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HOACHUTEJBHASA 3AIINCKA

VYyebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaroIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kypca oOydarouiudecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIMHA Pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKIAEHUs C ITOMOLIBI0O MHAYKIUU U PACCYKIAATh NEAYKTUBHO, HCIIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KPEAaTUBHOE U KPUTHUYECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHsS MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJEIICH PEaJbHbIX CUTYAIUH,
WHTEPIPETAlNA  TOJYyYECHHBIX  PEHIEHUM, 3HAKOMATCA C  IpUMEpaMu
MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMH U UX ABTOPAMM.

VYuebHblli Kypc 00JaaeT 3HAYUTENIBHBIM BOCIHUTATEIHLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESITEIbHOCTH, TpeOyroleld MpOJOIKUTEIbHOM  KOHIIEHTpAalMM BHHUMAaHUA,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 34 IOJIyYEHHBIN
pe3ymbTar.

B ocHoBe MeTtomuku oOOydeHHs] anredpe M HavajlaM MaTeMaTHYeCKOTo
aHaJIK3a JIEKUT AeATEIbHOCTHBINA NPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAECPKATEIBHO-METOINYECKUE TMHUN: «YHuncra
U BbIUKCIEHUD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTH4YeCKoro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHUH JABYX JIET
oOyueHHusi Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSIS
JIpyr Ipyra U MOCTENEHHO HACHINIAsCh HOBBIMM TEMaMH W pazienamu. J[aHHbBIHA
yu4eOHBIH KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe



COJiep’)KaHWe HECKOJbKMX MaTeMaTHYeCKHX AUCIMIUIMH, TaKUX Kak anrelpa,
TPUTOHOMETpPHS, MaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOywarommecs OBJa/eBaloT Bc€ Oolee
IMIUPOKUM MAaTEMaTHUECKUM aIllapaToM, Y HUX MOCIEeI0BaTeNbHO GOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MMOJy4YeHHbIE NPH U3YYEHUU y4eOHOTo Kypca, JJIs
peIIeHs] CAMOCTOATENBHO C(HOPMYITUPOBAHHON MaTeMaTUYECKOHN 3a/1au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
(dbopMHpOBaHrE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero 00pa3zoBanusi. Ha ypoBHe cpeaHero o0uero
oOpazoBaHusi oco0oe BHUMaHHE yzAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSI MCHOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajlbHbIX, IEJbIX,
palMOHAJIbHBIX W JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JEeJICHHE Haleo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOXKECTBE LEJbIX YHUCEN, OcOoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocnenoBaTensHOMY PACHIMPEHUIO KpPyra HCIOJB3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iNuHBbIX 33734
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U e€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXJOM
paznene IlporpamMMbl MpenycCMOTPEHO peLIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOy4arolUecss OBJIAJEBAIOT Pa3IMYHBIMU METOJAAMU  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTEeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEHICHUH TPHUKIATHBIX
3a]a4 W 3a7a4 Ha HAXOXKJEHUE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIIUH.
Hannasi copepkarenbHas JTUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHHMA, a TaK)KE BBIPAKCHHIA,
COJIEpKaIlMX CTENEHU U JorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuaiga TOpPOUCXOAMT  JajbHeillllee  pa3BUTHE  aJTOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MpPeICTaBICHUS



3aKOHOMEPHOCTEN W 3aBHCHUMOCTEH B BHJE PAaBEHCTB W HEpaBeHCTB. Auredpa
npemsaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 3a7]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIMM U Tpa@UKU» TECHO
NeperuieTaeTcss ¢ JAPYrMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaK M C PEHICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJamMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIEIOBaTh IONY4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cojepKaTeITbHON TUHUN HAIleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBbIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHOM (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHol. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havaia mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpadUKu  CIOXKHBIX (YHKIUH, OMPEACNSITh KX HAWOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYMCIATH IUIOMAAu (QUryp U oObEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpEHHsI IpoueccoB. JlaHHas coaep:KaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHUYECKUX MOJEIIEH pPEAIbHBIX CUTyaluu,
MO3BOJIIET HAXOAWTh HAWIYYIIEE pPENIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33Jla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOro, (OPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyuaromuecs: y3HaT O
BBIJJAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopaepxaTenpbHO-MeToANYECKas TMHUS «MHOXKECTBa U JIOTHUKay BKIIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JOruku. TeopeTuko-
MHOKECTBEHHBIE NIPEACTABIICHUS IPOHU3BIBAIOT BECH KypC IIKOJIBHON MAaTEMATHKA
U TIpejiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIMI BCE pa3ieibl
MaTeMaTUKU M €€ TNPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCLMIUIMHBI W WX NPWIOKEHHS B eauHoe uenoe. [loatomy BaxkHO naTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMAaTUKHU W HCIOJIb30BATh €ro ISl BBIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMaTUKUW KaK HAayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpOTOCTh OOOCHOBaHMI U CJEIOBAaHUE OMNPEACIEHHBIM
npaBuWiaM  IMOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMU



MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS
00y4Jarommxcsi, O3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHHMS.

B yueGHOM Kypce «Anrebpa W Havajlla MaTEMaTHUYECKOTO aHai3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld pealbHBIX
CUTyallui, HWCCIEIOBaHMS JTHX MOJIeJied ¢ IOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/1aHUs BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOIB3YETCs JJIsl PEIICHUs] MPUKIAaIHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3WPOBATh  IPOOJIEMY.
JlearenbHOCTh TI0  (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOT'O aHAJIHU3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanauzay» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYMCICHUA

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue apodu. IlpumeneHne apobel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUW U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue  onepanMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHHS, TPABUIIA
OKPYIJICHHS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. lcnosbe3oBanue
MOJIXOJIAIICH (POPMBI 3aIMCH ICUCTBUTEIBHBIX YNCEN TS PEIICHUS MTPAKTHIECKUX
3aJ1a4y ¥ NpPeCTAaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCHWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrO4JIeH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koa(ppumentamu. Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUN, COAEPKAIIMX CTEEHU U KOPHHU.

HppaunroHanpHble YpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
VPPALMOHAIBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienue cucreM JIMHEWHBIX ypaBHEHHU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHU. OmnpenenuTens MaTpullbl 2X2, €ro TeOMETPUYECKUHA CMBICT H
CBOMCTBA, BBIUMCIICHUE €r0 3HAYECHUsS, IPUMEHEHHUE OIPENCIUTENS I PEIICHU
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHune NpukKIaHbIX 3ajad C I[OMOIIbIO



CUCTEMBbl JIMHEWHBIX ypaBHeHMU. lccnenoBaHue IIOCTPOEHHOM MOJEIU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYeCKUMX MOJENIEH pealbHOM CUTYyallMM C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amanus (yHKIUU. B3aumHO o00paTHBIE (QYHKIHH.
Komnosumus ¢yukuuit. I'padux QyHkmmmn. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIHIA.

ObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHU Qynkumu. Hymn yskumu.
[IpomexxyTku 3HaKonocTossHCTBA. UETHBIE 1 HeuéTHbIE pyHKUMU. [leproanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakKCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U LENbIM NoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpauUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peLICHUs YPABHEHUM.

Tpuronomerpruyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peEaJbHBIX MpoOIEccaXx M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHajmsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IMOCJIEOOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuHo yOpIBaromiast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUYHO YOBIBAOIEH MeOMETPUUYECKON
IPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN POCT. Hucio €. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUuu JUisl PELIeHUs pealdbHbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBHbIEe (YyHKIMM W MX CBOMCTBAa. TOuykM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢QyHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IlpuMeHeHue CBOICTB HEMpPephIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenre, reOMeTpUIeCKui u
(bu3MYeCcKuil CMBICT TPOU3BOAHON. Y paBHEHNE KacaTebHON K TpaduKy (QyHKITUH.

[IpousBogHbIE  BIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMMBbl,
NPOU3BENIEHUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.



MHo:xecTBa H JIOTHKA

MHOK€eCTBO, olepaluyd HajJ MHOXKECTBaMHW M WX CBoicTBa. JlmarpaMmbl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUSI PEAJIbHBIX IPOILECCOB W SIBJICHUW, NMPU PEUICHUM 33aJa4 U3 APYTUX
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yuciia 1 BBIYMCIICHUS

HatypaneHble u uenble yncia. I[IpumeHenne npru3HakoB AECIUMOCTH IIENbIX
yucel, HanOonpmmii oOmuii memurens (manee — HOJ]) m HamMeHslinee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurmMa EBkinuaa i peneHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpPUTOHOMETpUYecKas (HOpMBbI
3aMCH KOMIUIEKCHOTO 4Hclia. ApupMETUYECKHE Omnepanuud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu n-oil CTENEHU U3 KOMIUIEKCHOTO yucia. IIpumenenue
KOMIUIEKCHBIX YMCEI I pelieHus (PU3MUECKUX U TE€OMETPUUECKHX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne  ypaBHEHHM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad U 3a/ad U3 pazIu4HbIX Oo0JacTedl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS OJTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommosumuu Gyukuuii. ['eomerpudeckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckne meTonbl pelleHHs ypaBHEHMM W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMEeTPAMH.

Hcnons3oBanue rpadukoB GyHKIUN Uil HCCICIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUW 3a7ady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4€CKOr0 aHAJIN3A



[Tpumenenne MpoU3BOIHON K MCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAMMEHbBLIETO  3HAYEHUH
HENpephIBHON (QYHKIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAxXOXKICHUS HAWIYYIIero pELICHUS B
NPUKIAAHBIX 3aJadax, JUIsl OIPENENICHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
anieMeHTapHbIX QpyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

WHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JIeiOnura.

[Ipumenenrne WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHIManbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaK akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MPOLeyp TPaXKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHHUSIM POCCUNCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3nYecKasi aKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA



cOPMHUPOBAHHOCTh  IKOJOTHYECKON  KYJIbTYpPhl, TOHHMAaHUE BIUSHUS
COITMATTbHO-IKOHOMUYECKUX IMPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMaTHYeCKUX 3HAHWUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH U OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeJIOBEUYECKOW MESITEIBHOCTH, ITAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOW KakK CpEJICTBOM MO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBIBIIT M XAPAaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/IeNICHUs TOHATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENIBHO JT0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIM
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee  MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabcKme 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUUEe,  MNpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00bEKTa, sIBJICHMUsI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIMPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBAaTh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKXKe BBIABUTATH
MIPEJIIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJISITh JeQUIIUTHl HHPOPMAIMH, JAaHHBIX, HEOOXOAMUMBIX IS OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBEIOMPATHh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(OOPMAIMIO PA3TUYHBIX BHJIOB H
dbopMm mpeaCcCTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIun 1o CaMOCTOSITENIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOACHEHUS IO XOAYy PCELICHUA 3a1auH,
KOMMEHTHPOBATH IOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMod 3aJaud, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IIOHMCK
pEelIeHNsl, COINOCTABIATh CBOM CYXACHUA C CYXICHUSAMHU APYTHX YYACTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4yMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

NIPEACTABIATh PE3YJIBTAThl PEICHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSTENbHO BbIOMpATh (opmar BBICTYIUIEHUS € YYETOM 3ajad
IpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BRIOMPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMOINIPOBEPKHM, CaMOKOHTPOJISL TIporiecca W pe3yibTaTa perieHus
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, TAHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3YNIbTATa LEIH U YCIOBHUSIM, OOBSICHITH IPUUHHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAMBUAYaIbHOU
paboTbl mpuU peHIeHUuH Y4YeOHBIX 3a7ad, MPUHUMATh I€db COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacmpeneisiTh
BUJIBI pabOT, JIOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIIMOBBIX (Gopmax paboTsl (0O0CYykAeHHs, 0OOMEH MHEHU,
«MO3TOBBIE INTYPMBI» W HHBIE), BBHIMNOJIHATH CBOIO YacTh pabOThl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH WICHAMH KOMAaH[bI, OLIEHUBAThH
KayeCTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOywenuss B 10 kiaacce oOydaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOrO aHaTU3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU: PALUOHATIBHOE 4YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUWN U pealbHOU KU3HU;

NPUMEHSATH NMPUOIMKEHHBIE BBIUMCICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHNN;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCU NEUCTBUTENIbHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U MIPEJICTABICHHS JAHHbIX;

cBOOO/IHO OIEpPUPOBaTh MOHATHEM: apU(PMETHUYECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAILHBIM ITOKa3aTeleM;

CcBOOOJIHO ONEpUpOBaTh MOHATHUAMHU: JIOTapU(PM UHKcia, JACCITHUYHBIE U
HaTypaJbHbIC JIOTapU(MBL;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHus U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHSTh pPa3IMYHbIE METOJbl PEIICHUs PalUOHAIBHBIX MU JPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJ HHTEPBAJIOB Il pELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOIOWIEH OT OJHOH INEepeMEHHOM,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOTOYJI€Ha, IPUMEHATH
JICJIEHNE MHOTOWJIEHa Ha MHOTOWIEH C OCTaTKoOM, TeopeMmy be3y u teopemy Buera
JUISL pellieHus 3a/1a4;

CBOOOJIHO OMNEpUPOBAaTh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuUId, ONPEACIIMTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKUH CMBICI,
UCIIONIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 uisi BHIYMCICHUS €ro 3HaueHus,
OPUMEHATb ONPEACTUTENN MJI PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICTTUPOBATh PEANbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl U OINpEAEIIHUTENEH,
UHTEPIIPETUPOBATH MOJYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBITNOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKAIINUX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOIICTBa JorapudmoB st npeodpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKECHUM;

cBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: HPPAIMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS POBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKre GopMyIIbl TSl TPeoOpa30BaHUs
TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

CBOOOMIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh  HEoOXOAuMble  (OpPMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJICJIMPOBaTh pealibHble CUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJayd, MHCCIENI0BATh
NOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amnmapara ajreophl.

DyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEpPUPOBATh MOHITHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKUIMH, KOMOO3ULMUsA GyHKUMNA, Tpaduk QyHKUIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUH QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: 4YETHbIE H HEUETHBIC (DyHKIUH,
nepuoandeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LENbIM [OKa3zareiaeM, rpauk CTENEeHHOW (YHKIIMM C HATYpPaJbHBIM U LEJIbIM



nokasaresnem, rpauk KOpHs n-oil cTeneHu Kak (yHKIUU OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONepUpOBaTh TMOHATUSMU: JUHEHHAs, KBaJpaTuyHas U JPOOHO-IMHEIHas
(GyHKINU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEA0OBAHUE U MOCTPOCHHE UX TPa(UKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeslbHas M JorapupmMuyeckas
GbyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpa@UKUA ISl pElICHUS
YPaBHECHUM;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpeseNieHue TPUTOHOMETPHUECKHUX (DYHKIUI YMCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCcKOro aHajm3a:

cBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeThyeckas U TeoMeTpUudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs peajbHBIX 337ad IPUKIIATHOTO
XapakTepa;

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: NIOCIEN0BATENBHOCTD, CIIOCOOBI 33/ JTaHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUHU, TOYKH
pa3psiBa rpaduka GyHKINU, aCUMIITOTHI Ipadrika GyHKINH;

CBOOOJHO OINEPUPOBATH TMOHATHEM: (PYHKIHUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 715 peLIeHUs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSMU: TepBasi M BTOpas IPOU3BOJHBIC
dbyHKIIMU, KacaTelbHas K Tpaduky QyHKINY;

BBIYKCIIATH [TPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  MOHATHSIMHU:  MHOXXECTBO, ONEpalMy  Haj
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pPealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: OIpPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YECKOTO 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.



K xonmy obOydyenuss B 11 kjacce oOy4aromuics TOJYYUT CIICTYIOIIHE
NpeIMETHbIE PE3yJIbTaThl MO0 OTACIbHBIM T€MaM paboyell mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOTr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OMEpUPOBATh TMOHATUSIMHU: HATypaJlbHO€ M I1EJI0€ YHCIIO,
MHOJKECTBA HATYPAJIBHBIX U LEJBIX YUCEJ, UCIOJIb30BaTh IPU3HAKU JECIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypanbHBIX 4ncen ISl pelieHus 3aa4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOAYJIO, 3alKMChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIC YHCa B ajaredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jgorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PEUICHUS C  I[OMOIIBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW IMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OPMYJIBl Il  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

pemarb palMOHAJIbHBIE, UppalOHaJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAapPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU JABYX ()YHKIIMIA;

CTPOUTh TIEOMETpHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJIHO OMNEpPUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPHUUECKHX

(yHKmii;



NPUMEHATh (YHKIIUUA JJI1 MOJEIUPOBAHHUS W HWCCICIOBAHUSA PEaTbHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKoOro aHajamusa:

UCITOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHUs (DYHKIIMM HETPEPHIBHOW Ha
OTPE3KE;

WCIIOIB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IIEr0 pPELICHUs B
NPUKIAIHBIX, B TOM 4YHCJIE€ COLUMAJIBbHO-DKOHOMMYECKHX, 3ajadax, Il
OTpE/IENICHUs] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJod WM
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: I€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTETpaJl, HAXOAWTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TJIOMIAIHN TIOCKUX (GUTYP U OOBEMBI TEJl C TIOMOIIBIO UHTETPAIa;

MMETh MPEACTAaBICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaByieHUsI TP PepeHITNATbHBIX YPaBHEHU;

pelaTe NpUKIAJHbIE 3aa4d, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOIO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/

HauMenoBanue
pa3aesioB u TeM
NporpamMmbI

KoanuyecTBO 4acos

Bcer
o e padoThl

KonTpoabHubl

IIpakTuyeckn
e padoThbI

DJIeKTpPOHHBIe (HH(POBbIe) 00pa3oBaTeIbHbIC PECYpPChl

MHokecTBO
JIEHCTBUTEIILHBIX
YHCell.
MHOT04JICHEI.
PanmonanbHble
ypaBHEHUS U
HEpaBEHCTBA.
CucreMbl TMHEHHBIX
ypaBHEHUU

24 1

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQO7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/

ITocnenoBarenbHOCT
U ¥ IIPOTPECCUU

Apudpmernueckuii
KOpEHb N-0
CTETEHH.
WppaunonanbHble
YpaBHEHHS
OyHKIUYU U
rpaduKu.
Crenennas
(GYHKIHUS C LIeTBIM
nokaszaresem

10 1

15 1

12 1

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

https://ege.fipi.ru/bank/index.php ?proj=AC437B34557F88EA4115D2F374B0
AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/

https://ege.fipi.ru/bank/index.php ?proj=AC437B34557F88EA4115D2F374B0
AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/

Iloka3arenbHas

GbyHKIHS.
IToka3zaTenbHbIe

YpaBHEHUS
Jlorapudmuaeckas
byHKLHS.

10 1

18 1

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/




Jlorapudmudeckne
YpaBHEHHSI

Tpuronomerpuyeck
7 Y€ BBIPAKCHUS U
ypaBHEHUS

22

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

HenpepoiBHbie

8 byHKIMN.
[IpounsBogHas

20

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQO7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

IToBTOpEHUE,
0000111eHNE,
cucTeMaTu3anus
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

136

10

16

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQO7B https://resh.edu.ru/ https://skysmart.ru/distant/euide/




11 KIIACC

Ne HaumeHnoBanue KoaudecTBO 9acoB
n/ pa3aesioB U TeM Bcer Kourponbubl  Ilpakruyeckn  JJeKTPOHHBbIE (HH(pPOBLIE) 00pa3oBaTeIbHbIE PECYPChI
n NporpamMmbl 0 € padoThl e padoThbI

Uccnenosanue

1 byHKIH ¢ 29 1 3 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
IOMOILIBIO AQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

IIPOU3BOHOM

2 [lepBoobOpazHas u 12 1 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
HHTErpan AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

I'padpuku

3 TP;IFOHOM?TqueCKH 14 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
X QYHKIIH AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
Tpuronomerpuueck
W€ HEPABEHCTBA
HppaunonaneHsle,

4 MOKa3aTelIbHbBIE U 24 1 3 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
norapudmudeckue AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

HEpPAaBEHCTBA

5 KoMmuekcHbie 10 1 0 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
qucia AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

6 HarypanbsHbie n 10 1 1 https://ege.fipi.ru/bank/index.php ?proj=AC437B34557F88EA4115D2F374B0
LIENBIC YHCIIa AQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

Cucremsnl
pALMOHAIBHBIX,

7 HppanoOHaIbHBIX 12 1 1 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
MIOKa3aTeIbHbBIX U AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/
norapuMUIEeCKUX
YpaBHEHUU

3 3amaun ¢ 16 1 2 https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
rmapaMmeTpamu AQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/




[ToBTOpEHME,

9 0000111eHHE,
CHCTEMAaTH3aIUs
3HAaHUH

16

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AOQ7B https://resh.edu.ru/ https://skysmart.ru/distant/guide/

OBIIEE KOJIMYECTBO
YACOB 10
ITPOTPAMME

136

10

14




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounuectBo yacos
Ne ni/m Tema ypoka Beero KonTposabHubie IIpakTHYeckue
padoThI padoThI
1 [[MHOk€eCTBO, Olepaliy HaJl MHOKECTBAMU U UX CBOMCTBA 1
2 Huarpammsbl Jitnepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO arnmapara Juist 1
pelieHus 3a1a4
4 Pannonanphblie yncia. OObIKHOBEHHBIE U AECATUYHbBIC 1
Ipobu, MPOLEHTHI, OECKOHEUHBIE MIEPUOAUYECKUE ApOOU
5 Pannonanbehblie yncia. OObIKHOBEHHBIE U AECATUYHbBIC 1 1
Ipobu, MPOLEHTHI, OECKOHEUHBIE TIEPUOANYECKUE ApoOU
6 [Ipumenenue apobeii U MPOIEHTOB I PEIICHUs 1
MIPUKJIaIHbIX 3324
7 [Ipumenenue apodeii U NPOIEHTOB I PEeIICHUs 1
MPUKJIAIHBIX 3a/1a4
3 JleiicTBuTENbHBIE Uncna. PalinoHanbHbIe U HPPALIMOHATIBHBIE 1 1
qucna
9 Apudmerrueckue ornepanuu ¢ JeHCTBUTEILHBIMU YUCIIaMU 1
10 Monaynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1
11 [TpubnuxEHHBIE BRIYUCIICHUS, TIPaBUIIa OKpYTJIEHHA, 1
MIPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI
12 OcCHOBHBIE METOBI pelICHUs LEbIX 1 IpoOHO- 1
palMOHANBHBIX YPABHEHUH U HEPABEHCTB
13 OCHOBHBIE METOABI PEIICHH LEMbIX U IpoOHO- 1
paloOHaIbHBIX YPABHEHUH U HEPABEHCTB
14 OCHOBHBIE METO/BI PELICHUS 1IEJIBIX U IPOOHO- 1 1

palnMoHaIbHBIX YPAaBHEHUI U HEPABEHCTB

15 MHorousneHss! OT OJHOM IEPEMEHHOU. JleJIeHrne MHOro4JIeHa 1



Ha MHOTOWIEH C ocTaTKoM. Teopema besy

16 MHorouieHsl ¢ nenbiMu kodpdunuentamu. Teopema Buera

17 Pemrenne cucreM JTMHEHHBIX YpaBHEHUN

18 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
Matpuiia cuCTeMBI JIMHEWHBIX ypaBHEHUI. OnpeaenuTelb

19 MaTpulbl 2X2, ero reOMETPUUYECKHI CMBICI U CBOICTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20 OHR@HCHHTGHB MATPHUIII 2X2, €r0 FeOMETPUUYECKUN CMBICIT U
CBOMCTBA; BBIYUCIICHUE €r0 3HAYCHUS

71 HpmvieHeHHe ONPEAIETUTENS ISt PELCHNS CHCTEMDI
JIMHEWHBIX YPAaBHEHUN

2 PemeuHHe NPUKIATHBIX 33124 € OMOLIBIO CHCTEMBbI
JIMHEUHBIX YpaBHEHUMN

23 Peme“HHe MPHKJIAHBIX 3224 € MOMOLIBIO CHCTEMBbL
JIMHEWHBIX YpAaBHEHUN

o KonTponbnas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHcTBA. CUcTeMbl TUHEHHBIX YpaBHEHUN"

75 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS
MOCIe0BaTeNbHOCTEN. MeTo MaTeMaTu4eCKOW HHAYKIUN

26 MOHOTOHHBIE Y OTPaHUYEHHBIE [10CJIEJOBATEILHOCTH.
HcTopus ananmsa 6€CKOHEUHO MaJbIX

27 ApudmeTrueckas nmporpeccus

28 ['eomeTpuyueckas nporpeccus

29 beckoneuyHo yObIBaroIasi reoMeTpruiecKast porpeccus

30 CymMma 6eckoHeuHO yObIBaroIeil reoMeTpru4ecKoi
MIPOrpeccuu

3 JIMHENHBIN U 3KCIIOHEHIMaNbHBIN pocT. Uucino e. opmyiia
CJIOXHBIX MPOIICHTOB

3 JInHEeNHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yncio e. @opmyna
CJIOXHBIX MPOLIEHTOB

33 Hcnonbs3oBaHue Nporpeccuu Uisi pelieHus: peayibHbIX 3a]a4u



MIPUKIIAHOTO XapaKTepa

34 KonrtponsHas pabdora: "[locnenoBareabHOCTH U Iporpeccuu’”

35 Oynkius, cnocoOsl 3aganus GyHkuu. BzanMHo oOpaTHbIE
dbyakuun. Komnosunus Gyskimit

36 I'paduk pynkmu. InemeHTapHbIC TPEOOPA30BAHMS
rpaduKoB (PyHKIIHIA

37 OO6nacTp ornpeneneHuss 1 MHOKECTBO 3HAUCHUH (DyHKIHH.
Hynu @ynxiun. [TpomexyTku 3HaK OCTOSIHCTBA

33 Yérabie 1 HeuéTHBIC pyHKIMU. [leproanueckue QyHKIHH.
[TpomMexyTKM MOHOTOHHOCTH (PYHKIIMH

39 MaxkcumyMmbl 1 MUHUMYMBI yHKIMH. HanGombiee u
HaMMEHbIIIee 3HaYeHNE (QYHKIIUN Ha TIPOMEXKYTKE

40 Jlunelinas, KBaIpaTU4IHas U IPOOHO-IMHEHHAsT GYHKIIUU

A1 DneMeHTapHOe HCCIIeI0OBaHNE U MTOCTPOSHHUE IPaUKOB ITUX
byHKIUH

49 DneMeHTapHOe Ucciel0BaHue U TOCTPOEHHUE IpauKOB 3TUX
byHKIMA

43 CrerneHs ¢ 1eI6IM IT0Ka3aTenaeM. buaom HeroToHa

44 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona

45 CrenenHast GyHKLUS C HATYPaJIbHBIM U LEJIBIM [TOKa3aTeIeM.
E€ cBolicTBa u rpaguk

46 KonTponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u
rpacduk"

47 ApI{(bMeTquCKHﬁ KOPEHb HaTypaJIbHOM CTETIEHU U €ro
CBOHCTBa

48 ApI{cheTquCKHﬁ KOpPEHb HAaTypaJIbHON CTENIEHU U €T0
CBOHCTBa

49 [TpeoOpa3oBaHms YNCIOBBIX BBIPAKESHHUN, COACPIKAIIINX
CTENEeHU U KOPHU

50 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX

CTCIICHU U KOpHU




[TpeoOpa3oBaHus YUNCIOBBIX BBIPAKECHUHN, COIEPIKAIINX

51 1
CTETeHU U KOPHU

57 WppatnmonansHele YPABHEHHSL. OcHOBHBIE METOBI PELICHUS 1
UpPPpaLMOHAIIBHBIX YpaBHEHUI

53 WppanmonanbHele ypaBHEHUS. OcHOBHBIE METO/BI PELLIEHUS 1
UPPallMOHATIBHBIX YpaBHEHUI

54 WppatnmonansHele YPABHEHHSL. OcHOBHBIE METOBI PELICHUS 1
UpPPpaLMOHAIIbHBIX YpaBHEHUI

55 PaBHOCI/IJII:HI)IC NEPEXO/Ibl B PEILIEHUU UPPALIIOHATbHBIX 1
ypaBHEHUH

56 PaBHOCI/IJII:HI)IC NEPEXO/Ibl B PEILICHUU UPPALIMOHATBHBIX 1
ypaBHEHUH

57 PaBHOCI/IHEHHe MEPEXO/Ibl B PEIICHUU UPPAIIMTOHATBHBIX 1
YpaBHEHHI

53 PaBHOCI/IJII:HI)IC NEPEXO/Ibl B PEILIEHUU UPPAL[TOHATbHBIX 1
ypaBHEHUH

59 CaoiicTBa ¥ rpaduK KOpHS N-OM CTETIEHU KaK (PYHKIIMU 1
0o0paTHOM CTENEHU C HaTypaJIbHbIM MTOKa3aTeIeM

60 CgoiicTBa 1 rpaduK KOPHSI N-0il CTETNIEHN KaK (PyHKITUU 1
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM MOKa3aTeaeM

61 KonTponbhas padbora: "CBoiicTBa u rpaduk KOpHsI n-oi 1
creneHu. MppanuoHnaneHble ypaBHeHuUs"

62 CreneHs ¢ palMoHaIbHBIM [IOKA3aTENIEM U €€ CBONWCTBA 1

63 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1

64 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1

65 IToka3zarenbHast QyHKIMS, €€ CBOICTBA U rpaduk 1

66 Hcnonb3oBanue rpaduka GyHKINU IS pelIeHUs] ypaBHEHU I 1

67 Hcnonb3oBanue rpadrka QyHKINN I pelIeHUs] ypaBHEHUI 1

63 [TokazaTenbHbIe YpaBHEHHUS. OcHOBHBIE METObI PELLICHUS 1
[I0KA3aTeIbHBIX YPABHEHUN

69 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHHUSI 1



[I0KA3aTEJIbHBIX YPAaBHEHUU
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS

70 [I0Ka3aTeIbHbIX YPaBHEHUN !

71 Kontponbnas padota: "[lokazarenpHas GyHKIIHS. 1
[TokazarenbHble ypaBHEHUS"

72 Jlorapudm uucna. CoiicTBa jorapugpma 1

73 Jlorapudwm uucna. CoiicTBa jorapugpma 1

74 Jlorapudwm yucna. CoiicTsa jorapudpma 1

75 JlecATUUHBIE U HATypaJIbHbIE JTOrapH(pMbl 1

76 JlecATUUHBIE U HATypaJIbHbIE JOrapu(pMbl 1

77 IIpeoOpa3oBaHue BbIPAXKEHUH, COACPIKALIMX JIOTapU(MBI 1

78 IIpeoOpa3oBaHue BbIPAXKEHUH, COACPIKALIMX JIOTapU(MBI 1

79 IIpeoOpa3oBaHue BbIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI 1

80 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1

81 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1

82 Hcnonp3oBanue rpaduka GyHKIMK I pEeHICHUs] YpaBHEHUH 1

83 Hcnonb3oBanue rpaduka QyHKUNN 1)1 pellIeHUs] ypaBHEHUI 1

34 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1
JorapupMUUECKUX ypaBHEHUH

35 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1
Jorapu(MUYECKUX YpaBHEHUM

36 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIICHUS 1
JOTapu(PMUUECKUX YpaBHEHUM

37 PaBHOCI/IJ'II:HI)IG MEPEXObl B PEIICHUH JTIOTapH(PMHIECKIX 1
ypaBHEHUH

23 PaBHOCI/IJIEHBIe NepeXobl B PEIICHUH JOTapHU(PMUUECKIX 1
ypaBHEHHH

29 KonTponbnas pabora: "Jlorapudpmuueckas GyHKIuUS. 1
Jlorapudmudeckue ypaBHeHUS"

90 CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YUCIOBOTO 1



aprymeHTa
CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YUCIOBOTO

91 1
apryMeHTa
92 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMeHTa 1
93 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOr0 aprymMeHTa 1
94 Tpuronomerpuueckas OKpy>KHOCTb, OIpEAEICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIHUN YUCIOBOTO apryMeHTa
95 Tpuronomerpuueckas OKpy>KHOCTb, OIpeEICHHUE 1
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
96 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1
97 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
98 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
99 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
100 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUI 1
101 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
102 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
103 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
104 PelreHne TpUroHOMETPUYECKUX YPABHEHUM 1
105 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
106 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
107 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
108 Pemennie TpUroHOMETpHUYECKUX ypaBHEHUIN 1
109 Pemenuie TpUroHOMETpUYECKUX ypaBHEHUIN 1
110 Pemrenne TpuroHoMeTpru4eCKUX ypaBHEHUN 1
111 Kontponbnas padota: "TpuroHoMeTpruiecKne BEIPAKECHUS 1 1

TPUTOHOMETPUYECKHE ypaBHEHUS"

112
113
114
115

HenpepriBHble GYHKIIMN U UX CBOWCTBA

Touka pa3pbiBa. AcUMNTOTHI rpauKoB PyHKINN
CpoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke
CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE

|




116 Meroa MHTEPBAJIOB VISl pELICHUS] HEPABEHCTB 1
117 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1 1
119 [TpumMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLNHN ISl PEILICHHS 1
3aa4y
120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JJIs1 PEIICHHS 1
3a1a4
121 [lepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Onpenenenue, reOMETPUYECKUM CMbBICI POU3BOIHON 1
123 Onpenenenue, GU3NYECKUN CMBICIT IPOU3BOIHOM 1
124 VYpaBHeHHe kacaTenbHOU K rpaduky GyHKIIUU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIIUN 1
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIIUN 1
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (HYHKIUH 1 1
128 [Ipon3BoiHast CyMMBI, IPOU3BEAECHMSI, YACTHOTO U 1
KOMITO3UIIUU (DYHKITHIA
129 [Ipou3BogHast CyMMBI, TPOU3BEIEHUS], YACTHOTO 1 1
KOMITO3HUITUHU () YHKIIHIA
130 [Ipon3BoHas CyMMBI, IPOU3BEAECHMSI, YACTHOTO U 1
KOMITO3UITUHU (DYHKITHIA
131 KontpomnsHas padora: "[IpouzBoanas” 1 1
132 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIHS 3HAHUN: |
"YpaBHeHnus"
133 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3alMs 3HAHUH: 1
"®yHkuun"
134 Hrorosast koHTpopHAs paboTa 1 1
135 Hrorosast koHTpopHAs paboTa 1 1
136 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUMA 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 16




11 KIIACC

KoumnuecTBo yacos
Ne ni/m Tema ypoka Beero KonTposabHubie IIpakTH4eckue
padoThI padoThI
1 [IpuMeHeHne MPOM3BOTHON K UCCIICTOBaHMIO (DYHKIIMIA HA 1
MOHOTOHHOCTb U DKCTPEMYMBI
2 [TpumMeHeHre NpPOM3BOIHON K UCCIENOBAaHHIO (DYHKIIHIA Ha 1
MOHOTOHHOCTb M KCTPEMYMBI
3 IIpuMeHeHre TPOU3BOIHON K UCCIEN0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIEN0BaHUIO (DYHKIMIH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
5 [TpumMeHeHre TpON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
6 [IpuMeHeHre TPOU3BOIHON K UCCIIEN0BaHUIO (DYHKIMI Ha 1 1
MOHOTOHHOCTb U DKCTPEMYMBI
7 Haxoxaenne HauboIb111ero 1 HaMMEHbILIEro 3HaYCHUS 1
HenpepbIBHON (YHKIIMU HA OTPE3Ke
3 HaxoxxaeHne HanOobIIero 1 HAMMEHbIIETro 3HaYeHU s 1
HEeNpepbhIBHON (DYHKIIUU HA OTPE3Ke
9 Haxoxaenne HauboIb111ero 1 HaMMEHbILIEr0 3HaYEHUS 1
HenpepbIBHON (YHKIIMU HA OTPE3Ke
10 Haxoxaenne HauboIbI111ero 1 HaMMEHbIIEro 3HaYECHUS 1
HenpepbIBHON (YHKIIMU HA OTpPE3Ke
11 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYCHUS 1
HenpepbIBHON (DYHKIIUU HA OTpE3Ke
12 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEro 3HaYeHUS 1 1
HEeNpepbIBHON (YHKIIMU HA OTPE3Ke
13 [IpumeHneHne MpONU3BOIHON Il HAXOXKACHHS HAUITY4ILIEro 1
penieHus B MIPUKJIIAIHBIX 3a1a4ax




HpI/IMeHeHI/Ie HpOH?;BOI[HOfI IJI HAXOKACHHWA HAUTTYYIICTO
PEIICHNUA B IIPUKJIAAHBIX 3a1a4ax

IIpumeHeHne MPOU3BOHON Ul OIIPEIEIICHUS CKOPOCTH U
YCKOpEHHsI IpoLecca, 3alaHHOT0 (hOpMyIIoi miu rpaduKkoM
[IpuMeHeHne MPOU3BOIHOM IS OIIPENEICHUS CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3alaHHOro (GopMyInoil uiam rpadgukom

17 Kommnosumus ¢hyHkmmii

18 Kommnosumus ¢hyHkmmit

19 Komnozumust pyHKImit

20 I'eomeTprueckue oOpa3pl ypaBHEHHUH HA KOOPIUHATHOM
IIJIOCKOCTH

71 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAUHATHON
IJIOCKOCTH

2 KonTponbnas padora: "}/'I‘CCJIGILOBB.HI/IG GyHKIMi ¢
IIOMOUIBIO IPOU3BOJHOU

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO I1EPBOOOPA3HBIX

o4 ITepBooOpazHble aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0XIEHUS NIEPBOOOPA3HBIX

75 ITepBooOpazHble aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0XIEHUS IEPBOOOPA3HBIX

26 NHterpai. I'eoMeTpudyecKnii CMBICI HHTETpaa

27 Brruucnenue onpeaenéHHOro MHTErpaa mno Gopmyse
Herotona-JleitOHuma

73 Beruucnenue onpenenéHHOro HHTErpaia mno gpopmyine
Herotona-Jleitonuma

9 [IpumeHneHue nHTErpana s HaxoXACHUS IIoIanen
IUIOCKUX (DUTyp

30 [Ipumenenue nHTerpana s HaxoXAeHUs 00bEMOB
TE€OMETPUUYECKUX TET

31 [Tpumeps! pemenunit fuddepeHaaIbHbIX ypaBHEHUH

32 ITpumeps! pemeHunit quddepeHaaIbHbIX ypaBHEHUN




MartemMaTuueckoe MOACIINPOBAHUC PCAIBHBIX NPOLUCCCOB C

33 noMoIpio auddepeHnaIbHbIX YpaBHEHUH !

34 Kontponbnas padota: "[lepBoodpazHas u maTErpan” 1

35 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKu 1

36 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKu 1

37 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpadUKU 1

38 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1

39 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1

40 OT10op KOpHEH TPUTOHOMETPHYECKHX YPaBHEHUH C 1
MTOMOIIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

41 OTt60p KOpHEH TPHTOHOMETPHIECKHX ypaBHEHUH C 1
IIOMOLIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU

42 OT10op KOpHE TPUTOHOMETPHYECKHX YPaBHEHUH C 1
MTOMOIIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

43 OTt60p KOpHEH TPHTOHOMETPHIECKHIX YpaBHEHUII C 1
IIOMOLIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU

44 PeleHre TpUroHOMETPUYECKUX HEPABEHCTB 1

45 PeleHre TpUroHOMETPUYECKUX HEPABEHCTB 1

46 PeleHre TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

48 KonrtponbHas padora: "['paduku TpUroHOMETPHUUECKUX 1
¢yskuii. Tpuronomerpuueckue HepaBeHCcTBA"

49 OcCHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/BI PELIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/BI PELLIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUUECKUX 1
HEPaBEHCTB

54 OcHOBHBIE METOBI PELIECHUS JIOrapU(PMUIECKIX 1

HCPABCHCTB




OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUIECKUX

55 1
HEPaBEHCTB

56 OcHOBHbBIE METOBI PELICHUS JIOrapu(PMUIECKIX 1
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHHS UPPALIIOHAILHBIX HEPABEHCTB 1

58 OcCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1

59 OcCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB 1

60 OcHOBHbBIE METOIbI PELICHUSI UPPAIIIOHATILHBIX HEPABEHCTB 1

61 Fpa(bnqecime METO/IbI PEIICHUS UPPALTUOHATIBHBIX 1
ypaBHEHHH

62 Fpa(bnqeczcne METO/IbI PEIICHUS HPPATMOHAITBHBIX |
ypaBHEHUH

63 ['padmyeckue MeToAbl pelieHus MoKa3aTeNbHbIX yYpaBHEHUN 1

64 I'padmyeckue MeToabl peleHus MoKa3aTeabHbIX 1
HEPaBEHCTB

65 Fpa(bnqecFHe METO/IbI pEIIeHUS JIoTapu(PMUIECKUX 1
ypaBHEHUH

66 I'padrueckue MeToabl pereHus JIorapupMUIECKIX 1
HEPaBEHCTB

67 I'paduueckue MeTO bl pelIeHUs JOrapuPpMUIECKIX 1
HEPaBEHCTB

63 I'paduueckue METOIBI pelIeHNS TOKA3aTeIbHBIX U 1
JorapupMUUECKUX ypaBHEHUN

69 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U 1
JOTapu(PMUIECKUX YPaBHEHUN

70 I'paduueckue METOIBI peIIeHNs TOKA3aTeIbHBIX U 1
Jorapu(pMHUUECKUX HEPABEHCTB

7 I'paduueckue METOIBI peIIeHNs TOKA3aTeIbHBIX U |
norapu(pMHUUECKUX HEPABEHCTB

79 KonrtponsHas pabdora: "UppairioHaibHble, TOKa3aTelbHbIE 1

u norapudMuyecKkue HepaBeHcTBa"




KommiekcHbie uncna. Anredpandeckas u

3 TPUTOHOMETpHYECKasi pOPMBI 3aMKUCH KOMIUIEKCHOTO YKCIia !

74 KommiekcHbie uncna. Anredpanyeckas u 1
TPUTOHOMETpHUECKasi POPMBI 3aIUCH KOMITJIEKCHOTO YUCIIa

75 ApubdmMeTnieckre onepanuy ¢ KOMITIEKCHBIMHA YUCIIaMU 1

76 ApubdmMeTnieckre onepanuy ¢ KOMITIEKCHBIMEA YUCIIaAMHU 1

77 N300paskeHre KOMIUIEKCHBIX YMCel Ha KOOPAWHATHOMN 1
IJIOCKOCTH

73 N300parkeHre KOMIUIEKCHBIX YUCeIl Ha KOOPAWHATHOM 1
TJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILJIEKCHOTO 1
qucia

30 ®opmyna Myaspa. KopHu n-0ii CTENEHN U3 KOMIUIEKCHOTO 1
qucna

31 [IpuMeHeHne KOMIUIEKCHBIX YHCEN [Tl PEIICHUS 1
(U3NIECKUX U TEOMETPHUECKUX 3a7a4

82 Kontponbnas padota: "KomrmiekcHsie uyncna" 1

83 Harypanbhbie u 1ienbie gyucia 1

84 HarypasibHble U 1enble yucia 1

85 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEJbIX YUCEI 1

86 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEI 1

37 [IpuMeneHue npu3zHakoB AenuMocTu uenbix yucen: HOJ u 1
HOK

38 [IpuMeneHnue npu3HaKoB AeMUMOCTH 1ebix yucen: HOJ u 1
HOK

29 [IpumeHeHne MpU3HAKOB JAETUMOCTH LENbIX YHCEI: OCTaTKH 1
110 MOAYJIIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEI: OCTATKU 1
10 MOAYJIIO

91 [IpumeneHne MpU3HAKOB AETUMOCTHU LENbIX YHCEIT: 1

AJITOPUTM EBxmuaa nis pCHICHUSA 3a/]a4 B LEJIbIX YUCIIaX




92 KonrtponsHas pabdora: "Teopust nenbix yncen"

93 Cucrema 1 COBOKYIIHOCTh ypaBHEHUM. PaBHOCUIIBHBIE
CHCTEMBI U CUCTEMBbI-CIIE/ICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUSI

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHAIIBHBIX YPaBHEHUH

9 OCHOBHBIE METO/IbI pelICHUS CHCTEM 1 COBOKYITHOCTEH
UppalMOHATIbHBIX YpaBHEHUI

97 OcCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN
[I0Ka3aTeIbHBIX YPABHEHUN

98 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
[0Ka3aTeIbHbIX YPaBHEHUN

99 OcCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHECHUI

100 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
Jorapu(MUUECKUX ypaBHEHUN
[IpuMeHEeHNEe CUCTEM K PELICHUIO MATEMAaTUYECKUX 3a/1ad U

101 3aJ1a4 U3 pa3IM4YHbIX 00JaCTe HayKu U pealbHOM KU3HH,
MHTEPIPETALMSI IOITYYEHHBIX PE3YJIbTAaTOB
[IpuMeHeHne CUCTEM K PELIeHHIO MaTeMaTHYeCKUX 3a/1a4 U

102 3aJa4 U3 pa3IMyuHBIX 00JacTell HAyKu M peabHOM JKU3HH,
MHTEpIpeTaIHsl TOTYYEHHBIX PE3YJIbTaTOB
[IpumeHeHne HEPaBEHCTB K PEIICHNUI0 MaTeMaTHUYECKUX

103 3aJ]a4 M 3a/1a4 U3 Pa3InYHbIX 00JIacTei HayKu U peabHOU
KHU3HU, HHTEPIPETALUs OJYyYEHHBIX Pe3yJIbTaTOB
KonTponbnas padora: "Cuctembl paliluoHaIbHBIX,

104 UppalMoOHAIbHBIX [TOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEeHHN"

105 PanyonaneHbIE ypaBHEHMS C MapaMeTpaMu

106 PanvoHaneHbIE HEPABEHCTBA C TAPAMETPAMHU

107 PanyoHanpHbIE CUCTEMBI € TapaMeTPaAMHU




108 HppauunoHaibHble ypaBHEHMS, HEPABEHCTBA C IIapaMETPaMHU 1
109 WppatmoHajibHble CUCTEMBI ¢ TapaMeTpaMHu 1
110 [TokasaTenbHble YpaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1
111 IToka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu
orapu(pMUUECKUE CUCTEMBI C TapaMeTpaMu
113 J 1
UTOHOMETPUYECKHE YPABHEHUS C ITapaMeTpaMu
114 T y 1
115 TpuronomeTpuueckre HEPaBEHCTBA C TAPAMETPAMHU 1
UTOHOMETPUYECKHE CHCTEMBI C ITapaMeTpaMu
116 T 1
[TocTpoeHne u uccine0BaHNe MaTEMAaTUIECKIX MOZETIEH
€aJIbHBIX CUTYAIUH ¢ IOMOIIbIO YPaBHEHUI ¢
117 1
napameTpamu
[TocTpoeHne u uccieq0BaHNe MaTEMAaTUIECKIX MOZETIEH
€aJIbHBIX CUTYAIUH ¢ IOMOIIBIO CUCTEM YpaBHEHUI! ¢
118 1
napameTpamu
[TocTpoeHue u uccineq0BaHuEe MaTeMaTUYECKUX MOeNe
119 peanbHBIX CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHUH C 1
napameTpamu
120 KontponbHas pabora: "3anauu ¢ mapamerpamu” 1
121 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIMs 3HAHU: |
"VYpaBHeHus"
122 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN: 1
"YpaBHenus"
123 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU: |
"VpaBHeHus. CucteMsl ypaBHEHUN"
124 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3al1s 3HAHU: |
"Hepasencrsa"
125 [ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUN: 1
"HepaBencrsa"
126 [ToBTOpEeHMEe, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHU: 1




"Hepasenctpa"

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

127 " . " 1
[IpousBoHas u e€ MpUMEeHEeHHe
128 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3alus 3HAHU ! 1
"[IponsBojHas u e€ npuMeHenue"
129 [ToBTOpeHME, 06001IIEHNE, CUCTEMATH3aIUs 3HAHU: |
"I[IpousBoaHas u e€ npumMeHeHue"
130 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HAHU ! 1
"NuTerpan u ero npumeHexue"
131 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH: 1
"qDYHKI_II/II/I"
132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHU: |
"CDYHKHI/II/I"
133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH: 1
"qDYHKI_II/II/I"
134 HroroBas KOHTpOJIbHAS paboTa 1 1
135 Hrorosast koHTpobHAs paboTa 1 1
136 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUM 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 14



YYEBHO-METOJINUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIbBI JJIAA YYHEHUKA

AmumoB II.A., Komsrua FO.M. u np. Anrebpa v Hadana MaTeMaTUYECKOTO
aHanu3a 10-11 KJIACCBL.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
[[Tabynun M.U., TkauéBa M.B., ®énopoa H.E. u ap. Anreb6pa u Hauajna
MareMaTu4eckoro aHanusa. umaktuuyeckue martepuansl 10 kmace. 11 kmace.
ba3oBblii 1 yriyOJIeHHBIN YPOBHU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0
AO7B

https://resh.edu.ru/

https://skysmart.ru/distant/guide/
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