU 3aBUCUMOCTH MEXY
Pa3IMYHBIMU BEIIMYMHAMU, HCCIIENOBATh IOJy4YE€HHBbIC (DYHKIUH, CTPOWUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUK HAIleJIeH Ha pa3BUTHE YMEHUIA
U HaBBIKOB, TO3BOJSIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMH B
pazMyHON (opme: aHATUTUYECKOU, rpaduueckod u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET PpAa3BUTHUIO AITOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIUH, UCTI0JIb30BaHUIO aHAIOTHH.

ConepxarenbHast iuHusi «Hauanma mareMarmueckoro aHaim3a» MO3BOJIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MareMaTWUYeCKUX, TaK W MPUKIATHBIX 3a/1a4,
JTOCTYITHBIX OOYYarOIMMCsI, TaK KaK y HUX TOSIBISIETCS BO3MOYKHOCTb CTPOUTH
rpaduKu CIIOXKHBIX (DYHKIMA, ONPENEIsITh WX HAUOOJBIINE W HAUMEHBIIHE
3HAYEHHSI, BBIYMCIHITh IUIOMAIu Guryp u oOBEMBI TeN, HAXOIUTh CKOPOCTH U
ycKkopeHusi mpoueccoB. [laHHas cojep:karenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOJKHOCTH TIOCTPOCHUS MAaTEeMaTHYECKHX MOJENe peabHBIX CHTYaIH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEIIeHHEe B MPUKIAAHBIX, B TOM YHCIIE
COILMATbHO-?)KOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYE€CKOT O
aHaJM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO, (HOPMAIBLHO-JIOTHYECKOTO H
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHHUS
3aKOHOB MaT€MaTHUKW B HayKe, TEXHHKE M HMCKyccTBe. OOydaronmecs y3HaIoT O



BBIIAIOIIMXCS PeE3yJbTarax, MOJy4YEHHBIX B XOJ€ Pa3BUTUA MaTeMaTUKU Kak
HayKH, 1 00 UX aBTOpax.

ConeprxatenbHO-MeTOInYecKas JTMHUS « MHOKECTBa U JIOTUKa» BKIIFOYAET B
ceOst 2JeMEHTbl TEOPUM MHOXKECTB M MareMaThyecKoW JOTHKH. TeopeTuko -
MHO>KECTBEHHbIE MPECTABJICHHUS IPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTUKH
U TpeJiararoT HauboJiee YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMN BCE pa3iesbl
MaTeMaTHUKH H e€ TMPWIOKEHUH, OHHM CBA3BIBAIOT pPa3Hble MaTeMaTUYECKHUE
TUCUUIUIMHBL M HMX NPWIOXKEHUs B eauHoe 1ernoe. [lostomy BaxHO 1aTh
BO3MOJKHOCTh OOyd4arouieMycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBINH SI3BIK
COBPEMEHHON MaTeMaTUKH U HCIIOJIb30BaTh €r0 IS BHIPAKEHHS] CBOMX MBICTICH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTWKH KaK HAyKd CJeIyeT IpU3HaTh
CBOMCTBEHHYIO €W CTpPOroCTb OOOCHOBAaHMW U CJIEOBAHUE OMNPENCIEHHBIM
npaBWjiaM  TOCTPOEHHMS  JOKa3aTelibCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTHYeCKOW JIOTUKA CHOCOOCTBYET Pa3BHUTUIO JIOTHUECKOTO MBIIUICHHUS
00y4Jaronmxcs, MO3BOJSIET UM CTPOUTH CBOU PACCYKJIEHUS HA OCHOBE JIOTUYECKUX
npaBwi, GOPMHUPYET HABBIKK KPUTUIECKOTO MBIIILICHHS.

B yuebHOM Kypce «Anrebpa u Hayaga MaTeMaTUYECKOrO aHAIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOTO MOJICIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCcTBOBaTh (OPMHPOBAHUIO HABBIKOB IOCTPOCHUS MOJENCH pealbHbIX
CUTyallui, MCCJENOBAHUS ASTHUX MOJENEHd C MOMOILBIO anmnapara aareopsl U
MaTeMaTHYeCKOT0 aHaM3a, WHTEPIPETAli TOJYYEHHBIX pe3yibTaToB. Takwe
3aJ]aHusl BIJIETEHBI B KXKIBIM U3 pa3/eNioB MPOTPaMMBI, TOCKOJILKY BECh MaTepHral
y4e0HOTO Kypca HIMPOKO MCTOJIb3YETCs AJi pelleHHs] TPUKIaaHbIX 3aaa4. [Ipu
pelleHNH  peATbHBIX  MPaKTHYECKUX  337ad  OOydJaromecss  pa3BUBAIOT
HaAOJII0/1aTeNIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBarhCs,
UCIIOJIb30BaTh  QHAJOTHIO, 0000m@arh W  KOHKPETU3UPOBATh IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TNPUKIAIHBIX 33]a4
OpraHu3yeTcs B MPOIlecCce U3YUYeHUs BCEX TEM yueOHOT0 Kypca « Anredpa 1 Havana
MaTeMaTUYECKOT0 aHATIN3a.

Ha wusydenne yueOHOro Kypca «Airedpa M Hauajga MaTeMaTUYECKOTO
aHaym3a» otBoautcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIIO).



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

YucJia 1 BbIYHCJICHUA

Paunonanbsble yncia. OOBIKHOBEHHBIE U JIECSTUYHBIE APOOH, MPOLEHTHI,
OeckoHeuHbIe nepuoanyeckue apodu. Ilpumenenue apoOell U MPOIEHTOB IS
pELICHNs] TPUKIIAJHBIX 33]1a4 U3 PA3JINYHBIX OTPACIICH 3HAHNUN U PEATbHOU KU3HU.

[eictBurenpHple 4Yucia. PanuoHanbHple W HMPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanuu ¢ JACHCTBUTENBHBIMU  4YHclIaMH. Moaynb
NEHUCTBUTEIILHOTO YKCa U ero cBoiicTBa. [IpuOmmkEéHHbIE BRIUKMCIIECHU S, TPaBUIIa
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BEIYMCICHUN.

Crenenp ¢ nempiM  nokasareneM. bunom Herorona. Hcenosnb3zoBanue
noAXoAs1eH (POPMBI 3aMUCH JEHCTBUTEIbHBIX YUCEN JIS1 PELLEHNs TPAKTUYECKUX
3a/1a4 U NPEICTaBJICHUS TAHHBIX.

ApudmMeTnuecKkuil KOpeHb HaTYpaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp C pandOHAIBHBIM I[IOKa3arelneM M €€ CBOWCTBA, CTENEHb C
JEHCTBUTENILHBIM ITIOKA3aTEIIEM.

Jlorapudm uwmcna. CpoiictBa norapudma. [lecaTruHble M HaTypajbHBIE
JaorapupMsl.

CuHyC, KOCHHYC, TAaHI€HC, KOTaHI€HC YMCJOBOrO aprymeHTa. ApKCHUHYC,
ApPKKOCHHYC M apKTAHI€HC YUCJIOBOT'O apTyMEHTA.

YpaBHeHMs U HEPaBEHCTBA

ToxnecTBa ¥ TOXIIECTBEHHbIE MpPe0oOpa3oOBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHUs-CJeNCTBUA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U APOOHO-pAIMOHATBHBIX YPaBHEHUM U
HEPAaBEHCTB. MHOIOYJIEHBI OT OJHOM IEPEMEHHOM. JlesleHne MHOrodjieHa Ha
MHOTOWIEH ¢ ocrtarkom. Teopema be3y. MHOrouneHsl ¢  LEIbIMHU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BRIPAKEHUMN, COIEPKALIMX CTENEHU U KOPHHU.

HppanmoHaibHbie YpaBHEHUS. OcHoBHBIE METObI peLIeHUs
UPPalMOHAIbHBIX YPABHEHUIA.

[lokazarenpHble ypaBHEHHA. OCHOBHBIE METOJbI PEIICHUS MOKA3aTEbHBIX

YpaBHEHHM.
[IpeoOpazoBaHue BoIpAKEHUIA, COIEPKAIIUX JTOTAPUPMBI.
Jlorapupmuueckre  ypaBHEHHS. OcHoBHBIE METO1bI peLIeHUs

JorapuMUYECKUX YpaBHEHUI.
OcHoOBHbIE TPUTOHOMETPHUUECKHE bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHM. PellieHne TpUroHOMETPUIECKUX YPABHECHUM.



Pemienne cucteM JIMHEHHBIX YpaBHEHHMHA. Marpuua CUCTEMBbI JMHEWHBIX
ypaBHeHu#. Omnpenenutens MaTpUIbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYUCIICHUE €r0 3HAYEHHUsI, IPUMEHEHUE ONPEIACIUTENS I PELICHUS
CHCTEMBI JIMHEMHBIX YpaBHEHMU. PenieHne NpUKIAaAHBIX 3a1a4 C IOMOIIBIO
CHCTEMBl JIMHEWHBIX YypaBHeHMW. lccienoBaHne IOCTPOCHHOM MOJEIM C
ITOMOILBIO MaTPHI] U OIIPEAEIUTENCH.

[locTpoeHrne MareMaTH4eCKUX MOJEIEH pEaTbHOM CUTyallMd C MOMOUIBIO
YpaBHEHUN WU HEpaBeHCTB. [IpuMeHeHME ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTEMATUYECKUX 3aad M 3a7ad M3 pa3IMYHBIX 00JIaCTEell HAyKU U pEaTbHOU
KU3HU.

D YHKIUU U TPAaPUKH

OyHkus, crnocoObl 3ananus ¢GyHkuUMH. B3aumHO oOparHble (QyHKUUU.
Komnosunusa ¢ynkuuit. I'padpuk dyHknuu. OiaeMeHTapHble HpeoOpa3oBaHUs
rpapuKoB QyHKIHIA.

OO6nactp omnpeneneHUss 1 MHOKECTBO 3HaueHu (yHkuuu. Hymu Qynkuumu.
[IpomexyTku 3HAKOMOCTOSTHCTBA. YETHBIE U HeuETHBIC GhyHKIMU. [lepuoguyeckue
¢byakuyn. [IpoMexyTKn MOHOTOHHOCTH (PYHKUMH. MakCHUMyMbl U MUHUMYMBbI
¢byukumn. Haubouspiiee 1 HauMeHbIlee 3HaY€HUs (PYHKLMN HA TIPOMEKYTKE.

Jlunelinas, kBaaparuuHas W JApPOOHO-TMHEHHas (QyHKIMHU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TOCTPOEHUE UX TPAPUKOB.

CrenenHast pyHKUMSI C HATypallbHBIM M LENIbIM NIoKa3zareneM. E€ cBolicTBa u
rpapuk. CBolicTBa M TpaduK KOpHS n-oil cTeneHu Kak (PyHKUIuM oOpaTHOM
CTENEHU C HATYPaJbHBIM ITOKA3aTEIEM.

[lokazarenbHas u jorapudmuueckass (yHKIMH, UX CBOMCTBA M rpaduKu.
Hcnonb3oBanne rpagukoB GyHKIMM 1151 peLIeHUs YpaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, ONPENEICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIIOBOTO apTyMEHTA.

QOYHKIUOHATIBHBIE 3aBUCHUMOCTA B PEAIbHBIX MPOLECCAX U SBIICHUSAX.
['paduku peabHBIX 3aBUCUMOCTEH.

Ha4vaJsia MaTeMaTH4eCKOro aHaJmM3a

ITocemoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCJEAOBaTENbHOCTEH. MeTon
MaTeMaTH4ECKOU VUHIYKIHWU. MoHOTOHHBIE U OTpaHUYCHHbIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUMKHOBEHHMSI MAaTEMaTHYECKOTO aHAINW3a Kak
aHayM3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpuueckas mporpeccud. beckoneuno yoniBaromias
reomerpuyeckas nporpeccusi. Cymma 0eCKOHEUHO yOBIBAOIIEH TeOMEeTPHUECKOM
nporpeccur. JINHEMHBIA U SKCTTIOHEHIHAIbHBIN POCT. Yncio e. @opmyra CI0KHBIX
npoueHToB. lcnonb3oBaHue mporpeccuu JJsl PEIIEHUs pEeabHbIX 3a7ad
MIPUKIIAAHOTO XapakTepa.



HenpepwiBHble ¢GyHKIMM W WX CBOMCTBA. TOUYKM paspbiBa. ACHUMIITOTHI
rpapukoB Qyukuuid. CBOWCTBa (QYHKIMA HEMPEPBHIBHBIX HA OTpe3ke. Meton
UHTEPBAJIOB ISl PELICHUs] HepaBeHCTB. lIprMeHeHue CBOMCTB HENpEpBIBHBIX
(bYHKIMIA 715 peIeHrs 3a1ad.

[lepBas u BTOpas npousBoAHbIe GyHKIMHU. OnpeaeneHue, TeOMETPUIECKU U
($u3NUECKU CMBICI IPOU3BOJHON. Y paBHEHHE KACATEIbHON K IpaPuKy (QyHKIUH.

[lpousBoansle  sneMeHTapHbIX  (pyHknmit.  [IpousBogHas  cymMbl,
NPOU3BEIECHNUS, YACTHOT'O M KOMIO3ULINHU (DYHKITHIA.

MHoxKeCcTBa U JIOTHUKA

MHoOXkeCcTBO, OINEpalny HAJ MHOMXKECTBAMHU M MX CBOMCTBA. JluarpaMmbl
Oilepa—Benna. llpumeHeHue TEOPETUKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEATbHBIX MPOLECCOB M SIBJICHUN, NMpPHU PELICHUM 337ad M3 JIPYTHX
y4€OHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAareMaTHUYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeNnbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucua v BbIYUCICHUA

Harypanbhnbie n nensle yucia. [I[puMeHeHne Mpru3HakoB JENUMOCTH LEIbIX
qyycenn, HanOonpmii oOmmi nemutens (mamee — HOJI) u HamMeHblee oOIee
kparHoe (nanee — HOK), octaTkoB 1o moyto, anropurMma EBkiuaa s pemeHus
3a/1a4 B LEJIbIX YUCTIaX.

KommuiekcHble uuncna. AnreOpaudeckas M TpUrOHOMETpUUecKass (POpMbl
3aMiCu KOMIUIEKCHOTO 4YHUCia. ApU(PMETHUECKUE ONepaluud C KOMIUIEKCHBIMU
yuciaamu. M300pakeHne KOMIUIEKCHBIX YHUCEI Ha KOOPJHUHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oli cTeneHrn U3 KOMIUIEKCHOTO uucia. [IpuMmeHenue
KOMILJIEKCHBIX UMCE JIJIs pelieHusl PU3NUECKUX U T€OMETPUYECKHUX 3a/1a4.

YpaBHeHMS U HEPAaBEHCTBA

CuctemMa M COBOKYNHOCTh YpPaBHEHH W HEpPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CJIEICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHUX  YPABHEHUH C  MOMOIIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. Penienre TpuroHoMeETpu4eCKMX HEPABEHCTB.

OCHOBHBIE METOJBl PEHICHUSI MOKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/1bI PELIEHUS] UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHHS] CUCTEM M COBOKYIHOCTEW palloHaJIbHBIX,
HUppaIrMoOHAIbHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMHUIECKUX YPAaBHEHHUH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C APAMETPAMH.



[IpuMeHeHne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/Ja4 U 3a7ad U3 Pa3IM4HbIX 00JacTel Hayku W pealbHOU
YKU3HU, UHTEPIIPETal|s ITOIYYEHHBIX PE3YJIBTATOB.

D YHKIHUHU U TPaPUKH

I'paduk xomnosummu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U I'Pa(UKH.

['padmueckue MeTonbl pelieHus ypaBHEHUIl M HepaBeHCTB. ['paduyeckue
METO/bI PEIICHUS 3a/a4 C TApaAMETPaMHU.

Hcnons3oBanue rpadukoB (GYHKUIMN Ui UCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT MPHU PEUICHUHU 33Jad U3 JPYTruX y4eOHBIX
IIPEAMETOB U PEANBHOM KU3HU.

HavaJia MaTeMaTH4eCcKOro aHaJIM3a

[IpumeHeHre NPOU3BOIHON K MCCIIEIOBaHUIO (PYHKUIMNA HA MOHOTOHHOCTD U
sKCTpeMyMbl. HaxokneHne  HauOOJbIIET0O M HAUMEHBIIETO  3HAUYEHUMN
HEeNpepbIBHON (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIY4IIEro pEIICHUS B
NPUKIAAHBIX 3a7a4ax, U1 ONpPENENICHUS CKOPOCTH M YCKOPEHUs IpoLecca,
3aJ1aHHOTO (POPMYJIION MK TPadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie
aeMeHTapHbIX QyHkmi. [IpaBuna Haxox1eHHs TEPBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuii CMBICII UHTETpaIa. Beruucnenue
onpeaenéHHoro uHTerpaia no popmyne Herorona-JleiOuuna.

[IpumeHeHre MHTErpanga g HAXOXACHMS IUIOIMIAAEeH IUIOCKUX (GUryp U
00bEMOB reOMETPUUECKUX TEJL.

[lpumepsl pemeHuit auddepeHnranbHbIX ypaBHEeHH. Marematnueckoe
MOJICIMPOBAHUE pEAbHbIX MPOLECCOB € MOMOLIBI JuddepeHmanbHbIX
YPaBHEHHUM.



I[UDTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA VYUEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBI VPOBEHb) HA VPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

1) rpa:k1aHCKOTO BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTh IPAKTAHCKON O3ULIUK 00YUAIOLIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHa  POCCHICKOTO  oOlecTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaX ()YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYpP, SBICHUH,
IpoIenyp TPaXIaHCKOTO oOImecTBa (BBHIOOPHI, OMPOCHl M JPYTO€), yMEHHE
B3aMMO/ICIICTBOBaTh C COIMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIMSIMU ¥ Ha3HAYCHUEM;

2) MIaTPMOTHYECKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHUCKOM IT'PAXKAAHCKON HIEHTUYHOCTHU,, YBAXKEHHUS K
NPOIUIOMY M HAaCTOSIIEMY POCCHMCKONW MaTreMaTWKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUHCKOM MaTeMaTuyeCKOM LIKOJIbI,
UCIIOJIb30BaHUE ATUX JIOCTHXKEHUH B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS:

OCO3HaHME AYXOBHBIX IIEHHOCTEN pOCCUHUCKOro Hapo1a, CPOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, 3STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUM HayKd U JACSITENbHOCTHbIO YUEHOTr0, OCO3HAHHE
JMYHOTO BKJIa/Ia B TOCTPOEHHUE YCTOMYHUBOTO OYTYILIETO;

4) 3CcTeTUYECKOIr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas ACTETUKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, pacCyX/1€HUI, BOCTIPUUMYUBOCTh
K MaTeMaTU4eCKUM aclieKTaM Pa3MuHbIX BUIOB UICKYCCTBA;

5) pu3nvecKoro BOCIUTAHNUS:

c(hOpMHUPOBAHHOCTh YMEHHUSI TMPHUMEHATh MaTeMaTHUYECKUE 3HAaHUS B
HWHTEpECcax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a )KMU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0POBBIO (3J0pPOBOE NMHUTAHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUU U
OTJIbIXa, perysipHas Gu3nuecKasi akTUBHOCTS ), QU3NUECKOE COBEPIIICHCTBOBAHUE
IPU 3aHATUSIX CIIOPTUBHO-037I0POBUTEIHHON JAESTENLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

FOTOBHOCTh K TPYAY, OCO3HaHHUE IEHHOCTH TPYIOJIOOUs, HHTEpeC K
pa3imyHbIM  chepaM  NPOQPECCHOHATBHOM  NEATEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccun HW peaTM30BBIBaTH COOCTBCHHBIC >KM3HEHHBIC TUIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTh K  MareMaTH4ecKoMy OOpa3oBaHHI0 U
caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEHM JKU3HU, TOTOBHOCTH K AaKTHUBHOMY
Y4acTHIO B PEUICHUH MPAKTUYECKUX 3a]1a4 MaTeMaThudeCKOW HapaBJIeHHOCTH;

7) 3K0JIOrH4eCKOIr0 BOCIIUTAHMUSI:

C(hOPMHUPOBAHHOCTh  SKOJOTHYECKON KyJIbTYphl, NOHHUMAHUE BIHSHHUS
COLMAIbLHO-?)KOHOMUYECKHUX ITPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIBH O 1
Cpelbl, 0CO3HaHKE INI00ATHLHOT 0 XapaKTepa SKOJIOTrHYeCKUX MPOo0IeM, OpUeHTAL U
Ha TpPUMEHEHHE MaTeMaTHMYeCKMX 3HaHUM /i pelieHus 3a1ad B objacTu
OKpY’Kalollel Cpepl, IUIAHUPOBAHHWE IIOCTYIIKOB M OLIGHKM HMX BO3MOXHBIX
IIOCJICACTBUM IS OKPYKAFOIIEH CPEbI;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

Cc(hOopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKM M  OOLIECTBEHHOW  MPAKTUKHU, [MOHUMaHHUE
MaTeMAaTUYECKOW HAayKu Kak cgepbl 4eOBEYECKOW MAESITebHOCTH, 3TaloB €€
pa3BUTUS U 3HAYUMOCTU [JIl PA3BUTUS LUBWIM3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMAaTUKAd M MAaTeMaTHYeCKONl KyJIbTypOll KaK CpEICTBOM IIO3HAHHS MHPa,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYI0 U HCCIIEAOBATENbCKYIO JI€ATEIbHOCTh
VHAUBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe /IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbleiornyeckue 1eMCTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYLIECCTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TMOHATUWA, OTHOIIEHWM MEXIy MNOHATUSIMH, (HOPMYIUPOBATH
OTpe/IeIeHUs] TOHATUH, YCTaHABIUBATh CYHIECTBEHHBIN MPU3HAK KilacCUpUKAIUH,
OCHOBaHUS 1151 000OIIEHUS U CPaBHEHUS, KPUTEPUH MMPOBOIMMOTO aHAIIN34;

BOCHPHUHUMATh,  (QOPMYIHpPOBATH U  NpeoOpa3OBbIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIC U OTpHUIATEIbHbIC, EAMHUYHbIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U ITPOTUBOPEY U
B (axkTax, JaHHbIX, HAOIOJEHUSX U YTBEPXKICHUAX, MpeiaraTb KpUTepUu IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEY N,

JIeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W
VMHIYKTHUBHBIX YMO3aK/IFOUEHUN, YMO3aKIOUEHHUM 110 aHATIOTHH;

ITPOBOJIUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPIK/ICH U
(mpsAMBbIE U OT IPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIIUIO, TPUBOAUTh IPUMEPbI U
KOHTPIIPpUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOIbI;

BBIOMpaTh crnoco0 pemieHuss y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pCIICHUS, BBIOMpaTh HaWOoJee MOAXOAAMMUNA ¢  y4déToM
CaMOCTOSITENBHO BbIJIEJICHHBIX KDUTEPUEB).



ba3zoBrble ucciaexoBarebCKue IeHCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK HCCIEN0BATENbCKUA HWHCTPYMEHT IO3HAHMS,
dopmynupoBarh  BOMPOCHI,  (PUKCUPYIOLUIME MPOTUBOpEUHE, MpoOsemy,
yCTaHaBJIMBaTh MCKOMOE€ U JaHHOE, (JOPMHUPOBATh T'MIIOTE3Y, apTyMEHTHUP OBATh
CBOIO MO3UIMIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUTAHUP OBAHHBIN DKCIIEPUMEHT, UCCIICA0BAHUE
10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHueCKOro 00bEKTa, SIBICHHS, IPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y 00bEKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSTENbHO (HOPMYIHPOBATH 00OOIIEHUSI M BBIBOJBI MO pe3ylibTaramMm
OpOBEACHHOTO  HAOMIOJAEHUs, MCCJEIOBAaHUSA, OILCHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB M 0000 IICHHI;

IPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOLECCA, a TAKKE BbIJIBUIaTh
NPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Padora c undopmanuei:

BBISIBIIAITh ACPUINTH MH(DOPMAIMU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOIIPOC U JJI PEIECHUS 3a/1a4H;

BBIOMpPaTh HHPOPMALIUIO U3 HCTOUYHUKOB Pa3JIMYHbIX TUIIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALMIO PAa3IMYHBIX BHUIOB U
dbopM npecTaBiIeHUs;

CTPYKTYpUpOBaTh MH(GOPMALUIO, MPEACTABIATh €€ B pa3MyHbIX (opmax,
WUTIOCTPUPOBATh I'pauuecku;

OILICHUBATh Ha/1EKHOCTh uH(popMauu o CaMOCTOSITEIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBepCaJIbHbIE YUeOHbIe 1elicTBHS

Oo0menue:

BOCTIPHHUMATH U JOPMYITHUPOBATH CYXKACHHSI B COOTBETCTBHUH C YCIOBUSIMU U
HEIsIMH OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOKO TOYKY 3pEHHS B
YCTHBIX M TMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOJy PEIICHUs 3aJayHu,
KOMMEHTHUPOBATh MOJTy4EHHBIHN pe3yJIbTarT;

B X0J/i¢ 0OCYXIeHHs 3a/aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBI,
npoOJieMbl, pelmaeMoi 3aaaud, BBICKA3bIBaTh WICH, HAIlCICHHBIE HAa IOUCK
pelIeHus, COMOCTaBISATh CBOU CYKICHHUS C CYXIACHUSIMHU APYTHUX YIaCTHHKOB
nuanora, oOHapYXXUBaTh Pa3JIMIUE M CXOJCTBO MO3WIIHMHA, B KOPPEKTHOH (hopMme
dbopMyIHpOBaTh pa3HOTIIACH S, CBOU BO3PAKCHHUS,

MPENCTABIIATh PE3YIbTAThl PEIICHUS 3a]]a4H, YKCIIEPUMEHTA, NCCIICAOBAHUS,
MIPOCKTa, CaMOCTOSATEIbHO BBIOMpaTh (opMarT BBICTYIUICHHS C Y4ETOM 3amad
MIPE3CHTAIMHA U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIE YYeOHbIe 1eiCTBUS



Camoopranuzanus:

COCTABJISAITH IUIaH, AITOPUTM PEIICHHS 337a4u, BBIOMpaTh CIOCO0 pelIeHusI C
y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELIEHU ¢ y4€TOM HOBOM HH(pOpMALIUH.

CaMOKOHTPOJIb, IJMOLIMOHAIbHBIA HHTEJIJIEKT:

BJIAJICTh  HABbIKAMU  IIO3HABATEIbHOM  peduieKCMM Kak  OCO3HAaHUA
COBEPUIAEMBIX JEUCTBUI U MBICIHUTENBHBIX TPOLECCOB, UX PE3YyIbTATOB, BIAIECTh
crioco0aMu CaMONIPOBEPKH, CAMOKOHTPOJII NIpollecca U Pe3yibTara pPELICHHs
MaTeMaTU4YeCKOM 3aJa4u;

NPEABUAETh TPYIAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh NP PELICHUU 3a/1a4H,
BHOCHTb KOPPEKTHUBBI B JIEATEIbBHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, JAHHBIX,
HalJIEHHbIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM, 00BACHITH NP UUHHbI
JOCTUKEHHSI UJIM HEAOCTUKEHUS PE3YNIbTaTOB JEATEIbHOCTH, HAXOIUTh OUIMOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1€ATEJIbHOCTD:

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAILHOU
paboThl TpH peleHUH Y4yeOHBIX 3ajad, MPUHUMATh LElb COBMECTHOM
NEeSTEIbHOCTH, TUIAaHUPOBATh OPTAaHU3AIMIO0 COBMECTHOM pabOThI, pacupe1eisTh
BUJbI PabOT, AOTOBapuMBaThbCs, OOCYXAaTb MPOLECC M pe3yiabTar paldoThl,
0000111aTh MHEHUS HECKOJILKUX JIIOCH;

y4acTBOBaTh B IpynnoBbIX (hopMax paboThl (0OCyxkaeHHsl, 0OMEH MHEHMIA,
«MO3rOBbI€ IITYpMbl» W UWHBIE), BBINOJHATh CBOIO 4YacTh padOThl U
KOOPJIMHUPOBATh CBOU JCUCTBUSA C APYTUMHU UJICHAMH KOMAaHIbI, OIICHUBATh
Ka4eCTBO CBOETr0 BKJIaJa B OOIIMI NPOAYKT MO KPUTEPUSIM, CHPOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMOICUCTBHUSI.

INPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenus B 10 kjacce oOydarOIMHUCS TOJIYYUT CJCTYIOITHIEC
MpeAMETHBIE PE3YbTaThl 1O OTACIBLHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa n Hayaia MaTeMaTHIECKOTO aHATIM3a»

Yucsa v BbIYUCJICHUA:

CBOOOJHO OTEPUPOBATH MOHATUSIMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuogndeckas JapoOb, MPOIEHTHI, HUPPAIMOHATBHOE YHCJIO, MHOYKECTBA
palMOHAIBHBIX U ICHCTBUTENBHBIX YUCEN, MOAYJIb TEUCTBUTEILHOTO YUCTIA;

OPUMEHATh APOOM W TPOIEHTHI MJI pPEIIeHUs MNPUKIAAHBIX 33134 U3
pa3JIMYHBIX OTPACJIC 3HAHUN U PEATIbHOM )KU3HU;

MIPUMEHSTh IPUOMKEHHBIE BRIYMCIICHHMSI, TIPaBUjIa OKPYTJICHUS, TIPUKUIKY 1
OLICHKY P€3yJIbTaTa BBIYUCIICHUM;



CBOOOJHO OIEpPUPOBATh TMOHITHEM: CTENEHb C LEIbIM I[OKa3aTeJeM,
UCII0JIb30BaTh MO JXOSAILYI0 (POPMY 3aMUCHU IEHCTBUTEIbHBIX YHCEN IS pelICH U
MPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JaHHbIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HaTypaJbHOU
CTEIICHU;

CBOOO/IHO ONIEPUPOBATH MOHATHEM: CTENIEHD C PALMOHATILHBIM [IOKA3aTEIEM;

CBOOOJHO ONEpUPOBaTh MOHATHUAMU: JIOTapu(pM UHCIA, JECATUUHBIC U
HaTypalbHBbIE JIOTapU(MBIL;

CBOOOJTHO ONEPHUPOBATH MOHITHSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO ApTYMEHTA,

ONEPUPOBATH MOHATUIMU: APKCUHYC, APKKOCHUHYC U APKTAHT€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMS 1 HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHHUSI U YPABHEHHUSI -CIIEICTBHSI, PABHOCHIIbHBIC HEPABEHCTBA,

OPUMEHATh PaA3JIMUHbIE METOJAbl PEUICHUS PalUOHAIBHBIX U JpOOHO-
pAalMOHATBHBIX YPAaBHEHMW, MPUMEHATh METOJ WHTEPBAJIOB JJISl PELICHUS
HEPABEHCTB;

CBOOOJITHO ONEPUPOBaTh MOHSITUSIMHU: MHOTOYJIEH OT OJHOM NEpEMEHHOM,
MHOTOUJIEH C UEJbIMU KOA(P(PUUIUEHTaMU, KOPHH MHOTOWJIEHA, NPUMEHSThH
JIEJICHHE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLIEHUS 3a/1a4;

CBOOOJHO OMEpUPOBATH TOHATUSIMHU: CHUCTEMA JIMHEHHBIX ypaBHEHHH,
MaTpuIla, OMNPEACIMTEIb MaTpulbl 2 X 2 U €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENs 2 X 2 Iyl BBIYMCIICHUS €r0 3HAYEHUS,
IIPUMEHATh ONPEACIMTENNA JJIsl PEIIEHUST CHCTEMBI JIMHEWHBIX YPaBHEHUU,
MOJIEMPOBATh PEAILHBIE CUTYALIMH C TIOMOIIBIO CUCTEMBI JITHEHHBIX YPaBHEHUMH,
UCCJIE0BAaTh IMOCTPOECHHBIE MOJEIM C NOMOIIBIO MATPULl U ONPENEIUTEIEH,
WHTEPIPETUPOBATH OJTYUEHHBIN PE3YyIIbTAaT;

UCIIOJb30BaTh CBOMCTBA JEUCTBUI C KOpPHIMHU g NpeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHATDH MPE0OPa30BaHMsI YUCITIOBBIX BEIPAKEHUH, COAEPIKAIIMX CTETICHH C
PalMOHATBLHBIM [TOKA3aTENEM;

WCIIOJIb30BaTh CBOMCTBA norapupmMoB TUTST npeoOpazoBaHus
JoTapu(PMUIECKUX BBIP AKESHUH;

CBOOOJIHO OTEpUPOBATh MOHATUAMH: HUPPALMOHAIBHBIE, TOKAa3aTelbHbIC U
JorapudMUIECKre ypaBHEHHUS, HAXOAUTh UX PEIICHHUS C TOMOIIBIO PAaBHOCHIILHBIX
MEPEXOJI0B WIIM OCYIIECTBIISISI TPOBEPKY KOPHEI;



NPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI JIJIsI IPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO OMNEpPUPOBATh MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHSATh HeoOXoauMble (QOPMYJbI  JJIsI PELICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHUIL;

MOJEIMPOBaTh pEAIbHbIE CUTyallMd HA S3BIKE aireOpbl, COCTABIATH
BBID@)KEHHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3a7auM, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIH C MCTI0JIb30BAaHKUEM allapara areOpsl.

DOyHKUMU ¥ rpaduKu:

CBOOO/IHO OTIEPUPOBATH MOHATUSAMU: (PYHKIIUSA, CIIOCOOBI 3ajaHus QYHKIIUH,
B3aUMHO OOparHble (QYHKIMHM, KOMIO3ULIMS (YyHKIMHM, Tpapuk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE ITPe0Opa30BaHusi rpaduKOB PYHKIINM;

CBOOOJIHO ONEpUPOBATh MOHATUAMH: 00JIACTH OMPENETCHUS U MHOMXKECTBO
3HauY€HUHN PyHKUMHU, HYJIH PYHKLIKH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJTHO OMNEpPUPOBATH NOHATHUAMU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuonyeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbl (YHKIMH, HauOOJbIIee W HAUMEHblEe 3HadyeHUEe (QYHKIMH Ha
IPOMEXYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CTENIEHHAs! (YHKIMSI C HATYypaJIbHbIM U
LEJIBIM TOKa3aTeneM, rpapuKk CTENEeHHOW (PYHKUMU C HATypaJbHBIM U LENIbIM
nokasareneM, rpaduk KOpHS N-Oi CTENeHM KaK (PyHKUMU OOpaTHOM CTENEHU C
HaTypaJlbHbIM [IOKa3aTeleM;

ONEpUPOBATH TMOHSATUSIMU: JIMHEWHAs, KBaJApaTuyHas U APOOHO -IMHEHHas
(YHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BAHNE U TOCTPOEHHUE UX TPadUKOB;

CBOOOJHO ONEpHUpPOBaTh MOHATUSIMU: MOKa3zareibHas W JorapudmMuyeckas
GyHKIMHM, UX CBOWCTBA U rpaduKH, UCIOIH30BaTh UX Tpa@UKU ISl pEIICHUs
YpaBHEHU;

CBOOOJIHO OMNEpPUPOBATH MOHATHUSAMU: TPUTOHOMETpPUYECKAs OKPYKHOCTb,
oTpe/ieleHue TPUTOHOMETPUUYECKUX PYHKIMN YUCIOBOTO apTYMEHTA;

UCTMOJIb30BaTh Tpapukd (QyHKIMA IS UCCIEAOBAHMS TMPOIIECCOB U
3aBUCUMOCTEHN TMPHU PEIICHUH 3a/1a4 U3 JPYruxX y4eOHBIX MPEIMETOB U pealbHOM
KU3HU, BEIpaKaTh (GOpMyJIaMU 3aBUCUMOCTH MEX 1Y BEIMUMHAMU,

HayaJjia MaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJIHO OMEpUPOBATh MOHATUAMH: apudMeTHUEeCKass U reoMeTpuyeckast
nporpeccusi, 0eCKOHEUHO YObIBaOII[asi FeOMETpUYECKasi pOTrpecCust, TMHEUHBI N U
HKCTIOHEHIIUAILHBIN POCT, (GOpMyJia CIOKHBIX MTPOIEHTOB, UMETh MPEICTABICHNUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM ISl PEIICHUS peabHBIX 3a/1ay MPHUKIAIHOTO
XapaxTepa;



CBOOOTHO ONIEPUPOBATH MOHATUSMM: IOCJIEA0BATENLHOCTh, CLIOCOOBI 3a/1aHNs
IIOCJIEAOBATEILHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIC ITOCJIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKJIEHHS MaTeMaTHYEeCKOro aHajau3a KaK aHaau3a
OECKOHEYHO MaJlbIX;

CBOOOJHO OINEPHUPOBATH TMOHSATUSIMHU: HEMpPEPbIBHbIE (YHKIUU, TOUKH
paspbiBarpaguka (pyHKIUM, aCUMITOTHI Ipauka PyHKINH;

CBOOOJHO OMNEpUPOBATH MOHATHEM: (DYHKIIMSI, HENpEepbIBHAs Ha OTpE3KE,
IPUMEHATh CBOMCTBA HEMIPEPBIBHBIX (DYHKIMN JIJIs1 pELICHUS 3a/1a4;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: T€EpBas U BTOpas NPOU3BOJHbBIC
¢byHKIMY, KacarenbHas K rpaduKky QyHKIHIY;

BBIYHCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO ¥ KOMIIO3HUIIMU
IBYX (DyHKIUH, 3HATh NPOU3BOIHBIE IEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh N€OMETPUYECKUM M (DU3UUECKUN CMBICH MPOU3BOAHOM IS
peLIeHus 3a1ad.

MHoxKecTBa M JIOTHKA:

CBOOOJTHO  ONEpHUPOBATH MMOHATUSMM: MHOXKECTBO, OIEpallMd  HaJ
MHOKECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI aIllapar JJisl OMUCaHUs PealbHbIX
IPOIIECCOB U SIBJICHU, TP PEIICHUU 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJITHO ONEPHUPOBaTh MOHITUSIMU: OIpPEACNICHHE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE, CBOMICTBO MAaTEMATUYECKOT0 00BbEKTA, JJ0Ka3aTelbCTBO, PABHOCHJIb HbIE
YpaBHEHUS U HEPABEHCTBA.

K koniy obyuenus B 11 kJjacce oOydarOmMHCS TOJIYYUT CICTYIOITHIE
IpEeIMETHBIE Pe3yJbTaThl 10 OTIAEIbHBIM TeMaM paboyel mporpaMmmbl yueOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTnyecKoro aHaIu3ay:

Yuc/1a 1 BLIYUCIICHUA:

CBOOOJTHO ONEpUPOBATh MOHATUSMHU: HATypaJlbHOE U LEJI0€ YHUCJIO,
MHO’KECTBA HATYPAIBHBIX M LIEJBbIX YUCEJ, MCIOJIb30BaTh MNPU3HAKU JEITHUMOCTH
uenbix yuces, HOJl u HOK HarypallbHBIX YuCEN 1 peleHus 3a1a4, IPUMEHATh
anroputM EBkimaa;

CBOOOJTHO ONEpHUPOBaTh MOHITHEM OCTarka MO MOJYJI0, 3alUChIBATh
HaTypaJbHBIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHNUS;

CBOOOJITHO OMNEpPUPOBATH MOHATHUAMH: KOMILIEKCHOE YHCJIO U MHOXECTBO
KOMILJICKCHBIX YMCEJl, MPEACTaBISITh KOMIUIEKCHBIEC YKCia B alreOpandeckon u
TPUTOHOMETPUUECKON (opMe, BBITIOIHIATh apu(METHUECKUE ONepalii ¢ HUMU U
n300paxkaTh HA KOOPAMHATHOM TNIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:



CBOOOJIHO OMNEpUPOBaTh MOHATUAMH: MPPALUOHAIBHBIE, MTOKa3aTelbHbIE U
jgorapupMuyecKue HEpaBEHCTBA, HAXOAUTh MX PEIICHUS C [OMOIIBIO
PaBHOCHUJIbHBIX [IEPEX0/I0B;

OCYHIECTBIISITH OTOOp KOpPHEW TNpHU PELIeHWH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OMNEpUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXoAMMble (QOPMYNbI  JJIsI PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/THO ONIEPUPOBATH MOHATUSMU: CHCTEMA U COBOKYITHOCTh YypaBHEHU U U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEN PALMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
aorapu(pMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pelmarp palrOHAIbHBIE, UPpalUOHAIbHbIE, IIOKA3aTeNIbHbIE,
gorapupMUYECKUe€ U TPUTOHOMETPUYECKUE YpaBHEHUS M  HEPaBEHCTBA,
COJIep KaIe MOIYJIA U TTapaMETpPBHI;

NPUMEHSATH TpaduyecKre METOIbI Il pELeHUs] YPaBHEHUI 1 HEPABEHCTB, a
TaK)Ke 3a/1a4 C IapameTpamu;

MOJIEIMPOBaTh pEAIbHbIE CUTyallMd HA S3bIKE aireOpbl, COCTABISATH
BBIP@KEHUS, YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJOBHIO 3a/1a4H,
UCCJIEIOBaTh IMOCTPOEHHBIE MOJIENM C HCIOJb30BAaHUEM armapara aireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTaT.

DYHKIHUU U TPAPUKH:

CTpOUTh TrpaduKh KOMMO3ULUMU (YHKIMA C MOMOUIBIO 3JIEMEHTapHOTO
UCCJICIOBAHUS M CBOIMCTB KOMITO3UIIUH IBYX (DYHKITHIA;

CTPOUTb TE€OMETPUYECKHEe O0Opa3bl ypaBHEHUW U HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO OIEpUPOBaTh MOHATUAMHU: TpaduKUd TPUTOHOMETPHUUECKUX
yHKIwi;

OpUMEHATh (QYHKIUM JJIsI MOJETUPOBAHMS M HCCIEAOBAaHUS pPealbHBIX
IIPOLIECCOB.

Ha4vajsia MaTeMaTH4eCcKOro aHaJm3a:

UCII0JIb30BaTh MPOU3BOAHYIO 1JISl UCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIlIEE U HAUMEHbIIIEe 3HAaUCHHSI (YHKIIMHU HEMTPEPHIBHOM Ha
OTPE3KE;

MCIMOJIb30BaTh MPOU3BOJAHYIO UII HAXOXKJICHHS HAWIY4YLIEro pEIICHUS B
IPUKIAAHBIX, B TOM 4YHCJIE COLMAIBHO-DKOHOMHUYECKUX, 3a1adax, il
OTIpENIeTIeHNsI CKOPOCTH W YCKOPEHHUsS TMpollecca, 3aJaHHOTO (opMysoil wiH
rpapuKoM;



CBOOOJTHO ONIEpHUPOBATh MOHATUSAMM: THEPBOOOpaA3HAas, OIpPEAEIEHHBIN
UHTErpaj, HaXOAUTh MEPBOOOpPA3HBIC INEMEHTAPHBIX (PYHKIHMA U BBIUYUCIATH
uHTerpai no gopmyne Herotona-Jleionua;

HAXOJMTh IJIOIA/IU MIIOCKUX PUTYP U 00BEMBI TE C TOMOILIBIO MHTErpaia;

UMETh MPEACTAaBICHUE O MaTeMaTH4eCKOM MOJEIUPOBAHMM HAa NpPUMEPE
cocTaBJeHus Tu(PepeHInaTbHBIX YpaBHEHUI;

pelaTh NPUKIagHbIE 331a4l, B TOM UYHCIIE COLUAIBHO-3KOHOMUYECKOTO U
du3nyeckoro xapakrepa, CpecTBaMu MaTEMaTHY€CKOT'0 aHAIN3A.



TEMATHYECKOE INTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHMe pa3ieJioB U TeM
NporpaMmbl

KoaunuyecrBo yacoB

Bcero

KouTpoJsbHbIe
patdoThI

DJIeKTPOHHbIE
(¢ poBbIe)
o0pa3oBaTeJbHbIE
pecypchbl

Buabl nesiTeJbHOCTH C
yuyeToM padoueid
NMPoOrpaMMbl BOCIMTAHUS

MHOXECTBO AEUCTBUTEIbHBIX YUCET.
Muorounensl. PaninonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEHHBIX
YpaBHEHU I

24

Hcnones3oBars:

MPAKTUKYMBI 110
BBITIOJTHEHU IO
YIIpaKHEHUH,
HaInpaBJICHHbBIC HA
TOTOBHOCTb K
AKTUBHOMY
Y4acCTHIO B
peleHuu
MPAKTUYECKUX
3ajay;

y4eOHBIC TUAJIOTH,
HaIpaBJICHHbBIC HA
MNOHUMaHue
MaTeMaTUYECKOU
HAyKH Kak chepbl
YEJI0BEYECKON
JIeSITEIbHOCTH,
POCCUMCKUX
MaTEMaTUKOB U
POCCUICKOI
MaTeMaTH4eCcCKOn




IIKOJIBI.

Oynkuuu u rpaduku. CrerneHHas GyHKIHS
C IIEITBIM TTOKA3aTeNIeM

12

Hcnons3oBats
IIPaKTUKYMBbI 110
BBIITOJTHEHU IO
YIPaXXHEHUH,
HallpaBJICHHBIE HA
3CTETUYECKOE OTHOLICHUE
K MHDY, BKJIFOYast 3CTETUKY
MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN

Apudmernueckuii KopeHb N-0i CTENeHH.
HppanyoHanbHble ypaBHEHUS

15

Hcnosnb3oBath 3a1a4u ¢
MPUKIAJHBIM XapaKTePOM,
HalpaBJICHHBIC HA
pasBUTHE HHTEpECca K
pa3nuyHbIM chepam
npodeccuoHanbHON
JeSTEIIbHOCTH

[TokazarenbHas Qynkaus. [lokazarenbHbIC
ypaBHEHUS

10

Hcnonp30BaTh
pa3BUBaIONME Y4COHBIC
CUTYyall U, HAIIPaBJICHHbIC
Ha GopMHpOBaHUE
IIEHHOCTH HAy4YHOTO
MMO3HAHHUS

Jlorapudgmuueckas QyHKIHSL.
Jlorapugmuueckue ypaBHEHHS

18

Hcronp3oBaTh COOOIIEHUS.
MPOCKTHI, HAITPaBJICHHBIE
Ha GopMHpOBaHUE
LIEHHOCTHOT'O OTHOIIICHUS K
JIOCTUKEHUSIM POCCUMCKUAX
MaTeMaTHUKOB




(JIo6aueBckmit H.1.)

TpuroHomerpuyeckue BbIpaKECHUA U
YpaBHEHUS

22

Hcnonb3oBath

MPAKTUKYMBI 10 PEHICHUIO
YpaBHEHWUI1, HAIIPaBICHHBIC
Ha pa3BUTHE HHTEpEca K
pa3nuyHbIM chepam
npodeccuoHanbHON
JeSITEIIbHOCTH, Ha
TOTOBHOCTB K TPYILY

IlocnenoBaTenbHOCTH U Imporpeccuun

10

Hcnonp3oBaTh 3a1a4u ¢
NPUKIIAIHBIM XapaKTePOM,
HalpaBJICHHbIC Ha yMEHUE
IPUMEHSTh
MaTeMaTHYECKUEe 3HAHUS B
MHTEpecax 3710pOBOTO U
6e3omacHoro odpasa
KHU3HU

HenpepsiBuble Gynkunun. [Ipoussoanas

20

Hcrnonb30oBaTh 3a/1a44 €
NPUKIAIHBIM XapakTepoM,
HamrmpaBJICHHLIC HA
pa3BUTHE HHTEpeEca K
paszIu4YHBIM chepam
npodeccuoHaIbHON

JACATCIIBHOCTHU

[ToBTOpEeHme, 0600meHNe, CUCTEMAaTH3AIUS
3HAHUHN

Hcnons30BaTh MPOEKTHI,
COOO0IIeHUS,
HalpaBJIEHHbIE HA
9KOJIOTUYECKOE,
¢uznyeckoe BoCUTaHUE,




pasBuTHE HHTEPECA K
pa3TuYHBIM cepam
npodeccuoHaIbHON
JEeSTeTbHOCTH

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

136

10




11 KVIACC

Ne
n/n

HaumeHoBaHMe pa3ieioB U TeM
NPOrpaMMbI

KoaunuyecrBo yacoB

KonTpoJbHabie

Bcero
patdoThI

DJIeKTPOHHbIE
(¢ poBbIe)
o0pa3oBaTeJibHbIE

pecypcsbl

Bunnl nesiTe ILHOCTH C
yueToM padouei
NporpaMMsbl BOCHUTAHUSA

HccnenoBanue GyHKIUN € TTOMOIIBIO
IIPOU3BOJHON

22 1

Hcnons3oBats
IIPaKTUKYMBI 110
BBIITOJTHEHU IO
YIPaXXHEHUH,
HallpaBJICHHBIE HA
3CTETUYECKOE OTHOLICHUE
K MUDY, BKJIIO4ast 3CTETUKY
MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN

[lepBooOpazHas u HHTErpajl

12 1

Hcnons3oBats
pa3BUBaOLMeE yueOHbIe
CHUTYaIlHH, HAIIPaBJICHHBIE
Ha GopMHpOBaAHUE
[IEHHOCTH HayYHOT'O
TIO3HAHUS

I'paduxu TpUroHOMeTpUUECKUX (PyHKIUH.

TpuroHomeTpryeckre HepaBeHCTBA

14 1

Hcnons3oBats 3a1auu ¢
MPUKIIATHBIM XapaKTepoM,
HalpaBlICHHBIC HA
pa3BHUTHE UHTEpECA K
pa3nuuHbIM chepam
npodeccuoHaIbHON
JeSTeTLHOCTH

WppanmonanbHble, OKa3aTeIbHbIE U

24 1

HUcnons3oBath




Jorapu(MUUecKe HepaBeHCTBA

NPAaKTHUKyMbI 10 PELICHHUIO
ypaBHEHUH, HalpaBJICHHBIE
Ha pa3BUTHE HHTEpeca K
pa3nuyHBIM chepam
npogeccCuOHAIBHOM
JeSATeTbHOCTH, Ha
TOTOBHOCTh K TPYIY

Komnnekcurlie umciia

10

Hcnons3oBaTh
pa3BHUBaroLMe yieOHbIE
CUTYalllH, HAIIPaBJICHHbIE
Ha hopMUpOBaHUE
LIEHHOCTH Hay4HOI'O
MO3HAHUS

HaTypaanble H O CJIbIC YHClla

10

Hcnonn3oBaTh:

® TIPaKTHUKyMBbI 11O
BBIIIOJIHCHU IO
YIIpaKHEHUH,
HalnpaBJICHHbBIC HA
TOTOBHOCTH K
AKTHBHOMY
Y4acCTHIO B
peleHun
MPAKTUYECKUX
3a7au4;

e yycOHbIE UAJIOIH,
HaIpaBJICHHbBIC HA
MMOHUMAaHUE
MaTeMaTH4eCKOU

HAYKH Kak chepbl




YEJI0BEYECKON
JEeSITeIbHOCTH,
POCCUMCKHX
MaTEMAaTUuKOB U
POCCUICKOI
MaTeMaTU4YeCKOn
IIKOJIBI.

CucreMbl pallMOHAJIbHBIX,
UPPAIlMOHATIBHBIX TOKA3aTEbHBIX U
JOrapu(pMUUECKUX ypaBHEHUM

12

Hcnons3oBate
HNPaKTUKYMbI 110 PELIEHUIO
YpaBHEHUM, HAIIPABJICHHBIE
Ha pa3BUTHE UHTEpeca K
pasnuuHbIM cpepam
npodeccuoHanbHON
JESATENBbHOCTH, Ha
TOTOBHOCTb K TPYILY

3amauu ¢ mapamMeTpamu

16

Hcnonb3oBath
pa3BUBalONME y4COHBIC
CUTYaIlUH, HallpaBJICHHBIE
Ha GopMHpOBaHUE
[[EHHOCTH Hay4HOTO
MO3HAHUS

[ToBTOpenue, 0000IIeHNE, CUCTEMATU3AIUS
3HaHUU

16

Hcnonb3oBaTh MPOEKTHI,
COoO00IIEHHS,
HarpaBJICHHBIC Ha
9KOJIOTUYECKOE,
¢dr3nYecKoe BOCIIUTAHUE,
pa3BHUTHE UHTEpECA K
pa3nuuHbBIM chepam
npodeccuoHaIbHON




JACATCIBHOCTHU

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

136

10







IHHOYPOYHOE IVNTAHUPOBAHHE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne i/ Tema YpoKa KO]—[TpO_]'[[,H],[e qu)pOBHe
Bcero o0pa3oBaTeJbHbIE
padoThbI pecypest
1 [[MHOkecTBO, onepariiu HaJ MHOKECTBaMHU 1 0
M UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1 0
3 [IpuMeHeHmne TeopeTUKO-MHOKECTBEHHOTO 1 0
amnrmapara JJis pelieHus 3a1a4
Panmonansurblie unciia. OOBIKHOBEHHBIE U
4 JECSITUYHBIE IPOOH, MPOIEHTHI, 1 0
OEeCKOHEYHbIE IEPHOIUYECKUE TPOooH
Panmonanpubie uncina. OObBIKHOBEHHBIC U
5 JECATUYHBIE IPOOHU, TPOIEHTHI, 1 0
OCCKOHEUHBIE TTEPUOIMICCKIE POOU
5 [Tpumenenue qpodeit U MPOIEHTOB IS 1 0
pelieHus TPUKIAAHBIX 3a1a4
7 [Tpumenenue qpoOeit U MPOIEHTOB IS 1 0
peleHus TPUKIAAHBIX 3aa4
8 JleicTBuTenbHbIC yncia. PaimonanbHbIe U 1 0
HMppalMoOHaJIbHbIE YU CTa
9 ApudmeTrrueckre onepanuu ¢ 1 0
JCUCTBUTCILHBIMU YU CIIAMU
10 Monyne neiCTBUTEIBHOTO YU CIIA U €T0 1 0

CBOICTBa




11

[puGnuxEHHBIC BEHIYUCICHHUS, TPaBUIa
OKpYIVIEHM ], IPUKHUIKA U OLICHKA
pe3yJibTata BbIYUCICHUMN

12

OCHOBHBIEC METO/IbI PEIICHHS T[EJIBIX U
JIPOOHO-paIMOHATIBHBIX YPABHEHUM U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUSI 1[ETTBIX U
JIPOOHO-paIlMOHATBHBIX yPaBHEHUM U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS IIENIbIX U
JPOOHO-paIMOHANBHBIX YPABHEHUH U
HEPABEHCTB

15

MHoro4jeHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTO4JIeHa HA MHOTOWIEH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMU Kod(hpuineHTamu.
Teopema Buera

17

Pewenne cucrem JIMHENHBIX YpaBHEHU

18

Pemenne cucrem JIMHENHBIX YpaBHEHUM

19

Marpuua cucteMsl JIMHENHBIX YPaBHEHUM.
OnpenenuTenb MaTpUIbl 2X2, €10
T€OMETPUYECKAM CMBICII U CBOMCTBA,
BBIYHCIICHHE €TI0 3HAYEHUSI

20

Onpenenurens MaTpUIlbl 2%2, €ro
TE€OMETPUYECKUN CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHU S

21

[IpuMeHeHue onpenenuTens A peleHus

CUCTEMBI JINHEWHBIX YDABHECHU




22

Pemienne npukiIaHbIX 3a1a4 ¢ ITOMOILBIO
CUCTEMBI JINHEWHBIX YPABHEHU I

23

Peienne npukinagHbIX 3a1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEUHBIX YpAaBHEHU I

24

KonTponwsHas pabota: "PanmmonaibHbie
ypaBHEHUsI U HepaBeHCTBa. CHCTEMBI
JVHENHBIX ypaBHEHU "

25

OyHKIMSA, CIOCOOBI 3aAaHus QYHKIUH.

Bzaumno oOparubie ¢ynkiuu. Kommosumus

yHKumit

26

I'paduk pynkumnn. DiaeMeHTapHbIC
npeobpazoBanus rpaguKkoB (GyHKIHMA

27

Oo0mnacTb ONpCACIICHUSA 1 MHOKCCTBO

3HaueHu QpyHkuu. Hymu gyHknuu.
[IpoMexyTkn 3HaK MOCTOSIHCTBA

28

UYérHble 1 HEUETHBIE PYyHKIUH.
Iepuonuueckue dynkuu. [Ipomexxyrku
MOHOTOHHOCTH (pyHKITH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITUH.
Haunbonpiiee u HanMeHblIee 3HaUYCHUE
(YHKIIUH Ha POMEKYTKE

30

JluneitHas, KBagpaTU4Has U APOOHO-
AuHenHas QyHKIU

31

BHCMCHTapHOC HCCIICA0OBAaHUEC U ITIOCTPOCHUE

rpaduKoB 3TUX (PYHKLIHI

32

DneMeHTapHOE HCCIIEIOBAaHUE U TIOCTPOCHHE

rpaduKoB 3TUX GyHKIIHI

33

Crernensn ¢ 1eIBIM IT0Ka3aTelieM. bBuHOM




Herorona

CreneHs ¢ O CJIBIM ITOKA3aTCIICM. bunom

34
HeroTona

35 CrenenHas GyHKIHS C HaTYpaIbHBIM U
1enbIM nokazarenem. E€ cBoiicTBa u rpaduk

36 KonTponbhas pabora: "Crenennas
¢ynkuus. EE cBoiictBa u rpadux”

37 Apudmerndeckuii KopeHb HaTypaJIbHOM
CTENEHH U €r0 CBOWCTBA

38 ApudmMeTHIecKuii KOpeHb HATYpaJIbHON
CTEIIEHU U €r0 CBOKCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJIEp KaIlMX CTEIIEHHU U KOPHU

40 [IpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEpIKaIlMX CTEIIEHU U KOPHU

41 [IpeoOpazoBaHus YK CIOBBIX BEIPAXKEHUH,
COJIEpIKaIlMX CTEIIEHU U KOPHU
Wppanuonanbuble ypaBHeHUs.. OCHOBHbIE

42 METO/Ibl PEIIEHHS UPPALMOHAIBHBIX
YpaBHEHUU
Hppanuonansuble ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEILIEHUSI UPPALMOHAIBHBIX
YpaBHEHU U
Hppanuonansubie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEILCHUS UPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUU

UppaIMOHATILHBIX YPAaBHEHM




PaBHOCUIIBHBIE ITIEPEXOBI B PELICHUU

46 UppaIMOHATIBHBIX YPAaBHEHU

47 PaBHOCHIIbHBIE TIEPEXObI B PEIICHUH
UppaIMOHATIbHBIX YPAaBHEHU

48 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
UppalMOHAIBHBIX YPABHEHU
CaoiicTBa v rpaduK KOpHsS N-0O¥ CTETIEHU

49 Kak (PyHKIIUM OOpaTHOM CTENEHH C
HaTypaJbHBIM MTOKa3aTeleM
CaoiicTBa 1 rpadK KOpPHSI N-0M CTENEHU

50 Kak (yHKIHH OOpaTHOM CTETICHH C
HaTypaJIbHbIM IOKa3aTeIeM
KonTponbHas pabota: "CBoiicTBa u rpadux

o1 KOpHS n-oi cTeneHu. MppanroHaabHbIe
ypaBHEHHUS"

59 CreneHs ¢ panoOHaIBHBIM TTOKa3aTeNeM U
e€ cBOMCTBA

53 CreneHs ¢ paioOHaIbHBIM MTOKA3aTeNleM U
e€ cBOMCTBA

54 CreneHs ¢ paoOHaIBHBIM TTOKa3aTeNIeM U
e€ cBOMCTBA

55 INokazarenbHas (yHKIUsA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU IS
pelLIeHUs] ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKIUU IS
pelLIeHUs] ypaBHEHU I

58 Ioka3zarenbHble ypaBHeHUs. OCHOBHbBIE




METO/Ibl PEIICHUS MOKA3aTEeIbHBIX
ypaBHEHU U

IlokazaTenbpHbIE YpaBHCHUS. OcHOBHBIC

59 METO/IbI PEIICHUS MTOKA3aTeIbHBIX 1 0
YpaBHEHU U
Ioka3zarenbHble ypaBHeHUsA. OCHOBHBIE

60 METO/Ibl PEIICHUS TOKa3aTeNbHbIX 1 0
YpaBHEHUHU

61 KonTponbhas pabota: "TlokazarenbHas 1 1
¢ynkuus. [lokasarenpHble ypaBHEHHS"

62 Jlorapugm uucna. CoiicTBa Jorapugma 1 0

63 Jlorapudm uucna. CBolicTBa iorapugma 1 0

64 Jlorapudm uucna. CBolicTBa iorapugma 1 0

65 JlecsiTuuHble ¥ HaTypaibHbIE JIOTApU(PMBbI 1 0

66 JlecaTnyHbIE M HaTYpaIbHBIE JTOTAPH (MBI 1 0

67 [IpeoGpazoBaHue BeIpa)KeHU M, COEPKALIX 1 0
aorapu@mbl

68 [IpeoGpazoBaHue BeIpakeHUM, COAEPKALIX 1 0
norapu@mbl

69 [IpeoOpazoBanue BEIpAKEHUH, COEPKAIX 1 0
norapu@mbl

70 Jlorapudmuueckas QyHkius, e€ cBocTBa U 1 0
rpadux

71 Jlorapudmuueckass QyHkius, e€ cBoicTBa U 1 0
rpadux

79 Hcnionp3oBanue rpadmka GyHKIUU IS 1 0

peleHus: ypaBHEeHHU I




Hcnonb3oBanue rpaduka GyHKIUU IS

73 pelLIeHUs] ypaBHEHU
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE
74 METOJIbI PEIICHUS JIOTapU(PMHUIESCKUX
YpaBHEHU U
Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE
75 METO/Ibl PEIIeHUS JOrapru(PMUUECKIX
YpaBHEHUHU
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE
76 METO/Ibl PEIIeHUsI JTIOrapru(PMUIECKUX
yYpaBHEHU U
7 PaBHOCHIIBHBIE TIEPEXO/bI B PEILICHUH
Jorapu(MUYECKUX YpaBHEHUM
78 PaBHOCHIIBHBIE TEPEXO/bI B PEIIEHUH
norapuMUYECKUX YpaBHEHUU
79 Kontponbhnas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHHS"
80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YK CJIOBOTO apryMeHTa
81 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YK CJIOBOTO apIyMEHTa
82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC
YK CIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyKHOCTb,
84 oTpeielIeHne TPUTOHOMETPHUECKUX

(GyHKUIMI YUCIOBOTrO apryMeHTa




Tpuronomerpuieckasi OKpy>KHOCTb,

85 ompeneaeHue TPUTOHOMETPUIECKUX 1 0
(yHKUMI YUCIOBOIrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (GOPMYITHI 1 0

87 OcHOBHBIE TPUTOHOMETpHYECKUE (POPMYITBI 1 0

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1 0

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1 0

90 [Ipeobpa3zoBaHue TPUTOHOMETPUUECKUX 1 0
BBIPKCHU I

01 [Ipeobpa3zoBaHue TPUTOHOMETPUUECKUX 1 0
BBIPAKEHUM

92 [IpeoOpazoBaHue TPUTOHOMETPHUUECKHX 0
BBIPAKCHU U .

93 [IpeoGpazoBaHue TPUTOHOMETPHUUECKHX 1 0
BBIPAXKEHUI

94 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUU 1 0

95 Pemenue TpuroHoMeTpuyYECKUX ypaBHEHUN 1 0

96 Pemenue TpuroHoMeTpuYECKUX ypaBHEHUU 1 0

97 Pemenue TpuroHoMeTpuyECKUX ypaBHEHUM 1 0

98 Pemenue TpuroHoMeTpuyeCKUX ypaBHEHUM 1 0

99 Pemenre TpUrOHOMETPUUYECKUX YpaBHECHUH 1 0

100 PeneHue TpUroHOMEeTpUYECKUX ypaBHEHUM 1 0
KonTponbHas pabora:

101 "TPUTOHOMETPUUYECKUE BBIPAKECHUS U 1 1
TPUTOHOMETPUYECKUE ypaBHEHUS"

102 IlocnenoBarenbHOCTH, CIIOCOOBI 3aAaHHUS 1 0

nocJeaoBaTeIbHoCTeN. MeTox




MaTeMaTUYECKOW WHIYKIUHU

MOHOTOHHBIC B OIrpaHUYCHHBIC

103 nocjeaoBarelbHOCTU. McTopus aHanusa
OECKOHEYHO MaJIbIX

104 Apudmerndeckass poTrpeccHs

105 I'eomeTrpuueckas mporpeccust

06 BeckoneuHo yObIBarOIAs TEOMETPHICCKAs

L nporpeccus

107 Cymma 6€CKOH6:-IHO yOBIBAIOLIEH
reOMEeTPUYECKON Mporpeccuu

108 JInHEeWHBIN U SKCIIOHEHI[UAJIBHBIN POCT.
Uucno e. DopMyna CI0KHBIX TPOILIEHTOB

109 JIuHEeWHBIN ¥ SKCTIOHEHITUAJIBHBIN POCT.
Uucno e. DopMyna CI0KHBIX IPOILIEHTOB

110 HcnonpzoBanue mporpeccuu Iist perieHus
peanbHBIX 33/1a4 MPUKIATHOTO XapaKrepa

11 KonTponsnas pabdoTa:
"TlocnenoBaTeIbHOCTH U Nporpeccun”

112 HenpepriBHbIe QyHKIINM U UX CBOICTBA

113 Touka paspbeiBa. ACHMITOTHI TpauKOB
ymKumit

114 CaoiicTBa QyHKIMIT HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa hyHKLMIT HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToa UHTEPBAJIOB ISl PEIICHUS

HCPABCHCTB




MCTO,Z[ HUHTCPBAJIOB IJId pCHICHU S

117
HEPaBEHCTB

118 Meton MHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPHIBHBIX
GyHKOUN U1 peleHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKUMN U1 peleHus 3a1a4

121 [lepBas 1 BTOpast mpon3BoIHBIC (PYHKITUH

122 OnpeneneHI/If:, TEOMETPUYECKUI CMBICIT
MIPOM3BOTHON

123 Onpenenenue, PU3NIESCKAN CMBICTT
MIPOM3BOTHON

124 VYpaBHeHUE KacaTeNbHOM K rpaguky
yHKIHH

125 VYpaBHeHUE KacaTeNbHOM K rpaguky
yHKIHH

126 [pou3BoaHbIE AIEMEHTAPHBIX (DyHKITUI

127 [IpousBoHbIE 3N1EMEHTAPHBIX PYHKIUN

128 [IpousBonHas cyMMbl, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITU I

129 [Ipon3BomHast CyMMBI, IPOU3BEACHNU,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITUI

130 [Ipon3BomHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITUI

131 Kontponbhnas padora: "TIponzsogHas"

132 [ToBTOpenue, 0000ITICHUE, CHCTEMATH3AIUS




3HaHu#: "YpaBHeHHUs"

133 HOBTO\I’)GVPVII/IG, 00001IEeHE, CHCTEMATH3AIIH 1 0
3HaHui: "OyHkun"

134 HroroBast KoHTpoJsibHAs paboTa 1 1

135 HroroBasi KoHTposIbHAs paboTa 1 1

136 HOBTO?@HI/IG, 000011IeHHE, cCUCTEMATHU3aI[ U 1 0
3HAHMH

OBILEE KOJIMHECTBO YACOB I10 IIPOT'PAMME 136 10




11 KVIACC

Ne i/

Tema ypoka

KoanyecrBo yacoB

Bcero

KonTpoJbHbie
padoThI

DJIeKTPOHHbIE
¢ poBbIE
o0pa3oBaTeJibHbIE

pecypcsbl

IIpuMeHeHune Mpon3BOTHON K
UCCIIEIOBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHnenune Npon3BOAHOM K
UCCIIEI0BAHUIO (PYHKIIMIT HA MOHOTOHHOCTb
U SKCTPEMYMBI

[TpumeHeHne mpou3BOAHOM K
MCcCIIeTOBaHUIO ()yHKIIU Ha MOHOTOHHOCTD
U SKCTPEMYMBI

IIpuMeHeHune Npou3BOAHON K
UCCIIEIOBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHnune mpou3BOAHOM K
uccienoBaHuio GyHKIUM Ha MOHOTOHHOCTD
U SKCTPEMYMBI

IIpuMeHeHune Mpon3BOIHON K
MCCIIEZIOBAHUIO (PYHKIIMIT Ha MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxxnenue HanOoJbIIEero u
HAMMEHBILETr0 3HaYCHUS HETPEPhIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxnerne HanOOIBIIETO U




HaWMEHBIIETO 3HAYEHU s HENPEPBIBHON
(GYHKIIMU Ha OTpe3Ke

Haxoxxnenue HanOoJbIIEero u
HAMMEHBILETro 3HaYCHUS HeTPEPhIBHON
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnerne HanOOIBIIETO U
HAMMEHBLIETO 3HAYCHUS HENPEPBIBHOU
(GyHKIIMU Ha OTpe3Ke

11

Haxoxnenne HauOOMbILIETO U
HaWMEHBIIIETO 3HAYCHU S HEPEPBIBHOM
(GYyHKIIHMHM Ha OTpE3Ke

12

Haxoxnenue HanOobIero u
HAMMEHBIIET0 3HAYCHUS HeTPEPBIBHON
(GyHKIIMU Ha OTpE3Ke

13

[TpumeneHnune mpou3BOAHOM IS
HAXO0XJACHUS HAWIIYYIIeTO pelieHUs B
MPUKITAIHBIX 33/1a4ax

14

[IpumeneHnune npou3BOAHOM s
HAXO0XJACHUS HAWJIYUIIero peuieHus B
MPUKIAAHBIX 33/1a4ax

15

[TpumeneHnune mpou3BOAHOM ISt
OTIpENIENICHUS CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (OpMyJION MU
rpagukom

16

[IpumeneHnue npou3BOAHOM IS
ONpeieJICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTO (GOPMYION WIH
rpagurom




17 Kommozunus dyHKInii

18 Komnosumus ¢pyHKimit

19 Komnosumust ¢pyHKimit

20 I'eomeTpuyeckue 00pas3pl ypaBHEHUM Ha
KOOPJMHATHOM IJIOCKOCTH

21 ['eomeTpuyeckue 00pas3pl ypaBHEHUM Ha
KOOPJAMHATHOM IJIOCKOCTH

99 Kontponbhnas padora: "HccnenoBanue
(GyHKIMH ¢ TOMOLIBIO TPOU3BOTHON"

93 [lepBooOpazHasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

5 IlepBoOOpazHbIe IEMEHTAPHBIX (DYyHKIIHI.

4 [IpaBuna HaxOXAEHUS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe IeMEHTAPHBIX (DYyHKIIHI.
[IpaBuna HaxoXAEHUS EPBOOOPA3HBIX

26 Nurerpan. I'eoMeTpuYeCcKuil CMBICI
MHTerpaia

97 Berunciienue onpenenéHHOro HHTErpaa 1no
dopmyne HeroTona-JleitOnuma

28 Brruncnenue onpenenéHHOro HHTErpaa 1no
dopmyne Herotona-JleitOnuma

29 [IpumeHeHue nHTerpaia s HaxoXIeHus
TJIOMAACH TIIIOCKUX (UTYD

30 [IpumeHneHune uHTerpaia A HaXoXICHUsI
00BEMOB TEOMETPHYECKUX TEI

31 [Ipumeps! pemennil 1uddepeHnanbHbIX

YpaBHEHUU




[Ipumeps! pemeHnit quddepeHnanbHbIX

32 o
ypaBHEHU I
Marematuuyeckoe MOJETUPOBaHUE

33 peaNbHBIX MPOIECCOB C ITOMOIIBIO
maddepeHIInaTbHBIX YpaBHCHUH

34 KonTponrsnas padota: "TleppooOpaznas u
uHrerpan”

35 Tpuronomerpuueckue QyHKIINH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHHH C TIOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPHIECKUX

41 YPaBHEHHUU € TOMOILBIO
TPUTOHOMETPHUECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YpaBHEHUM C TOMOIIIBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

43 OTOOp KOpHEH TPUTOHOMETPHIECCKUX

YPaBHEHHM € TOMOIIBIO




TPUTOHOMETPUYECKOIN OKPY)KHOCTH

PemeHre TpUroHOMETpUUECKUX

44
HEPaBEHCTB

45 Pemenre TpUroHOMETpUUYECKUX
HEPaBEHCTB

46 Pemienre TpUrOHOMETPUYECKUX
HEPaBEHCTB

47 Pemenne TpUroHOMETpUYECKIX
HEPaBEHCTB
KonTponwsnas padota: "I paduku

48 TPUTOHOMETPUYECKUX (PYyHKIUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIEC METOJIBI PELICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PELICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PELICHHS
MIOKa3aTeNIbHbIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELICHHS
[IOKa3aTeNIbHBIX HEPaBEHCTB

53 OcCHOBHBIE METO/IbI PELICHHS
JOrapu(PMUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PELICHUS
JIOrapu(MUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(MHIECKUX HEPABCHCTB

56 OCHOBHBIE METO/IbI PELICHUS

norapu(pMUIECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCHICHU A

> UppanroOHAIBHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI pELICHHSI
MppanroOHAIBHBIX HEPABCHCTB
59 OCHOBHBIE METO/IBI pEIIICHHST
MppanroOHAIBHBIX HEPABCHCTB
60 OCHOBHBIE METO/IBI pEIIICHHST
UppaIMOHATBHBIX HEPABCHCTB
61 I'padmyeckre METOABI peLICHUS
UppalMOHATBHBIX YPABHCHU I
62 I'paduueckue meToab! peieHus
UppalMOHATBHBIX YPaBHCHU I
63 I'paduueckre MeTOIBI peHCHHS
[I0KA3aTEIbHbIX YPaBHCHUN
64 I'paduueckre MeTOBI pEICHHS
MOKA3aTeIbHBIX HEPABEHCTB
65 I'paduueckre MeTOaBI pELICHHS
Jorapu(MUYECKUX YpaBHEHUN
66 I'padmyeckre METOABI peLICHUS
Jorapu(MIUIECKUX HEPaBEHCTB
67 I'padmyeckre METOABI peLICHHS
Jorapu(MIUIECKUX HEPaBEHCTB
I'padmyeckre METOABI peLICHUS
68 MOKa3aTeIbHBIX | JIOTapH(MUUCCKIX
YPaBHEHU I
I'paduaeckune MeTombl pemeHus
69 MOKA3aTEeNbHBIX U JIOTAPHU(PMUIECKIX

YpaBHEHUMU




70

I'paduueckue MeToabl peicHUS
MOKA3aTENbHBIX U JIOTAPHPMUIESCKIX
HEPaBEHCTB

71

I'paduueckue meToab! penieHUs
MOKa3aTeIbHBIX H JIOTapH(MUUCCKIX
HEPABEHCTB

72

KontponbHnas pabora: "MppannonanbHele,
MOKa3aTeNbHbIE U JIoTapu(MUYECKUE
HepaBeHCTBA"

73

Kowmrmnekcusbie yncna. Anredpanyeckas u
TpUTOHOMETpHYecKasi (opMbl 3amucu
KOMILIEKCHOTO 4Hncia

74

Kommnekcusie uncna. Anredpandeckast 1
TPUTOHOMETpHYECKast (POPMBI 3aruCh
KOMIIJIEKCHOTO 4MCIIa

75

Apudmernyeckie ornepamnuu c
KOMIUIEKCHBIMU M CITaMH

76

Apudmernyeckie orepammu c
KOMIUIEKCHBIMU YU CITaMH

77

N300paskeHre KOMITTIEKCHBIX YKcel Ha
KOOPJIMHATHOM MJIOCKOCTH

78

N300paskeHre KOMITTIEKCHBIX Yncel Ha
KOOPIMHATHOM IJIOCKOCTH

79

®opmyna MyaBpa. KopHu n-oii crenenu u3
KOMILIEKCHOTO 4Hncia

80

®opmyna MyaBpa. KopHu n-oii crernenu u3
KOMILIEKCHOTO 4Hncia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCEJT JJIsA




pemeHns (U3MIECKUX U TEOMETPUUECKUX
3a1a4

KonTponbHas paborta: "KommiekcHbie

82 |
qypcia

83 Harypanbhble u nensie yucia

84 HatypanbHble u 1ienbie yucna

85 [IpumeHeHue TPU3HAKOB AETUMOCTH IIEITBIX
Yyucell

86 [IpumeHeHne TpU3HAKOB AETUMOCTH IIEIIBIX
qypcen

87 [IpumeHeHne TPU3HAKOB AETUMOCTH IIENBIX
yucen: HOJI m HOK

88 [TpuMeHeHune MPU3HAKOB JSITMMOCTH IEITbIX
gucen: HOJl m HOK

89 [TpuMeHeHne MPU3HAKOB JEITMMOCTH IEIThIX
YHCEII: OCTATKH 10 MOJTYITIO

90 [TpuMeHeHune MprU3HAKOB JSITMMOCTH IEITBIX
YHCEII: OCTATKH 10 MOJIYITIO
[IpuMeHeHNEe TPU3HAKOB JACTUMOCTH IISITBIX

91 YHCell: AropuT™M EBKIMIA IS perieHu st
3a7a4 B LEJIbIX YUCIax

92 KonTponbHas pabora: "Teopusi membix
yucen"
CucreMa u COBOKYITHOCTh YPaBHCHUH.

93 PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI -
CHEACTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHECHUH.

PaBHOCHUIBEHBIE CHCTEMBI 1 CHCTEMBI -




CICACTBUA

95 OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH palMOHAIIBHBIX YPABHEHUN

OCHOBHBIE METO/IbI PEIIICHUSI CUCTEM U
96 COBOKYIHOCTEH MppalMOHAIBHBIX
YpaBHEHU I

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUI

97

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUI

98

OCHOBHBIEC METO/IBI PEIICHUST CUCTEM U
99 COBOKYITHOCTEH JIOTapH(PMHUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IBI PELICHHUS] CUCTEM U
100 COBOKYITHOCTEH JIOrapu(pMUUECKUX
YpaBHEHU

IIpuMeHeHMEe cUCTEM K peIIeH U0
MaTeMaTHYECKUX 3a]ad 1 3a]a4 U3

101 pa3nuyuHbIX o0acTell HayKu U pealibHON
KU3HU, MHTEPIIPETALUS TOIY4EHHBIX
pEe3yIabTaTOB

[IpuMeHeHHEe CUCTEM K PeIIeHUI0
MaTEeMaTHYECKUX 33/1a4 U 3a7a4 U3

102 pa3nuyYHbIX O0IacTell HayKu U pealibHOMN
KHU3HU, UHTEPIIPEeTaLUs OJTy4eHHbIX
pE3yNIbTaToB

HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHUTO
MaTEMaTHYCCKUX 3al1a4 U 3a1a4 U3

103




Pa3NTUYHBIX 00JIaCTeN HAYKU U PeabHOM
KU3HU, HHTEPIIPETALUS OIY4EHHBIX
pE3yIbTaTOB

KonTponwsnas padota: "Cucremsr
palMOHANIBHBIX, UPPAIIUOHATBHBIX

104
MOKA3aTEeNbHBIX U JIOTAPHU(PMUIECKIX
ypaBHEHUH"

105 PannonanpHbIe ypaBHEHUS C TapaMeTpaMu
PannonansHble HEpaBEHCTBA C

106 napameTpamu

107 PannonanpHble CUCTEMBI C TApaMeTpaMu

108 HppaunoHanbHble ypaBHEHU S, HEPaBEHCTBA
C rmapameTpaMu

109 HppannoHanbHble CUCTEMBI C TapaMeTpaMu

110 [loka3zarenbHble YpaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TApaMETPaMHU

112 Jlorapudmudeckue ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMHU

113 Jlorapudmudeckue cucTeMsl ¢
napaMmeTpamu

114 Tpuronomerpuueckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckre HepaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckie CHCTEMBI ¢
napameTpamu

117 [TocTpoenue u uccienoBanue




MaTeMaTUUYECKUX MOJIENEH peabHbIX
CUTYyalllil C TOMOILBIO YPaBHEHUM C
rapamMeTpamMmu

118

IlocTpoenue u nccienoBanue
MaTE€MaTUYECKUX MOJIENEN pealbHbIX
CUTYyallUi C TIOMOLIBIO CUCTEM YPaBHEHUM C
rapaMeTpamu

119

IlocTpoenue u uccnenoBanue
MaTEMAaTHYECKUX MOJIENIEH pealIbHbIX
CUTYyallMil C IOMOIIBIO CHUCTEM YPAaBHEHUM C
rapaMeTpamu

120

KontponbHas pabora: "3agauu c
napameTrpamu”

121

[ToBTOpenue, 0000ITICHNE, CHCTEMATH3AIUS
3HaHuU: "YpaBHeHus"

122

[ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIUS
3HaHu#: "YpaBHeHus"

123

[ToBTOpeHue, 0600ITIcHNE, CHCTEMATH3AIUS
3HaHu#: "YpaBHeHHUs. CHCTEMBI
ypaBHeHU"

124

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3aIIHS
3nanuii: "HepaBencrna"

125

[ToBTOpEeHME, 0600IICHNE, CHCTEMATH3AITUS
3HaHuii: "HepaBencrtna"

126

[ToBTOpEeHUE, 0600IICHIE, CHCTEMATH3AIIHS
3Hanuii: "HepaBencrtsa"

127

[ToBTOpeHue, 0000ITICHNE, CHCTEMATH3AIUS
3Hanuil: "TIponsBonHasd u e€ npumeHeHue"




[ToBTOpeHue, 0000ITICHNE, CHCTEMATH3AIUS

128 o R " 1 0
3Hanuii: "TIponsBoaHas u e€ mpuMeHeHue

129 [ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIUS 1 0
3Hanui: "IIponsBoaHas u e€ npumeHenue"
[ToBTOpenue, 0000IIeHNE, CHCTEMaTH3AIUS

130 3HaHuii: "MHTerpan uero npumeHenue" ! 0

131 [ToBTOpenue, 0000IIeHNE, CHUCTEeMaTH3aIU s 1 0
3HaHui: "OyHKITUN"

132 [ToBTOpEeHUE, 0000IICHNE, CHCTEMATH3aIIHS 1 0
3HaHui: "OyHKIUn"

133 [ToBTOpEeHUE, 0600IICHIE, CUCTEMATH3aIIHS 1 0
3HaHui: "OyHkun"

134 HroroBas koHTposibHAs paboTa

135 HroroBast koHTposibHAs paboTa

136 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3AIU S 1 0
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» Matemaruka: anreOpa v Hadajga MaTeMaTHIeCKOTO aHaIM3a, TeOMETPHSI.
Anrebpa 1 Hauaja MaTeMaTuyeckoro aHanmmsa (B 2 yactax), 10 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noj
penakiueid Mopakosuda A.I'., O0111eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO
«MOL MHEMO3HA»

» Maremaruka: ajredpa v Hadajia MaTreMaTU4eCKOTO aHaIn3a, FeOMETPUsL.
Aunrebpa 1 Hayaja MaTeMaTuyecKoro aHanmsa (B 2 yactax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. 1 npyrue; nox
penakmueit Mopakosuda A.I'., OOIIECTBO C OTPaHUYEHHOW OTBETCTBEHHOCTHIO

«MMOLI MHEMO3HHA»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Aunrebpa 1 Havara MaTeMaTuyecKoro aHanu3a. Meroguueckoe nocooue st
yautens , 11 kmacc/ Mopakosud A.T'., CemenoB I1.B.; ., O0mecTBO ¢
orpaHn4eHHOM 0TBeTCTBEHHOCTHI0 « MIOL] MHEMO3HAY, 2017

AunreOpa u Hayana MaTeMaTnyeckoro aHanusa. Meroandyeckoe nocooue aist

yuutens , 10 kimacc/ Mopakosud A.T'., CemenoB ILB.; ., O0OmecTBO ¢

orpaHM4eHHON 0TBeTcTBEHHOCThI0 « MIOL] MHEMO3HAY, 2021
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