MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 00Pa30BAHUSA M HAYKH AJITAHCKOI0 Kpas
Komuret o odpa3oBanuio AxMuHucTpanuy JIOKTeBCKOro paiona
AJITACKOr0 Kpas
MBOY "I'mmuazus Ne3"

PACCMOTPEHO COI'JTIACOBAHO YTREP}_KHFHO
[IIMO yuuTeneii ecTecTBEHHO-  3aMECTUTENh AHPEKTOpA aupexpop g
Bt ; o Yypuiosa CB. .Q.;/fgl'(] Tiorukona C.V.

P.“'WBOJ‘“T?,—]T’ —'/(3()» aBrycra 2024, [pukaz Ne61/3-OJ1
At S,

; Yypmtosa C.B. or «31» aBrycra 2024 r.
Up{;‘rmém Nel

ot «30» aBrycra 2024 r.

Mopnucax: CBeTnaHa YnbdartosHa TioTukoBa
BeT_rI a H a DN: C=RU, OU=pgupektop, O="MBOY ""TumHasus
N23"", CN=CseTnaHa YnbcaTtoBHa TtoTVKOBa,

E=gil iya3- il.
y.rl b @ aTO B H a chl(;gr;iﬁg:aﬂ ggf&f JSTopoM 3TOro AOKYMeHTa

MecTononoxeHue: r. FopHsik yn. YcagebHas, 23

TIOTUKOBA st s o

PABOYASI [IPOTPAMMA
(ID 697205)

yueOHOro npeaMera «AJiredpa v Ha4YaJIa MATEMATHYECKOr0 aHAJIN3A.
Yriay0JieHHbIH YPOBEHb)
s ooygaromuxcs 10 — 11 kmaccoB

r.l'opusik 2024



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHbIE METO/IbI penieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpeaenuTenp MaTpulbl 2%X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHI] U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocodbl 3amaHuss (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTossHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [lepuoauyeckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (QyHKIMS ¢ HaTypaJbHBIM U IENbIM TOKazateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHW Kak (PYyHKIUU OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1IsI pEIICHUS YPaBHEHUM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITociieqoBaTEABHOCTH, CIIOCOOBI 3aJaHus IIOCJIeNOBaTeNbHOCTEH. MeTton
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTrpuyeckas nporpeccus. Cymma G€CKOHEUHO yOBIBAIOIIEH TeOMeTpUYecKOi
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBubie ¢GyHkimu u ux cBoiictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHOM. YpaBHEHHE KacaTelNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOIO —amnmapara  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwmcna. AnreOpanwdeckass W TpUTOHOMETpUYecKas (OpMbI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJIsl pelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHATBHBIX, MOKA3aTEIbHBIX U JTOTapU(YMUUECKUX YPABHEHUM.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTErpaja s HAXOXKACHHUS IUIONIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIGHAa  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTHKEHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTI)KEHUI HayKd U JEATEIbHOCTBhIO YYEHOr0, OCO3HAHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJI€HHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMAaTHYEeCKUX 3HAHUM IS pelieHus 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBIISAITh TMPOEKTHYH) M HCCIIEIOBATEIbCKYIO AEATEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS H BHIBOIBI,

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCII0JIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCcKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIsl pEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUAMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHMsI 3aJlaBaTh BOMPOCHI 110 CYIIECTBY OOCYKJIaeMOU TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABaTENbHOW  pedrekcnn Kak — OCO3HAHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IPU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJIOCTIIKCHUST PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM paloThl, paclpeaeisiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JEUCTBUS C JPYTUMHU YJICHAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaAIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOYJb JEHCTBUTEIHHOTO YNCTIA,;

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUPOBATh TMOHATHEM: CTENEHb C IEJbIM [OKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM MIOKA3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC U apKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEUICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JI€JICHHME MHOTOYJICHA Ha MHOT'OWIEH C OCTaTKoOM, Teopemy be3y u treopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACHUTENN JUIsI PELIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHUM,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JICHCTBUU C KOpPHSAMHU sl TMpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTENbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIOJIb30BAaHUEM aIllapaTa aireopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJblliee W HAWMEHbIIee 3Ha4YeHWEe QYHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTesieM, rpauk KOpHsS n-oil CTeneHu Kak (PyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA M TrpadWK{, HMCIOJIb30BaTh MX TpaduKd I pPEIICHHS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JIPYrHX Y4eOHBbIX NMPEAMETOB U peatbHON
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETPUUECKast MPOrpeccusi, TMHEHHBIN 1
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEI0BATEIbHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHS, HENpepbIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMITO3HUIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHOE U 1I€JI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHME YpaBHEHHS W  HEPaBCHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHUYeCKHe o00pa3bl ypaBHEHMH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIB30BaTh MPOU3BOIHYIO JIJIs MCCIeN0BaHUs (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmNpeAeIeHUs] CKOPOCTH M YCKOPEHHs TMpoliecca, 3aaaHHOTo GOpMyIoN uiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOUIAAH IIOCKUX (PUTYp U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMUA MATEMAaTUYECKOIO aHAJIM3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE

n| HauMeHoBaHue pa3aesioB u (uudposbie)
/ | Tem mporpamMmblI Bcero Konrpoan HpaxTuueck o0pa3zoBaTre/ibHbIE
I ble padoThl ue padoThl pecypesr

MHO0XeCTBO TEUCTBUTEIHHBIX

yucesn. MHOTOYJICHBI.

ParnmonanbHbie ypaBHEHHS U 24 1 50P

HepaBeHCTBa. CHCTEMBI

JINHENHBIX YpaBHCHUHN

DYHKIUU U TPaPUKH.

CrenenHast GyHKIUSA C ETBIM 12 1

roKasaresem

ApubdMeTnuecKuii KOpeHb n-

oii crenenu. MpparmoHaibHbIe 15 1

ypaBHEHUS

[TokazarenbHas GyHKLIUS. 10 1

[TokazarenbHble ypaBHEHUS

Jlorapudmuueckas GyHKITHS. 18 1

Jlorapudmuueckue ypaBHEHUS

Tpuronomerpuueckue 29 1

BBIPKEHUS U YPABHEHHUS

[locnenoBarenbHOCTH U 10 1

MIPOrpeCcCUu




HenpepbiBHbIC GYHKITUH.

20 1
IIpounsBoaHas
[ToBTOpenue, o6oO1IEHNE, 5 )
CHUCTEeMaTU3alus 3HAHUI
BIIEE KOJIMYECTBO YACOB
OBbII{ OJI CTBO HACO 136 10

I10 [TPOT'PAMME




11 KVIACC

N KosnyecTBo yacoB
DJIeKTPOHHbIE

n| HauMeHoBaHue pa3aesioB u (uudposbie)
/ | Tem mporpamMmmblI Bcero Konrpoaku Hpaxrieck o0pa3oBaTejbHbIE
I ble padoThl ue padoThl pecypebi

Uccnenoanue hyHKINM ¢ 29 1

TTOMOIITBIO TIPOU3BOTHON

[TepBooOpa3zHas u UHTETpaAT 12 1

I'pacduku

TPUTOHOMETPHUICCKHIX

GyHKIIHH. 14 1

TpuroHomerpuyeckue

HEpaBEHCTBA

HppaunonanbHsie,

MoKasareJbHble U 24 1

norapudmudeckue

HEpaBEHCTBA

KowmmnekcHsie yncna 10

HatypanbHble u enbie yncna 10

Cucremsbl paroHaIbHbBIX,

UppalMOHATBHBIX 12 1

MOKa3aTeIbHbIX U

Jnorapu()MUUECKUX ypaBHEHHIA

3aza4u ¢ nmapaMmeTpamu 16

[ToBTOpenue, 06061IeHNE, 16




cUCTeEMAaTU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

136

10




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
N¢ KosmmuyecTBo yacos
DJIeKTPOHHbIE
I T Kontpoas | IlpakTuyec Alata uupposbie
eMa ypoka Bce H3y4eH
/ HbIE KHe o0pa3oBaTeib
n ro padoThI padoThI i Hble pecypchl
[[MHOkeCTBO, OTIepaIiiy Ha/l 1
MHOKECTBAMH U UX CBOMCTBA
Huarpammsl Diinepa-Benna 1
[IpuMeHeHne TeopeTHKo-
MHO>KECTBEHHOTO armaparta Jist 1
pelieHus 3aaa4y
ParmmonanbHbie yucia.
OOBIKHOBEHHBIE U JAECATUYHBIE 1
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
MepUOIUUECKHUE TPOooH
PanmonaneHble ynca.
OOBIKHOBEHHBIE U JAECCATUYHBIC 1
IpoOH, IPOLICHTHI, 0ECKOHEUHBIE
MePUOIUUECKHUE TPOOH
[Ipumenenue npobeii u
MIPOLIEHTOB TS PEIICHHUSI 1
MPUKIIAIHBIX 3a7a4
[Tpumenenue apooeit u 1
MIPOLIEHTOB TSI pEIICHHUS




MPUKJIAJHBIX 3a1a4

JlelicTBUTEbHBIE YHCIIA.
PanmonanesHbie 1
HWppalUOHAIbHBIE YHCIIA

ApupmeTrueckue onepanum ¢
HeﬁCTBHTCHBHBIMH qucjaaMu

Monynb AeCTBUTENBHOTO YHCIIA
U €ro CBOWCTBA

[Tpubnm>xE€HHBIC BEIYUCIICHNUS,
MpaBuiia OKPYrJIEHUs, TPUKHUIKA
Y OLICHKA pe3ysbTara
BBEIUHMCIIEHUH

OcCHOBHEBIE MCTOABI pCIICHUS
LENbIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
yYpaBHEHUW U HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS
LETIBIX U APOOHO-pAIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

MHorousieHbl OT OJJHOM
nepeMeHHou. /lenenue
MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

MHOTOUJIEHBI C IeTBIMH
koadpunmentamu. Teopema
Buera




Pemenue cucreM JUHENHBIX
YpaBHEHU U

o TN RN

Pemenne cucreM JUHEHHBIX
YpaBHEHU I

Marpuia cucTeMbl JIMHEMHBIX
ypaBHeHUH. Onpeaenurens

1 MaTpHIIbI 2X2, €eT0

9 Te€OMETPUIECKUI CMBICT H
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHUS
Omnpenenurens MaTpULbl 2%2,

2 €ro TeOMETPUUYECKUA CMBICT U

0 CBOMCTBA; BEIYHUCIICHUE €T0
3HAYCHUS

5 [IpuMeHeHue onpeaenuTens st

1 pEeIIeHUsI CHCTEMBI JIMHEWHBIX
ypaBHEHUU

5 Pemenne npukiaaHbIx 3a1a4 ¢

5 IIOMOIIBIO CUCTEMbI IMHCHHBIX
ypaBHEHU U

5 Pemenne npukiaaHbIx 3a1a4 ¢

3 ITOMOILBIO CUCTEMbI IMHCHHBIX
ypaBHEHUI
KontponbHas padoTa:

2 "PanronanbHble ypaBHEHHS U

4 HepaBeHcTBa. CHucTeMbI
JIMHENHBIX ypaBHEHUN"

2 OyHKIHS, CIIOCOOBI 3aJaHUS




¢ynkuuu. Bzaumuo oGpatHbie
¢ynkuuu. Kommnosumms ¢yHkuuit

I'padux GyHKIIH.
DnemMeHTapHbIe TPeoOpa3oBaHUs

rpaduKOB QYHKITHI

OO6nacTh onpeaeneHus u
MHO>KECTBO 3HaUeHUH (QYyHKIIHH.
Hynu ¢pynxnun. Ipomexyrku
3HAK MOCTOSIHCTBA

UETtHbie 1 HEUETHBIE (DYHKITHH.
[lepuoanueckue GpyHKINN.
[IpomeXyTKM MOHOTOHHOCTH

byHKIIMN

MakcuMyMbl 1 MUHUMYMBI
¢byakuuu. Hanbomnbiiee u
HaMMCEHbIIIee 3HAYCHNE QYHKITHH
Ha TPOMEXYTKE

Jluneitnas, KBapaTUYHas U
IpOoOHO-JIMHEHHAS QYHKITUN

DneMeHTapHOe UCCIeIOBaHUE U
MOCTPOCHUE I'PaPUKOB ITHX

byHKIMA

DneMeHTapHOe UCCIIEeIOBAaHUE U
MOCTPOECHHE I'PaPUKOB ITHX

GbyHKIHA

CreneHsb C LEIBIM ITOKa3aTeIeM.
bunoMm HeroTona

Crernens ¢ OCJIBIM ITIOKa3aTCJICM.




bunomMm Herotona

Crenennast GpyHKIUS C
HATYPaJIbHBIM H LEIIBIM
nokasarenem. E€ cBolicTBa u

rpadux

KonTtponsHas padora:
"CrenenHnas ¢yHkuus. Eé
cBoiicTBa U rpaduk"

Apudmernueckuit KOpeHb
HaTypaJbHOMW CTENEHU U €r0
CBOMCTBa

Apudmernyeckuit KOpeHb
HaTypaJbHOMW CTENEHU U €r0
CBOMCTBa

[IpeoOpazoBaHuUst YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTENIEHU U KOPHHU

[IpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, cofepKaIInux
CTETeHU U KOPHU

[IpeoOpa3oBaHms YUCIOBBIX
BBIPKEHUH, coAepKaIInuX
CTETIeHU U KOPHU

HppatnmonanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELLIEHUS
UppalMOHAIBHBIX YPaBHEHUN

HppanuoHansHble ypaBHEHUS.
OCHOBHBIE METOBI PEILIEHUS




HMPPALMOHAIIBHBIX YPABHEHUN

HppauunonaibHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIBHEIE nepexoanul B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TIEpEXOIbI B
PELICHUH UPPALTMOHATBHBIX
ypaBHEHUU

CaoiicTBa u rpaduk KOpHS n-0i
CTENeHU KaK QYHKIIMHA 0OpaTHOM
CTETICHH C HATYPAIbHBIM
oKa3zaTesieM

CpoiicTBa u rpaduK KOpHS n-oi
CTENeHU KaK (yHKIIMHU 0OpaTHOM
CTETEeHU C HATYPaJIbHBIM
roKasaresem

KonTtponpHas padota: "CpolicTBa
U TpaduK KOpHS N-0if CTENeHu.
WppanmonaisHble ypaBHeHNA"

Crernens ¢ palroOHaJIbHBIM




moxasarejieM U €€ CBOMCTBa

Crenenb ¢ palluOHAIbHBIM
IIOKa3aTelieM U €€ CBOMCTBA

Crenenb ¢ palliOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

Or ok oW o1 N

[TokazarenpHas pyHKIMA, €€
CBOMCTBaA U rpadux

Ucnonws3oBanue rpadpuka

2 (GYHKIMM JUTS peIeHUs]
ypaBHEHUU

5 Hcnonws3oBanmne rpaduka

7 (GYHKIMM JUTSL pereHust
ypaBHEHUU

5 [ToxazaTenbHbIE ypaBHEHUS.

3 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YpaBHEHUN

5 [TokazaTenbHbIE ypaBHEHUS.

9 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX YpaBHEHUN

5 [Toka3zarenbHble ypaBHEHUSI.

0 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YpaBHEHUN

5 KonTponbHas pabora:

1 "IlokazarenbHas GyHKIIUS.
Iloka3zarenbHble ypaBHEHUS"

6 Jlorapudm uucna. CoiicTBa

norapudpma

Jlorapugm uucna. CpoiictBa




norapudma

Jlorapudm uucna. CoiicTBa
norapudma

JlecaTu4HBIE U HATYpaJIbHbIE
norapupmsl

JlecaTU4yHBIE U HATYpaJIbHbIE
Jorapu@msl

[IpeobpazoBanue BhIpaKEHUH,
coJieprKalux Jorapudmol

[IpeobpazoBaHme BhIpaKEHUH,
coJieprKalux Jorapudmol

[IpeobpazoBaHue BhIpaKEHUH,
coJieprKalux Jorapudmol

Jlorapudmuueckas GyHKIUA, €€
CBOMCTBA U TpaduK

P N ON OO 0o NOoO| oo | o100 b OO|Ww

Jlorapudmuueckas GyHKIUA, €€
CBO¥CTBA ¥ Irpaduk

N~

Hcnonb3oBanue rpaduka
(GYHKIMH JUTSL peHICHUS
ypaBHEHU U

Hcnonb3oBanue rpaduka
GyHKUMU 17151 pelieHus
ypaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcCHOBHBIE METOBI PELLIEHUS
norapu(pMHUUECKUX ypaBHEHU I

Jlorapudmuyueckue ypaBHEHUs.
OcCHOBHBIE METOBI PELLICHUS




norapu(pMHUUECKUX ypaBHEHUH

Jlorapudmudeckrue ypaBHEHUSI.

; OCHOBHBIEC METO/IbI PEIICHHSI
JorapuPMUICCKUX YPABHCHHMA

7 PaBHOCHIIBHBIE TTEPEXO/IBI B

7 pelIeHNnH JorapupMUIecKux
YpaBHEHUU

7 PaBHOCHIIBHBIE TTEPEXOIBI B

8 pelIeHNnH JorapupMUIecKux
ypaBHEHUU

7 KonTponsHas pabora:

9 "Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHUS "

8 CuHyc, KOCHHYC, TAaHTE€HC U

0 KOTaHI€HC YMCIIOBOTO apryMeHTa

8 CuHyc, KOCHHYC, TAaHTE€HC U

1 KOTaHI€HC YMCIIOBOTO apryMeHTa

3 ApKcHHYC, apKKOCHUHYC U

5 apKTaHT'€HC YUCIIOBOTO
apryMeHra

8 ApKcuHYC, apKKOCHHYC U

3 apKTaHT'€HC YUCIIOBOTO
aprymMeHra
Tpuronomerpuueckas

8 OKPY’KHOCTb, OIIPE/ICIICHHE

4 TPUTOHOMETPUUYECKUX (PYHKLUH
YHCIOBOTO apryMeHTa

8 Tpuronomerpuueckas




OKPYKHOCTb, OIIPEICIICHUE
TPUTOHOMETPHUYECKUX (PYHKLIUH
YHUCJIOBOI'O apryMEeHTa

OCHOBHBIC TPUTOHOMETPUYCCKHE
bopmybl

OCHOBHBIEC TPUTOHOMETPUIECKUE
(bopMyIbl

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIbl

© 0|00 | 0O O @

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyIbI

©

[IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPKECHUI

w

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKCHUI

Pemenune TpuroHoMeTpu4eCcKUX
YpaBHEHUH

PelreHre TpUroHOMETPUYECKUX
YpaBHEHUH

o o1 © b~ O

Pemenne TPUTOHOMCTPUUICCKUX




YpaBHEHUI

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHU I

Pemrenne TpuroHoMeTpu4eCKuX
ypaBHEHU U

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

OO P O© O 0w NOo O»

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

KonTponsHas pabora:

1 "TpuroHoMerpuieckue

0 BBIpQKCHUS U

1 TPUTOHOMETPUICCKHE
ypaBHEHUS"

1 IlocnenoBaTeILHOCTH, CIIOCOOBI

0 3aJlaHus TOCIIeI0BATEIBHOCTEH.

5 Metoa MaTeMaTHYECKOU

HHAYKOWUH

MOHOTOHHBIC H OI'PAaHNYCHHEIC
IIOCICAOBATCIIBHOCTH. I/ICTOPI/ISI
aHaM3a OECKOHEYHO MajbIX

Apudmernueckas nporpeccus

OO O FrRr MO PFP WO

FCOMeTpI/I‘-IeCKaH nmporpeccus




BbeckoneuHo yObIBaromas
reOMETPUYECKas IIPOTPECCHs

~NO L, O O B

CyMmMa 6eckOHEeuHO yOBIBAOIICH
Te€OMETPUYECKOH MPOTpeccuu

-

JInHeHbId u
AKCHOHEHIMAIBHBIN pocT. Yucmo
e. @opmyna CI0KHBIX
MIPOIICHTOB

© O

JInHelHsbIN 1
AKCIOHEHIMAIBHBIN pocT. Yucmo
e. @opmyna CI0KHBIX
MIPOLIEHTOB

Hcnonb3oBanue mporpeccuu ajis
pelIeHus peallbHBIX 3a7a4
MIPUKIIATHOTO XapaKTepa

KontponbHas padoTa:
"ITocneqoBaTENbHOCTH U
nporpeccun”

HenpepsiBHbIE QYHKIINHN U UX
CBOMCTBA

Touka pazpbiBa. ACUMITOTHI
rpaduKoB QYHKIHI

P R WRrR RPRINRPRPRRPRPRRPRORR

CaoiicTBa (hyHKIUH
HENpEepbIBHBIX HA OTPE3Ke




CoiicTBa (hyHKIMI
HETPEPBIBHBIX HA OTPE3Ke

Meto1 HHTEPBAJIOB ISl PELLICHUS
HEpPABEHCTB

Meto1 UHTEPBAJIOB ISl PELLICHUS
HEpPABEHCTB

Meto1 UHTEPBAJIOB YISl PEIICHUS
HEpPABEHCTB

[IpumeneHnne cBOMCTB
HENpephIBHBIX PYHKUIUN 115
pelieHus 3aaa4y

[IpumeneHnne cBOKCTB
HENpPephIBHBIX PYHKUUN 115
pelieHus 3a1a4y

[TepBas u BTOpas NpOU3BOIHBIC
byHKIIH

Onpenenenue, reOMeTPUIECKUI
CMBICTT IPOU3BOHOM

WNERP NNRPRPNMNR(ONRP OR R OR R NRPRPRORRIOCR RN

Onpenenenue, Gu3nUecKuit
CMBICJI TPOU3BOTHOM




VYpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHHA

VYpaBHEHHE KacaTeIbHOU K
rpaduKy GyHKIHA

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKIINN

[Tpon3BoIHEIE AIIEMEHTAPHBIX
byHKINNA

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMIO3HUITUHU (DYHKITUH

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIMH (PYHKLIUN

[IpousBoiHAst CYyMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIMH (PYHKLIUN

KontponbHas padoTa:
"I[IpousBoanas"

[ToBTOpenue, 060061IeHNE,
CUCTEMATU3AIUS 3HAHMIA:
"VYpaBHeHus"

PN WERFRPR P ORPRP OWRFRPR ONPFP ONEPINDNMNPEFP ONPEFP OONEPIEADNLEPRE

[ToBTOpenue, 06061IeHNE,




CUCTEMATHU3alUs 3HAHUN:

3
3 "OyHKIUN"
1
3 HTorosast KOHTpOJbHAS padoTa 1 1
4
1
3 HToroBast KOHTpOJBbHAS padoTa 1 1
5
1
3 [ToBTOpEHwUeE, O606H1€HI:I€, 1
6 CHCTeMAaTH3allNs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 136 10

10 ITTPOI'PAMME




11 KVIACC

Ne KoimuecTBo yacos
Jlata DJIeKTPOHHbIE
! T
ro KHe padotrbl | HA

I padoThI ble pecypchl

[IpuMeHeHne npon3BOIHOMN K

uccienoBaHuI0 GYHKINN Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne nmpon3BOIHOM K

uccienoBaHuio GYHKINN Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K

Hccaea0BaHuIo0 PYHKIMN Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenennre npou3BOIHOM K

Hccaea0BaHUI0 (PYHKIMHN Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnnre mpou3BOIHOM K

UCCIeI0BaHUIO (QYHKIINI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K

UCCIIeIOBAaHUIO PYHKIIMNA Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxaeHne HaubombIIero u 1

HaAMMCHBIICTO 3HAYCHUA




HEeNpepbIBHON (QYHKIUHU HA
OTpe3Ke

Haxoxpaenne HaubobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPEephIBHOW (YHKIUU HA
OTpe3Ke

Haxoxaenne HaubobIIero u
HauMEHBIIETO 3HaUYEHUs
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

10

Haxoxaenue HaubombIIero u
HauMEHBIIETo 3HaUYEHUs
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

11

Haxoxnenne HanOoOJIBIIErO U
HaWMEHbIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

12

Haxosxaenne HanOOJIbIIEro U
HauMEHBILIETO 3HAUYCHUS
HEeTNPEPBHIBHOW PYHKITMHU Ha
OTpE3Ke

13

[IpumeHeHue npou3BOAHOM
JUIS HAXO0XKACHUS HAUTY4Ilero
pELIeHUS B IPUKIATHBIX
3aayax

14

IIpumeHnenne nponu3BoIHOM
JUISL HAXOKJCHUS HAMTyqIlIero
peleHus B MPUKIIAIHBIX




3agadax

15

IIpuMeHeHne npon3BOIHON
IUTSL OTIPENICIICHUS] CKOPOCTH U
YCKOpEHHs Ipo1iecca,
3aJJaHHOTO (POPMYIION WITH
rpaduKoM

16

[IpuMeHeHne npon3BOIHON
JUIS OIIPEJIENIEHNS CKOPOCTH U
YCKOpEeHUs mpolecca,
3aIaHHOTO (POPMYJION WITH
rpaduxkom

17

Komno3unus ¢pyHkumii

18

Komno3unus ¢pyHkumii

19

Kommnozumus hyHkimii

20

I'eomeTpuueckue oOpa3bl
YpaBHEHUIN HA KOOPJIMHATHOM
MJI0CKOCTH

21

I'eomeTrpuueckue oOpa3sl
YpaBHEHUI HA KOOPJIMHATHOM
IJI0CKOCTH

22

KontponbHas padoTa:
"UccnenoBanue GyHKIMIA ¢
MOMOIIbIO TPOU3BOIHON"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MepBOOOPA3HBIX

24

ITepBooOpa3ubie
ANIEMEHTAPHBIX (QYHKINH.
[TpaBuia HaXOXICHUS




nepBOOOpa3HBIX

25

[TepBooOpa3ubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxaAeHUSA
epBOOOPA3HBIX

26

Nurerpain. I'eomerprueckuii
CMBICJI HHTETpasia

27

Brruncienue onpeaenéHHoro
WHTEerpaiia 1o ¢popmyie
Herorona-JleitOauna

28

Brrancienue onpeaenéHHoro
WHTEerpasa 1o ¢popmyie
Herorona-JleitOauna

29

[Ipumenenne unaTErpana ajis
HaX0 KOCHUS IUIOIaae
MJIOCKUX PUTYP

30

[Ipumenenne uHaTErpana s
HaX0XIeHUs 00BEMOB
reOMETPUUECKUX TET

31

[Ipumepsl pemenmit
muddepeHnanTbHBIX
ypaBHEHUI

32

[Ipumeps! perieHuit
muddepeHnanTbHBIX
YPaBHEHUN

33

Marematnueckoe
MOJIEJIMPOBAHKUE PEAIbHBIX
MPOLIECCOB C TIOMOIIIBIO




mddepeHnnanbHbIX
YpaBHEHU U

34

KonTtponsHas padora:

"[lepBooOpa3Has u uaTErpan”

35

Tpuronomerpuueckue
(byHKIMHU, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMY, UX CBOWCTBA U
rpaduxu

37

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

38

TpuroHomerpuyeckue
(yHKIIUH, UX CBOMCTBA U
rpadguku

39

TpuroHomerpuyeckue
(GyHKIMH, UX CBOWCTBA U
rpadguku

40

OT60p KOpHEH
TPUTOHOMETPHUYECKHX
YpPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYXXHOCTH

41

OT10op KopHeit
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON




OKPYXHOCTH

42

OTt0op KopHEei
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

43

OT160p KOpHEH
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPHUICCKUX
HEPaBEHCTB

46

Pemrenne
TPUTOHOMETPUUYCCKUX
HEPaBEHCTB

47

Pemrenne
TPUTOHOMETPUICCKUX
HEPaBCHCTB

48

KonTtposnpHas padora:
"I'pacduku
TPUTOHOMETPUYECKHUX
GbyHKIUH.
Tpuronomerpuueckue
HepaBeHCTBa"




OcHoBHEBIC MCTOAbI PCHICHUSA

49 MOKa3aTeNbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTebHBIX HEPABEHCTB
51 OCHOBHBIEC METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHSI
53 | morapudpmugeckux
HEPaBEHCTB
OCHOBHBIEC METO/IbI PEIICHHSI
54 | norapudmuuecKux
HEPaBEHCTB
OCHOBHBIEC METO/IbI PEIIICHHSI
55 | nmorapudpmMuUecKUx
HEPaBEHCTB
OCHOBHBIC METO/IbI PEIICHHSI
56 | nmorapupmMUUECKUX
HEPaBEHCTB
57 OCHOBHBIC METO/IbI PEIIICHHSI
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIC METO/IbI PEIICHHSI
UppaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIIECHHS
UppaIMOHATLHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pEIICHHS

HppalluOHAJIbHBIX HCPABCHCTB




61

I'padmyeckue meTo bl
pEIICHUS UPPAMOHATBLHBIX
ypaBHEHU U

62

I'padmyeckue MeTo b1
PEIICHUS UPPAMUOHATBLHBIX
ypaBHEHU U

63

I'paduueckue meToap!
pelieHus MoKa3aTeIbHbIX
YpaBHEHUU

64

I'paduaeckue meToap!
pelieHus MoKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduaeckue meToap!
pelieHus JorapupMuuecKux
ypaBHEHUU

66

I'paduaeckue meToap!
pereHus JIorapuhMUIECKUX
HEPaBEHCTB

67

I'padmyeckue meTo b1
pelieHus JorapupMuIecKux
HEPABEHCTB

68

I'pacdmyeckue meTo bl
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(MUYECKUX ypaBHEHHIMA

69

I'paduueckue MeTo b1
pELIEHU [T0KA3aTEIbHbIX U
norapu(MHUUECKUX ypaBHEHU N

70

I'padmyeckue MeTo b1




pelICHHMA MMOKA3aTCIbHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeTo b1
peleH s MoKa3aTeNbHBIX U
norapupMUIECKUX
HEPaBEHCTB

72

KonTposasHas pabora:
"UppatmoHaiibHele,
MoKa3aTeabHbIe U
JorapupmMuuecKue
HEpaBeHCTBA"

73

Kowmriexcubie ancia.
AnrebOpanveckas u
TPUTOHOMETpUYECKast (POPMBI
3aMMCy KOMILJIEKCHOTO YHCIIa

74

KommiekcHble uncia.
AnrebOpanyveckas u
TPUTOHOMETpUYECKast (POPMBI
3aIIMCH KOMILIEKCHOTO YHhcia

75

Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue oneparum ¢
KOMILJIEKCHBIMU YHCIIAMU

77

N300pakeHne KOMIIIEKCHBIX
YyuCceNl Ha KOOPAUHATHOM
MIJIOCKOCTH

78

N300pakeHne KOMIIEKCHBIX




YUCEeJl Ha KOOPJAMHATHOMN
IIJIOCKOCTH

®opmyna Myaspa. KopHu n-

79 | ol cTENEHH U3 KOMIUIEKCHOTO
yucia
®opmyia Myaspa. Kopau n-

80 | oii cTeneHu U3 KOMILIEKCHOTO
yucia
[TpuMeHeHHEe KOMIUICKCHBIX

81 qUCEeI JUIS PeIICHUS
(hU3UYECKUX U
TCOMETPHYCCKUX 3a/1a4

82 KonTponsHas pabora:
"KommiekcHsie yncna'

83 | HarypanbHbie U 1eNbIE YHCIIa

84 | HarypanbHbie U MENIbIC YHCIIA

85 [IpumeneHne npru3HaKoB
JIETUMOCTH ILIENBIX YHCET

86 [IpuMeHeHHE TPU3HAKOB
JIETUMOCTH ILIENBIX YHCET
[IpuMeHeHHEe TPU3HAKOB

87 | IEeMMMOCTH LIENbIX YUCEN:
HOJI u» HOK
[IpuMeHeHHEe TPU3HAKOB

88 | ImeaMMOCTH LENBIX YHCET:
HOJI n» HOK

89 [IpuMmeHeHne MpU3HAKOB

JACITUMOCTHU LOCJIbIX YUCCII:




OCTaTKH 110 MOOYJIIO

90

IIpuMeHeHne pU3HAKOB
JEIIMMOCTH LIEIIbIX YUCEI:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne pu3HAKOB
JICIIMMOCTH IICIIBIX YHCEIT:
anroput™ EBknnaa nms
peLIeHMs 3a1a4 B LEIbIX
YHUCIax

92

KonTponsHas pabora:
"Teopus nensix yncen"

93

Cucrema v COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBHS

94

CucreMa 1 COBOKYITHOCTD
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMbI-
CJIEICTBUS

95

OcCHOBHBIC MCTOABI pECIICHUSA
CUCTEM H COBOKyrIHOCTGfI
paiuOHaJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI PEIIECHUS
CHCTEM M COBOKYITHOCTEH
UppalMOHAIBHBIX YPaBHEHUN

97

OcHoBHBIC MCTOAbI pCHICHUS
CUCTEM H COBOKYHHOCTGI\/'I
IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ




98

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYIHOCTEU
ITOKA3aTENIbHBIX YPAaBHEHHUU

99

OCHOBHBIE METO/BI PEIICHUS
CUCTEM U COBOKYIHOCTEU
JoTapu(PMUICCKUX YPABHCHHMA

10

OCHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(PMUUECKUX ypaBHEHUN

10

[Ipumenenue cucrem Kk
PELICHUIO MaTeMaTUYECKIX
3aJa4 1 3a/1a4 U3 pasInyHbIX
oOractell HayKH U pealibHOI
KU3HHU, UHTEPIpeTalns
MOJIy4EHHBIX Pe3yJIbTaTOB

10

[Ipumenenue cucrem K
PELICHUIO MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
obyacTeil HayKu U pealbHON
KU3HU, HHTEPIPETaLUs
MOJIy4YE€HHBIX Pe3yJIbTaTOB

10

[IpuMeHeHre HEepaBEHCTB K
pELIEHUI0 MaTeMaTHYECKIX
3aJa4 M 3a/1a4 U3 pa3InyHbIX
obracTeil HayKH U pealbHON
KU3HHU, UHTEpIIpETaLus
MIOJIyYEHHBIX PE3YyJIbTaTOB

10

KonTtponsHast padora:
"CucTeMbl palluOHAIIBHBIX,




HpPALMOHAIIBHBIX
IIOKA3aTeIbHBIX U

JOTapuPMUICCKIX
ypaBHEeHUI"

10 | PaumonanbHBIC ypaBHEHHS C

5) napaMmeTpamu

10 | PamumonanmbHBIC HEPABEHCTBA C

6 napamMmeTpamMu

10 | PamuoHambHBIC CUCTEMBI C

7 rapameTpamu

10 | HppanumoHallbHBIC YpaBHEHUS,

8 HEpaBEHCTBA C TTapaMeTpaMHu

10 | HppanuoHaIbHBIC CHCTEMBI C

9 napameTpamu

11 | TlokasarenbHbIC ypaBHECHHS,

0 HEpaBEHCTBA C TTapaMeTpaMHu

11 | TloxazarenbHbIE CUCTEMBI C

1 rnapameTpamu

1 Jlorapupmuueckue

5 YpaBHEHHS, HEPABEHCTBA C
napameTpamMu

11 | Jlorapudmudeckue CUCTEMBI C

3 rapameTpamu

11 | TpuroHomerpuueckue

4 ypaBHEHUS C TapaMeTpaMHu

11 | TpuroHomerpuueckue

5 HEpaBEHCTBA C MapaMeTpaMu

11 | Tpuronomerpuueckue




CUCTEMBI C ITapaMeTpaMu

[TocTpoenue u ucciaenoBaHue
MaTEMaTUYECKUX MOJENEN

;1 peaNbHBIX CUTYalUi C
MMOMOIIBIK YPAaBHEHH C
rnapameTpamu
[TocTpoenune u ucciaenoBaHue

11 MaTeMaTU4YECKUX MOJIeIer

8 peanbHBIX CUTYALHM C
ITIOMOIIIBIO CUCTEM YPAaBHEHUI
C IapamMeTpaMu
[TocTpoenue u ucciaegoBaHue

11 MaTeMaTUYECKUX MOJIEIer

9 peanbHBIX CUTYaIUH C
MOMOIIBIO CUCTEM YpaBHEHUM
C mapameTpamu

12 | KowntpoasHas pabora: "3amaun

0 ¢ mapameTpamu"

12 [ToBTOpEHME, O606H1€HI:IC,

1 CHUCTeMaTh3alys 3HAHHH:
"YpaBHenus"

12 [ToBTOpEHME, 0606H.ICHI:IG,

5 CHUCTEeMaTu3alysl 3HAHMH:
"VpaBuenus"

[ToBTOpenue, 060061IeHNE,

12 | cucremaTu3anus 3HAHUI:

3 "VpaBHeHus. CuCTEMBbI

ypaBHeHuUi"




[ToBTOpenue, 06001ICHNE,

2'12 CHCTEMAaTH3aIs 3HaHUH:
"HepaBencrsa"
12 [ToBTOpenue, o6o0IIEHKE,
5 CHCTEMAaTH3aIHsI 3HAaHWH:
"HepaBencrsa"
12 [ToBTOpenue, o6oOIIEHNE,
5 CHCTEMAaTH3aIs 3HaHWH:
"HepaBencrna"
[ToBTOpEeHue, 0600IICHNE,
12 | cucreMaru3amnys 3HAHUN:
7 "IIpousBoHas u eé
IpuMeHeHue"
[ToBTOpEeHue, 0600IICHNE,
12 | cucremaru3ainys 3HAHWMH:
8 "[IpousBonHas u eé
npuMeHeHue"
[ToBTOpEeHUE, 0600IICHNE,
12 | cucremaru3aiys 3HAHWMH:
9 "[IponsBoaHas u eé
npuMeHeHue"
[ToBTOpEHUE, 000OIICHNE,
13 | cucremaruszanus 3HaHUN:
0 "UHTerpain u ero
npuMeHeHue"
13 [ToBTOpenue, 06061IeHNE,
1 CUCTeMaTU3alysl 3HAHMH:

"CDYHKI_[I/II/I"




[ToBTOpenue, 06001ICHNE,

13 .

5 CHCTeMaTH3allus 3HAaHUI: 1
"OyHkuun"

13 [ToBTOpenue, o6o0IIEHKE,

3 CHCTEeMaTH3allus 3HAHUI: 1
"OyHkuun"

13 | WroroBast KOHTpOJILHAS 1 1

4 paborta

13 | HroroBast KOHTpOJIEHAS 1 1

5 pabota

13 | TloBTopenue, 0600IICHNE, 1

6 CUCTEMAaTH3aIUsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Martemaruka: anrebpa v Hayajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
AnrebOpa u Hauaja MareMaTu4eckoro ananusa, 11 knacc/ Hukonbsckuit C.M.,
[TotanmoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o0I11ecTBo
«3narenscrBo «lIpocsemenue»

Marematuka: airedpa U Hayajia MaTeMaTUYECKOTO aHaJIu3a, TeOMETPHSI.
Anrebpa u Hauajma MareMaTudeckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[Toranmos M.K., PemernuxoB H.H. u npyrue, AkimonepHoe o0111ecTBO
«M3parenscTBO «IIpocBemieHne

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Metonunueckue pekomengaunu. MATEMATHUKA
(yrnyOJyieHHbBIN YpOBEHB)

Peanuzanus tped6oBannit ®I'OC

cpeaHero oo1iero oopasoBaHus

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MUHTEPHET

https://math-ege.sdamgia.ru

http://school-collection.edu.ru

DneKkTpoHHBIN 00pa3oBaTenbHbIN pecype " cnam EI'D. Cpennee obiiee
oOpa3oBaHue. Y4eOHbIN MOIYJIb IO PEIICHHUIO TPYAHBIX 3aJJaHU TT0 Y4eOHOMY
npeamety "MaremaTtuka (yriryOsiaeHHbIi ypoBens)". 10 - 11 xmaccesr”, AO
MznatensctBO "lIpocBemenue”
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