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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



BBIJTAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKAsA JTMHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHUYEeCKOW JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbBIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO HAaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKHA W UCIOJb30BaTh €T0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
JIpyruM BaXKHBIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIIICHUS
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 MaT€MaTHUYE€CKOIO MOJICIUPOBAHUSA, KOTOPHIC MPU3BAHBI
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 w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadala MaTeMaTHYECKOTO
aHanuza» otBoauTcs B 10 kitacce — 136 dacoB (4 yaca B HEJIEIIO)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucjia ¥ BIYUCTCHUSA

Panmonanbabie yucna. OOBIKHOBEHHBIE U JCCATUYHBIE IPOOU, MPOIEHTHI, OCCKOHEYHBIC MEPUOAUYECKHUE TPOOH.
[Tpumenenue apoOeii u MPOIEHTOB IS PEIICHUS MPUKIAJHBIX 33/1a4 U3 PAa3IUYHBIX OTPACIICH 3HAHUM U peaIbHON KU3HHU.

JleficTBuTenbHbIE 4YKcia. PalMOHalbHBIE W HUppalMOHAJbHBIE 4Yucia. Apudmerhyeckue omnepanuu C
NEeUCTBUTEIILHBIMU YuCIaMU. Moayinb JeHCTBUTEIBLHOIO YKC/Ia U ero cBoicTBa. [IpubnnxEHHbIe BBIUUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenn ¢ 1ensiM nokazateneM. bunom Herorona. Mcmonb3oBanue moaxosineit GopMbl 3anucu TEHCTBUTEIBHBIX
Yyucell 7 pelIeHUs MPAKTUYECKUX 3a71a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HATYPAJILHOM CTENIEH! U €0 CBOMCTBA.

Crenens ¢ paliuOHAIBHBIM NIOKA3aTEIEM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIBHBIM OKA3aTEIIEM.

Jlorapudwm uncna. Coiicta norapudma. JleciTuuHbIe U HATypaIbHbIE JOTapU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymMeHTa. APKCHHYC, apKKOCMHYC M apKTaHI€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YypaBHEHUS. PaBHOCHWIIbHBIE YpaBHEHUS U
ypaBHEHUsA-clieIcTBUS. HepaBeHCTBO, pellleHre HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHHS LETbIX U JPOOHO-PAlMOHANBHBIX YPaBHEHUN M HEPABEHCTB. MHOTOUYJIEHBI OT OJHOU
IIEpEeMEHHOW. JlelleHne MHOrouYjieHa Ha MHOIOWIeH ¢ ocTarkoM. Teopema be3dy. MHOrouwieHsl ¢ LEJIBIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3oBaHUs UUCIOBBIX BhIPAXKEHUH, COAEPKAIIUX CTENIEHH U KOPHH.

Uppanuonansubie ypaBHeHU. OCHOBHBIE METOAbI PELICHUS UPPALIMOHATIbHBIX YPABHEHUH.

IlokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTENbHBIX YPaBHEHUIA.

[IpeoGpazoBanre BEIPAKEHHM, COACPIKANTUX JTOTAPUPMBI.



Jlorapudgmuueckue ypaBHeHUsl. OCHOBHBIE METObI PELICHHUS JIOTAPU(PMHUUECKUX YPABHEHUM.

OcHoBHBIE TpuroHomerpuueckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHU. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUI.

Pemrenne cucreM JIMHEMHBIX ypaBHEHUI. Marpuna CUCTEMBI JIMHEWHBIX ypaBHEHUU. OnpenennuTesb MaTpULbl 2X2,
€ro T€OMETPUYECKHUI CMBICT U CBOMCTBA, BBIYUCICHUE €0 3HAUYECHUS, TPUMEHEHUE ONpPENEIUTENs ISl pelICHUsI CUCTEMbI
JUHENHBIX ypaBHeHMH. PemeHue npukiagHbIX 3a7ad € MOMOIIBIO CHUCTEMbI JIMHEWHBIX ypaBHeHuiM. MccrnenoBanue
NOCTPOCHHOU MOJIEJIH C MOMOILBIO MaTPULL U ONPEIETUTENIEH.

[TocTpoeHue mMareMaTHuecKuX MoJIeJel peaabHOW CUTYallMHd C MOMOINbI0 YpaBHEHUU M HepaBeHCTB. lIpumenenue
YPaBHEHHMI M HEPABEHCTB K PEIICHUIO MaTeMaTUUYECKUX 3a/1a4 U 3aJ1ay U3 Pa3Iu4HbIX 00J1acTeil HayKU U peaibHON KU3HU.

DOyHKIUM U TPaPUKHU

OyHkIms, cnocoObl 3aaanus Qynkiuu. Bzaumuo obpatubie Gynkuuu. Komnosunus ynkuuit. ['padux QyHkimm.
DnemeHTapHbIe TPeoOpa3zoBaHus rPaPUKOB PYHKIIHIA.

OOnacTh ompenenaeHuss U MHOXKeCTBO 3HaueHUM ¢yHkuuu. Hynmn ¢ynkumu. I[IpoMexyTku 3HaKONOCTOSIHCTBA.
Yérupie u Heu€rHble ¢(yHKuuu. [lepnoanueckue @ynkuuu. IIpoMexyTku MOHOTOHHOCTH (yHKUMU. MakcuMymbl U
MUHUMYMBbI QyHKIMU. Hanbonblee 1 HauMeHblee 3HaueHusl (QyHKIUU HA IPOMEXK yTKE.

JIuneliHasi, KBagpaTuyHasi U IpoOHO-IMHEWHAs (PyHKIMU. DIeMEHTapHOE UCCIE0BaHNUE U TIOCTPOEHUE UX TpauKOB.

CrenenHast pyHKIMSI C HaTypaJbHBIM U LENbIM MoKa3ateneM. E€ cBoiictBa u rpaduk. CBoiictBa U rpaduk KopHs N-
Ol CTeNeHM KaK (yHKIIMH 0OpaTHON CTENEHH C HATYpaJIbHBIM IOKa3aTeleM.

[TokazarenbHast 1 JorapudmMuueckas GyHKIUH, UX cBoWcTBa U rpaduku. Mcrmonb3oBanue rpadyukoB GyHKIHUA IS
peLICHUs] YPABHEHUM.

Tpuronomerpuueckasi OKpyKHOCTb, OTPEEICHNE TPUTOHOMETPUUECKUX (QYHKIMI YHCIOBOIO apryMEHTa.

OyHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolieccax U ABaeHusAX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Havyasa MmaTeMaTH4€CKOr0 aHAJIN3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMs MOCNIE0BaTEIbHOCTENH. MeTol MaTeMaTnyecKoi HHAYKIHMH. MOHOTOHHBIE
Y OrpaHUYEHHBIE TOCIEA0BATEIBHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTEMAaTHYECKOI'O aHajin3a KakK aHajn3a OECKOHEYHO
MaJbIX.



Apudmernueckas U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBarolasi reomerpuueckas mnporpeccus. Cymma
OECKOHEYHO YOBIBaIOLIEH T'€OMETpUYecKoil mporpeccuu. JIMHEWHBIH M 3KCHOHEHUHaIbHbIA pocT. Yucno e. dopmyna
CJIOKHBIX IIPOLEHTOB. cnosib30BaHne NIpOrpeccuu sl PELIEHUS PeabHbIX 3a4a4 MPUKIAJHOTO XapaKTepa.

HenpepoiBuble QyHkumMu U ux cBoiicTBa. Touku paspbiBa. AcuMNTOTHl TpadukoB ¢yHKuuid. CBoilcTBa (pyHKIMI
HEIpPEePbIBHBIX Ha OTpe3Ke. MeToa MHTepBaJOB /Jis pelIeHusl HepaBeHCTB. [IpruMeHeHue CBOMCTB HEMPEPBIBHBIX (DYHKIIMIMA
IUISL PELICHUS 3a/1a4.

[lepBass u BTOpas mpou3BoAHble QyHKIUU. OrnpeaeneHne, reOMeTpUYECKUd U (PU3NYECKUA CMBICT MPOU3BOIHOM.
VYpaBHeHUE KacaTeabHOH K rpaduKy QyHKIUH.

[IpousBoaHbIe aeMeHTapHbIX PyHKIUH. [Ipon3BogHas cyMMBbl, MPOU3BEIEHNUS, YACTHOTO U KOMITO3ULIUU (DYHKIIH.

MHoxecTBAa H JIOTHKA

MHoOk€eCcTBO, onepalui HaJ MHOXKECTBAMU W UX CBoiicTBa. J[marpammsl Jitiepa—BenHa. [IpuMeHeHne TeopeTuko-
MHOKECTBEHHOT'O arnapara JijIsi ONKUCAaHUs PEabHBIX IMPOILIECCOB U SIBJICHUH, MPU PEUICHUU 3a7a4 U3 APYTHX YYEOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE, J10KA3aTeNbCTBO, PAaBHOCUIIbHBIC
YPaBHEHHS.

IDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA  YYEBHOI'O  KYPCA  «AJIIEBPA M HAYAJIA
MATEMATHUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKAAHCKOW MO3UIIMU OOYYaIOMIErocss KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCHUCKOTO
oOmecTBa, MPEJACTABICHHE O MAaTEMAaTHYSCKUX OCHOBaX (DYHKIIMOHWPOBAHUS Pa3IMYHBIX CTPYKTYpP, SBICHHMA, MPOIEIYP
TPaXKJIAHCKOTO 00mIecTBa (BBIOOPHI, OMPOCH M APYroe), YMEHHE B3aWMMOJICHCTBOBATH C COIMAIBLHBIMA HMHCTUTYTaMU B
COOTBETCTBUHU C UX QYHKIIUSIMHU U HA3HAYCHUEM;



2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh POCCUHCKON I'PaXTaHCKON MIEHTUYHOCTH, YBAXKEHHUS K IPOLUUIOMY M HACTOSILEMY POCCUHUCKON
MaTEMaTHUKHA, LEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOU
IITKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHXKCHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, C(hepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO
MOBEJICHUS, CBA3aHHOTO C NPAKTUYECKUM MNPUMEHEHUEM JOCTHUKECHHN HAYKW U AEATEIbHOCTHhIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY MaTEMaTHMUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHUH, pacCy ACHHUM, BOCIPUUMYUBOCTh K MATEMaTUYECKUM aCIIeKTaM pa3MyHbIX BUIOB UCKYCCTBA;

5) pu3uvecKOro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHSI MPUMEHATh MAaTeMAaTHUYECKHE 3HaHUS B MHTEpecax 3/0pOBOTO U Oe3omacHoro obpasa
’KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO (30pOBOE MHUTaHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHU U
OTIbIXa, peryispHas (Qusuyeckas aKTUBHOCTH), (PU3MYECKOE COBEpIICHCTBOBAHUE TPU 3aAHATHSIX CIIOPTHBHO-
03JI0POBUTEIIBHOMN AEATENBHOCTBIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0Us, WHTEPEC K pasiuyHbiM cdepaMm MNpopecCuoHAIbHON
JESITENBHOCTH, CBA3AaHHBIM C MAaTEMAaTHKON M €€ MPUIIOKEHUSIMH, YMEHHE COBEpINaTh OCO3HAHHBIA BBHIOOp OymyIei
npoeccu M pearn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IJIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHUYECKOMY
o0pa3oBaHMIO M CaMOOOpPA30BaHMIO HA TPOTSHDKEHWHM BCEH JKU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTUIO B pEIICHUU
MIPAKTUUYECKUX 3a7a4 MaTEeMaTUIECKOW HAIIPaBICHHOCTH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYPhI, TIOHUMAHWUE BIUSHHS COIMAIBHO-)KOHOMHUYECKHUX IPOIECCOB Ha
COCTOSIHUE MPUPOJHON M COLIMAIBHOM Cpelibl, 0CO3HAHUE TJI00ATBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM, OpPUEHTALIUS
Ha MPUMEHEHUE MaTEeMAaTUUECKUX 3HAHUH JIJIs1 pelIeHus 3a/1ad B 00JaCTH OKPYKaIoIle cpeibl, IJIAHUPOBAHUE MOCTYIKOB
Y OLICHKH MX BO3MOKHBIX IOCJICICTBUAN JJISI OKPYKAIOIIEH CPEBI;



8) HeHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHd M OOLIECTBEHHOMN
MPaKTUKH, MOHUMAaHUE MATEeMAaTHUYECKOM HAyKM Kak c@epbl 4YeJOBEYECKOW MIEesATENbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHS [IUBUIIM3ALIMH, OBJIAJICHUE A3BIKOM MAaTEMAaTUKH U MaTEMaTUYECKOM KyIbTypOil KaK CpeJACTBOM
MO3HAHUS MHUpPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO M MCCIEIOBATENIbCKYIO JAESITENIbHOCTh HHAMBUAYAJbHO U B
rpynrne.

METANPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aeicTBus:

BBISIBJIATh U XapaKTePU30BaTh CYIIECTBEHHbBIC MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB, MOHATHUM, OTHOIIEHUM MEXITY
NOHATUSAMH, (OPMYJIUPOBATH OINpESICHUS] TOHATHUH, YCTaHABIMBATh CYIIECCTBEHHBIM TMpH3HAK KiaccU(UKAIUH,
OCHOBaHUS 711 0000IIEHUsSI M CPAaBHEHUS, KPUTEPUH IMPOBOJIMMOT0 aHAJIN3a;

BOCIIPUHUMATH, (DOPMYITMPOBATH M MPEOOPa30BLIBATH CYKICHUS: YTBEPAUTEIIbHBIC U OTPUIIATEIIbHBIC, CAUHUIHBIC,
YJacTHBIC M 00IIKe, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3W W MPOTHUBOPEYHS B (DaKTax, JAaHHBIX, HAOIIOJCHUIX H
YTBEPKJICHUAX, NPeJiaraTh KPUTEPUH JJIs1 BHISIBICHUS 3aKOHOMEPHOCTEW ¥ TPOTUBOPECUHIA;

JeNaTh BBIBOALI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKM, JACAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUCHHIA,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

MPOBOJUTh CAMOCTOSITENILHO JIOKa3aTeIbCTBA MATEMaTUYECKHUX YTBEPXKICHUN (IpsMble W OT MPOTUBHOIO),
BBICTPauBaTh apryMEHTAIIHIO, IPUBOIUTD MPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBECHHBIC CYXK/ICHHS M BHIBOJIBI,

BBIOMpaTh CIOCO0 pelieHrs ydeOHOM 3ajauyu (CpaBHMBATh HECKOJBKO BapHaHTOB PEIICHUsS, BHIOMpATh HamOoiee
MOJXOISIIUN ¢ YUETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeibCKue 1eHCTBHUSA:



HCIIOJIb30BaTh BOMPOCH KaK UCCIAEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MPOTUBOpEUHE, MPOoOJEeMy, yCTaHABIMBATh HCKOMOE W JIaHHOE, (OPMHUPOBATH THUIIOTE3Y, APTryMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEJAOBAHME IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YEeCKOro 00BhEKTA, SIBJICHUS, MPOIECCa, BHISBICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITEIbHO  (hOopMyNIMpoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJIEJIOBAHNS, OLICHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U O00OIIICHUH;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJIBUTATH MPEATOJIONKEHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH 1€(UIIUTHI HH(POPMAITNH, JTaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC U JIJISl PEIICHUS 3aa4H;

BHIOMpaTh HMHGPOPMAIMIO W3 HUCTOYHUKOB  PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH W
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpECTaBICHUS;

CTPYKTYpHpPOBaTh HH(MOpMAIUIO, IPEACTABIAThH €€ B pa3IMYHBIX (hopMax, WIUTFOCTPUPOBATH Ipadruecky;

OLICHMBATh HaIEKHOCTh UH(GOPMAIIMH IO CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATh M (HOPMYJIIMPOBATH CYXJICHHS B COOTBETCTBHH C YCIOBUSIMH U IEISIMH OOIINCHHS, SICHO, TOYHO,
I'PAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PCIICHHS 3a/1a4H,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJic OOCYXJCHHS 3aJaBaTh BOMPOCHI II0 CYIIECTBY OOCYKJIaeMOW TEMBI, MNpPOOJIEMBbI, pelaeMON 3aJadH,
BBICKA3bIBaTh UJI€U, HAIICJICHHBIC Ha MOUCK PEIICHHUS, COTIOCTABIATh CBOU CYXKICHUS C CYXKJICHUSMH APYTUX yYaCTHUKOB
ayajaora, OOHapY)KHMBaTh PA3Iudue W CXOJCTBO TMO3UIINHA, B KOPPEKTHOH ¢dopme (OpMYyIHpOBaTh PA3HOTIIACHS, CBOU
BO3PaKEHUS;

MPEJICTaBISATh PE3YJAbTAThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, UCCICAOBAHMS, MPOEKTA, CAaMOCTOSTEIbHO BHIOHMPATH
dbopmaT BBICTYIUICHHS ¢ yIETOM 3a7a4 MPE3SHTAIMA B OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIE YHUBEpPcaibHbIe yueOHbIe 1elicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJrOPUTM pEUICHUS 3aJaud, BHIOMPATh CIOCOO pEIIeHHs ¢ YYETOM HMEIOIIMXCS PecypcoB H
COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BJIaJIETh HAaBBIKAMH TIO3HABATENbHON pE(QICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA W MBICIHTEIBHBIX
NPOIIECCOB, MX PE3YJIBTATOB, BJIAJETh CHOCOOaMH CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpollecca W pe3yibTaTa pemIeHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUACTD TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPHU PEIICHUH 3a/1a4, BHOCUTh KOPPEKTHBHI B JICATEIHHOCThH HA
OCHOBE HOBBIX 00CTOSITENIbCTB, TAHHBIX, HAMIEHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHE pe3yJbTaTa €U M YCIOBHUSIM, OOBSICHATH NMPUYMHBI JOCTHIKCHUS WJIA HEIOCTHKCHUS
pe3yIabTaTOB JIEATEIBHOCTH, HAXOAUTh OIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1€ATEJIbHOCTh:

NOHUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYaJIbHON pabOThl MpU pEIIeHUH y4eOHBIX 3ajad,
NPUHUMATH 1EJIb COBMECTHOM JEsTEeNIbHOCTH, TUIAHUPOBATH OPTraHM3AIMI0 COBMECTHOW paboOThI, paclpenessTh BHIIbI
paboT, ToroBapuBaThCs, 00CYKAaTh MPOIIECC U PE3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCyXneHus, OOMEH MHEHUW, «MO3TOBBIC INTYPMBI» WU HHBIC),
BBITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTMMH YJ€HAMU KOMAaHJIbI, OLIEHUBATh Ka4e€CTBO
CBOETO BKJIaJa B 00U MPOIYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce oOyyaromuiicss MOJYYUT CIAEAYIONIME MPEIMETHBIE PE3YJIbTAThl MO OTACIbHBIM
TeMaM pabodeit mporpaMMbl yueOHOTO Kypca « Anredpa v Hadajga MaTeMaTHIeCKOTO aHAITN3ay:
Yucsa 1 BBIYUCJICHUS:



CBOOOJIHO OMNEPUPOBATh MOHATUSAMU: PAIMOHAIBHOE YUCIO, OCCKOHEUHAas NepUuoAuYecKas ApoOb, IPOILIECHTHI,
MPPALHOHAIBHOE YUCII0, MHOYKECTBA PALIMOHATIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOIO YHUCIIA;

MPUMEHSITh IPOOM W MPOLEHTHI JJIs PEIICHHS MPUKIAJHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciie 3HaHUN U peaabHOU
KU3HU,

MIPUMEHSITH TPUOJIM>KEHHBIC BBIUUCIICHHUS, TIPABUIIA OKPYTJICHUS, MPUKUAKY U OIICHKY pe3yJIbTaTa BhIYMCICHUI;

CBOOOJIHO OMEpUPOBaTh MOHSATHUEM: CTENEHb C LENbIM MOKa3aTeleM, WCIOJIb30BaTh MOAXOAANIYI0 (HOpMy 3arucu
JNEUCTBUTENIBHBIX YUCEN JJIs1 PEIICHUS TPAKTUYECKUX 3a/1a4 U IPEACTABICHUS IAHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: apUPMETHICCKUN KOPEHb HATYPAJIbHOU CTETICHHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIBHBIM MOKA3aTENIEM;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: Joraprudm duciia, 1eCITUIHBIC U HaTypalbHbIC JIOTAPU(MBIL;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOT'O apTyMEHTa;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, ApKKOCUHYC M apKTAaHTE€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OTIEpUPOBATH MOHITHIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPABHEHHS U YpPaBHEHUSI -
CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IU4Hble METOAbl PEUICHUS PAIMOHANBHBIX U APOOHO-pAIMOHAIBHBIX YPABHEHHUM, MPUMEHSITh METO]
UHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATHAMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOM, MHOTOUJICH C IEeNbIMU Kod(hPUuImeHTamu,
KOPHU MHOTOWIECHA, IPUMEHATh JAECJICHUE MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMmy besy u Tteopemy Buera mis
pelIeHus 3a1ay;

CBOOOTHO OTIEPUPOBATH MOHSATUSMH: CUCTEMA JIMHEWHBIX YPABHEHHM, MATPHIIA, OTPEICIUTENh MATPUIIBI 2 X 2 U €r0
T€OMETPUYECKUN CMBICI, HCIOJIb30BaTh CBOWCTBA OMpEAENHTENs 2 X 2 g BBIUMUCICHUS €ro 3HAYEHUS, MPUMEHSTH
ONPEAECIUTENN JJIsl PEIICHUSI CUCTEMbI JINHEMHBIX YPAaBHEHHUH, MOJEINPOBATh PEAIBHBIE CUTYAIlMN C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHEHHM, UCCIEA0BATh NOCTPOEHHBIE MOJEIN C MOMOIIBK) MATPULl U ONPEACIUTENEH, UHTEPIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA ICHCTBUN C KOPHSIMU JJIsl TPe0Opa30BaHUs BbIPAKECHUI;

BBITIOJIHATH IPEOOPa30BaHUSI YUCIIOBBIX BBIPAKEHUHN, COAEPIKAIIUX CTEIIEHH C PAllMOHAIBHBIM IMOKa3aTelIeM;



MCII0JIb30BaTh CBOMCTBA JIorapu(pmMoB A1 peoOpa3zoBaHus JOrapu(pMUUECKUX BbIPaKEHUM;

CBOOOIHO OTMEPHUPOBATH MOHATHIME: UPPAIIMOHANBHBIE, IOKAa3aTeIbHbIC U JIOTApU(PMUUYECKUE YPAaBHEHUS, HAXOUTh
WX PEIICHUS C TIOMOIIBIO PAaBHOCUIIBHBIX MEPEX0A0B UM OCYIIECTBIISS POBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI sl IpeoOpa3oBaHUS TPUTOHOMETPUIECKIX BBIPAXKCHH;

CBOOO/IHO OMEpPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSITh HEO0OXOoauMble (GOpPMYIBI IS
peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHHUIA;

MOJICTIMPOBaTh pealbHbIe CHUTYaIlMd Ha SI3bIKE aireOpbl, COCTaBJISATh BHIPAXKCHHs, ypaBHEHWsS, HEPaBEHCTBA IO
YCTIOBHIO 3aJ1a4H, UCCIIEZI0BATh TOCTPOSHHBIE MOIEININ C MCIIOIh30BAHUEM amnmapara ajareopsol.

DyHKIUH U TPaPUKu:

CBOOO/IHO OIEPUPOBATH MOHITHAMH: (QYHKIHS, CHOCOObI 3amaHus (YHKIMH, B3aUMHO OOpaTHbIC (YHKIIHH,
KoMmmo3unus GpyHKImii, rpaduk QYHKIUH, BBIIOIHIATE 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB GyHKIUMT;

CBOOO/IHO OMNEPHUPOBATH MOHITHSIMH: O0JIACTH OINpPEACNCHUS W MHOXKECTBO 3HA4YCHHUU (QYHKIUH, HYIU (YHKIHH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMM: UYETHBIE M HEUETHBbIE (DYHKUMHU, NEpUOAMYECKHE (DYHKIUHU, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MUHUMYMBbl (DyHKLIHMH, HauOoJiplllee W HauUMEHblee 3HauyeHUE (PyHKUUU Ha
IPOMEXYTKE;

CBOOO/IHO OIEpPUPOBaTh IOHATUSAMU: CTEHNEHHAs (QYHKUMS C HaTypalbHbBIM M LEJNbIM IIOKa3aTeneM, TIpaduk
CTENeHHOW ()YHKIIMW C HATypajJbHBIM W IIEJBIM TOKasarelieM, rpaduK KOPHS N-OM CTENmeHW KakK (PyHKIHH OOpaTHOM
CTETIEHU C HaTypaJbHBIM [TOKA3aTENIEM;

ONEepUpPOBaTh MOHATHAMH: JIMHEHHAas, KBaJpaTWU4yHass U APOOHO-IMHENHHAs (YHKLIMH, BBINOJHATH 3JIEMEHTapHOE
HCCJIEJOBAHUE U TIOCTPOEHUE UX TpaUKOB;

CBOOOJTHO OMEpUPOBATh MOHATHSIMH: IOKa3zaTedbHass W Jorapudmuyeckas (yHKIIMH, UX CBOWCTBA W Tpadukw,
HCIIOJIb30BaTh UX IpaUKH JIJIs peLIeHHs YPAaBHEHUH;

CBOOO/IHO OIEpPHPOBATh MOHSATHAMH: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OMNPECIIEHUE TPUTOHOMETPHUUYECKHIX
(GYHKIMIA YHUCTIOBOTO apTyMEHTa;

UCIONB30BaTh rpaduku GyHKUIMN JUISI UCCIIEIOBAHMS MPOILECCOB U 3aBUCHUMOCTEH MPH PELICHUH 3aJad U3 JAPYTUX
y4eOHBIX PEAMETOB U peajbHON KU3HH, BBIpaKaTh (POpMyJIaMy 3aBUCUMOCTH MEXAY BEITMUYNHAMU;



Havayia MaTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OMNEPUPOBATh MOHATHAMU: apuMeTHUecKass U reoMeTpuyeckas Mporpeccusi, 0ECKOHEUHO YObIBaroIast
reoMeTpUYecKass Mporpeccus, JMHEWHbIH UM HKCIOHEHUUAIbHBIM pocT, (opMysa CIHOXKHBIX MPOLEHTOB, HMETh
MIpPE/ICTaBIEHUE O KOHCTAHTE;

HCIIOJIB30BaTh MPOrPECCUH ISl PEILICHUS PEabHbIX 334 MPUKIIAJHOTO XapaKTepa;

CBOOOJTHO OIEPUPOBATH MOHATHIIMU: MOCIIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHKsI TTOCIE0BATEIbHOCTEH, MOHOTOHHBIE U
OTpaHUYEHHbIE TOCIEOBATEIILHOCTH, MOHUMAaTh OCHOBBI 3apOXKICHUS MATEMAaTUYECKOrO aHajldu3a Kak aHaiusa
OCCKOHEYHO MaJIbIX;

CBOOOJIHO ONEPUPOBATh MOHATUSIMHU: HENpPEpbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Tpaduka (PyHKIUH, ACUMMTOTHI
rpaduka GyHKINU;

CBOOOJIHO OIEpUPOBaTh MOHATHEM: (YHKIMS, HENpephiBHAs Ha OTpe3Ke, MPUMEHSTh CBOMCTBAa HEMPEPHIBHBIX
GyHKUUN 11 penieHus 3a1ay;

CBOOOJ/IHO ONEPUPOBATh MOHATHAMMU: IEpBasi U BTOpasi MPOU3BOAHbIE QYHKIUH, KacaTelbHas K rpaduky QyHKIHNH;

BBIYUCJIATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEAEHUS, YACTHOTO M KOMIIO3MIMM JBYX (YHKIMH, 3HaTh MPOU3BOJHBIE
3JIEMEHTapHBIX (YHKINH;

UCMOJIb30BaTh FT€OMETPUUECKHUN U (PU3MUECKUN CMBICI IPOU3BOIHOM JJIs PEeLIEeHUS 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OMIEpALlUN HAJl MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJsl ONMCAaHUsS pealbHbIX MPOLECCOB U SBJICHUM, IPU PELICHUU
3aJa4 U3 IPYrux yuyeOHbIX PEAMETOB,;

CBOOO/IHO ONEPUPOBATHh MOHATUSMU: OIpPEAENICHUE, TeopeMa, ypaBHEHHUE-CIIEJCTBUE, CBONCTBO MaTeMaTUYECKOTO
00BEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
w/n NpPorpaMMBb Beero Konrpoabubie | IIpakTHyeckue
padoTsbI padoThI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 5
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
LETIBIM MOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pynkiuu. [Iponszsoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 11 0










IHOYPOYHOE IIVIAHUPOBAHHUE

KoaunuyecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero Konrpoiasbubie | IlpakTHyeckue A —
padoTsbI padoThI

1 MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 1 2 gen 09
HX CBOMCTBA

2 Huarpammel Diinepa-Benna 1 2 uen 09

3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 2 nen 09
ammapata sl peleHus 3a1a49
Panmonansaeie uncina. OOLIKHOBEHHBIE U 2 men 09

4 JECSITUIHBIEC IPOOU, TIPOIICHTHI, OECKOHEYHBIS 1
MepUOANIECKUE APOOH

5 CraproBas IMarHOCTUKa-KOHTPOJIbHAS 1 1 3 gen 09
pabota

6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1 3 gen 09
penieHus MPUKIaIHBIX 3a7a4

7 [Ipumenenue npoOeii U IPOLIEHTOB IS 1 3 gen 09
pelieHus MPUKIAAHBIX 3a7a4

3 JeicTBuTenbpHble yncia. PanponanbHbie 1 1 3 gen 09
HppaMOHAJIbHBIE YHCIIa

9 ApubdmMeTnueckue orneparuu ¢ 1 4 wen 09
JIENCTBUTEIbHBIMA YHCIAMHU

10 Moaynb IEUCTBUTENBHOTO YUCIIA U €r0 1 4 nen 09
CBOICTBa

11 [TpuGnnxEHHbIE BEIYMCIICHUS, TpaBHUiIa 1 4 nen 09

OKPYIJICHHUA, IPUKHUAKA U OLICHKA pE3yJibTaTa




BBIUMCIIEHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

4 uwen 09

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIBIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

5 gex 09

14

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

5 "Hex 09

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEeHA HA MHOTOYJIEH C
ocratkom. Teopema besy

5 men 09

16

MHoTrOo4JIEHBI ¢ IETBIMA KOY(PPUITICHTAMH.
Teopema Buera

5 "gen 09

17

Pemenue cucteM TMHEMHBIX YpaBHEHHI

2wuexn 10

18

Pemenue cucteM TMHEMHBIX YpaBHEHHI

2wuexn 10

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHECHHIA.
Onpenenurenb MaTpULBI 2X2, €ro
F€OMETPHUUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

2wuexn 10

20

Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCIICHUE €70 3HAUCHUS

2wuexn 10

21

IIpuMeHeHue onpeaenuTens Ui peeHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

3 uen 10

22

Peurenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

3Hen 10




23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

3meq 10

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

3meq 10

25

OyHKIWMS, CrI0COObI 3a1aHusT (PYHKIIHH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKIMNA

4 uen 10

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

4 wen 10

27

OO6acTh onpeesieHns] © MHOYKECTBO
3HaueHul ¢pynkunu. Hymm ¢pyHkumm.
[IpomexyTku 3HaK MOCTOSTHCTBA

4uen 10

28

U&TtHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

4 uen 10

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee n HaumeHblllee 3HaYCHHE
(YHKIMH Ha TPOMEKYTKE

5muen 10

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

5uen 10

31

DneMeHTapHOe UCCIIeI0BAHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUN

S5 uen 10

32

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

S5 uen 10

33

CreneHsb ¢ LEIBIM IToKa3aTeaeM. bruHoM
Hrrotona

2Hen 1l

34

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom

2mHen 1l




Hrrotona

35 Crenennast GyHKIUS C HATYPAJIbHBIM U 2nuen 11
1enbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 KonTtposneHas pabdota: "Crenennast pyHKIHS. 2uen 11
E€ cBoiictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaJIbHOU 3uen 1l
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHOU 3uen 1l
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH, 3 uen 11
COJIepKalluX CTENEeHH U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIH, 3uenll
COJIepKalliX CTENEeHH U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 4 uen 11
COJIeprKaluX CTENEeHH U KOPHU
Hppanmonanbusie ypaBHeHHs. OCHOBHBIC 4 men 11

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppannonanbasie ypaBHeHUA. OCHOBHBIE 4 uen 11

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE 4uen 11

44 METO/IbI PEICHHS UPPALIUOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUU SHen 1l
HMppaLMOHAJIBHBIX YPAaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIECHUU SHen 1l

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

Suen 11

47 HUppALMOHAJIBHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PELIEHUN 1 Hex 12
HMPpaIMOHAIIBHBIX YpaBHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTETIEHN KaK 2 uen 12

49 (GyHKIMHM 00paTHOM CTENEHHU C HATypaIbHBIM
rmoxasarejieM
CaoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK 2 uen 12

50 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
rokasarejieM
Kontponsras padota: "CBoiicTBa u rpadux 2 nen 12

o1 KOpH# N-o¥ creneHu. MppanuoHaibHbIe
ypaBHeHUs"

59 CreneHb ¢ pallMoOHaIbHBIM MTOKAa3aTesieM U €& 2Hen 12
CBOMCTBA

53 CreneHb ¢ pallMoOHaIbHBIM MTOKAa3aTesieM U €& 3Hen 12
CBOMCTBA

54 CreneHb ¢ pallMOHAIbHBIM MTOKAa3aTesIeM U €& 3Hen 12
CBOMCTBA

55 [TokazarenpHas QyHKIIMSA, €€ CBOWCTBA U 3uen 12
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5 3Hen 12
pelIeHns ypaBHEHU N

57 Hcnonb3oBanue rpaduka QyHKIUU A5 4 gen 12
peuieHus: ypaBHEeHU I

58 [TokazarenbHble ypaBHeHUA. OCHOBHBIE 4 nen 12
METO/Ibl PEIICHUS TOKA3aTeNbHbIX YPAaBHEHUN

59 [TokazarenbHble ypaBHeHUA. OCHOBHbIE 4 nen 12




MCTOAbI PCIICHHUA MMOKA3ATCIbHBIX ypaBHeHI/If/'I

60 [TokazarenbHblie ypaBHeHU. OCHOBHbBIE 1 4 uen 12
METO/1bl pEIIEHUS] T0KA3aTEIbHbIX YPABHEHUM

61 KonTpomnsnas padora: "[lokazarenpHas 1 Suen 12
¢ynkuus. [lokasarenbHble ypaBHEHUS"

62 Jlorapudm gucia. CBoiicTBa Jiorapupma 1 SHen 12

63 Jlorapudm gucia. CoiicTBa iorapupma 1 SHen 12

64 Jlorapudwm uncna. CoiicTBa norapudma 1 Suen 12

65 JlecsiTUuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1 2 uen 01

66 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPUPMbI 1 2 uen 01

67 [IpeoGpa3oBaHue BhIpaXKEHUH, COIEPIKALIUX 1 2 nen 01
Jorapugpmsl

68 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1 2uen 01
sorapudmsl

69 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1 3uen 01
sorapudmsl

70 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U 1 3uen 01
rpadguk

71 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U 1 3uen 01
rpadguk

7 Hcnons3oBanue rpa“(f[)HKa byHKIMH IS 1 3 Hen 01
pelIeHns ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIUU A5 1 4 uen 01
pelieHns ypaBHEHU N
Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE 4 nen 01

74 METO/Ibl PELICHHUs JIOTapU(PMUIECKUX 1

yYpaBHEHUH




Jlorapudmmueckue ypaBHeHuss. OCHOBHBIE 4 uen 01
75 METO/Ibl PELICHHUS JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE 4 uen 01
76 METO/1bl pEIIeHUs] JJorapu(PMUUECKUX
YpaBHEHUU
77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU 5 uen 01
Jorapu(PMUIECKUX ypaBHEHUN
78 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU 5 uen 01
Jorapu(PMUIECKUX ypaBHEHUN
79 Kontponsnas pabora: "Jlorapudgmuueckas 1 nen 02
¢byuknus. Jlorapupmudeckue ypaBHenus"
80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC 1 veq 02
YHICIIOBOTO apryMeHTa
81 Cunyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC 2 nen 02
YHICIIOBOTO apryMeHTa
82 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC 2 nen 02
YHCIIOBOTO apryMeHTa
83 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC 2 nen 02
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy* HOCTb, 2 nen 02
84 ompesieNieHue TPUTOHOMETPUIECKHUX
(YHKIIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckast OKpy* HOCTb, 3 "en 02
85 OTIPEIENIEHNE TPUTOHOMETPUUECKHUX
(yHKLUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 3 Hen 02
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 3 Hen 02




88 OCHOBHBIE TPUTOHOMETPUUYECKUE POPMYITHI 3 uen 02
89 OCHOBHBIE TPUTOHOMETPUUYECKUE POPMYITBI 4 nen 02
90 Hp€06pa303321HI/I€ TPUTOHOMETPHUYECKHIX 1 4 men 02
BBIPOKEHUI
01 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1 4 nen 02
BBIPKEHUI
92 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 4 nen 02
BBIPKEHUI
93 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 5 men 02
BBIPOKEHUI
94 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1 S uen 02
95 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1 5 uen 02
96 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1 1 mem 03
97 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 2 "en 03
98 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 2 "en 03
99 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 2 "en 03
100 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1 2 "en 03
KonTtponbHas padoTa: 3 nexn 03
101 "TpUrOHOMETPHUYECKUE BBIPAKCHHS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS 3 gen 03
102 OCJIEIOBATEILHOCTEN. MeTo 1 1
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE 3 Hen 03
103 nocienoBarenbHocTu. McTopus ananuza 1
0ECKOHEYHO MaJIbIX
104 Apugmernueckas mporpeccust 1 3 Hen 03




105 I'eomerpuueckas nporpeccust 4 nen 03

106 BeckoHeuHo yObIBaroIIasi reoMeTpuyecKas 4 nen 03
nporpeccust

107 Cymma 6GCKOH€jIHO yOBIBaIOIIEH 4 nen 03
T€OMETPUUECKOM MPOTPECCUU

108 JIuHeNHbII ¥ SKCTIOHEHITHATBHBINA POCT. 4 wen 03
Hucno e. @opmyrna CIOKHBIX POLIEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIMATIBHBIA POCT. 1 gex 04
Yucno e. @opmyrna CIOKHBIX POLIEHTOB

110 Hcnonp30Banne Nporpeccuu Uisl peleHus 1 ven 04
peanbHBIX 3a/1a4 MPHUKIATHOTO XapaKTepa

111 Kontponpras padota: "[locnenoBarenbHoCTH 1 veq 04
u nporpeccun’

112 HenpepsiBHbIC PyHKIINHN U UX CBOWCTBA 1 men 04

113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB 2 nen 04
byHKINNA

114 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha 2 nen 04
OTpe3Ke

115 CaoiicTBa (hyHKIIUH HENIPEPHIBHBIX Ha 2 nen 04
OTpe3Ke

116 MeTo MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB 2 gen 04

117 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 3 gen 04

118 MeTo MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB 3 gen 04

119 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX 3 Hen 04
GyHKIMI 1715 pereHus 3a1a4

120 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX 3 Hen 04

GyHKIMI 1715 pereHus 3a1a4




121 [lepBas u BTOpas Mpon3BoAHbIEC GYHKIUU 1 4 nen 04

199 OnpeneﬂeHHf:, F€OMETPUYECKUI CMBICIT 1 4 nen 04
IIPOU3BOIHOM

123 OnpeﬂeneHHf, (bU3HYECKUI CMBICIT 1 4 nen 04
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1 4 nen 04
byHKIIMN

125 VYpaBHeHUE KacaTeNbHOM K rpaduKy 1 5 men 04
byHKIUN

126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 5 ven 04

127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1 1 men 05

128 [IpounsBoiHasE CyMMBI, IPOU3BEICHHUS, 1 1 men 05
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

129 [IpousBoHAs CYyMMBI, MPOU3BEICHHUS, 1 2 uen 05
YaCTHOTO U KOMIIO3ULIUU (QYHKITUI

130 [IpousBoHAsA CyMMBI, MPOU3BEICHHS, 1 2 uen 05
YaCTHOTO U KOMIO3UIMH (QYHKIUI

131 Kontponbras padota: "[IponsBognas” 1 1 2 "en 05

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 2 uen 05
3HaHuil: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 1 3 men 05
3HaHui: "OyHkunn"

134 Hroropas koHTpoJIbHAs paboTa 3 men 05

135 Htoroas koHTpoJbHas paboTa 3 men 05

136 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMATH3AIINAS 1 3 Hen 05
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 11




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka. Anredpa u Hayajla MaTeMaTuyeckoro ananusa, 10 kimacc/ Mepsnsak A.I'., Homuposckuii JI.A., [lonsaxoB
B.M.; non penakiueit [Togonsckoro B.E., O6mecTBO ¢ orpaHudeHHO# OTBETCTBEHHOCThIO M31aTenbeckuii eHTp

«BEHTAHA-T'PA®y; AkinonepHoe obiectBo «M3natensctBo «IIpocBerienue»

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MaremaTuka: anrebpa U Hayajla MaTeMaTHYECKOr0 aHalu3a, reoMeTpusi. Anredpa v Hayajga MaTeMaTHYeCKOro aHaln3a.
Yry6néunsiit ypoBeHs : 10 Ki1ace : caMoCTOsITeNbHBIE W KOHTPOJbHBIE padoThl / A. I'. Mep3msk, B. b. Ilononckuit,

E. M. PabunoBuy, M. C. fAxup. — M. : Benrtana-I'pad, 2020.
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