MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

MuHHCTEPCTBO 00Pa30BAHUS M HAYKH AJITAHCKOI0 Kpas

MyHnuuunajbHoe o0pazoBanne MaMOHTOBCKUI PAalOH AJITAUCKUIA KpaH

MKOY "Kocrunosorosckag COHLI "

PACCMOTPEHO

IlemaroruuecknuM COBETOM

Lynnep

MpuHa

HecTtep
OBHa

MoanucaH uwd)pOEﬂlﬂlcﬁlgcQsOZS

LWynnep WpuHa Hecteposra

DN: C=RU, OU=aupeKTop LUKOMbI,
O="MKOY ""KocTtnHonorosckas
couw™, CN=lWynnep Upuxa
HecteposHa, E=sh_klog@mail.ru
OcHoBaHue: A nogTBepxxaato aToT
[AOKYMEHT CBOEMN YAOCTOBEPSIOLLEN
NOANNCHI0

PacnonoxeHue:

[Harta: 2025.09.14 19:49:19+07'00
Foxit PDF Reader Bepcusi:
2024.3.0

YTBEPX/IEHO

JIupexTop MKOIbI

N.H.Iymnep

ITpuka3 Nel34-OJ] ot 01.09.2025

PABOYASA ITPOI'PAMMA

y4eOHOro npeamMera «AJireopa U Ha4aJIa MATEMaTHYECKOr0 AHAJIN3A.

Yriay0JieHHbIH YPOBEHb)

s ooygaromuxcs 10 kmacca

C. MoKposKa
2025



HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIll Kypc anreOpbsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCIEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS 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
CTPOTMMH KOHCTPYKIMSIMH aireOpbl M MaTeMaTUYeCKOTO aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3al[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYaIUil,
UHTEpOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 YYeOHbIH Marepuan, CIoCcOOCTBYIONIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENBHON  KOHUEHTpPAallMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTtonumkm oOydeHus anreOpe W HadallaM MaTeMaTHYEeCKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYEeCKOIo
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs: U HepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU U paszaenamu. JaHHBIHA
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHYeCKHX MAWCIUIUINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo Mepe Toro kak oOydwarouiugecsi OBJIaJEBalOT BcE Ooiee
IIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSITENTFHO COPMYIMPOBAHHON MaTeMaTHYEeCKOW 3aj[auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIUYEeCKass TUHUS «UuclIa U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopasosanusi. Ha ypoBHe cpemHero oomero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIOIB30BAHHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATH YUCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIENU(UICCKUE 3aJayd W OIEpalud: JeJICHUe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACIIMPEHUIO KPyra HCIONb3YyeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEGHUU MOJIETEH peasbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4arolluecs OBJAJACBAIOT pa3IMYHBIMM METOJAAMH  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH



UCCJEeI0BaHUU (DYHKLIMM ¢ TOMOUIBI0 MPOU3BOAHOM, NP PEIICHUH MPHUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKEHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaja MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykiaeHud, paboTbl €  CHUMBOJBHBIMH  (QopMaMH,  NpeICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToandeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKIINI, UX CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKLIMIA ISl pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)kaTh (OpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHATMTHYECKOU, Tpaduyeckol u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMAaTHYECKHX, TaK M MPHUKJIATHBIX 3a]ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHus IponeccoB. JlaHHas conaepxkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOroO, (POpPMaTbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTHUKH 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
U TpeajaraloT HamboJjiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3/eibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHK{ M HMCTOJIb30BaTh €ro JjIsl BRIPAKCHUSI CBOMX MBICICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIUPOBAHUS, KOTOPHIC MPU3BAHbBI
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 pa3feioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IMaTh W  KOHKPETH3UPOBaThH  MPOOJIEMY.
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 W Hayalia MaTEeMaTHYECKOTO
aHanmuza» orBoauTca B 10 kmacce — 136 wyacoB (4 wyaca B HEIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucjia ¥ BIYUCTCHUSA

Panmonanbabie yucna. OOBIKHOBEHHBIE U JCCATUYHBIE IPOOU, MPOIEHTHI, OCCKOHEYHBIC MEPUOAUYECKHUE TPOOH.
[Tpumenenue apoOeli u MPOIEHTOB JJIsl PEIICHUs MPUKIIAIHBIX 3a/1au U3 Pa3IMYHBIX OTpACliei 3HAHUM U peallbHON KU3HHU.

JleficTBuTenbHbIE 4YKcia. PalMOHalbHBIE W HUppalMOHAJbHBIE 4Yucia. Apudmerhyeckue omnepanuu C
NEeUCTBUTEIILHBIMU YUCIaMU. MoJysib JEHCTBUTEIBLHOTO UKciia U ero cBokcTBa. [IpubamkEHHbIe BHIUMCIICHUS, MMPaBUia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenensb ¢ 1ensiM nokazateneM. buaom Herotona. Mcnons3oBanue nmoaxonsiiei OpMbl 3alUCH JIEUCTBUTEIBHBIX
Yyucell 7 pelIeHUs MPAKTUYECKUX 3a71a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTYPAILHOM CTEIIEHN U €T0 CBOMCTBA.

CreneHsp ¢ paliuOHAIBHBIM NIOKa3aTEIEM U €€ CBOMCTBA, CTENEHb C IEUCTBUTEIbHBIM [TOKA3aTEIIEM.

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOrO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb ypaBHEHHsS. PaBHOCHUIIbHBIE ypaBHEHUS H
ypaBHEHUsA-clieIcTBUS. HepaBeHCTBO, pellleHre HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHHS LETbIX U JPOOHO-PAlMOHANBHBIX YPaBHEHUN M HEPABEHCTB. MHOTOUYJIEHBI OT OJHOU
IIEpeMEHHON. JlelleHne MHOrowieHa Ha MHOIOWIeH ¢ ocTatkoM. Teopema be3y. MHorounensl ¢ LenbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3oBaHUs UUCIOBBIX BhIPAXKEHUH, COAEPKAIIUX CTENIEHH U KOPHH.

Uppanuonansubie ypaBHeHU. OCHOBHBIE METOAbI PELICHUS UPPALIMOHATIbHBIX YPABHEHUH.

IlokazarenbHble ypaBHEHHS. OCHOBHBIE METObI PEIICHUS TTOKA3aTEIbHBIX YPABHEHHI.

[IpeoGpazoBanre BEIPAKEHHM, COACPIKANTUX JTOTAPUPMBI.



Jlorapudgmuueckue ypaBHeHHUsl. OCHOBHBIE METO/BI PEIICHUS JIOTAPU PMUUECKUX YPABHEHUN.

OcHoBHBIE TpuroHomerpuueckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaKeHHI. Perienue
TPUTOHOMETPUYECKUX YPABHEHUI.

Pemrenne cucreM JIMHEMHBIX ypaBHEHUI. Marpuna CUCTEMBI JIMHEWHBIX ypaBHEHUU. OnpenennuTesb MaTpULbl 2X2,
€ro TeOMETPUYECKUI CMBICT M CBOMCTBA, BBIYMCIICHUE €0 3HAUYECHUS, TPUMEHEHUE ONMpPENeIUTENs Il pEUICHUs! CUCTEMBbI
JUHENHBIX ypaBHeHMH. PemeHue mnpukiIagHbIX 3a7ad € MOMOIIBIO CHUCTEMbI JIMHEWHBIX ypaBHeHui. lMccrnenoBanue
NOCTPOCHHOU MOJIEJIH C MOMOILBIO MaTPULL U ONPEIETUTENIEH.

[locTpoeHue mMareMaTH4eCKUX MoOJeNel peaJbHOM CUTyallMd ¢ MOMOIIBI0 YpaBHEHUUM W HepaBeHCTB. [IpumeHeHue
YPaBHEHHMI M HEPABEHCTB K PEILICHUIO MaTeMaTHUYECKUX 3a/1a4 U 3aJlay U3 pa3jIuvHbIX 00JacTell HayKU U pealbHOM KU3HU.

DOyHKIUM U TPaPUKHU

OyHkIMs, cnocoObl 3aaanus QyHkiuu. Bzaumuo obpatneie Gpynkiuu. Komnosumus ¢ysnkiuit. ['paduk dyHKIuu.
DnemeHTapHbIe TPeoOpa3zoBaHus rPaPUKOB PYHKIIHIA.

OOnacTh ompenenaeHuss U MHOXKeCTBO 3HaueHUM ¢yHkuuu. Hynmn ¢ynkumu. I[IpoMexyTku 3HaKONOCTOSIHCTBA.
Yérupie u Heu€rHble ¢QyHkuuu. I[lepuoanueckue QyHkumu. [IpoMexyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U
MUHUMYMBbI pyHKIMU. Hanbonbiee u HanMeHblIee 3HaueHus (PyHKIIUN Ha IPOMEKYTKE.

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

CrenenHast pyHKIHMSI C HaTypaJbHBIM U LENbIM MoKa3areneM. E€ cBoiicTBa u rpaguk. CBoiicTBa u rpapuk KopHs N-
Oli cTeneHM KaK (QyHKIIMH OOpaTHOW CTENEHH C HaTypaJIbHbIM ITOKa3aTeeM.

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

Tpuronomerpuueckasi OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX (QYHKIUH YHCIOBOrO apryMEeHTa.

OyHKIMOHAJIBHBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U ABleHusAX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Havyasa MmaTeMaTH4€CKOr0 aHAJIN3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHMs MOC/Ieq0BaTeIbHOCTEH. MeTol MaTeMaTH4eCKOW MHAYKUIUHA. MOHOTOHHBIE
U OrpaHUYEHHBIE TOCIEI0BATENILHOCTH. VICTOpUS BO3HMKHOBEHHUS MAaTEMaTHYECKOrO aHAIM3a KaK aHajau3a OECKOHEYHO
MaJbIX.



Apudmernueckas U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBarolasi reomerpuueckas mnporpeccus. Cymma
OECKOHEYHO YOBIBaIOLIE TreoMeTpuUecKkoi mporpeccuu. JIMHEHHBIM M 3KCHOHEHIHaNbHbIM pocT. Yucio e. dopmyna
CJIOKHBIX IPOLEHTOB. Vcnosib30BaHNe NpOrpeccuu sl PELIEHUS PEAIbHbIX 3a4a4 PUKIAJTHOTO XapaKTepa.

HenpepoiBuble QyHkIMu ¥ ux cBoiicTBa. Touku pa3pbiBa. AcuMNTOTH TpadukoB ¢yHkuuid. CBoiicTBa (yHKUIHMA
HEIpPEepPbIBHBIX Ha OTpe3Ke. MeToa MHTEpBAJIOB AJI pelleHus: HepaBeHCTB. [IpuMeHeHne cBOMCTB HENPEPBIBHBIX (YHKIIUN
IUISL PELICHUS 3a/1a4.

[lepBass u BTOpas mpou3BoAHble QyHKIUU. OrnpeaeneHne, reOMeTpUYECKUd U (PU3NYECKUA CMBICT MPOU3BOIHOM.
VYpaBHeHue KacaTeabHOU K rpaduky QyHKIUH.

[IpousBoaHbIe aeMeHTapHbIX QyHKIUH. [Ipon3BoHAs CyMMBI, MPOU3BEICHUS, YACTHOTO M KOMIO3UIUU () YHKIIHUA.

MHoxecTBAa H JIOTHKA

MHoOk€eCcTBO, onepalui HaJ MHOXKECTBAMU W UX CBoiicTBa. J[marpammsl Jitiepa—BenHa. [IpuMeHeHne TeopeTuko-
MHOKECTBEHHOT'O arnapara Jijisi ONMHUCAaHUs PEalbHBIX MPOILIECCOB W SIBJICHUH, NMPU pEUICHUH 3a7ad U3 APYTHX YUEOHBIX
IIPEAMETOB.

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

INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHMA  YYEBHOI'O  KVYPCA  «AJIIEBPA N HAYAJIA
MATEMATHUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKAAHCKOW MO3UIIMU OOYYaIOMIErocss KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCHUCKOTO
oOI1ecTBa, MPEJCTABICHAE O MaTEMaTHYSCKUX OCHOBaX (DYHKIIMOHWPOBAHHS Pa3IMYHBIX CTPYKTYDP, SBICHHMA, MPOLCIYP
TPaXKJIAHCKOTO 00mIecTBa (BBIOOPHI, OMPOCH M APYroe), YMEHHE B3aWMMOJICHCTBOBATH C COIMAIBLHBIMA HMHCTUTYTaMU B
COOTBETCTBUHU C UX QYHKIIUSIMHU U HA3HAYCHUEM;



2) IaTPUOTHYECKOI0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTh POCCUICKOM I'Pa)KTaHCKON MJIEHTUYHOCTH, YBAXKEHHUS K IPOLUUIOMY M HACTOSIIEMY POCCHIMCKOM
MaTEMaTHUKHA, LEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOU
IITKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHXKCHUHN B IPYTHX HayKax, TEXHOJIOTUSIX, cpepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE JTYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapojaa, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, dTHUYECKOTO
MOBEJICHUS, CBA3aHHOTO C NPAaKTUYECKUM MNPUMEHEHUEM JOCTHMKECHHN HAYyKW U JIESTEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY MaTEMaTHMUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pElIeHUH, PacCy AECHUM, BOCIPUUMYUBOCTh K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3uvecKOro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUS NMPUMEHATh MaTeMaTUYECKHUE 3HAHHUS B MHTEpecax 370pOBOro M Oe3omacHoro oodpasa
’KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (30pOBOE MHUTAHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas (Qusuyeckas aKTUBHOCTH), (PU3MYECKOE COBEpIICHCTBOBAHME TMPU 3aHATHUAX CIOPTUBHO-
03JI0POBUTEIIBHOMN AEATENBHOCTBIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0Us, WMHTEpEC K pazIudyHbiM cdepaMm MpodeccCuoHaTIbHOM
NESITEIbHOCTH, CBA3AaHHBIM C MaTeMaTHKON M e NPWIOKEHUSMH, YMEHHUE COBEpIIATh OCO3HAHHBIN BhIOOp Oymymein
npoeccu M pearn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IJIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHUYECKOMY
o0pa30BaHMIO M CaMOOOpPA30BaHMUIO HA TMPOTSHDKEHWHM BCEH JKM3HH, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MMPAKTUUYECKUX 3a71a4 MaTeMaTUYECKON HAPABICHHOCTH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYPhI, TIOHUMAHWUE BIUSHHS COIMAIBHO-)KOHOMHUYECKHUX IPOIECCOB Ha
COCTOSIHHE TIPUPOIHON M COLMAIILHON CpeJibl, OCO3HAHHE TJIOOATBHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUEHTAIUS
Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUH IS peIIeHuUs 3a/1a9 B 00IaCTH OKPYKAIOIIEH Cpelbl, TUTAHUPOBAHUE TTOCTYIKOB
Y OLICHKH MX BO3MOKHBIX IOCJICICTBUAN JJISI OKPYKAIOIIEH CPEBI;



8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH, MOHUMAaHUE MATEeMAaTHUYECKOM HAyKM Kak c@epbl 4YeJOBEYECKOW MIEesATENbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHA LIUBUIN3ALUH, OBJIAJICHUE A3BIKOM MAaTEMAaTUKU U MATEMATHUYECKOU KYJIbTYPOU KaK CpeICTBOM
MO3HAHUS MHUpPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO M MCCIEIOBATENIbCKYIO JAESITENIbHOCTh HHAMBUAYAJbHO U B
rpynrne.

METANPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aeMcTBUA:

BBISIBJIATh U XapaKTePU30BaTh CYIIECTBEHHbIEC MPU3HAKK MaTEMAaTHYECKUX OOBEKTOB, MOHSATHUM, OTHOIICHUU MEXIY
NOHATUSAMH, (OPMYJIUPOBATH OINpESICHUS] TOHATHUH, YCTaHABIMBATh CYIIECCTBEHHBIM TMpH3HAK KiaccU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KPUTEPHUH TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYITHPOBATH U MPEOOPA30BBIBATh CYXKJICHHS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHbBIC, ¢IMHUYHBIC,
YJacTHBIC M 00IIKe, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3W W MPOTHUBOPEYHS B (DaKTax, JAaHHBIX, HAOIIOJCHUIX H
YTBEPKJICHUAX, MPEJiaraTbh KpUTEPUH JJIs1 BHIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

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

MPOBOJUTh CAMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMaTUUYECKHUX YTBEPXKICHUN (IpsMbIE U OT IPOTHUBHOTO),
BBICTPauBaTh apryMEHTAIIHMIO, IPUBOIUTD MPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXK/ICHHS M BHIBOJIBI,

BBIOMpaTh CIOCO0 pelieHrs ydeOHOM 3ajauyu (CpaBHMBATh HECKOJBKO BapHaHTOB PEIICHUsS, BHIOMpATh HamOoiee
MOJXOISIIUN ¢ YYETOM CaMOCTOSITENIHHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKue 1eMCTBHUS:



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

MPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEIOBAHHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTH4YEeCKOro 00BhEKTA, SIBJICHUS, MPOIECCa, BHISBICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITEIbHO  (hOopMyNIMpoBaTh O00OOIIEHUST W BBIBOJBI 10 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
UCCJIEJIOBAHNS, OLICHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U O00OIIICHUH;

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

PabGora ¢ undgopmaunmeii:

BBISIBIIATH I€UIIUTH HH(DOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC U JIJISL PEIISHUS 3a1a4H;

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

CTPYKTYPHPOBATh HH(OpMAIUIO, PEACTABIATH €€ B pa3IMUHBIX (hopMax, WIUTFOCTPUPOBATH Ipadrueck;

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

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATh M (HOPMYJIIMPOBATH CYXJECHHUS B COOTBETCTBHU C YCJIOBHUSAMH U IIEJSAMH OOIIEHHs, 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 OOCYXJICHHS 3aJaBaTh BOMPOCHI II0 CYIIECTBY OOCYXKJTaeMOH TEeMbI, MPOOJIEMBI, peliaeMor 3aJauu,
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;

MPEACTABIIATh PE3yJIbTaThl PEIICHHs 3aJ1aud, SKCIEPUMEHTAa, MCCIICIOBAHMS, MTPOCKTA, CAMOCTOSATEIIBHO BBIOMPATH
dbopmaT BBICTYIUICHHS ¢ yIETOM 3a7a4 MPE3SHTAIMA B OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIE YHUBEpPcaibHbIe yueOHbIe 1elicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, ajJrOPUTM pELICHHUS 3a7add, BBIOMpPATh CIOCOO pEmIeHUs C Y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BJIJIETh HAaBBIKAMH TIO3HABATENbHON pe(IEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHI W MBICIUTEIHHBIX
NPOIIECCOB, MX PE3YJIBTATOB, BJIAJETh CHOCOOaMH CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpollecca W pe3yibTaTa pemIeHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUACTD TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPH PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTH HA
OCHOBE HOBBIX 00CTOSITENIbCTB, TAHHBIX, HAMIEHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHE pe3yJbTaTa €U M YCIOBHUSIM, OOBSICHATH NMPUYMHBI JOCTHIKCHUS WJIA HEIOCTHKCHUS
pe3yIbTaTOB JIEATEIBHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY 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, 0OCYKAATh MPOIIECC U PE3YNIbTaT paboThl, 0000IIaTh MHEHUS HECKOJBKHUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCyXneHus, OOMEH MHEHUW, «MO3TOBBIC INTYPMBI» WU HHBIC),
BBITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTMMH YJICHAMH KOMAaH]IbI, OLIEHUBATh KaueCTBO
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 u Hadaiaa MaTeMaTHIeCKOTO aHAITN3ay:
Yucsa 1 BBIYUCJICHUS:



CBOOOJIHO OMNEPUPOBATh MOHSTUSAMU: PAIMOHAIBHOE YHCIIO, OCCKOHEUHAs TepUuoAuYecKas ApoOb, MPOIEHTHI,
MPPALHOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHATIBHBIX U JIEUCTBUTEIIBHBIX YUCEI, MOYJb JEUCTBUTEIIBHOTO YHCIIA;

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

MIPUMEHSITH TPUOIMKEHHBIC BRIUUCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUKY U OLEHKY pe3yJibTaTa BEIUUCICHUMH;

CBOOOJIHO OMEpUPOBATH MOHSATHUEM: CTENEHb C IIEJIbIM IOKa3aTelieM, MCIOJb30BaTh MOAXOJALIYI0 (OopMy 3amucH
JNEUCTBUTENIBHBIX YUCEN JJIs1 PEIICHUS TPAKTUYECKUX 3a/1a4 U IPEACTABICHUS IAHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: apU(PMETHICCKUN KOPEHb HATYPAIBHOU CTETICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTENIEHb C PAIIMOHAIILHBIM MTOKa3aTeleM;

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

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, ApKKOCUHYC ¥ apKTAaHT'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHUs 1 HEPABEHCTBA:

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

NPUMEHSTh Pa3IU4HbIe METOAbl PEUICHUS! PAIlMOHANBHBIX U APOOHO-pAIlMOHAIBHBIX YPABHEHUM, MPUMEHSITh METO]T
UHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATHAMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOM, MHOTOUJICH C IEeNbIMU Kod(hPUuImeHTamu,
KOPHU MHOTOWIECHA, IPUMEHSTh JEJIE€HUE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera s
pelIeHus 3a1ay;

CBOOOTHO OTIEPUPOBATH MOHSATUSMH: CUCTEMA JIMHEWHBIX YPABHEHHM, MATPHIIA, OTPEICIUTENh MATPUIIBI 2 X 2 U €r0
F€OMETPUYECKUN CMBICI, KCIOJIb30BaTh CBOWCTBA OMpeAeauTeNs] 2 X 2 sl BBIYUCIEHHUS €ro 3HAYCHUs, TPUMEHATH
ONPEAECIUTENN JJIsl PEUICHUSI CUCTEMBI JIMHEWUHBIX YPABHEHUM, MOJACIUPOBATh PEAIBHBIC CUTYallUU C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHEHHM, UCCIEA0BATh NOCTPOEHHBIE MOJEIN C MOMOIIBK) MATPULl U ONPEACIUTENEH, UHTEPIPETUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA ICMCTBUM C KOPHIMU 715l TPE0Opa30BaHUs BbIPAKEHUI;

BBITIOJIHATH IPEOOPa30BaHUSI YUCIIOBBIX BBIPAKEHUHN, COAEPIKAIIUX CTEIIEHH C PAllMOHAIBHBIM IMOKa3aTelIeM;



MCII0JIb30BaTh CBOMCTBA JIorapu(pMoB A1 IpeoOpa3zoBaHus J0rapu(pMUUECKUX BbIPpaKEHHUI;

CBOOO/IHO OTMEPHUPOBATH MOHATHIMH: UPPAIMOHANBHBIE, IOKAa3aTeIbHbIC U JIOTapU(PMUIECKHE YpaBHEHUs, HAXOIUTh
WX PEIICHUS C TIOMOIIBIO PAaBHOCUIIBHBIX MEPEX0A0B UM OCYIIECTBIISS POBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYITBI st PeoOpa3oBaHUsI TPUTOHOMETPHUECKUX BBIPAKCHU;

CBOOOIHO OMEpPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOAMMBIE (HOPMYIbI s
peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHHUIA;

MOJICTTUPOBAaTh peallbHbIe CHUTYallMH Ha SI3bIKE aireOpbl, COCTaBISTh BBIPAXKCHHs, ypaBHEHHUS, HEPaBEHCTBA IO
YCTIOBHIO 3aJ1a4H, UCCIIEJI0BATh TOCTPOSHHBIE MOJICNIN C UCTIOIH30BAHUEM arapara ajreOpsi.

DyHKIUH U TPaPUKu:

CBOOO/IHO OIEPUPOBATH MOHITHAMH: (QYHKIHS, CHOCOObI 3amaHus (YHKIMH, B3aUMHO OOpaTHbIC (YHKIIHH,
KoMmmo3uius GyHkImi, rpaduk QYHKIUH, BRIMOIHATE JIEeMEHTapHbIE TpeoOpa3zoBaHus rpaduKkoB (PyHKIIHIA;

CBOOO/IHO OMNEPHUPOBATH MOHITHIMH: O0JIACTH OMpPENEICHUS W MHOXKECTBO 3HAUCHWUH (QYHKIHMH, HYTU (QYHKIIHH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBATH MOHATUSAMM: UYETHbIE M HEUETHbIE (DPYHKUUHU, NEpUOAMYECKHE (DYHKLUHHU, HPOMEXYTKU
MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MUHUMYMBbl (DYHKLHH, HauOoJiplllee W HaMMEHbIIEE 3Hau€HUE (PYHKIMMU Ha
IPOMEXYTKE;

CBOOO/IHO OIEpPUPOBaTh IOHATUSAMU: CTEHNEHHAs (QYHKUMS C HaTypalbHbBIM M LEJNbIM IIOKa3aTeneM, TIpaduk
CTENeHHONW (YHKIIMW C HATypaJbHBIM W IIEJBIM TOKa3zaTeneM, rpaduk KOpHS N-Oi cTemeHW Kak (PyHKIHH OOpaTHOM
CTEIIEHU C HaTYPaJIbHBIM [10Ka3aTEelIEM;

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

CBOOOJTHO OMEpUPOBATh TMOHATHSIMH: TOKa3aTelbHas W Jorapudmuueckas (QyHKIUH, UX CBOMCTBA W Tpadukwy,
MCIOJIb30BaTh X I'paUKU JUIs pEIICHUs] ypaBHEHUMH;

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

UCIONB30BaTh rpaduku QyHKUMN 11 MCCIEIOBAaHUS MPOLIECCOB U 3aBUCHUMOCTEH MPHU PEIICHUH 3a/1ad U3 JAPYTUX
y4eOHBIX IPEAMETOB U pealbHON )KU3HH, BEIpaXKaTh (OpMyJIaMU 3aBUCHUMOCTH MEXAY BEIHUYNHAMU;



Havayia MaTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATh MOHATHAMU: apuMeTHUecKas U IeoMeTpuyecKas Mporpeccus, OSCKOHEYHO YObIBarolas
reOMETpUYECKasi MpPOrpeccHs, JMHEWHbIH U OSKCHOHEHIHAIbHBIA pOCT, (OpMyja CIOXKHBIX IPOLEHTOB, HMETh
MIpPE/ICTaBIEHUE O KOHCTAHTE;

HCIIOJIB30BaTh MPOrPECCUH ISl PEILICHUS PEabHbIX 334 MPUKIIAJHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: MIOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUs TOCIIEIOBATEIbHOCTEW, MOHOTOHHBIE U
OTpaHUYEHHbIE TOCIEOBATEIILHOCTH, MOHUMAaTh OCHOBBI 3apOXKICHUS MATEMAaTUYECKOrO aHajldu3a Kak aHaiusa
OCCKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHITHSIMHU: HENpEepbIBHbIE (DYHKIIMH, TOUYKM pa3pbiBa rpaduka (QyHKIHMH, aCHMIITOTHI
rpaduka GyHKINU;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIHMS, HENpepbiBHAs Ha OTpPe3Ke, MPUMEHSTh CBOMCTBAa HENPEPHIBHBIX
GyHKUUN 11 penieHus 3a1ay;

CcBOOOJIHO OIEpPUPOBATh MOHATHAMU: MIEpBasi U BTOpasi MPOU3BOAHbIE QYHKIIUH, KacaTelbHas K rpaduKy QpyHKINN;

BBIYUCJIATH NPOU3BOJHBIE CYMMBbI, MPOU3BEAEHUS, YACTHOTO M KOMIIO3MLIUU JBYX (DYHKLHMH, 3HAaTh MPOU3BOJHBIC
3JIEMEHTapHBIX (YHKINH;

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

MHoxkecTBa U JIOTHKA:

CBOOOJ/IHO ONEPUPOBATh MOHATUSAMU: MHOKECTBO, ONIEPALIUU HAJl MHOKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCAaHUsS pealbHbIX MPOLECCOB U SBICHUM, IPU PEIICHUU
3aJa4 U3 IPYrux yuyeOHbIX PEAMETOB,;

CBOOOJIHO ONEpPUPOBATHh MOHATUSMU: OIpEAENICHUE, TeopeMa, ypaBHEHHE-CIIEACTBUE, CBOMCTBO MaTeMaTUYECKOTO
00BbEKTa, I0KA3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
U UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTeNnbHBIC Yyncia. PalimoHanbHbIC U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C 1
NENCTBUTEILHBIMA YHCIAMU
10 Monaynb JeCTBUTENLHOTO YKCIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia CucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansbHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO6nacTh onpesesieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumMeHbllIee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIH,
COJIepKalliX CTENEeHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pELICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUU

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHU

49 KakK (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJIbHbIM MOKa3aTesieM
CpoiicTBa u rpaduK KOpHs N-0i CTeNeHN

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
Kontponsnas pabora: "CsoiicTBa u rpaduk

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
e€ CBOMCTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUU A5
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus ypaBHEeHU I

58 Iloka3zarenpHble ypaBHEeHUA. OCHOBHBIE




MCTOAbI PCIICHHUA MMOKA3ATCIIbHBIX
YpaBHEHUU

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIC

59 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE

60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 KonTponsnas pabora: "[loka3arenpHas 1

ks, [Toka3zaTenbHble ypaBHEHHUSA"
VH

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudm uyucna. CoiicTBa orapupma 1

65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
sorapudmsl

69 [IpeoOpa3oBanue BhIpaKEHUH, CoAepIKALIUX 1
Jorapudmel

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN 715 1

pelIeHNs ypaBHEHUIN




Hcnons3oBanue rpaduka GyHKIMM 1715

3 peuieHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPECIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

99 Pemenune TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHoCTel. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocienoBarenbHoCTH. McTopust ananusa
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIeH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN U SKCTTIOHEHIIUAJIBHBIN POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEeNHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peeHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pELICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU

122 OnpeneneHHve, T€OMETPUUECKHIN CMBICTT
MTPOU3BO/THOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIMH

126 [Ipou3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padota: "[IpouszBoanas”

132 OCHOBHbIe NOHATMSA Kypca anrebpbl 1 Hayan




mMmaTemaTnyeckoro aHanm3a 10 kKnacca

OcHoBHbIE IOHATHA Kypca ajireOpsl U Havall

133 MaTeMaThdeckoro ananuza 10 kiacca 1
134 Wrorosas koHTpoJsibHas paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa
136 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HAHUI
TBO HACOB IT
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonsaTe  apudmeTHdeckue — Omepaludu € pPaldOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTIaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM ITOKa3aTelleM, CTaHIapTHas
14 ¢dopma 3ammcH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPaIbHOH CTEIeHH,
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JEHCTBUTEIbHBIX YUCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3alMCh  MPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJOE,
2.1 palMoHabHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BbInonHATe IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 M 3a/1a4 U3 pa3IMnyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajbHble CHTyalldM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIEN0BaTh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTh MOHATUSAMU: QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh

OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,




B3aMMHO 00paTHbIe (PyHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTh W HEYETHOCTh (YHKIMH, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (YHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Hcnonw3oBare Tpaduku (QyHKOMIA Ui HCCIEIOBAaHHUA NPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB |
peanbHOM )KU3HH, BBIpaKaTh (POpMyIaMu 3aBHCUMOCTH MEXKIY BETMINHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEAOBATENBLHOCT, apudmerndeckas u
' reoMeTpUIecKast porpecCuu
42 OnepupoBaTh MNOHATUAMHU: OECKOHEUHO YObIBalOIlas TIeoMeTpudecKas
' Mporpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonp3oBare CBOWCTBA MOCIEAOBATENBHOCTEH M INPOTPECCUN A
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU
Hcnonps3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM —ammapaT Uil ONMCAHUsA
5.2 peanbHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 IPYruX yIeOHBIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUSAMHU:  ONpEAEICHUE,  Teopema,  CIEACTBUE,

J0Ka3aTcCJIbCTBO

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KIJACC

IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS

Kox
1 Yucna v BRIYKCICHHS
Panmonanbupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TPOLIEHTHI,
11 OecKOHEUYHbIe MepuoIndecke Apoou. ApupmMeTHIeckue onepaiy ¢ parroHaIbHBIMU
' YHcllaMU, TPeoOpa3OBaHUs YUCIOBBIX BhIpakeHUH. [IpuMenenue apobeii u mpoueHToB
JUIS PEIlIeHUs TPUKIIATHBIX 33724 U3 Pa3IMUHBIX OTpacieil 3HaHUHN U peanbHON KU3HU
12 JleiicTBuTenpHbIe yncia. PalinoHansHble U UppallMOHANILHBIE YUCa. ApudmeTnyeckue

onecpanuu ¢ JENCTBUTEIIPHBIMU YHCIIAMH. HpI/I6J'II/I)KéHHBIC BBIYUCIICHUS, IIpaBUJIa




OKpYTJICHHS], TPUKUIKA U OLICHKA PE3YJIbTaTa BIYUCICHUI

Crenenb ¢ 1enpiM nokaszareneM. CtangaptHas popMa 3alucH JeWCTBUTEIFHOTO YHCIIA.

1.3 | Hcnonws3oBaHue MOAXOMAAIEH (OPMBI 3aMCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHHUS
MPAKTUYECKUX 33J1a4 U MIPEICTABIICHUS IaHHBIX
14 ApupmeTnuecknii KOpeHb HaTypalibHOHW cTereHu. JleWcTBUS ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYpaJIbHOU CTETICHU
15 CuHyc, KOCHMHYC ¥ TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAaHTEHC YMCIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 TosxecTBa v TOXAECTBEHHBIE PE0OpPa30BaAHUS
99 [IpeobpazoBanue TPUTOHOMETPUUECKHUX BhIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopMmyIbl
53 VpaBHeHue, kopeHb YypaBHeHus. HepaBeHCTBO, pelieHHMe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemenue mensx U QpoOHO-PANMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiiMOHAIBHBIX YPABHEHUI U HEPABEHCTB
2.6 | Pemenne TPUTOHOMETPUYECKUX YPaBHEHHUN
57 [IpuMeHeHne ypaBHEHUH W HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/1a4 U 33714 U3
' pa3IUYHBIX 00JIaCTEH HAYKU U PEATbHOM KU3HHU
3 OyHKIUU U TpaguKu
31 OyHKIUA, cnocoObl 3amaHus QyHknuu. [padux Qyaknuu. Bzammuo oOpaTHBIC
' byHKIUMA
3.9 OO6mactp ompeneneHuss W MHOXeCTBO 3HaueHud (yHkumn. Hymm dyHKUIMN.
' [IpomexyTku 3HAaKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINH
33 CrenenHas ¢pyHKIHS C HATYpaJIbHBIM M LI€TbIM Moka3ateneM. E€ cBolicTBa u rpaduxk.
' CgoiicTBa u rpaduK KOpHs N-Oi CTENeHH
3.4 TpuronomeTrpuyeckasi OKPY)KHOCTb, OIpEAEICHHE TPUTOHOMETPUYECKUX (DYHKIUN
' YHUCJIOBOIO apryMeHTa
4 Hauana maTtemaTuyeckoro aHaauza
41 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUA  TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIEA0BATEIBHOCTH
Apudmernueckas ¥ TreoMeTpHueckas TMporpeccuu. beckoHeyHO yObIBaromias
4o | TEOMETPHIECKAsd IPOrPECCHS. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYEeCKOn
' nporpeccun. PopMmyna CIOXHBIX MPOUEHTOB. lcnosib30BaHME MPOTrpeccCUu JUist
pelieHus peanbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
MHoxecTBO, omepanuu Haj MHOXKecTBaMu. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHKO-MHOKECTBEHHOTO ammapara JUisi ONHCAHHS PeallbHBIX
MIPOLIECCOB U SBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
5.2 | Onmpenenenue, Teopema, CIeCTBHE, J0KA3aTEIbCTBO




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKAa3aTENbCTB, aJIrOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOXECTBO, OII€pallii HaJd MHOXCCTBAMHU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, omnpeAenuTeslb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; NPUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, MepBoOOpa3zHas, ONpeaeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOUZBOJAHYIO JUISI HCCIEAOBaHUS (PYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs GyHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMM JUIsl perieHus] ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTH TOBAapOB M
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3YIbTATOB; YMEHUE MOJAEIUPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MEeAHaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO JHUArpaMM paCcCCUBaHUA U JIMHEHOM perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMyNBl CHOKEHHS M YMHOXEHHS BEpOSATHOCTEeH, (GopMyny MOIHOU
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYHMHBI, (YHKIWUU paACTIpeNeieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS U PEUICHHS 3a/1a4; OllCHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TPEXTPaHHbIM YTroj, CKpeluuBaroluecs: IpsMble, NapamiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSIMHM;, YMEHHUE HKCIIOJIb30BaTh MpPU pEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU MHUPAMUJbI, MPHU3MBI, KOHYyca, LMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(dbopMynHpOBaTh OIpEeNICHHU U3yd4aeMbIX (UTYP, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHHne omnepupoBaTh TOHSATHUSIMH: JIBIDKEHHE B TNIPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJE30BaTh T€OMETPUUYECKHE OTHOIICHUS TIPU
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miomanas, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJIB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MCTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB

13

YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJICHHMH; YMEHUE pAclO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeeTuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1) Anrebpa 1 Hayana matemaTmMyeckoro aHanmsa. 10-11 knaccbl: yueb. ana obuieobpasosar.
opraHusaunin: 6asosbiii u yraybn. yposuu / [LU. A. Aammos, HO. M. Konaruu, M. B. Tkauésa u ap.].
— 3-e nzg. — M.: lNpocseweHue, 2016. -

2) Anrebpa 1 Hayana matemaTuyeckoro aHanmsa. 10Kkn yrnybneHHbln yposeHs. A. . Mep3nak [. A.
Homuposckuii B. M. Monsikos MockBa N3aaTenbcknin ueHTp «BeHTaHa-Ipad» 2019

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1)Anrebpa v Hayana maTemaTMyeckoro aHanmsa 10 Knacc yriybaeHHbI ypoBeHb MeToauyeckume
pekomeHaaunm K yuebHury A. I'. Mep3snska, . A. Homuposckoro, B. 6. Monsakosa

2) Anrebpa 1 Hayana maTemaTnyeckoro aHanmsa 10 knacc. MeToanyeckne pekomeHaaumm

K yuebHuKy L. A. Annmosa, HO. M. KonaruHa, H. E. ®éaoposoit n ap.

3) Epwosa A.T., HennH E.MN. CamocToaTelbHble U KOHTPO/IbHbIE PaboTbl No anrebpe U Havyanam
maTemaTtmyeckoro aHaamsa gna 10 knacca. - M.: UJTIEKCA, - 2013

4)Bbyuko, E. B. MaTemaTuKa : anrebpa u Hayana MmaTeMaTUYeCKOro aHanusa. YrnybnéHHblii ypoBeHb
: 10 knacc : metoauueckoe nocobue / E. B. byuko, A. I'. Mep3nsk, B. b. MonoHckuin, M. C. Akup. —
M. : BeHTaHa-'pad, 2020.

5)Anrebpa u Hayana maTemMaTMYECKOro aHanusa. Yrayb6néHHbii yposeHb : 10 knacc :

CaMOCTOATE/IbHbIE U KOHTPO/IbHbIE paboTbl / A. . Mep3nsk, B. b. MonoHckuii, E. M. PabuHosuy,
M. C. Aknp. — M. : BeHTaHa-lpad,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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