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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3y Ui
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIMIA Pa3BUTHUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JaJbHEHMIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUS ¢ TIOMOIIBIO MHIAYKUIUU U PacCyXAaTh JE€AYKTHUBHO, UCIIOIb30BATh
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydaronIvecsl MOJYy4aroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
VUHTEPHpPETallMd  TOJYyYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATENbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATECIIbBHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLIUE COAepKaTEIbHO-METOAUUYEeCKue TuHuu: «Yucna
U BblUMCIEHU», « DyHKUUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIbKMX MaTeMaTHUECKUX JHUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYyI0 MOJACIb peaabHON
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKIIOYAIOMINX B CeOsl MCIOJIB30BAHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoOHANBHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroOHANBHBIX M MUPPAIMOHATBHBIX YKCEN, apu(METHICCKUE OTEpaIliy, a TaKxKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS JUIs PELIEHUs Pa3iNyHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IWHCTBE MATEeMAaTUKH KaK HayKH W €€ pOJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKpETH3aIHs.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJIOM
pasnene IlporpaMMbl MPEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimmx mnapamerpel. [lodydeHHble yMEHHsI HIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TMHUS BKJIIOYAeT B ceOsl Takke GOpMUPOBAHHE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTUE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEeKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIBHOCT U3YUEHUs MaTepruaiia. M3yuenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pElICHHEM ypaBHEHHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHON JTUHUM HALEJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTI0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK U NMPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOJbIINE W HaWMEHbINE
3HAUEHHUA, BBIYUCIATH IUIOMAanu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPAClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe U ucKyccTBe. OOyuarouiuecss y3HAIOT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JIOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [losTomy BakHO nHaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHHE OMNpPEACTEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIENEeH peabHBIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENIEH C MOMOIIBI0 amnmapara ainredopbl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTrpaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTHYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCeX TeM yueOHOro Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUSA

Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECITUYHBIE TPOOU, TIPOLIEHTHI, OCCKOHEUYHBIE
nepuoauueckue apoodu. [lpumenenue npodei n MpOLEHTOB ISl PELICHUs TPUKIATHBIX 3a/1a9 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JlelicTBuTenpHble yncia. PannonansHble 1 HppallMOHAIbHbIE YUCia. ApupMeTHIecKrue
OIEPALMHU C JEHCTBUTEIBHBIMU YUCIaMHU. MOyib JEHCTBUTEIBLHOIO YUCIIA U €r0 CBOMCTBA.
[TpuOnm>xEHHBIE BHIYMCIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUAKA U OLIEHKA pe3yibTara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasarenem. bunom Heiorona. Mcnonb3oBanue noaxozsiiei Gopmbl
3anMcy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€ CBOMCTBA, CTENEHb C ACUCTBUTEIBHBIM
IIOKa3aTeJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE Pe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHMUS.
PaBHOCUIIbHBIE YypaBHEHUS U YpaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PEILIEHUS LIEIbIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.
MHorouseHsl OT OIHOM IEPEMEHHOM. J[eJ1eHre MHOTO4/IEHAa HA MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodddurnmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

HppanmonansHele ypaBHeHUsA. OCHOBHBIE METO/BI PELICHNS HPPALIMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHU.

[TpeoOpazoBaHue BbIpaKeHHM, ColepKalIiX JorapudMsl.

Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/BI pEIIEHUs JIorapu(PMUIECKUX
YpaBHEHUM.

OcHoBHbI€ TpUroHomeTpuyeckue popmyisl. [Ipeodpa3oBanre TPUrOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX ypaBHEHHM.

Pemenne cuctem IMHENHBIX YpaBHEHHH. Penenre NpuKkiaIHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEHHBIX ypaBHEHUN. MccnenoBanne nocTpoeHHOM MOZEIH C ITOMOIIBIO MAaTPHIL U
onpeaeuTeNeH.

ITocTpoeHne MaTeMaTHYeCKNX MOJENEN peaabHOM CUTYalluH C TIOMOIIBIO YPAaBHEHHN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELLIEHUI0 MaTEMaTUUECKUX 3a7a4d U
3a]a4 U3 Pa3NUYHBIX 00JacTel HAYKU M peabHON JKHU3HU.

DyHKIUHN U TPaQUKH

@yHK1M, criocoOsl 3a1anus GyHkIuu. B3aumuo obpatubsle pyHkiuu. Kommno3unus
¢bynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB HyHKIMHA.

Ob6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui pynkiuu. Hymm dyaxiun. [pomexytku
3HaKornocTossHcTBa. YETHble 1 Heu€THbIe pyHKIMH. [lepuoanueckue pynkuuu. [pomexyTku



MOHOTOHHOCTH (pyHKIIMHM. MakcuMyMbl 1 MUHUMYMBI QyHKIMK. Hanbosbiee 1 HauMeHsbIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.

JluneliHasi, KBaJpaTU4Has U JPOOHO-TUHEWHAS PYHKIIUN. DIEMEHTapHOE UCCIIE0BAaHUE U
HOCTPOEHUE UX I'PaPHKOB.

CrenenHas (GyHKLHUS C HATYypaJbHBIM U LIENbIM ITOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (YHKIIMKA 0OpaTHON CTEIIEHH C HATypaIbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u orapupmudeckas GyHKIHUU, UX CBOMCTBA U rpaduku. VMcnonb3oBanue
rpa¢ukoB PYHKITUH 1JI pEHICHUS YPAaBHCHUM.

TpuronomeTrpuveckas OKpy>KHOCTb, OIPEICTICHIE TPUTOHOMETPUYECKUX (PYHKITUI
YKCIIOBOTO apryMeEHTA.

@DyHKIMOHANIbHbIE 3aBUCUMOCTH B peaIbHBIX IIpoLeccax U sBJICHUsAX. I'papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKoro aHajimsa

ITocnenoBaTeabHOCTH, CIOCOOBI 3a1aHUs TOCIEI0BATENLHOCTEH. MeTo MaTeMaTHIeCKON
MHAYKIMHA. MOHOTOHHBIE U OTPaHUYEHHBIE [TOCIEA0BATENbHOCTHU. IcTOpHS BOSHUKHOBEHHUS
MaTEeMaTHYECKOro aHaJIM3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckas v reomeTpuyeckas nporpeccuu. beckoneuno yoObiBaromias
reoMerpuueckas nporpeccus. Cymma 0eCKOHEYHO yObIBaroIIel reOMEeTpUUECKON MPOTPECCHH.
JInHENHbIN U KCIIOHEHIMANIBHBIN pocT. Yucno €. @opMyiia CII0KHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHHs] PEANIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBHble pyHKIINU 1 UX cBoiicTBa. TOUKM pa3peiBa. ACUMIITOTHI rpa)uKoOB
¢ynkuunii. CBolicTBa (QYHKIIMI HENPEPHIBHBIX HA OTpe3Ke. MeTox HHTEPBAIOB IS PEILICHHS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (DYHKLUH JIJIs peIlieH s 3a/1ay.

[TepBas 1 Bropas npousBogHbIe QyHKIUU. OnpenencHie, TeOMeTpUIeCKHi U GU3nIecKuit
CMBICI POU3BOAHOM. YpaBHEHUE KacaTeNbHOUN K rpapuKy pyHKIIHMH.

[TpousBoaHbIe AeMeHTapHbIX QpyHKIKN. [Ipon3BoaHAast CyMMBI, IPOU3BEIEHUS, YACTHOTO
Y KOMITO3UIIMU (QYHKIUH.

MHuoxecTBa H JIOTHKA

MHOXeCTBO, OTepaluy HajJ MHOXKECTBaMH U MX cBoMcTBa. [luarpamMmmel Ditniepa—BeHHa.
[TprMeHeHre TeOPETUKO-MHOXKECTBEHHOT O arnmapara Jiisl ONUCaHUs pealbHbIX NPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, CIIEJICTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbsabie u 1ienbie uncna. [I[ppumenenre mpu3HaKoB ASIUMOCTH IEIBIX YHUCET,
HauOobIMK 00wt nenmurens (nanee — HOJI) u Hanmensbinee obmee kpataoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBKina A7 pemieHus 3a1a4 B [eNbIX Yhcax.

KowmrmiekcHbie uncia. Anredpanyeckasi © TPUTOHOMETpUYecKast (DOPMBI 3anTUCH
KOMIUIEKCHOTO uncia. AprupMeTHIECKHe ONepaii ¢ KOMIUIEKCHBIMU ynciiaMu. V3o00pakeHue
KOMIUIEKCHBIX YMCEN Ha KOOpAUHATHOH mockocTtu. @opmyna Myaspa. Kopau n-oii cteneHu us3
KOMIUIEKCHOTO 4yHcina. [[puMeHeHne KOMIUIEKCHBIX YHCell s PelieHus] GU3NYECKuX U
TEOMETPUUYECKHX 3a/1a4.



YpaBHeHUs1 1 HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YpaBHEHUI M HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUrOHOMETPUUECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUYECKON
OKPYKHOCTH. Pelienne TpuroHoMeTpu4eckux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEH PALlMOHAJIBHBIX,
UppalMOHATIbHBIX, IOKA3aTENbHbBIX U JIOTapU(PMUUECKUX YPABHECHUM.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U
3ajjay U3 pa3IMuHbIX 00JacTel HAYKU U PeabHOM JKU3HU, MHTEPIIPETALMS [T0JyYEHHbIX
pE3yJIbTaTOB.

DyHKIUH U ITpadUKH

I'padux xomnozunun ¢pyuxuuil. ['eomerpuueckrue oOpasbl ypaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paduaeckue MeTo bl pemieHns ypaBHEHUH U HEpaBeHCTB. | padudeckne MeTo bl
peueHus 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKUUN 17151 UCCIIE0BAHUS POLIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havajia maTeMaTH4eCKOro aHaJIu3a

[TpumeneHre MpON3BOIHON K UCCIIETOBAHHUIO (DYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI.
Haxoxnenne HanOoJbIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (PyHKIIMM HaA OTpe3Ke.

[TpuMmeHeHre TPON3BOJHOMN I HAX0XKACHNS HAWIYYIIEro PeLICHNs B IPUKIIAIHbBIX
3aja4dax, JAJIs ONpeaesIeHUs] CKOPOCTH U YCKOPEHHMsI ITpoLecca, 3a1aHHOro (hopMysIoN Hiu
rpaduKoM.

[TepBooOpazHas, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBo0Opa3HbIe AIeMEHTapHbIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.

Huterpai. I'eomerpuyecknii cMbICI HHTETpaia. BelauciaeHne onpeeaéHHoro nHTerpaia
no popmyne Herotona-JlelioHuma.

[TpuMeHeHMe UHTErpaa A HAXOXKACHUS IUIoLaiel MIoCcKuxX Gpuryp u oobEMoB
F€OMETPUYECKUX TEJI.

[Ipumeps! pemiennii qudpepeHnnanbHpIX ypaBHeHUH. MaTemaTuueckoe MOAeTMpOBaHNe
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(P(EPEHIINATBHBIX YPaBHEHUH.



ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHIMA YYEBHOI'O KYPCA «AJII'EGPA 1
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3ULIUK 00yUYalolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOI0 OOIIECTBA, TPEICTABICHHE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBJICHHMA, TPOIEAYP IPAKIAHCKOTO 00IIeCTBa
(BBIOOPBI, OMPOCHI U IPYroe), YMEHUE B3aUMOICHCTBOBAThH C COIIMAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM,;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUNUCKOM IPpa)1aHCKOW UACHTHYHOCTH, YBOXKEHHS K IIPOLIOMY U
HACTOAILIEMY POCCUIMCKON MAaTEMATUKH, HEHHOCTHOE OTHOLIEHUE K JOCTHXKEHUAM POCCHICKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMAaTUUECKOW LIKOJIbI, UCIIOIb30BAHUE ITUX TIOCTUKEHUHN B
JIpYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoia, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'0 CO3HAHMS, STHUECKOTO MOBEACHMS, CBI3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAYKH U JI€ATEIIbHOCThIO YUYEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOUIEHUE K MUPY, BKIKOYAsl 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHU, PACCYKIEHUHN, BOCIIPUUMUYHUBOCTH K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTHUECKHE 3HaHUS B HHTEpecax 3/10pOBOTO
u Oe3zomacHoro odpasa >KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 37I0POBBIO (3710pOBOE
MUTaHue, COATAaHCUPOBAHHBIN PEXKUM 3aHSATUN U OTHIbIXA, peryisipHas (u3ndecKas akTHBHOCTD),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH TPYAOII00US, MHTEPEC K Pa3IMuHbIM chepam
poeCCUOHAIBHON JIEATEIHHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEPINATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TIJIaHbl, TOTOBHOCTH U CITIOCOOHOCTH K MaTEMaTHUECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH IKOJOTUIECKON KYJIBTYPhI, IOHUMaHHUE BIUSHUS COIUATBEHO-
HKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHOU CpEJibl, OCO3HAHHE
IJ100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM, OpUEHTAIlHs Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUH JIUIs pelieHus 3a/1a4 B 00JIaCTH OKpYKaloIlel Cpe/ibl, IIIAaHUPOBaHHE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIIECTBUM JIJIs1 OKPYXKAIOLEH Cpeabl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



c(OPMHPOBAHHOCTE MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHNE MaTeMaTUYeCKON HayKH Kak c(epbl
YeJIOBEUECKOU JEATEIbHOCTH, ITAlOB €€ Pa3BUTHS U 3HAYUMOCTH JUUIS PA3BUTHS LIMBUIIM3ALIUH,
OBJIAJICHUE S3BIKOM MAaTEMaTHUKU U MaTEMAaTUYECKOU KyJIbTYPOM KaK CPEACTBOM IIO3HAHMS MUPa,
TOTOBHOCTH OCYHIECTBIISATH IPOEKTHYIO M UCCIIEN0BATENBCKYIO JEATEIBHOCTh MHANBHYaIbHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE Y4eOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKN MaTeMaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOIIECHUHA MEXy OHATUAMHU, (POPMYIUPOBATE ONPEEIICHUS TOHATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS sl 00001IeHNS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPE0OPa30BbIBATE CYXKJICHUS: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MATEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (haKTax,
JTAaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX, IIpeularaTb KPUTEPUH JUIsl BHISIBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIpsiMble U
OT IPOTUBHOT0), BBICTPAUBaTh apryMEHTALIMIO, IPUBOAUTh IPUMEPBI U KOHTPIIPUMEPBI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh cr1oco0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOUpaTh Hanbosee NOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebCcKkue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUA, GOPMYIUPOBATH
BONPOCHI, GPUKCHUPYIOLIKE IPOTUBOpEUHE, TPOOIeMy, YCTaHABIUBATh HCKOMOE U JJAHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIMIO, MHEHHE;

IIPOBOAMTH CAMOCTOSITENIBHO CINIAHMPOBAHHBIN dKCIIEPUMEHT, UCCIIEJOBAHUE T10
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHUeCKOro 00bEKTa, SIBICHHUS, IPOLIECCa, BBIIBICHHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, SIBJICHUSIMU, TPOLIECCaAMU;

CaMOCTOSTENbHO (hOPMYIUPOBaTh 000OIIEHNS M BHIBOJIBI IO PE3YNIbTaTaM MPOBEAEHHOTO
HaOJII0IEHUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOIYUYEHHBIX PE3YyIbTaTOB, BEIBOJOB U
000011IeHNI];

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIecca, a TAKKE BBIABUTATDH MTPEIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH J1e(pUUUTHI HH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIIPOC U JUIS
pelleHus 3aauu;

BBIOMpPATh MH()OPMAIHIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAIM3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIIPETUPOBATH UH(OPMALIMIO PA3INYHBIX BUAOB U (hopMm
MpeJICTaBICHHUS;



CTPYKTYPHPOBATh HHPOPMAIIHIO, TIPEJICTABIATE €€ B Pa3INYHBIX (GopMmax,
WITIOCTPUPOBATH IpaUuEcKy;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH TIO CAMOCTOSATENILHO C(HOPMYITHPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHHUMATH U (OPMYIHPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSIMH U LIEIIMU
00IIeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX
TCKCTAax, AaBaThb MOJACHCHUS 110 X0y PCIICHHUA 3aJa4l, KOMMCHTUPOBATH HOJIy‘-ICHHbeI
pe3ysbTar;

B X0JIe 00CYXJICHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMbI, TPOOIEMBI,
perraeMoi 3a/1auu, BEICKA3bIBATh HJICH, HALICIICHHBIC HAa TIOUCK PEIICHHUS, COMTOCTABIISTh CBOU
CYKACHUA C CYXKACHUAMHA APYIUX YHaCTHUKOB AWaJIora, 06Hapy)KI/IBaTB Pa3siiniIuc U CXO0ACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3YJIbTAThl PEIICHHS 3a1a4H, SKCIICPUMEHTA, HCCICA0BaHMUs, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a/]1a4d IPE3CHTAIINN 1
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABIIATH TIJIaH, AITOPUTM PELICHUS 33a]]a4H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHAaHTHI PEUICHHH ¢ yu€TOM HOBOM MH(OpMAILIIH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HAaBBIKAMH MTO3HABATEILHON PeIIEKCUHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIM
Y MBICITUTENIFHBIX MPOIECCOB, UX PE3YIbTATOB, BIAIETh CIIOCOOAMU CAMOTIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysibTaTa pelleHnss MaTeMaTHUeCKOH 3a/1auu;

HpEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUH 3a/1a4ul, BHOCUTb
KOPPEKTHBHI B JISITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHUIM, OOBSICHATh MPUYHHBI
JOCTHO)KEHUS MM HEOCTHXKEHHSI Pe3yJIbTaTOB AeSTEIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBHUYyaIbHON paboThl pU
peleHnH y4yeOHBIX 3a/1a4, IPUHUMATD L[eJIb COBMECTHOMU JEATeNIbHOCTH, IJIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, pacpenesiTh BUIBI padOT, IOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBAaTh B IPYMIIOBBIX (opMax paboTsl (00CykaeHNs, 0OOMEH MHEHUH, «MO3TOBbBIE
IITYPMBI» U UHBIE), BBIITOJIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS C
JPYTUMH YIEHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIHIA TPOAYKT 11O
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kiiacce 00ydaroniuiics NOIYIUT CIEAYIONINE TPEIMETHBIC
pe3yibTaThl IO OTJACIIBHBIM TEMaM paboyei mporpaMMbl yueOHOro Kypca «Anredpa 1 Hayasna
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BLIYMCIICHHUS:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: PALIMOHATIBHOE YHCII0, OECKOHEUHAas! IepHOANYEeCKast
JpoOb, IPOLIEHTH!, UPPALMOHAIBHOE YMCII0, MHOXKECTBA PAllMOHAJIBHBIX U JEHCTBUTEIbHBIX
4yHCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHSATH JpOoOU M MPOLEHTHI IS PELICHUS MPUKIIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U PEAIbHOM KU3HU;

IPUMEHSATH NPUOINKEHHBIE BEIYMCICHUSI, IPABUIA OKPYIJICHUS, IPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C LIEJIBIM ITOKa3aTesIeM, UCII0Ib30BAaTh
MOIXOAAIIYI0 (POPMY 3aITUCH JICHCTBUTEIBHBIX YUCEI ISl PEIICHHSI TPAKTHYECKUX 3aad u
IIPEJICTaBJICHNs JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTYpalbHOI CTENEeHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeJIEM;

CBOOOJHO ONEpPUPOBATh NOHATUSAMU: Jorapudm ymcia, 1eCATUIHbIE U HATypajIbHbIE
JorapudMmBI;

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YUCIIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATHIMMU: TOKAECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

IPUMEHSTH Pa3IMYHbIE METO/Ibl PEIICHUS PallMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB Ul PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATHSIMU: MHOTOWIEH OT O/IHOM MepeMEeHHON, MHOTOUJIEH C
LENbIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIeJICHHEe MHOTOUJIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJTHO ONEPUPOBATH MOHATHIMHU: CUCTEMA JIMHEWHBIX YpaBHEHUI, MOJICINPOBATh
pEaIbHBIE CUTYALUH C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUM, UCCIIEOBATh IOCTPOEHHBIE
MOJIEJIH C TOMOUIBIO0 MaTPUIL U OIIpeIeIUTeNeH, MHTEPIPETUPOBATh OJYyYEHHBINH Pe3yibTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIpaKEHUI;

BBINOJIHATH NPE0Opa30BaHMsI YMCIOBBIX BBIPAKEHUH, COepKAIUX CTETIEHH C
palOHaIbHBIM IIOKA3aTENEM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(PMoB /i MpeoOpa3oBaHUsl JOrapuPMUUECKUX
BBIPAKECHHI;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: UPPALIMOHATILHBIE, TOKA3aTeIbHbIE U
Jorapu(pMHUECKUE YPaBHEHUS, HAXOAUTh UX PEIICHHUS C TOMOIIBIO PABHOCHIIBHBIX MIEPEX0I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IIPUMEHSTh OCHOBHbIE TPUTOHOMETpUUECKHE (POpMyIIbI 1715 peoOpazoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHUE, TPUMEHSTh
HeoOXxoauMble (POPMYJIIBI IJIs1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;



MOJIEINPOBATh PEAIbHbIE CUTYAlLMU Ha S3bIKE aJreOphl, COCTABIATH BBIPAKCHHUS,
ypaBHEHHMsI, HEPAaBEHCTBA MO YCIOBHUIO 33J]auM, UCCIIE0BATh IIOCTPOCHHBIE MOIEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEPUPOBATH MOHATHAMHU: (PYHKIIHS, CIIOCOOBI 3a1aHUs (PYHKLIUH, B3aUMHO
oOpartHble (YHKINU, KOMIO3HULUS GYHKINH, rpaduK (GYHKIIMU, BBITOIHSITH JIEMEHTAPHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJIHO ONEPUPOBATH MOHATHIMU: 00J1aCTh ONPEAEICHHUS U MHOXKECTBO 3HaYCHUI
(GyHKLIUYU, HYIU QYHKLUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: YETHBIE U HEUETHBIC (DYHKIINU, IIEPHOANYECKHE
(GyHKINHY, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKITHH,
HauOoJIblIIee M HaUMEHblIIee 3HaUeHNe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: CTETIEHHAs! (PYHKIUS C HATYPaIbHBIM U LEJIBIM
nokasaresem, TpaguK CTeNeHHOH (PYHKIMM ¢ HATypaJlbHBIM U LIEJIBIM ITOKa3aTeseM, rpaduk
KOPHS N-0i CTETIeHHU KaK (YHKIIUU OOpATHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

OIEepUPOBAThH MOHATHAMU: JIMHEHHAs, KBaJpaTHuHas U APOOHO-THHENHHas PyHKINH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIOKa3aTeIbHas U orapuMuieckas GyHKINU, HX
CBOWCTBA U TpadMKH, HCIIOIB30BATh UX TPApUKH JUIS PEIICHHs YPAaBHEHHIA;

CBOOOJIHO ONEPUPOBATH MOHATHIMU: TPUTOHOMETPUYECKAsE OKPYKHOCTD, OIIpeIe/ICHHIE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMEHTa;

UCTIOJIB30BaTh rpaduku GYHKIMNA IS KCCISIOBAHUS IPOIIECCOB U 3aBUCHMOCTEN IpH
pelIeHNH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U peabHOW )KU3HH, BBIpaXKaTh (hopMynamu
3aBUCUMOCTH MEXJly BETUUYNHAMY;

Hauyana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: apu(METHIECKAsI U TEOMETPHUECKAs TIPOTPECCHs,
OecKkOHEYHO yObIBarolIasi reoMeTpudecKas Mporpeccusi, TMHEHHBIN 1 SKCIIOHEHIIMAIbHBIN pOCT,
(dopMyIna CI0XXHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs pealbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TTOCIIEIOBATEIBHOCTD, CIIOCOOBI 33IaHNUs
MI0CJIEIOBATEIBHOCTEH, MOHOTOHHBIC M OTPAaHHMYCHHBIE TTOCIIEIOBATEIHFHOCTH, TIOHUMATh OCHOBBI
3apOXKAECHUS MaTEMaTHYECKOr0 aHalIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEPUPOBATH MOHATHSIMHU: HENPEPbIBHbIE (PYHKIIMH, TOUKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI rpaduka QyHKIUH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIWS, HETIPEPhIBHAS HA OTPE3KE, IPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s pellieH s 3a/1a4;

CBOOOJTHO OTIEPUPOBATH MOHATHAMM: NIEpBasi ¥ BTOpasi NPOU3BOIHbIE (GYHKIINHY,
KacaTesnbHas K rpa@uky QpyHKINU;

BBIYHUCIISITH IIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO W KOMITO3HUIIUH JIBYX
(byHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICT MPOU3BOIHOMN /TS peIlIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH: MHOYKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH,

UCIIOJIb30BaTh TEOPETHUKO-MHOXXECTBEHHBIN anmapar AJsi OUCaHUs PeaIbHbBIX MPOLIECCOB
U SIBJIGHUH, IPU PELIeHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEeMETOB;



CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: ONPEIeTICHNE, TEOpEMa, YpaBHEHHUE-CIICICTBHE,
CBOMCTBO MaTEeMaTHUECKOTO O0BEKTA, IOKA3aTEIhCTBO, PABHOCWIIbHBIC YPABHEHHUSI U
HEpaBEHCTBA.

K xoniy o6ydyenus B 11 kjacce o0yJaroniuiics MOJIyIUT CICTYIONTUE TIPEIMETHBIC
PE3yNbTaTHI 11O OTJICIBHBIM TEMaM padodvel mporpaMMbl yueOHOTO Kypca «Anredpa u Havasia
MaTEMAaTHYCCKOI0 aHAIIN3a:

Yucaa ¥ BLIYMCIEHHS

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: HATYPAJILHOE U I€J10€ YUCIIO, MHOXKECTBA
HaTypaJbHbIX U IEIbIX YUCEI, UCIIOIB30BaTh MPU3HAKHU AeaUMOCTH 1enbix ynuces, HOJl u HOK
HATypaJbHBIX YKCEN IJIsl PEIICHUS 3a1a4, IPUMEHATh anroput™ EBkina;

CBOOOHO OMEPUPOBATH OHATHEM OCTATKa MO0 MOAYIIIO, 3aIMChIBATh HATYPAJIbHBIC YUCIIA
B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO KOMIUICKCHBIX
YHCe, MPEACTABIIATH KOMIUICKCHBIE YHCIa B anreOpaniecKoil ¥ TPUTOHOMETPHIECKOH dopme,
BBITIOJTHATH apu(METUICCKIE ONIEpAlliy ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOH TIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CcBOOOJIHO ONEPUPOBATH MOHATHAMMU: UPpPALlMOHATIbHBIE, TI0KA3aTe/IbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILIECTBIISATH 0TOOp KOPHEN IIPU PEILIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEPUPOBATH OHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSATH
HEeo0Xo1uMble (GOPMYIIbI ISl peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOJUTh PEIICHNs CHCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX U JOrapu(MUUECKUX YPAaBHEHUN U
HEPaBEHCTB;

pelaTh palroHaIbHbIE, HppAllMOHAIbHBIE, TOKa3aTeNbHbIE, JJorapu(pMUIECKue 1
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U ITapaMeTpBhL;

IPUMEHSTH rpapuuecKrue METObI I PEIICHUs] ypaBHEHUN 1 HEPABEHCTB, a TaKXKe 3a]a4
C IIapaMeTpaMy;

MOJIEIUPOBATh peajibHbIE CUTYallMU Ha S3bIKE aJreOphl, COCTABIATH BBIPAKECHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aJ1a4M, UCCIEI0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM ammapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTar.

DOyHKUUM U rpadpuku:

CTPOUTH TpapUKH KOMIO3UINU PYHKIUH C TOMOILBIO AJIEMEHTAPHOTO MCCIIEJOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOUTH F'€OMETpUUECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOOJIHO OTIEPUPOBATH MOHATHIMHU: TPpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHSTh QYHKIUU JJI1 MOJICTMPOBAHUS U UCCIIEIOBAaHUS peabHbBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOHYIO JUISl HCCIIEIOBAaHUS (DYHKIIUM HA MOHOTOHHOCTD U
JKCTPEMYMBI;

HaXOJHUTh HauOoJIbIlIee U HAaMEHbIlIee 3HaUeHUsI (PYHKIIMN HENPEPHIBHON HA OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JIJIsl HAXO0XKICHUS HAWITYUIIIETO PEIICHHS B IPUKIIAIHBIX, B
TOM YHUCJIE€ COIMATbHO-YKOHOMHYECKHUX, 3a/1a4aX, JJIs ONPEACIICHUS] CKOPOCTH U YCKOPEHHS
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEPBOOOPA3Hasi, ONPEACIEHHBIN HHTETPAJl, HAXOAUTh
NepBOOOPA3HbIC MIEMEHTAPHBIX (DYHKIIMI U BBIYUCIIATH HHTErpa 1o Gopmyne HerotoHa-
Jleitbuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPECTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUH Ha TIPUMEPE COCTABIICHUS
nuddepeHIMaIbHBIX YPaBHCHHUH,

peliaTh NPUKIATHBIC 33]]a41, B TOM YHCIIE COLMAThHO-9KOHOMHYECKOTO B (PU3UIeCKOro
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
n/n NMPOrpaMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXecTBO J1eHICTBUTENBHBIX YHCEIL.
| MHorouniensl. PaninoHanbHble ypaBHEHUS U )1 |
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
) Oynkuuu U rpaduku. CreneHHas QyHKIHS C 12 |
LIEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTENCHH. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
ypaBHEHHUS
5 Jlorapudpmuueckas GpyHKIUS. 19 |
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BoIpaXXeHUS U 24 |
YpaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOrPECCUN 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEeMaTH3aIlUs 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOHHbIe (LM (POBHIe)
n/n NPOrpamMMmbl Bcero Konrpoapunie o0pa3oBaTe/bHbIE PeCypChl
padoThI
| I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpaznas u UHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTeIbHbIE U 24 |
norapuMUUecKre HEPaBeHCTBA
5 KomrnekcHeie yncna 10 1
HarypainbHble u niensle yucia 10 1
Cucrembl palliOHaIbHBIX, UPPALUOHATBHBIX
7 MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AIHA 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbBIE
Ne HMara uudposeIe
n/n Tewa ypoka Bceero Kontposnuere H3Yy4YeHH s o0pa3oBaTe/ibHbIE
padoThI pecypes:
| MHOXecTBO, Orepaluy HajJ MHOKECTBaMHU 1
HX CBOWCTBA
2 Juarpammsl Diinepa-Benna
3 [IpruMeHeHne TeoOpEeTUKO-MHOKECTBEHHOTO
armapara i peueHus 3ajaqd
Parmmonansubie unciaa. OOBIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUHBIE
MEePUOANYECKHE TPOOH
Parmmmonansapie unciaa. OOBIKHOBEHHBIC U
5 JIECATUYHBIC IPOOHU, TTPOLIEHTHI, OECKOHEUYHBIE
MepUoIUYECKHe Ipodu
6 [Tpumenenue apobeli U MPOIECHTOB IS
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOLEHTOB JIs
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U
HUPpAIMOHATILHBIE YHCIIA
9 ApudmeTndeckue oneparuu C
JIEUCTBUTEIbHBIMHU YU CIIAMHU
10 Mopynpe JeNCTBATEIBRHOTO YHCIIA U €r0

CBOMCTBA




OCHOBHBIE MCTOABI pCIICHUA LECIIBIX U

11 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
[TpuGnnxKEHHBIE BEIYUCIEHUS, IPABUIIA

12 OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUN
OcCHOBHBIE METO/IbI PELLIEHNUS LENbIX U

13 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS LENbIX U

14 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.

15 JleneHne MHOTOYJIEHA HA MHOTOYIEH C
octaTtkoM. Teopema besy

16 MHorousieHsbl ¢ LeIbIMU KO3 QUITMEHTaMH.
Teopema Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUI

18 Pelienne cucreM TUHENHBIX YpaBHEHUN

19 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

20 Pemenne npukinaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponbHas padora: "PannonanbHble

21 ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JIMHEWHBIX ypaBHEHUN"

” OyHKIMS, CIOCOOBI 3a/1aHus (YHKITUH.

B3aumuo obparnbie pynkiun. Kommosumus




byHKIMHA
I'paduk ynkumu. dnemMeHTapHBIC

23 .
npeoOpa3zoBanus rpaduKoB QyHKIIUHA
Ob6nacTp onpeneneHuss 1 MHOKECTBO

24 3HayeHud pynkuuu. Hynu ¢pyHkuum.
[IpomexxyTKH 3HAaK MOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.

25 [lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH ()YHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.

26 HauOonp1iee 1 HauMeHblIIee 3HaYeHUE
(GYHKLHU Ha IPOMEKYTKE

7 Jluneiinas, kBajpaTuuHas u 1poOHO-
AvHeNHas QyHKIH

)3 DJeMEeHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHHE
rpadukoB 3Tux QyHKUINN

29 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QyHKIUN

30 Crenens ¢ 1enbIM rnokasareiaeMm. bunom
Herotona

a1 Crenens ¢ 1enbpIM nokaszareiaeMm. bunom
HeroTona

3 CrenenHast GyHKIHUS C HATYpaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaguk

13 KonTponbhas pabota: "Crenennas QyHKIUS.
E€ cBoiicTBa u rpadux"

34 ApudmeTnueckuit KOpeHb HaTypaIbHOU

CTEIIEHU U €r0 CBOMCTBA




Apudmerndeckuii KOpeHb HATypaIbHOMN

35 CTEIIEHU U ero CBOMCTBA

36 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTEIICHU U KOPHU

37 [Ipeo6pa3oBaHMs YUUCIIOBBIX BBIPAXKEHUI,
COJIEpKalINX CTENEHU U KOPHU

18 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTEIIEHU U KOPHU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

39 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

40 METO/IbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

41 METO/Ibl PEIIEHUSI UPPALUOHATIBHBIX
ypaBHEHU U

42 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHATIBHBIX YPABHEHUN

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHATIbHBIX YPABHEHUM

44 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UppalMOHATILHBIX YPAaBHEHHM

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPaLMOHATILHBIX YPABHEHUM
CgoiicTBa u rpadK KOPHS -0 CTENEHU KaK

46 (byHKIMN 0OpaTHOH CTENEHU ¢ HaTypaJlbHbIM

IIOKa3aTcjieM




CgoiicTBa u rpadUK KOpPHS N-OH CTENEHU KaK

47 GyHKIIMM 00paTHOM CTENEHH ¢ HATypaIbHBIM
[I0Ka3aTeieM
KoHntpoinbhas padora: "CBoiicTBa u rpadux

48 KOpHsI n-0M creneHu. MppalmoHaibHbie
ypaBHEHUS"

49 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €&
CBOMCTBa

50 CremneHsb ¢ palluOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

51 CreneHb ¢ paliMOHAJILHBIM IIOKa3aTeleM U e€
CBOMCTBa

57 [Toka3zatenpHast GpyHKIMS, €€ CBOIICTBA U
rpaduk

53 Ucnonb3oBanue rpaduka GyHKIUN A5
peueHusl ypaBHEHU I

54 Hcnonb3oBanue rpaduka GyHKIUN A7
pelIeHus] ypaBHEHUI

55 [Toka3arenbHble ypaBHEHUs. OCHOBHBIE
METO/Ibl PEILIEHNUS TOKA3aTENbHbIX YPaBHEHNN

56 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTeNbHbIX YPaBHEHUN

57 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE
METO/Ibl PEIIEHNUS IOKA3aTENbHbIX YPAaBHEHUN

53 KonTponbhas paborta: "[lokazarenbHas
¢yukuus. [TokasarenbHble ypaBHeHUA"

59 Jlorapu¢m yucna. CoiicTBa orapugpma

60 Jlorapudm umncna. CoiicTBa jJorapudpma




61 Jlorapudm uucna. CoiicTsa jgorapudpma 1

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 JlecsaTHuHbIC U HaTYpAJIbHBIC JOTapU(PMBbI 1

64 JlecaTHuHBIC U HATYpAJIbHBIC JTOTAPHPMBbI 1

65 [Ipeobpa3oBanue BbIpaXxeHU, coaepKaIIUX 1
J0rapupmbl

66 [TpeoOpazoBanue BbIpaKEHHI, COIEPIKAIITIX |
norapudmbl

67 [Ipeo6pa3oBanue BbIpaxeHUil, CoaepKaLIUX 1
J0rapuQMbI

68 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U 1
rpaduk

69 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U |
rpaduk

70 Ucnonb3oBanue rpaduka GyHKIUN A5 |
pelieHust ypaBHEHH I

71 Ucnonb3oBanue rpaduka GyHKIUN A5 |
pelieHust ypaBHEHH I

7 Hcnons3oBanue rpaduka GyHKIUU IS |
pelIeHus] ypaBHEHUI
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

73 METO/IbI PelIeHus JorapuGMUIECKUX 1
ypaBHEHU I
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

74 METO/Ibl pelIeHus JorapuGMUIECKUX 1
YpaBHEHUH

75 Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE ]

METO/BI peIIeHUs Torapu(HPMUIECKUX




ypaBHEHU M

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

76 . 1
JOrapu(pMHUUECKUX ypaBHEHUIN

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN 1
norapu(pMHUECKUX YpaBHEHHMA

73 Kontpoinbnast padora: "Jlorapupmuueckas 1
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

79 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC |
YHCIIOBOTO apryMEHTa

20 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC |
YHCJIOBOT'O apryMeHTa

81 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC |
YHCIIOBOTO apryMeHTa

2 APKCHHYC, apKKOCHHYC U apKTaHTEHC |
YHCIIOBOTO apryMeHTa
TpuronomeTrpuveckass OKpy>KHOCTb,

83 orpezieNieHue TPUTOHOMETPUYECKUX (YHKIUI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 ofpeieieHne TPUTOHOMETPHUECKUX (DYyHKIIUH 1
YHCIIOBOTO apryMeHTa

85 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1




BBIPAXKEHUM

[IpeobpazoBanue TPUrOHOMETPUUECKUX

91 . 1
BbIpa)KEHUI
9 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIpKEHU I
03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM
94 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
95 Pelienne TpuroHOMeTpUYECKUX YPaBHEHUM 1
96 Peenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
98 Pelienne TpuroHOMeTpUYECKUX YPaBHEHUM 1
99 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
100 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponsnas pabora: "Tpuronomerpuueckue
101 BBIPAYXEHUS U TPUTOHOMETPUUECKUE 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
102 [I0CJIeqOBATEIbHOCTEH. MeTo 1
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE U OTPAHUYECHHBIE
103 nocJea0BaTenbHOCTH. Mcropus ananusa 1
0ECKOHEUHO MaJIbIX
104 Apudmernueckast mporpeccus 1
105 ['eomeTpuyeckas nmporpeccus 1
106 BeckoneuHo yObIBaro1asi reoMeTpudecKas 1

nporpeccus




CyMMa OecKOHEUYHO yObIBaromen

107 FE€OMETPUUECKOI MpOrpeccuu

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHne IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapakTepa

11 KoHntposbnas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIMiI

114 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotlicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB

118 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB

119 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOMN




Onpenenenne, GU3NISCKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUHA
125 YpaBHeHUE KacaTeNbHOU K TpapuKy 1
byHKIIUN
126 [TpousBoHBIE IeMEHTAPHBIX (PYHKINH 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1
128 [Tpon3BoiHas CyMMBI, IPOU3BEICHHUS, |
YaCTHOI'O ¥ KOMIO3ULIUU (PYHKIUI
129 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO U KOMITO3ULIMU (DYHKIMH
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIUI
131 Konrtpomnsnas pabdora: "[IpousBoanas” 1 1
132 [ToBTOpenue, 06001IEHNE, CUCTEMATHU3AIIHS |
3HaHu: "YpaBHeHns"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS |
3HaHui: "OyHKuun"
134 HToroBas KOHTpoJbHAsA paboTa 1 1
135 Htorosast KOHTpoJIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

Jara
H3YyYeHH s

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIHH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MPON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCJICAOBAHHUIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPECMYMBbI

[IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
IIpumeHneHne MpONU3BOJHON K HCCIIEI0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKINU Ha
OTpE3Ke

10

Haxoxzaenne HaubosbI1ero 1 HaUMEHbILIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha
OTpE3Ke

Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
3HA4YeHHUs1 HeTPephIBHOM (PyHKIIMM Ha
OTpe3Ke

HaXO)KI[GHI/Ie HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO




11

3HAYEHUS HEMPEPbIBHOM (PyHKLIMU HA
OTpe3Ke
Haxoxzaenue HaubosbI1ero 1 HaMMEHbILIETO

3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

12

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIIMM Ha
OTpe3Ke

13

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIEro PEUICHUS B IPUKIAAHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIA HaXOXKACHUA
HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX
3agadax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxkom

[Ipumenenre npou3BOIHOMN IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduKoM

Komnozunus ¢yHkimit

18
19

Komnozunus ¢yHkimit

Komnozunus GyHkiumit

20

21

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

I'eomerpuueckue oOpa3bl ypaBHEHUI Ha




KOOp,I[PIH&THOﬁ IIIIOCKOCTH

Konrtponsnas pabdora: "HccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

3 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

24 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

’5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
UHTErpana

7 Brruncnenue onpenenéHHOro HHTerpaa mo
dbopmyne Hetotona-Jleitbuuia

)% Brruncnenue onpene€éHHOro HHTErpasia mno
dbopmyne Hetotona-Jleitouuia

79 [IpumeHeHne nuHTerpaia g HaXoXACHUS
iouaiel IIOCKUX Guryp

30 IIpumeHeHne nHTEerpana s HaxoKIACHUS
00BbEMOB IreOMETPUYECKUX TeT

a1 [Ipumeps! pemennii qudpepeHnaIbHbIX
YpaBHEHUI

0 [Ipumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOILBIO AU (PepeHIIHaTbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBoobpaznas u

uHTerpan”




Tpuronomerpuyeckue GyHKIUU, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX |
CBOMWCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX |
CBOWCTBA U TpapuKu

18 Tpuronomerpudeckue GyHKIUH, UX |
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX |
CBOMWCTBA U IrpauKu
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHUH C IIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1

45 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

43 KonTponsnas pabora: "['paduxu |

TPUTOHOMETPHUYECKUX (YHKLIUH.




Tpuronomerpuyeckue HepaBeHCTBA"

OcHoBHBIC MCTO/JbI pCHICHUS MMOKAa3aTCIIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

51 OcHOBHBIE METOBI PELICHUS MOKa3aTeNbHBIX
HEPaBEHCTB

50 OCHOBHBIE METOBI PEIICHUS TTOKA3aTSIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UppaIllMOHATILHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS
HppaIlMOHATFHBIX HEPABEHCTB

61 I'padmyueckue MeTOABI pelIeHUS
HPPAIMOHATILHBIX YPaBHEHUI

62 I'padmyueckue MeToAbI perieHus




63

UppalMOHATIBHBIX YpaBHEHUI

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

66

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIbI peIICHUS
JorapupMHUUECKUX YPaBHECHHUN
I'padmyueckue MeToabI peHicHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToabI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPaBEHCTB

71

72

73

I'padmueckue MeToab! pemeHus
MOKa3aTeIbHBIX U JOrapupMUIEcKux
HEPABEHCTB

KonrtponsHas pabdora: "UpparyoHaibHeie,
noka3zaTebHbIe U JorapupmMuyecKue
HEpaBeHCTBA"

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKasi POPMBI 3arucu




KOMIIJICKCHOT'O 4YHCJia

KommiekcHbie uncna. Anredpandeckas u

74 TpUrOHOMETpHUecKasi (pOPMBI 3arucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOM IUIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYEeCKUX U reOMETPUUECKUX
3a1a4

2 Kontponbnas padora: "KomruiekcHble
gucia"

83 HarypainbHsle u niensle yucia

84 HarypanbHsle u niensie yucna

25 [IpumeHeHNne MPU3HAKOB AETUMOCTH LENbIX
qucel

26 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
qucen

87 [IpumeneHne nNpu3HAKOB JETUMOCTHU LIEIIBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MPU3HAKOB ACIMMOCTH LICIIBIX

88 yucen: HOJl u HOK

29 [IpuMmeHeHne MTPU3HAKOB AETUMOCTH IIENIBIX
YUCEJI: OCTATKH 110 MOAYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU MO0 MOAYIIO
[TpuMeHEeHHE TPU3HAKOB ISTUMOCTH IIEJIBIX

91 quceln: alropuT™ EBknnia ans pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

9 Kontposnbnas pabota: "Teopus 1enbix
yucen"
Cucrema ¥ COBOKYIHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH pallMOHANBbHBIX YpaBHEHUN
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEN UPpALlMOHATIBLHBIX
YpaBHEHUI

97 OCHOBHBIE METOBI PEUICHUSI CUCTEM U
COBOKYITHOCTEH TTOKAa3aTENbHBIX YpaBHEHUN

08 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH TTOKAa3aTEeNbHBIX YpaBHEHUN

99 OCHOBHBIE METO/BI PEUICHHS CUCTEM U




100

COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OcCHOBHEBIE MCTOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUI

101

[IpuMeHeHue cucTeM K perieHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHbBIX 00JaCTel HayKH U peallbHOM
KU3HU, HHTEPIPETAUS TOTYyYECHHBIX
pEe3yNbTaToB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 33]1a4 U3
pa3nuyHbIX 001acTeil HayKU U peabHOM
KU3HU, MHTEPIPETALUs [TOJIyYEHHBIX
pe3yabTaToB

103

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 13
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UTHTEPIPETALUS TOTYyYEHHBIX
pE3yJIBTAaTOB

104

Kontposnbnas pabora: "Cucrtemsi
paIMoOHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUi"

105
106

PanvonaneHbIE ypaBHEHHMS C MapaMeTpaMu

PanunoHannHBIC HCEpPAaBCHCTBA C MapaMeTpaMu

107
108

PanvoHnaneHbIE CUCTEMBI € TapaMETPaMHU

HppanunoHaibHble ypaBHEHUS, HEPABEHCTBA

[N I U G G Y




109

C mapameTpaMu

HppaumoHaibHble CUCTEMBI C ITapaMeTpaMu

110

111

IToka3aTenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

Iloxa3aTenbHBIE CHCTEMEI C ImapamMeTpaMu

112

113

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuronHomeTpudecKke ypaBHEHHUS C
rapameTpamu

115

116

TpuronomeTpuyeckre HEPaBeHCTBA C
rapameTpamu

TpuroHomeTpruyecKue CUCTEMBI €
rapameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN peatbHbIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEN pealbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEJIEH pealbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapaMeTpamu

120

Kontponbras pabdota: "3agauu ¢
napametrpamu"




[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

121
3HaHui: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHuii: "HepaBencrna"

125 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencra"

127 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "[IponsBoanas u e€ npuMeHeHue"

129 [ToBTOpEeHme, 00001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHnue, 06001IeHNe, cCCTeMaTH3aIlUs
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpeHue, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "Oynkun"

132 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHuil: "OyHkuun"

133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 Hrorosast koHTpoIpHAs paboTa

135 HToroBast KOHTpOJIbHASA paboTa




136 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
INPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHalu3a, reoMeTpus. Anredpa 1 Hayana
MareMmatuueckoro ananuza. 10-11 kmaccel. ba3oBblit ¥ yriryOIeHHBIA YPOBEHB. ABTOPHI:
I.A. Amumos, FO.M. Konsirun unp. Uznarensctso "[Ipocsenienue"

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Anre0Opa u Havasia MateMatudeckoro ananuzal 0—11 kiaccel

Metoauueckue pekomeHaanuu k yueonuky L. A. Anumosa,
0. M. Konsiruna, H. E. @énoposoit u ap. U3natensctBo "[Ipocsemenue” 2023
IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://fipi.ru — Caiit ®enepalbHOr0O MHCTUTYTA NEAArOrMYeCKUX U3MEPEHU N
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OTkpbITbIi OaHk 3amanuit EI'D
https://www.problems.ru — IlnTepHeT-1IpoeKT «3anaun»

https://resh.edu.ru — Poccuiickas anexkTpoHHas 1Koja
http://school-collection.edu.ru/— Enunas xomiekuus nudpoBbix 00pa3oBaTeNbHBIX

pecypcoB

https://math-ege.sdamgia.ru/
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