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IHOACHUTEJIBHASA 3AIINCKA

Yuebnpiii Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAINM3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IPOTrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS! BCEX €CTECTBEHHO-HAYYHbIX KypCOB, a C APYroil CTOpPOHbI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHHE O0y4YaroMMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMS, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCHMIUIMH. B paMkax AaHHOro yueOHOro Kypca oOydaroIiuecs OBJIaJI€BaiOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMyJIupyeT CBOU
JOCTH)KEHHUS B MaTeMaTH4ecKoil popme.

VY4eOHplif Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaIbIBacT
OCHOBY I YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIUNA Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BAaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBnajgeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOro aHajln3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HMCTHHHOCTb, JOKAa3bIBATh
YTBEPKJICHUS C TIOMOLIBI0O MHIAYKUMU U PacCyXJaTh NEAYKTHUBHO, HCIIOJIb30BATh
000011IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHAJOruw, (opMupyeT
KpEaTUBHOE U KPUTUUECKOE MBILLICHHE.

B xone msyuenus yueOHOro Kypca «Anredpa M Hadaia MaTEeMaTHYECKOTO
aHaiM3a» OOydYaronivecs: MOJy4yaloT HOBBIA OMBIT PEIICHHs MPUKIAIHBIX 3a/ad,
CaMOCTOSATENIbHOTO MOCTPOEHUsI MAaTEMAaTUYECKUX MOJENIe peallbHbIX CUTYyalUi,
UHTEpIIpETAllUh  TOJYYEHHBIX  PEHICHUM, 3HAKOMATCS C  OpUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE, HAyKe M HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMM.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHBIM MmaTepuajn, CrocoOCTBYIOUIUN
(GbopMUPOBAaHNIO HAYYHOTO MHPOBO33PEHHS, TaK W Yepe3 CHeHuPHUKYy ydeOHOH
NeSATEeNbHOCTH, TpeOyIomerd MPOJOKUTENBHON KOHIEHTpPAIMd BHUMAHUSA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTHU M OTBETCTBEHHOCTH 3a TMOJyYECHHBIN
pe3ynbTar.

B ocHoBe Mertomuku oOOydeHHs] anredpe M HavajlaM MaTeMaTH4eCcKOro
aHaJIU3a JIKUT JIEATeIIbHOCTHBIM MPUHITUIT O0yUYEHUS.

B crpykType yueOHOrOo Kypca «Anredpa W Havala MaTEMaTHYECKOTO
aHaJIM3a» BBIIEIEHBI CIENYIONIUE COAepKaTeIbHO-METOANYEeCKue TuHuu: «Yucna



U BeIUHCIeHU», «DyHkunu u rpaduxuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYecKoro aHamusa», «MHoXecTBa U JIOTHKa». Bce OCHOBHbBIE
COJIEP/KATENbHO-METOUUECKNE JIMHUM H3Y4aroTCsl Ha NPOTSHKEHUM JBYX JIET
o0yueHUsI Ha YpPOBHE cpeaHero oOlero 0o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMU U paznenamu. J[aHHbIN
y4eOHBId KypC SBISIETCA WHTETPAaTUBHBIM, IIOCKOJIbKY OOBequHseT B cebe
COJIep’)KaHuEe HECKOJIbKMX MaTeMaTHYeCKMX JUCHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MATEMATUUYECKUNA aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIaJE€BalOT BcE Ooliee
IMIMPOKUM MATEMaTHYECKUM aliapaToM, Y HUX MOCIEeI0BATEIbHO POPMHUPYETCS U
COBEPILIEHCTBYETCSA YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJEIb pPEaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, NOJYyUYEHHBIE MIPU U3yUYEHUU YUEOHOro Kypca, s
pEILIEHUsI CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTEMaTUYECKOH 3a/1a4uu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConeprxkarenpbHo-MeTOAMYECKasT JUHHS «UKcna W BBIYMCICHUS) 3aBEpIIacT
(opMupOBaHHE HABBIKOB MCHOJIb30BAaHUS JAECHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHusi oco0O0e BHHUMAaHHME yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUM, BKIIIOYAIONIMX B CEOsl MCIIOJNIb30BAHUE PA3IUYHBIX
dopM 3amucu 4ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBIMOIHATH MNPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIC BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCsI MHOYKECTBA HATypajlbHbIX, IEJbIX,
palMOHAIBHBIX WM JCHCTBUTEIBHBIX  YMCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCeld. B KakaoM H3 3THX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONEepaluu: [eJIeHHE Halelo,
ONEpUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE IEJbIX YHCEeN, OCOoOble CBOWCTBA
palMOHaIbHBIX U UPPALMOHAIBHBIX YMCEN, apu(PMETHUYECKUE ONepaluu, a TaKxKe
U3BJICUEHUE KOPHSI HATypaJlbHOM CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
braronapss mocienoBaTenbHOMY pPACIIMPEHUI0 KpPYyra HCIOJIb3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MO’KHOCTSIMHM UX MPUMEHEHUS JUIsl PEleHUsl pa3IuvHbIX 3ajad
(GopMupyeTcsi NpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaKk Hayku U €€ poju B
NOCTPOEHUU MOJIENIe pealbHOr0 MHUpA, IIUPOKO MCHOJIB3YIOTCS 0000IIeHHnEe U
KOHKpETH3aIusl.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS Ha MPOTSHKEHHHM BCETO
oOydeHHsT Ha YPOBHE CpEAHEro oOIero oOpa3oBaHMs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pElIEHHWE COOTBETCTBYIOLIMX 3anad. B
pe3yibTaTe oOydaroulMecss OBJAACBAIOT PA3JIMYHBIMU METOAAMH  PEIICHUS
palMOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,



comepxammx napaMmerpbl. IlosydeHHbIE yMEHHMS IIMPOKO HCHOJIB3YIOTCS IpHU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, MPHU PEIIEHUH MPHUKIAJIHbIX
3aJa4 U 3a]a4 Ha HaXO0KJIeHUE HauOOJbUIMX U HAMMEHbBIIUX 3HAUYEHUN (YHKIMH.
JlanHast conep:kaTelibHasl IMHUS BKJIIOYAeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINOJIHATh ~ pacy€Tsl MO  (QopMynaMm, MNpeoOpa3oBaHUs  PaLMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKXe BBIPAXKEHUH,
CoJlep)KalluX cTerneHu u Jjorapupmel. braromaps usyueHuio anreOpandeckoro
MaTepuaja  IPOUCXOJMT  JAJbHEWINEE  pPAa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIILIEHUsT OO0ydaromuxcs, (GOpMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxneHudd, paboOTBl ¢  CHUMBOJBHBIMH  (QopMamH,  MPEICTABICHUSA
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl JJI pPELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HaIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxarenpHo-MeTouueckass JuHUA «DyHKIUM U TpaduKu» TECHO
HEepeIieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIIEI0BATEIbHOCTh N3YUEHUS MaTepuana. M3yueHnue CTeneHHoH,
NOKAa3aTeJIbHOM, JIOrapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHN JJIs peuieHus 3a7ad U3 APYrux y4yeOHBIX
IPEIMETOB U PEAIbHON MU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHaJIU30M,
TaK U C pelIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oousbllioe BHMMaHUE
yaensiercst GOpMUpPOBAHUIO YMEHHUS BbIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh MOJyYEHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3Tol coaep>KaTeNbHON JTMHUHM HalleJICH HA Pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJSIOIIMX BbIpaXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIIIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIINH, UCTI0JIb30BAHHUIO aHAJIOTHIA.

CopepxatenbHas nuHusa «Hauana MareMaTnyeckoro aHajin3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M IMPUKIAAHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOMTH
rpa@uKy CIOXHBIX (YHKLIMM, ONpeAeNnsTb MX HauOOJbIIME W HAaWMEHbILINE
3HAYEHUA, BBIYUCIATH IUIOMIAAU QUIYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TmpoueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
NO3BOJISIET HAXOJIWTh HAaWIydlllee pEUuIeHWE B MPUKIATHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOTO
aHaliM3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMAIbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHMI paclO3HABAaTh IPOSBICHUS



3aKOHOB MaTeMAaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOyuaromuecs: y3HAIOT O
BBIIAIONINXCS PE3yJbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

ConeprxarenpbHO-MeTOIMYeCKas TUHUA «MHOXKECTBA M JIOTUKA» BKIIIOYAET B
ceOst PJIEeMEHTHl TEOPHMH MHOXKECTB W MaTeMaTHYecKoil Joruku. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMTKOIBHOW MaTeMaTHKA
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKM M €€ TMPWIOKEHUN, OHMU CBSI3bIBAIOT pa3Hble MaTEMaTHYECKUE
JUCHUIUIMHBL W WX TNPWIOKEHUS B eauHoe 1enoe. [loaTromy BaxHO AaTh
BO3MOXKHOCTh OOydYaromeMmycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIA —SI3bIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJIb30BaTh €ro /I BBIPAKEHUS CBOUX MBICIICH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKM KaK HayKd CJeayeT NpHU3HaTh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHUW U CIIEJOBAaHUE OIpPEACIEHHBIM
IpaBWjiaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYeCKON JIOTUKH CIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTMUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHUS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTHYECKOIO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIUPOBAHUSA, KOTOPbIC MpPU3BAHBI
CIocOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHMSI MOJIENIEH peabHBIX
CUTyaIlMii, MCCIEOBAaHUS JITHUX MOJENIEeH C TOMOIIBI0 ammapara anreOpsl u
MaTEMaTUYECKOro aHaju3a, HWHTEPIpeTaluy TMOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXK/IBIM U3 pa3/ie]IoB MPOTPaMMBbI, IIOCKOIBKY BECh MaTepHall
y4eOHOro Kypca MIMPOKO MCHOJB3YEeTCS AJs PeLIeHUS MPUKIAIHBIX 3amad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydJaromiuecss  pa3BUBAIOT
HAOJIIOIATENTbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTWI0, 0000maTh W KOHKPETH3UPOBATh  MIPOOJIEMY.
HlesiTensHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTCs B MPOIECCe U3YyUEHUS BCEX TEM YUeOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yueOHOTO Kypca «Anrebpa M Hayajla MaTEMaTHYECKOTO
aHanuza» otBoAuTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Paumonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble MNepuoanueckue Apodu. Ilpumenenue npoOell ¥ NPOLEHTOB IS
penieHus MPUKIaAHbIX 3a1a49 U3 PA3JIUYHBIX OTPACiIed 3HAHUN U PEaIbHOM KU3HH.

JlelictBurenpHble  4ucia. PanuoHanbHblE W MPPAUMOHAIBHBIE YMCIA.
ApudmMernueckre  omepalMu € JICUCTBUTENbHBIMU  yuciaamMu.  Momayib
JNEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [IpubnmkEHHBIC BBIUMCICHUS, MTPAaBUIIA
OKpYIJIEHUSI, IPUKUIKA U OLICHKA PE3yJIbTaTa BIYMCICHUH.

Crenenb ¢ uenblM mnokaszareneMmM. buHom Hbrotona. Hcenosb3oBanue
NOAXO0ASIIeH POPMBI 3aMUCH JTCUCTBUTEIBHBIX YHCEI JIJIST PEIICHUS TPAKTUYECKUX
3a71a4 U IIPEJCTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp € paunuMoOHAJIbHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTENBHBIM II0KA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecaTuuHbie W HaTypaibHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHUCJIOBOrO0 apryMeHTa. APKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUsi. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI UM YpaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pEllIeHNE HEPABEHCTRBA.

OCHOBHbBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PALIMOHAIBHBIX YPABHEHUMN U
HEpAaBEHCTB. MHOrOYJIECHBI OT OJHOW IEpEeMEHHOW. JleneHne MHOroujaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIbIMU
koa¢purmentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelLeHus
VPPALUOHAIBHBIX YPABHEHUMN.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS IOKa3aTEIbHBIX

YPaBHEHUM.

[TpeobpazoBanue BeIpaKEHHIA, COIEPKALTNX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUYECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyJIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. Pellienue TPUroHoMEeTpUYECKUX YPAaBHEHU .



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Martpuma CHCTEMBI JMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUllbl 2X2, €ro TreoOMETPUYECKUH CMbICI H
CBOICTBA, BBIUMCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONPENCIUTENS I PEIICHUs
CHCTEMbl JIMHEWHBIX YypaBHEHUW. PemeHue npukiagHbIX 3aady C I[OMOIIBIO
CHUCTEMBl JIMHEHHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOM MOJEIU C
MOMOILBIO MATPULL U ONPEEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEN PEalbHOM CUTyaldH C MOMOIIBIO
YpaBHEHHII U HepaBEHCTB. lIpumeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJady M3 pas3IMyHbIX o0JacTel HayKu M pealbHOU
KU3ZHHU.

DyHKUMH U TPaPUKH

@Oyukius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHble (QYHKIUU.
Komnosunust ¢ynkuuii. 'padux dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpa@uKoB QyHKIMIMA.

OO6macte ompeneneHuss 1 MHOKECTBO 3HaueHud (yukmmu. Hymm yHKImm.
[TpomesxxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THBIe GyHKIMH. [leproguyeckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHUs (YHKIIUU Ha TPOMEKYTKE.

Jluneiinas, kBaJpaTu4Hasi W JIPOOHO-TUMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEIOBAaHHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (GyHKIHS ¢ HATypajdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpHS N-OM CTeNneHH Kak (PyHKIuM oOpaTHOU
CTENEHU C HaTypaJbHbIM [MOKA3aTEIIEM.

[TokazarenbHast u jorapudmMudeckas (yHKIUHA, UX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YPaBHEHUH.

Tpuronomerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCMMOCTU B pEaJbHBIX MPOIECCax U SBJICHUSIX.
['padmku pearbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJlaHus MOCJenoBaTeabHOCTe. Meton
MaTeMaTU4eCKOn WHTYKIIUH. MoHOTOHHBIE u OTrpaHUYCHHbIC
nocljieoBaTeNbHOCTU. MCTOpHsS BO3HMKHOBEHHS MAaT€MAaTHYECKOrO aHaju3a Kak
aHanm3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTprUIecKasl mporpeccu. beckoneuHo yObIBaromas
reoMmeTpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH reoMeTpUYeCKOn
IIPOrPECCUHU. JIMHENHBIN U SKCIIOHEHLIMAIBHBINA pocT. Uuncino e. PopMmyiia Cia0kKHbIX
OpoLeHTOB. Mcnonb30BaHWE MPOTpeccHMy JUIsl PEIICHUsS peajbHbIX 3aaad
MPUKIIAIHOTO XapaKTepa.



HenpepsiBHble (yHKIMM KW UX cBoWcTBa. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuui. CBoicTBa (yHKIMA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPABEHCTB. lIprMeHEHHE CBOWCTB HEMPEPBIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[TepBas u BrOpast npousBoaHble PyHKIMU. OnpeaeneHrue, reOMeTPUIECKU 1
¢busnyecKuil CMBICT IPOU3BOIHOMN. YpaBHEHHE KacaTenbHOU K rpa@uKy (QyHKIHH.

[IpousBomnbie  anemeHTapHbIX  QyHKIMA.  [IpousBomHass  CyMMbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHokecTBa H JIOTHKA

MHOk€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oiinepa—Benna. IIpuMmeHeHHe TEOPETHUKO-MHOXKECTBEHHOTO —ammapara s
OIIMCaHUs PEANbHBIX INPOLECCOB M SBJICHUM, NPU PELICHUH 3a4ad U3 JIPYTHX
y4eOHBIX MMPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JIOKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHUS.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

Harypanehbie u nensie yucna. I[IpumeHeHre NpU3HAKOB AEIUMOCTH LEIBIX
yycelsl, HauOonbIui oOmui aenutens (mamee — HOJl) u HamMensblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinaa 1uist pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass U TPUTOHOMETpUYECKas (POPMBbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHUUeCKHe OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO unciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCHWIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpui4ecKuxX HEpaBeHCTB.

OCHOBHBIE METOJABl PpEIIEHUS TOKA3aTeNbHBIX U  JIOrapupmMUUecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIUOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH palOHAaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTell HayKu M peajbHOU
YKU3HU, UHTEPIPETALIMS IOJYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'padux kommnoszunuu ¢QyHkuii. ['eomerpuyeckue o0Opa3bl ypaBHEHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckne meTonbl pelieHHs YpaBHEHMM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA 71 HKCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PEHICHUM 3aJad W3 JPYrHX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHaju3a

[TpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTbH U
skcTpeMyMmbl.  HaxoxkaeHue  HauOONbIIEr0 WM HAUMEHBIIEro  3HAYEHUU
HENPEepbIBHON (YHKIIMHN HAa OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM U1 HAXOXKACHUS HAWIY4lllero pElIEHUs B
NPUKIAIHBIX 3a/adax, ISl ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs NepBOOOpa3HBIX.

HNnTerpani. ['eomeTpuueckui CMBICJI VHTErpaja. Brruuciienue
onpeaenéHHoro uuTerpaia no gopmyne Hetotona-Jlebuuiia.

[Ipumenenne uHTErpajia AN HAXOXKIACHUS IUIOMAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHmaibHbIX ypaBHEHUN. MaTtemaTtudeckoe
MOJICIMPOBAaHUE pEAJbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MOZHUIIMK 00YYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0O0IlecTBa,  NPEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TPakKIaHCKOrOo o0IiecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHUUCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHH B APYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOr0 Hapoja, COPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYyLIErO;

4) 3cTETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh, yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKUE 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 30pOBBIO (3JI0pPOBOEC IHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH W
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAHUE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caM00Opa30BaHUIO HAa TMPOTSHDKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEeMaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS :

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMAJIbHO-DKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJIHONM U COLUAIIbHON
Cpelnbl, 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [UIs peuieHust 3agady B 00JacTu
OKpYy>XKarollel cpenpl, IUIAHUPOBAHUE TIOCTYNKOB U OIICHKM WX BO3MOKHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH UM OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTeMaTUYECKOW HayKh Kak c(]epbl u4enoBeYeCKOW AesTeTbHOCTH, JTamnoB €&
pa3BUTUA M 3HAYUMOCTH JUIsl PA3BUTUSL LMBUIU3AIMHU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYI0 W HCCIEIOBATEIbCKYIO JESITEIIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AefcTBu:

BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKHUX
00OBEKTOB, TIOHATUH, OTHOIICHUH MEXAY TOHATHAMH, (OPMYIHPOBATH
oTIpe/IeICHUS TIOHATHIA, YCTAaHABIMBAThH CYIIECTBCHHBIN MPHU3HAK KiacCU(DHUKAINH,
OCHOBaHMUS JJIs1 0000IICHHS ¥ CPAaBHEHHS, KPUTEPUU ITPOBOIUMOTO aHAJTN3A;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NIPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U O0II1E, YCIOBHbIE;

BBISIBIISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, TPEIIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHU 110 aHAJIOT U H;

IIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHUH
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMAIMHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).



ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYHE,  MpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3y, APTyMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOTr0 00bEKTa, SBICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUPOBaThL O0OOIIEHUS W BBIBOABI MO pe3yJbTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIICNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIhbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCA, a TAKKE BbIIBUIATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ uHpopmanmeii:

BBISIBIISATH JAChUIIMTH HHPOpPMAIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JIJI pEUICHUS 33]1a4U;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3JIMUYHBIX BHUIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYpPUPOBaTh MHGOPMAIHIO, TMPEACTABIATh €€ B Pa3IUYHBIX (OpMax,
WUTIOCTPUPOBATH TpadUUIECKH;

OILICHUBATh HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITEJIbHO
c(hopMyIUPOBAaHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJbHbIC YUeOHbIe 1eliCTBUS

Oo0menne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBUM C YCIOBUSIMH U
HeasiMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXXaTh CBOKO TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS IO XOJYy PELICHUA 3a7ayd,
KOMMEHTHPOBATh IIOJIy4CHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAe€MOIl TEMBI,
npoOsieMbl, pemiaeMol 3aJadud, BBICKA3bIBaTh WJICH, HAICJICHHbIE HA IOHMCK
pEelIeHus, COIOCTABIIATh CBOU CYXKICHUSA C CYXKICHHUSAMHU IPYTHX YYACTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(opMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMS,;

NIPEACTABIATh PE3YIbTAThl PEUIEHUS 3aJ1au, dKCIIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALNUN U OCOOEHHOCTEN ayIUTOPHUH.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH



Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEelIeHus C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOU MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH NHTEJJIEKT:

BIQJICTh HABBIKAMH  TIO3HABATEILHON  pedJeKCHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JAEHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISI Mpolecca M pesyibTaTa perieHus
MaTEMaTHYECKOM 3a]1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7auH,
BHOCUTBH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBSICHATh TPUUUHbI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYINECTBA KOMAHAHOW W MHAUBUIYATbHON
paboThl mNpuU pelleHUH Y4YeOHBbIX 3aJay, NPUHUMATh I€Jib COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATH OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpenessiTh
BUIBI pabOT, IIOTOBApWBATHCS, OOCYXHAaTh TMPOIECC W pPe3yJabTaT padoTHI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHH,
«MO3TOBBI€ IITYPMBD» U WHBIE), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJAUHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHUBATh
KauecTBO CBOETro BKJaJa B OOIMIMIA MPOAYKT MO KPUTEpUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

INPEJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIIEIYIOIINUE
IIPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATUSAMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanydecKasl JApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIpoOM ¥ TPOLEHTHI JUIsl PEIICHUs TPHUKIAAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOM KU3HU;

MPUMEHSITh MPUOTUKEHHBIEC BRIYMCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



CcBOOOMHO OMEpUpOBaTh TIOHATHEM: CTENEHb C IIeNIbIM [OKa3aTelIeM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU IEHCTBUTENIBHBIX YMCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHNS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypaJbHON
CTEIICHHY,;

cBOOOJHO ONEPUPOBATH MOHATHUEM: CTETICHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JOrapudM uMcCIa, JECATHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: CHUHYC, KOCMHYC, TAHI'€HC, KOTAHIE€HC
YUCJIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJIHO OINEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPAaBHEHUsA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHS pPALMOHAIBHBIX U JApPOOHO-
pAallMOHAIBHBIX YPaBHEHUH, IPUMEHATH METOJ HHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOM NEepeMEHHOMH,
MHOTOUJICH C MeNbMH KOd(p(UIIMEHTaMH, KOPHM MHOTOYJICHA, NPUMEHATH
JIeJICHUE MHOTO4YJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIsl PEILICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEAEIIUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEAENHTENs 2 X 2 JuIs BBIYUCIEHHUS €r0 3HayeHus,
IIPUMEHATh ONPENCIUTENIA JUId PELIEHUs CUCTEMBbl JIMHEWHBIX YpPaBHEHUH,
MOZCIIMPOBATh PEAIBHBIE CUTYALMU C IIOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPEACIIHUTEIIEH,
VHTEPIIPETUPOBATH MTOJTYyYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BHIPAXKEHUH, COAEPIKALUX CTEIEHH C
palHOHAIIbHBIM [10KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBaA aorapudmon JUTSL npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAXKEHUH;

CBOOOZHO ONEPUPOBATHh MOHATUSMU: HppalMOHAIbHbIE, MOKA3aTelbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOJAUTh UX PEIICHUS C TOMOIIbBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIBI sl TpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKCHH;

CBOOOJTHO  OINEPUPOBATH TIOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoauMmble  (HOPMYJIBI  JJII  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPHUYECKUX YPaBHEHUM;

MOJICITUPOBATh peajbHBIC CUTyalldd Ha s3BIKE anreOpbl, COCTABIATH
BBIDOKCHUSI, YpPaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIL30BAHUEM alllapaTa ajireopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKITHS, CITOCOOBI 3aIaHus (PYHKITUH,
B3aMMHO OOpaTHble (YHKIUK, KOMMIO3uIus GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATD JIEMEHTApHBIC NTPe0oOpa3oBaHus TpapuKOB (yHKIIHIA;

CBOOOJIHO OIEpPUPOBATh MOHATHAMHU: 00JIACTH OMPENENEHUS U MHOMXKECTBO
3HaYeHWUN (QYHKIWMH, HYJIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OTEpPUPOBATH TMOHATHUAMH: YETHBIE HW HEYETHBIC (PYHKIUH,
nepuoandeckne (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUUA, MAKCUMYMBI U
MUHUMYMbI (YHKIMH, HAuWOOJbIIEE M HaUMEHblIee 3HauYeHHe (YHKIUH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHSITHAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, rpapuk CTENeHHOW (YHKIMH C HATypPaJIbHBIM H IIEIBIM
nokasarenieM, rpaduk KOpHS N-Od CTENeHW Kak (YHKIMH OOpaTHOM CTENEHH C
HATYpaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSMU: JIMHEWHAs, KBaJgpaTHYHas W JAPOOHO-ITHHEHHAsS
(GyHKIIUA, BEITIOJHATH YJIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO OIEPUPOBATH MMOHATHUSAMHU: TOKa3aTelIbHAs W JorapudmMmuueckas
byHKIMHA, WX CBOMCTBA U rpadWKH, HCIOIL30BATh MX TpadUKH IJs PEHICHUS
YPaBHECHUI;

CBOOOJITHO ONEPHPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAST OKPY>KHOCTD,
ompe/ielICHUEe TPUTOHOMETPUICCKUX (DYHKIIUHA YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (QYHKIOHA JUIsE  UCCIEJAOBAHMS IPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOU
YKU3HH, BBIpaXXaTh (JOPMYJTaMH 3aBUCUMOCTH MEXKy BEIMYNHAMU;

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

CBOOOJTHO OMEPHPOBATH TOHATHUSAMU: apu(PMETHUYECKas W TeOMEeTphUecKas
nmporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTprUecKasi porpeccusi, TMHEHHBIN 1
HKCIIOHEHIIMATIBHBIN pOCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh IPE/ICTABIICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUS peajbHBIX 3aJad TMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTEPUPOBATH MOHITUSAMH: TTOCIEI0BATEIEHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEpUPOBAaTh MOHATHSMHU: HENpepbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI Tpaduka QpyHKINM;

CcBOOOJHO OINEpUpPOBaTh MHOHATHEM: (YHKLHUS, HENpepblBHAs Ha OTPE3KeE,
PUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMHN JJI pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh MOHATUSIMHU: TI€pBasi W BTOpas IMPOU3BOJHBIE
byHKIMH, KacaTenabHas K rpaduKy QyHKINH;

BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIMU
IBYX (yHKIUH, 3HaTh IPOU3BOJIHBIEC IJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUECKUH U (DU3UYECKUN CMBICT MPOU3BOJIHON ISt
penieHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  MOHATUSAMHU:  MHOXKECTBO, ONEpaluu  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisl ONIMCaHUs PEajJbHbIX
IPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yYeOHBIX IPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYeCKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE
YPaBHEHHS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOydyaromuiicss MOJYYUT CIIEIYIOIINAE
IpeaMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Aunredpa 1 Hayajia MaTEMaTHYECKOr0 aHAJIN3a»:

Yuciia ¥ BIYHCICHUSA:

CBOOOJTHO ONEPUPOBATH TOHATHSAMHU: HATypalbHOE U 1IE€JI0€ YHUCIIO,
MHOXECTBA HATypaJbHBbIX M LEJbIX YUCEN, MCIOIb30BaTh NPU3HAKU JEIUMOCTHU
nenslx yucen, HOJl n HOK naTypasbHBIX uMcen 1y peleHus 3a1ad, NpUMEHSITh
anroput™m EBknna;

CBOOOJIHO OIEPUPOBATH IMOHATHEM OCTaTKa IO MOJIYJII0, 3alUChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJTHO OMNEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCa B anredpandyecko u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METHUYECKHE ONepaly ¢ HUMU U
M300paXkaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOJHO OMEpUPOBATh MOHATHUSMU: HPpPAIOHATbHBIC, MOKA3aTelIbHbIE U
jgorapu(MHUYECKHE HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJISATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUYECKOTrO
YPaBHEHHS;

CBOOOMHO OMEpUPOBaTh TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (GOpMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, OKA3aTEIbHBIX U
Jorapu(MUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemars pauyOHAJIbHBIE, UppaLiOHAJIbHBIE, IIOKa3aTeIIbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIINE MOIYJIM U IIapaMeTphl;

IPUMEHATH TpaduyecKue METObI ISl PeIICHUs] YpaBHEHUM U HEPAaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBAaTh peajbHble CUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATh
BBIDAXXECHUSA, YPAaBHEHMUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara anreopsl,
UHTEPIPETUPOBATH NIOJyYECHHBIN PE3YJIbTAT.

DyHKUUM U rpaguKu:

CTPOUTh TpadUKu KOMIO3UUMU (PYHKUMNA C TOMOIIBIO 3JIEMEHTapHOro
UCCIICJIOBAHMS U CBOMCTB KOMITO3UILIUU ABYX (DYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKM  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUHM Ui MOJCIMPOBAHHS W HCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4ecKOro anajamsa:

UCIIOJIb30BaTh NMPOU3BOJHYIO JIJIsl UCCIIEOBAaHUS (PYHKIMHA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAHWTh HaOOJbIIee U HANMEHbIIEE 3HaUeHUsI (PYHKIIMH HENPEPHIBHON HA
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISI HAXOXKICHHS HAWIy4dlIero pelIeHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJbHO-d)KOHOMHMYECKMX, 3ajadax, s
ompeseNieHus CKOPOCTH M YCKOPEHHs Ipolecca, 3aAaHHOrO (OpMyNnol wiu
rpadukom;



CBOOOJTHO OMEPHPOBATH TOHATHSAMHU: TIEPBOOOpa3HAs, OIMpPEACIEHHBIN
WHTETpajl, HAXOAWTh IEPBOOOpPA3HBIC JJIEMEHTAPHBIX (PYHKIIUHA U BBIUUCIATH
uHTerpan no popmysne Herorona-JIeionuna;

HAXOJUTh TUIOIIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA TPUMEPE
coctaBieHus nuddepeHITNaTbHBIX YPAaBHCHHI;

pelars NpPUKIIAJHbIE 3aa4d, B TOM YHCIIE COUHAIBHO-DKOHOMUYECKOIO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTEeMaTHYECKOTO aHAJIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonnyectBo yacos JJIEKTPOH
HbIe
(uugpoBbI
Ne HaumeHoBaHue pa3aesioB U TeM
Konrpoanubie IIpakTuyeckue €)
n/n NPOrpaMMbI Bcero
padoThI padoThI obOpa3oBat
eJIbHbIE
pecypchl
MHOX€eCTBO JEHCTBUTENBHBIX VYcranaBiuBaTh
qucesl. MHOTO4JIEHBI. JIOBEPUTEIIbHBIE
PairoHabHbIE yPABHEHUS U 24 1 OTHOLICHMS MEXIY
. YUTEIEM U
HepaBeHCTBa. CHCTEMBbI IMHEHHBIX Y
. 00y4JaronmmMucs,
BHEHHI
YpaBHe CIOCOOCTBYIOIITUX
@Oynkiun 1 rpaguku. CreneHHas 12 | MO3UTUBHOMY
(GYHKIMSA C LIEeTIBIM MOKa3aTeIeM BOCIPUATHIO
. . o0yyaroImuMucs
Apudmernueckuii KOpeHb n-0i YHAIoLHD
TpeboBaHU
crenenu. MppamumonanbHbie 15 1
Y TIPOCHO yUHTEIIA.
ypaBHEHHUS [ToGyxnatsb
[TokazarenbHast pyHKLIMS. 10 | o0yyaromuxcs
IToka3zaTenbHbIC ypaBHEHUS CcoOMI0aTh HA yPOKEe
0O0LIENPUHATEIE HOPMBI
Jlorapudmuueckas QyHKIUS. P p
18 1 MOBCJICHUA, ITpaBUIA
Jlorapudmuueckue ypaBHEHUs OGIIEHHS CO CTAPIIIMEL
TpuroHomeTpuyecKue BbIpaXKEHUs U ” | (yuurensimMu) u
YpaBHEHUA CBCpPCTHUKaAMU
00yJaromuMucs).
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 (00yuaiom )

[TonnepxuBats B
HenpepsiBable (yHKINU. 20 1



[IpousBoaHas

[ToBTOpenue, 0600mEeH e,

cUCcTeEMaTU3alus 3HaHU!

JETCKOM
KOJIJICKTHBE JICJIOBYIO,
IpyKeTo0HY IO
atMocdepy.

Crpouts
BOCIIUTATEIIHHYIO
NeSITeNIbHOCTD C yUEeTOM
KyJIbTYPHBIX pa3iIuauii
JeTe, MOI0OBO3PACTHBIX
"

MHAUBHUIYaJIbHbBIX
0COOEHHOCTEH.
[IpuBnexatb BHUMaHUE
o0yJaromuxcst K
LIEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypOKe
SIBIICHHUH, TIOHATUH,
MIPHEMOB.
AHaIM3UPOBATH
peaibHOE

COCTOSIHUE JIeN B
y4eOHOM

KJ1acce/ Tpyre.
[ToOyxnate
00y4Jaronuxcst
co0Jro1aTh Ha YpOKe
MIPUHITUTIBI Y4eOHOM
TUCIUILTAHBL U
caMOOpraHu3aluu.
Opranu3oBbIBaTh
AKCKYpCHH,

MTOXO/IbI, KCTICTUITUU U
T.II.

3amuinaTh JOCTOUHCTBO



"
MHTEPECHl 00YyJaroIuXcs,
MIOMOTaTh JIETSM,
OKa3aBIIMMCS B
KOH(DJIMKTHOW CHTYaINH
W/WIM HeOIarompusITHRIX
YCIIOBUSIX.

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136 10 0



11 KJTACC

Ne

n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

WccnenoBanmne GpyHKIHiA ¢
MOMOIIBIO TTPOU3BOTHOM

[TepBooOpasHas 1 UHTETpa

I'paduiku TpUTrOHOMETPUUECKHUX
¢dbyukauii. TpuroHoMeTpuveckue
HEpaBEHCTBA

HppauunoHanbHble, IOKa3aTEIbHbBIE U
JorapupMUUECKre HEPABEHCTBA

KoMmruiekcusie yncia
Harypanbnpie u nienpie gucia

Cucremsl paliiOHaIbHbIX,
MPPALMOHATIBHBIX MOKA3aTENbHBIX U
Jorapu(PpMUUECKUX YpaBHEHUN

3amauu ¢ mapaMeTpaMu

[ToBTOpenue, 06061IeHNE,
CHCTeMaTHu3alus 3HaHUH

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBareb
HbIEe Pecypchl

YcranaBiuBaTh
JIOBEPHUTEIIHHBIC
OTHOIICHUS MEXITY
YUUTENIEM H
00yyaromuMucs,
CIOCOOCTBYIOIIHNX
MO3UTHBHOMY
BOCTIPHSITHIO
00yYaromuMucs
TpeOOBaHMI

U TIPOCHO YUUTEIIS.
[ToOyxnaTh
00y4arImuxcs
co0JII0/1aTh Ha YPOKE
OOIIETIPUHSATHIC
HOPMBI

MOBE/ICHUS, TIPaBUIIa
0o01IeHus co
CTapIIUMU
(yuurensmu) u
CBEpPCTHHKaMH
(oOy4varorumucs).
[Tonnepxuars B
JIETCKOM
KOJUICKTUBE
JIEIIOBYIO,
TPYKeI0OHY IO



atMocdepy.
Crpouth
BOCTIMTATEIbHYIO
JESITENIbHOCTD C
y4eTOM
KYJIBTYPHBIX
pasIMunit

JeTe,
MOJIOBO3PACTHBIX U
WH/IMBHTy QJIbHBIX
0COOEHHOCTEH.
IIpuBnekars
BHUMaHUE
00ydJarmuxcs K
LEHHOCTHOMY
ACTICKTY
U3y4aeMbIX Ha YPOKe
SIBJICHUI, OHSITHM,
MPUEMOB.
AHanu3upoBaTh
peanbHOe
COCTOSIHHUE JIEN B
y4eOHOM

KJ1acce/ TpyIme.
[ToOyxnaTh
00y4JarImuxcs
co0JII0/1aTh Ha YPOKE
HPUHIMIBI Y4eOHON
JTUCIUIUTMHBL U
CaMOOpIaHU3aIUH.
OpraHu3oBbIBATH
IKCKYpCHH,
MOXO/Ibl, SKCTIETUIIII
U T.IL



OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136

10

3amumars
JOCTOWHCTBO U
UHTEPECHI
oOyyaromuxcs,
IIOMOTaTh JIETSM,
OKa3aBIINMCS B
KOH(IUKTHOU
CUTYyaIlH

u/viu
HeOJIaronpusATHBIX
YCIIOBUSIX.






IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

10

MHoOecTBO, onepariuy HajJ MHOKECTBaMHU
U UX CBOICTBA

Juarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmnapara JJis pelieHus 3a1a4
Parmonansueie uncia. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOU, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
Parmonansheie unciaa. OOBIKHOBEHHEIC U
JECATUYHBIE IPOOU, TTPOLICHTHI,
OCCKOHEYHBIE MTEPUOANUECKUE APOOH
[Ipumenenue qpoOeit u MPOLEHTOB IS
peuieHust MPUKIAIHBIX 3a/1a4
[Ipumenenue qpoOeit U IPOLIEHTOB TSt
pelIeHNs PUKIAAHBIX 3a71a4
JleicTBuTenbHbIC YKcia. PaimonanbHbIe U
WppalMOHATILHBIC YHCIIa
ApudmeTnueckue oneparuu ¢

I[Qf[CTBHTCJH:HBIMPI qucjaaMu

Monynb IeMCTBUTEIBHOTO YUCTIA U €T0
CBOMCTBa

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABUIIA
OKpPYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCIECHUM

OCHOBHbBIE METO/IbI PEILIEHUS LIEbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-palMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUN H
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.

JleneHre MHOrO4JIeHa HA MHOTOYJIEH €
ocratkoM. Teopema besy

MHorousneHsl ¢ HeabIMi KO3 GUineHTaMu.
Teopema Buera

Pelienue cuctem JIMHEHHBIX YpaBHEHUM
Pewienne cucreM JIMHENHBIX YPaBHEHUN
Marpuiia cuCTeMbl TUHEUHBIX YPABHEHUIA.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUYECKHI CMBICI U CBOICTBA;

BBIYUCJICHUC €I'0 3HAYCHUA

Onpenenurtesb MaTPUILBI 2X2, €T
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €T0 3HAYCHUS

[IpuMeHeHue onpeaennuTens il peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
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Perenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Penienue nmpukiaaHbIX 3aa4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN

KonrtponsHas pabdora: "PannonanabHblie
ypaBHEHHsI 1 HepaBeHCTBAa. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIHS, CIOCOOBI 3aJaHusT (PYHKITHH.
Bsanmuo o6patubie pyHkm. Kommosurst
byHKIMIA

I'paduk pyHkuMU. DeMEHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI
O6unacTp onpeaeneHuss 1 MHOXKECTBO
3HaueHni pynkiuu. Hynu GyHkimm.
[TpoMexyTKH 3HAK TOCTOSTHCTBA

UETHbie 1 HEUETHBIC (PYHKITUU.
[epuonnueckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubosbiiee u HanMeHblIee 3HAYCHUE
(YHKIIMM HAa IPOMEXKYTKE

Jluneitnasi, kBaapaTHUHas U APOOHO-
AUHEeNHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHre TPaPUKOB ATUX PYHKITUN
DJIeMEHTAapHOE HCCIIEIOBAHUE U
NOCTPOEHUE TpaUKOB ATUX QYyHKIUN

CrernieHs ¢ LIeJIBIM MoKa3aTeneM. buHoMm
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Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom
Hrrotona

TeneHHas GYHKIUA ¢ HATYPAJIbHBIM U
C y y
LEJILIM IToKa3aTeieM. E€ cBolicTBa u
rpadux
Kourponbsnas padora: "CreneHuas

p p
¢yukuus. E€ cBolicTBa u rpadux"

ApudmeTnaeckuii KOpeHb HATYpaTbHOMN
CTETeHH U €ro CBOMCTBA

Apudmerndecknii KOpeHb HATYpPATLHON
CTEIIEHU U €ro CBOKCTBA

[IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,
COJIeprKalUX CTENIEHU U KOPHU

[IpeoOpazoBaHus YUCIOBBIX BHIPAKEHUH,
COJIeprKalINX CTENCHH U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
coAepKaIIUX CTENIEHU U KOPHU

Uppanmonansusie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHHS UpPALMOHAIBHBIX
YpaBHEHUU

Nppanuonanbabie ypaBHeHUA. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Nppanuonanbabie ypaBHeHUA. OCHOBHBIE
METO/BbI PEIICHNS UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE TTEPEXO/IBI B PELICHUN
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UPPALMOHAIILHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
UppalMOHATIbHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

CgoiicTBa 1 rpauK KOPHSI N-0¥ CTETICHU
KaK (PyHKIIMH OOPATHOU CTETICHHU C
HaTypaJbHBIM ITOKa3aTelIeM

CaoiicTBa U rpauK KOpHSI N-Oi CTENEHU
Kak (hyHKIMHA 00OpaTHOW CTETICHU C
HaTypaJbHbIM [10Ka3aTeIeM

KontponsHas padora: "CBolicTBa u rpapuk
KOpHS n-0M creneHu. MppannoHanbHble
ypaBHEeHUA"

CreneHsb ¢ pallMOHAIBHBIM MOKAa3aTeIeM U
e€ CBOMCTBa

CreneHs ¢ pallMOHAIBHBIM MOKAa3aTeIeM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U
€€ CBOMCTBA

[TokazarensHas QyHKIHs, €€ CBOICTBA U
rpadux

Hcnonps3oBanue rpaduka GyHKIUN 115
pelIeHUs] ypaBHEHHI

Hcnonb3oBanue rpaduka QyHKIUH 115
peueHus: ypaBHEHUI



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
MCTOJbI pCHICHUSA ITOKA3aTCIbHBIX
YpaBHEHUI

[Toka3zarenpHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIIECHNUS TOKA3aTENbHbIX
YpaBHEHUU

ITokazarenbHbie ypaBHEeHUS. OCHOBHbIE
METO/BbI PEIICHHS TOKA3aTEIbHbIX
YpaBHEHUU

KonTponbras padora: "[lokazarensHas
¢yukuus. [lokasarenbHble ypaBHeHUS"

Jlorapugm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTBa jorapudpma
Jlorapugm umncna. CoiicTBa jJorapudpma
JlecsTHYHBIE U HATYpaJbHBIE JIOTapU(PMBI
JlecaTUYHBIE U HATYpAJIbHBIE JTOTapH(PMbI

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
aorapudmsl

[Ipeo6pa3oBaHue BbIpaKeHUI, COEpIKALUX
J0TapupMbI

[IpeobpazoBaHue BEIpaKEHHIA, COACPIKALIIX
JorapupmMbl

Jlorapudmuueckas hpyHkmus, €€ CBOMCTBA U
rpaduk

Jlorapudmmueckas QyHKIUs, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIMM 115
peleHus ypaBHEHUN

—_— e e
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Hcnonb3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUN
Jlorapudpmuueckue ypaBHeHus:. OCHOBHBIC

METO/bI pelIeHUs JJorapu(pMUIECKUX
YpaBHEHUU

Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC
METOBI pEeIIeHUs JIorapu(pMUIECKUX
ypaBHEHUU

Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC
METOBI pEIICHUS JIoTapu(PMUIECKUX
YpaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PpMHUECKUX ypaBHEHUN
PaBHOCHIIBHBIE IEPEXO/bI B PEILIEHUH
Jorapu(pMHUUECKUX YpaBHEHUI
KontponsHast padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
OIpeIeIeHue TPUTOHOMETPUUECKUX
(GYHKLIMI YUCIOBOTO apryMeHTa
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TpuronomeTpuueckas OKpy HOCTb,
OIIpEEIIEHNE TPUTOHOMETPUYECKUX
(YHKIUI YUCIOBOTO apryMeHTa

OCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI
OCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUI

[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAXKECHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPKECHUIN

[IpeoOpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
PemreHne TpUroHOMETpUYECKUX YPaBHEHUN
Pemienne TpuroHOMeTpUUYECKUX YPAaBHEHHM

KontponsHast pabora:
"TpUrOHOMETPUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aIaHU
rnocienoBarelibHOCcTe. MeTon

—_ =

—_— e ek e e e
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MaTeMaTUYECKON UHIY KLU

MOHOTOHHEIE U OIrpaHUYCHHBIC
IIOCJICA0BATCIBHOCTH. I/ICTOpI/IH aHaJIn3a
OECKOHEYHO MAJIBIX

Apudmerndeckast mporpeccust
I'eomeTrpuueckas nmporpeccus
beckoneuHo yObIBatomiasi reoMeTpuiecKas
nporpeccus

Cymma 6eckoHeuHO yObIBaroIei
TEOMETPUUECKOHN POTrPECCUH

JIMHEeHBIN ¥ SKCIOHEHIUAJIBHBIA POCT.
Yucno e. Dopmya CI0KHBIX IPOLICHTOB
JIMHENHBIN ¥ YKCIOHEHUUAIBHBIN POCT.
Uucno e. DopMyra CI0KHBIX TPOIEHTOB
Hcnonbp30Banue nporpeccuu Ajs peleHus
peabHBIX 3a/1a4 PUKIIAJAHOIO XapaKTepa
KoHnTtponbHas paboTa:
"[locnenoBaTenbHOCTH U IpOrpeccuu’”
HenpepreiBHbIE GYHKINU U UX CBOICTBA
Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

CgoiicTBa GyHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

CoiicTBa (yHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

Meton HHTCPBAJIOB JIAA pCIICHUS
HCPaAaBCHCTB



117 MGTO,Z[ HWHTCPBAJIOB I pCIICHUS

HEPaBEHCTB

MeToa UHTEpPBAIOB JJI PEIICHUS
HEPABEHCTB

118

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHN 1S perieHus 3a1a4

[IpuMeHeHre CBOWCTB HEIPEPBIBHBIX

120
(GyHKUMN 1715 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenue, TeOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUl CMbICIT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMHA

125 VYpaBHeHUEe KacaTelbHOU K TpauKy
byHKIMHA

126 [IpousBoHBIEC 371EMEHTAPHBIX (PYHKIIHIA

127 [Ipou3BoHBIC AIIEMEHTAPHBIX (QYHKIIUN

128 [IponsBonHas CyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIIUN

129 [TponsBogHast CyMMBI, TPOU3BENCHNUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIMN

130 [IpousBoHas CyMMBbl, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMITO3UIMU (yHKIIHN

131 KonTponsnas pabora: "IIponsBoanas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
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134
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3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUN"

Hrorosast KOHTpOJIbHAS paboTa
HToroBast kKoHTposIbHAs paboTa

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIUS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJTACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoxa Bcero Kontpoanneie  IlpaxTuieckne fl[?oy‘leﬂl/lﬂ :)Iﬁ;)l:ll;osaTenbﬂme
padoThI padoTbI pecypenI

[IpuMeHeHne Mpon3BOHOM K

nccae0BaHuIo (PyHKIUH Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne IpOU3BOJHOM K

WCCIICIOBAHUIO (DYHKITHH Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBbI

[Ipumenenre npou3BOIHON K

UCCIIeIOBAaHUIO (PYHKITUI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnne npou3BOTHOM K
MccleoBaHuio GYHKINHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeneHnne npou3BOIHOM K

nccaeoBaHuio (PyHKIUH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K

WCCIIeIOBAHUIO (DYHKITHH Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Haxoxaenne HanuboIbIIero u

HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U 1
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HAaMMEHBILIETO 3HAYEHUS HENPEPBIBHOM
(GyHKIIMK Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAMMEHBIIIETO 3HAYCHHUS HETIPEPBIBHOM
(GYHKIIMY Ha OTpE3Ke

Haxoxxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMH Ha OTpe3Ke

Haxoxxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYyHKIIMY Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GYyHKIIMY Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAaxO0’KJICHUS HAWTy4Illero perieHus B
MPUKJIAJAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HaXO0JKJICHUS HAWJTYYIIIeTo PEIICHUS B
MIPUKJIAIHBIX 3aa4ax

[IpuMeHeHne Mpon3BOIHOM s
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHoT0 GopMyJIIoil Uiu
rpagukomM

[Ipumenenne npou3BOIHOM IS
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
rpoLecca, 3a1aHHOTro GopMyJIoil uiu
rpagukomM



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurust ¢pyHKIui

Kommnozumus ¢pyHkimit

Kommosurust ¢pyHKIui

I'eomeTpuueckue 06pa3sl ypaBHEHU Ha
KOOPJIUHATHOMN TUIOCKOCTH
I'eomerprueckue oOpa3sl ypaBHEHHI Ha
KOOPJAWHATHOW INIOCKOCTH

KonTponbnas pabora: "UccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHON"
[TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPaA3HBIX

[lepBooOpa3HbIe AeMEHTAPHBIX ()YHKITHIA.
[IpaBuia Hax0XA€HUS IEPBOOOPA3HBIX
[TepBo0oOpa3Hbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XICHHS IEPBOOOPA3HBIX
Huterpan. ['eomerpuyeckuii cMbICI
UHTErpaia

Brluucnenue onpenenéHHoro MHTerpana
o gopmyne HoroTona-JleiiOHuna
Brruncnenue onpenenéHHOro HHTETpaia
o gopmyne Hprotona-JIeiiOHuma
[IpumeHeHne nHTerpana 1Jig HaX0XKACHUS
IO IeH TIOCKUX PUTYp

IIpumeHeHne nHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUUECKHUX TEJ

[Tpumeps! pemenuii AuddepeHnnarIbHbIX
YpaBHEHUU
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[Tpumeps! pemenuit qudepeHaIbLHbIX
ypaBHEHUN

MaremaTudeckoe MOICITHPOBaHNE
PEaIbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIaTbHbIX YPaBHEHHH

Konrponsnas padora: "[leppooOpaznas u
uHTerpan'

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

Tpuronomerpuyeckue QyHKIUH, UX
CBOMCTBA U rpapuKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U rpaduKu

OT060p KOpHEH TPUTOHOMETPUICCKIX
YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOLIBIO
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TPUTOHOMETPUYECKON OKPY>KHOCTH
Pemienue TpuroHoMeTpuueCcKux
HEPaBEHCTB

Perienue TpUroHOMETPHUECKUX
HEPaBEHCTB

Perienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

Pemienue TpuroHoMeTpuueCcKux
HEPaBEHCTB

Konrponsnas padora: "I'paduku
TPUTOHOMETPHYECKUX (PYHKIIHH.
Tpuronomerpruyeckue HepaBeHCTBA"
OCHOBHBIE METO/IbI peILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILIECHUS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI peILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI peILICHHS
JOrapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/bI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
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OCHOBHBIE METO/IBI PELLICHUS
HMPPALMOHAIIbHBIX HEPABEHCTB

OCHOBHEBIE MCTOABI pCIICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI PELLICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHBIE METO/IBI PEILICHUS
HAPPALMOHAIIbHBIX HEPABEHCTB

I'papuueckue MeTo bl peLIeHUs
UppaloHaIbHBIX YPaBHEHUH

I'paduueckue MeTOIBI penIeHNUs
MPPALMOHAIIBHBIX YPaBHEHHUU

I'paduueckue MeTO bl peLIeHUs
II0KA3aTeIbHBIX YPABHEHUN

I'padmyeckue MeToab! pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeTOIBI penIeHNUs
Jaorapu(pMUUECKUX yYpaBHEHHM

I'paduueckue MeTO bl peLIeHUs
JOrapu(pMHUECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKHX HEPaBEHCTB

I'padmueckue MeTOBI peHICHUS
MOKA3aTeIbHBIX U JOrapu(PMHISCKUX
ypaBHEHUH

I'padmueckue MeToaBI pemieHUs
MOKAa3aTeIbHBIX U JOTapU(PMHUECKUX
ypaBHEHUH
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I'padmyeckue MeToaBI pemieHUS
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
HEPABEHCTB

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapU(pMUIECKIe
HepaBeHCTBA"

KommiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHUYecKast HOPMBI 3aruch
KOMILIEKCHOTO YHCIIa

KommnnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUYecKast HOPMBI 3aruch
KOMIUIEKCHOTO YHclia

ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHMCIIaMU
Apudmernueckue orneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOW IIOCKOCTH

N3006pakeHne KOMIIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

®opmynna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YMCIIa

®opmyna Myaspa. Kopau n-oii ctenienu
13 KOMITJIEKCHOTO YnciIa

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YK CCII OJIA1



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NIECKUX ¥ T€OMETPUIECKIX

3a1a4
Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u niensle yucna
Harypanbnble u niensle ynucna
[IpuMeHeHne MpU3HAKOB ACITUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
mensix uncen: HOJ u HOK

[IpuMeHeHne IPU3HAKOB AEIUMOCTH
mensix uncen: HOJL u HOK

IIpuMeHeHne IPU3HAKOB AEIUMOCTH
LIEJIBIX YUCEJI: OCTATKU 110 MOAYJIO

[IpuMeHeHre TPU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH
LeNbIX Yucell: anroput™ EBkiamnaa s
peleHus 3a/1a4 B LeJIbIX YUCIax
Kontponsnas padora: "Teopust nenbix
qucen"

Cuctema U COBOKYITHOCTh YPAaBHEHUIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa 1 COBOKYITHOCTh YPaBHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHEBIE MCTOABI pECIICHUA CUCTEM U

95 . .
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUSA CUCTCM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLICHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIECKux
ypaBHEHUH

[IpuMeHeHne CUCTEM K PEILICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 u3

101 Pa3IUYHBIX 00JIaCTEeH HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOTYyYSCHHBIX
pe3ynbTaToB

[IpuMeHeHne CUCTEM K PEILICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 u3

102 Pa3IUYHBIX 00J1aCTeH HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOJTYyYSCHHBIX
pe3ynbTaToB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHHnEe HEPAaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nu4HBIX 001acTeil HAYKH U PEeaTbHOM
YKWU3HM, HHTEPIIPETALUS 0Ty YEHHBIX
pe3ynbTaToB

Konrponsnas pabdora: "Cucremsl
palnMoHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHEHUI"

PannonansHbie YpaBHCHU C I[TapaMETpaMU

PanmonansHble HEpaBEHCTBA C
rnapameTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

WppatmonansHble ypaBHEHHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IToka3aTenbHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamMu

[TokasaTenpHBIE CHCTEMBI C TApaMeTPaMH
Jlorapugmuueckue ypaBHEHUs,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapumuyecKre CHCTEMBI ¢
napameTpaMu

TpuronomeTpuyueckie ypaBHEHHS C
napameTpaMu

Tpuronomerpuueckrue HEpaBeHCTBA C
napaMmeTpamMu



116 TpUroHomMeTpu4eCcKre CUCTEMBI C

napaMeTpamMu

[TocTpoenue u ucciegoBaHue
117 MaTeMaTUYECKUX MOJIENIEH PeaIbHbIX
CUTYaLlMi C IOMOILBIO YPABHEHUN C

napameTpamMu

[TocTpoenue u uccienoBaHue
118 MaTeMaTHYECKUX MOJIEJICH peaqbHbIX
CUTYallui C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

[TocTpoeHue u uccneaoBaHue
119 MaTeMaTHYeCKUX MOJIEIeH pealbHbIX
CUTYallMil C TOMOIIBIO CUCTEM yPaBHEHUH

C rmapaMeTpaMu

KonTponbhast pabota: "3anauu c

120 .
rnapamMeTpamu

121 [ToBTOpeHue, 06001IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, o600IIEeH e,
cucTeMaru3anus 3HaHuil: "YpaBHeHHs"
[ToBTOpenue, o6o0IIEHKE,

123 cUCTeMaTH3alMsl 3HaHU: "Y paBHEHUS.
Cucrtembl ypaBHeHUI"

124 [ToBTOpeHue, 06001IeHNE,
cucremarusanus 3HaHui: "HepaBencraa"

125 [ToBTOpenue, 060061IeHNE,

cucreMaru3anus 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, o6o0IIEHKE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3HaHui: "HepaBencraa"

[ToBTOpeHue, o600IIEeHNE,
cucrtemaTtusanus 3Hanuil: "[IpousBoaHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHKE,
cucremarusauus 3Hauui: "[IponsBogHas u
€€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremaruszauus 3HaHui: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemMarusauus 3HaHui: "MHTerpan u ero

IpuMeHeHue"
[ToBTOpeHue, o600IIEeHNE,
cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpenue, o6o0IIEHKE,
cucTeMartu3aius 3Hanuit: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3Hanuit: "OyHkuun"
HroroBas koHTpobHas paboTa
Htorosast KOHTpOJIbHAs paboTa
[ToBTOpeHue, 0600mIEeH e,

cUCTeMaTH3aIusl 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBbHOM TIPOI'PAMMOBI

10 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

IIpoBepsiemble MpeAMeETHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOW NPOrPaMMBbI CpeIHero o01ero oopasoBanus

Yucna 1 BEIYMCIIEHUS

OnepupoBaTh MOHATHSIMH: pAlMOHAIbHOE U JIEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHASI U JICCATHYHASL APOOb, IPOIICHTHI

Boimonusate  apudmernyeckue — omepanud  C  palUMOHANBHBIMU U
JNeHCTBUTENFHBIMH YUCIIAMU

BoInonHATe NprOIMKEHHBIE BEIYUCICHUS, UCIIONIB3Y S IIPaBUIIa OKPYTJICHHUS,
JieNnaTh NPUKUAKY U OLEHKY pe3ysbTaTa BBIYACICHUN

OnepupoBaTh NMOHATHSAMM: CTENEHb C LEJNBIM IOKa3aTeleM, CTaHAapTHas
¢dopma 3ammcu JCHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHON CTENEHHU;
UCTOJIb30BaTh MOAXOJAIIYI0 (opMy 3amucH JAeHCTBUTENBHBIX YHCEN IS
penieHus NPakTUYECKHX 3a/1a4 U IIPEICTABIICHUS TaHHBIX

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TAaHT'€HC IPOU3BOJIBHOTO YIJIa;
UCMONb30BaTh  3alMCh  MPOU3BOJILHOIO  yria  d4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITUH

VYpaBHEHUs 1 HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
panroHaIbHOE, UpparoHaIHLHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE

BrimonHATe nmpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M peliaTh
TPUTOHOMETPUYECKHE YPAaBHEHHS

BeimonHATe nmpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPQ)KEHUI M pellaTh OCHOBHBIC THIIBI LEJNbIX, PALUOHAIBHBIX U
UppalMoOHANbHBIX YPaBHEHUH U HEPAaBEHCTB

[TpuMeHSTH ypaBHEHUS W HEPAaBEHCTBA JUISI PEIICHUS MaTeMaTHYECKHX
3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTe HAYKHU U peasIbHOM KU3HU
MogenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABISATh
BBIPQ)KECHUS, YPaBHEHHUsI, HEPABEHCTBA 110 YCIOBHIO 33/1a4M, HCCIIEOBAThH
MOCTPOCHHBIE MOJIEIH C MCITOJIb30BAaHUEM arrapara anreOpbl

OyHKIMM U TpapUKH

OmnepupoBath NOHATUAME: (PYyHKIUS, cIOCOOBI 3amanHus (QyHKIMH, 00JIaCTh
OTIpENIeICHUs W MHOXKECTBO 3HaYeHWHd (QyHKIuM, rpaduk QGyHKIHH,



3.2
3.3

34

3.5

4.1

4.2
43

4.4

5.1

52

53

11 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

B3aUMHO OOpaTHbIe (QYHKIIMU

OnepupoBaTb MNOHIATUAMH: YETHOCTh U HEUETHOCTh (GYHKIUHU, HYIU
(GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonb3oBatek rpaduky GyHKIMHA Ui pelieHns ypaBHeHUN

Ctpoutb M yuTaTh rpaduKu JTUHEHHOW (YHKLINHU, KBaAPAaTUYHON (YyHKIHNH,
CTENEeHHON (PYHKILIUU C LEJIbIM [TOKa3aTeIeM

Hcnonms3oBare Tpadmku (QyHKOHMA JUISI HMCCICIOBAHUS TIPOIECCOB U
3aBUCHUMOCTEH MpH pEIIeHUWH 3aJad M3 JPYruX Y4YeOHBIX HpPEIMETOB U
peasbHOM JKU3HU, BbIpaXkaTh (OpMyJIaMU 3aBUCHMOCTH MEXAY BEIHUYNHAMU

Hagama MaTeMaTH4uecKoro aHaigmn3a

OnepupoBaTh MOHSATUSIMU: TOCIEAOBATEIBHOCTh, apudmernyeckas u
reoMeTpHruecKas Mporpeccun

OnepupoBarh MOHATUSAMHU: OECKOHEYHO YyOBIBafomasi TeOMeTpHYEeCKast
porpeccusi, cymma O€CKOHEYHO yObIBaIOIIEH T€OMETPUUYECKON IPOrpeccuu

BaHaBaTb MOoCJICA0BATCIIbHOCTU PA3JIMYHBIMU criocobamu

Hcnonp3oBarh CBOMCTBAa TMOCJIEAOBATEIBHOCTEM M MPOrpeccUid s
peIIeHusT peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHoecTBa 1 JIOTUKa
OnepupoBaTh NOHATUSIMHU: MHO>KECTBO, ONIEPALIMHN HAJl MHOKECTBAMHU

Hcnons30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar il ONMCaHHUs
peaJIbHBIX MPOLECCOB U ABJICHUH, IIPU PEILIEHUH 3a/1a4 U3 JPYIUX Y4eOHBIX
IIpeAMETOB

OnepupoBarb  MOHATUSIMU:  OMpENEICHUE,  Teopema,  CIEJICTBHE,
JI0Ka3aTeILCTBO

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmmabl CpeaHEro o01ero 06pa30BaHI/Iﬂ

Yucna 1 BEIYMCIIEHUSI

OHepI/IpOBaTB MOHATHUAMU: HATYPAJIBbHOC, NEJIOC YHCIO; HCIOJIb30BATh
MNpU3HAKHU JACIUMOCTH MLCJIbIX YHCCJ, Pa3JIOKCHHUC YHUCIIa Ha MMPOCTBIC
MHOXKUTCIIN OJId pCUHICHUA 3a1a4

OHepI/IpOBaTB MOHATHUEM: CTCIICHb C PAllMOHAJIbHBIM IMOKA3aTCJIEM

OmnepupoBath MOHATHAMHU: JIorapu(M YUCIA, JCCATUYHBIC M HATypajbHbIC
Jorapu@msl

ypaBHeHI/IH " HECPABCHCTBA

[IpumeHsiTh  CBOMCTBa CTENEHM Uil IPEeoOpa3oBaHUS  BBIPAKECHUH,



2.2

23

24

2.5

2.6

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

OIICPHUPOBATH TMMOHATHUAMHU: TIOKA3aTCIIBHOC YPAaBHCHUC W HCPABCHCTBO,
peuiaTb OCHOBHBIC THIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoinmonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIUX Jorapudmel;
OTEPUPOBATH MOHATUSMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOTapU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB

Haxonuts pemenus npocTenmmnx TPUroHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATUSMU: CHCTEMA JIMHENHBIX YPaBHEHUH U €€ PEILLEHHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUM Ul PELICHUS PAKTUYECKUX
3a1a4y

Haxonuts pemenus npocTelInX CUCTEM U COBOKYITHOCTEW palliOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB

MopenupoBaTh peanbHbBIE CHTYallMd Ha S3bIKE aireOphl, COCTABISATH
BBIPDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI IO YCJOBHIO 33/1a4H,
HCCIIeIOBATh TOCTPOCHHBIC MOJICNIN C UCTIONB30BAHUEM almapaTa anreopsl
OyHKIWH U TpaduKu

OnepupoBaTh MNOHATUSAMH: IepHoAHYEcKass (QYHKIUS, HPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (QYHKIHH, HauOojblIice U
HaMMeHbIIee 3HA4YeHHUs (PyHKIMM Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
uccie0BaHus (pyHKINH, 3aJaHHON IrpaduKoM

OnepupoBath MOHATUAMH: TpadUKU MOKA3aTEIBHOH, JTOTapuMHUUIESCKOU U
TPUTOHOMETPUUYECKUX (YHKLUMH; H300pakaTb MX Ha KOOPJMHATHOU
IUIOCKOCTH Y UCIIOJIB30BATh I PEILICHUS] YPABHEHUIN 1 HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IpaUKU JTUHEHHBIX ypaBHEHUN
Y UCTIOJIb30BaTh UX AJIA PEIICHUS CUCTEMBI JINHENHBIX YPaBHCHUU
Hcnonb3oBate rpaduku  (yHKIOMA A7 HCCIENOBAHUS TPOLIECCOB U
3aBUCUMOCTEH U3 APyTruX yueOHbIX AUCIUILTIH

Hagaya maTemMaTH4eCcKOro aHanmsa

OmnepupoBath MOHATUSMU: HETIPEPBIBHAS (DYHKIIHSA, IPOU3BOIHAS (YHKIINH;
HCIOJIb30BaTh N€OMETPUYECKUN M (PU3MUECKHI CMBICT MPOU3BOJHOW JIst
pelIeHns 3a1a4

HaxomuTh  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (QYHKUWH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKIIHIA

Hcnonws3oBaTh  MPOW3BOJMHYIO  JUIi  HWCCEAOBaHHWS  (QYHKIMH  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, NMPUMEHITh PE3yNbTaThl HCCIECIOBAHUS K
MIOCTPOCHHUIO TPaPUKOB

Hcnons30BaTh NMPOU3BOJIHYIO [JUIS HAaXOXKIACHWS HAWIIY4IEro pPElICHUs B
MIPUKIIAIHBIX, B TOM YHCJI€ COLMAIIBHO-DKOHOMUYECKHUX, 3a1a4ax
OnepupoBaTh TOHATHAMH: TEpBOOOpa3Has M HWHTErpaji; IOHUMATh

TeOMETPUYECKUHN 1 (PU3UUECKUI CMBICIT HHTETpajia

Haxoaute mepBooOpa3Hbie 3J€MEHTApPHBIX (PYHKIMH, BEIYUCISATH HWHTErpas
o ¢opmyne HoroTona — Jleitbnuia



4.7

Pemarn NPUKIIAAHBIC 3a/la4yid, B TOM YHCJIC CONHUAIIbHO-9KOHOMHWYCCKOI0 "
(I)I/I3I/I‘IGCKOFO XapaxkTepa, CpCACTBAMH MATCMATUYCCKOTI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

33

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yycna ¥ BEIYUCICHUS

Pammonaneuple  unciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOHM, MPOICHTHI,
OecKOHEUHBIE TIEPUOINIECKHEe Tpoon. ApudmMeTHdeckre omnepamnnuy ¢ paruoHaTbHBIMU
qrcIaMu, peoOpa3oBaHus YHCIOBBIX BhIpakeHuH. [Ipumenenue apoOeil u mpoueHToB
JUIsl pEIICHU IPUKIIAIHBIX 3a]a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUU U peanbHON )KU3HU

JeiicTBuTenpHbIe yncia. ParoHansHbie U HppalMoOHaIbHbIe YUCcia. ApUpMeTHIeCKHe
ornepauuu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIE BBIYMCICHHUS, IpaBUIIA
OKPYTJICHUS, IPUKUJKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

CreneHs ¢ OCJIbIM ITOKA3aTCIICEM. CTaHI[apTHaH (I)OpMa 3alyiCcH ASUCTBUTEIBLHOIO YMCIIA.
Hcnonp3oBaHue 1oaxojsiieit (I)OPMLI 3aIlliCH JICHCTBUTEIBHBIX YMCEN JJIS peicHus
MPAKTUYCCKUX 3ada4 U NPCACTABIICHUSA JaHHBIX

ApudmMernuecknii KOpeHb HATypaJibHOW cTerneHu. JleWcTBus ¢ apupMeTHICCKUMHU
KOPHSIMH HaTypaJbHOU CTEHICHH

CuHyC, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC,
APKTAHT€HC YUCJIOBOTO apryMeHTa

VYpaBHEHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30BaAHUS

[Tpeobpa3oBaHre TPUTOHOMETPHUECKUX BhIpaxkeHHi. OCHOBHBIC TPUTOHOMETPHUECKUE
bopmybl

VYpaBHeHue, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMEe HepaBeHCTBA. MeTton
WHTEPBAJIOB

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB
Pemenne nppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB
Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

IIpuMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a7a4 U3
pa3nuYHbIX 001acTeil HAYKU U PeaIbHOM KU3HU

OyHKIMU U Tpaduku
@Oyukiys, crnocodbl 3amanus ¢yHkuuu. ['padux Qynkuun. B3aumbHo oOpaTHBIE
byHKIIH

OO6nacth ompeneneHuss M MHOXKECTBO 3HadeHWH QyHkuun. Hymm ¢dyHkimm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIE (PyHKIUU

CrenenHast GyHKIUS ¢ HaTypaJIbHBIM U TIEJbIM TMOKa3aTesneM. E€ cBolicTBa u rpaduk.



CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU

TpuronomeTrpuyeckas OKPY>KHOCTb, OIpEAENIEHUE TPUTOHOMETPUYECKUX (PYHKIMIA

34 YKCJIOBOIO apryMeHTa
4 Havana maTemaTuueckoro aHamusa
41 [TocnenoBaTtenbHOCTH, CIOCOOBI  3aJaHUs  IOCHEA0BaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIE0BATEIBHOCTH
Apudpmernueckass U reoMmeTrpuueckas mporpeccuu. beckoHeuHo —yObiBaroas
47 reomerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOUIEH TeOMETPHYCCKOM
' nporpeccun. DopMmyna CIOKHBIX NIPOLEHTOB. lMcmosb30BaHME NPOrpeccuu  Ais
pEILIEHNs PeANIbHBIX 3a7a4 IPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepauMu HaJ MHokecTBaMu. Jlumarpammsl Oiiiepa — DBenna.
5.1 [IpuMeHEeHHE TEOPETHKO-MHOXKECTBEHHOIO —ammapaTta JUlsli ONMCAHMs peasIbHBIX
NPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX Y4eOHBIX MPEIMETOB
52 Onpenenenue, Teopema, CIeICTBUE, JOKAa3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle uncina. [Ipu3Haku 1e1MMOCTH LETIbIX YUCET
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yucna. /lecssTudHble U HATypajIbHbBIE JOrapu(pMBbI
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BHIPAKEHHA, COACPIKAIIHIX JIOTAPU(DMBEI
2.2 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIMX CTENEHH C PAllMOHAIIBHBIM MIOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
6 Cucrempl TMHEVHBIX YpaBHEHUN. PelieHre NpuKkiaaHbIX 3a1a4 ¢ IOMOILBIO CHCTEMBI
' JIMHEWHBIX YPaBHCHHIA
2.7 CucTeMbl U1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHU U HEPABEHCTB
)3 IIpuMeHeHNEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHUECKHUX 3a/1a4
' W 33/1a4 U3 PA3IMYHBIX 00JIaCTEH HAYKH U PEaTbHOM KU3HH
3 OyHKIMK U TpaduKH
Oyukius.  [lepuoanyeckne ¢yHkpm. [IpomMexyTkm MOHOTOHHOCTH (DYHKIIWH.
3.1 Makcumymbl ¥ MUHUMYMBI (yHKuH. HaunOomnpinee W HamMeHbIee 3HAYCHUE
(GYHKIMU HAa IPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINU, UX CBOMCTBA U TpaduKH
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3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[Toka3zarenbHas u norapupmMudeckas GyHKIMU, X CBOHCTBA U TpapUKH
Hcnons3zoBanue rpadukoB PyHKIUHN A1 pEIICHUS] YPaBHEHUH U IMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKIMNA 111 UCCIET0BAaHUS MTPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpbIEe BO3HHMKAIOT NpPU pEIIeHUH 3a7ad W3 JAPYTUX Y4eOHBIX NpPEAMETOB U
peaNbHON KU3HU

Havana MmaTeMaTH4eCKOro aHamm3a
HenpepeiBHble pyHKIMN. METOA HHTEPBAIOB JIJIs pEIICHUS HEPABEHCTB
[TpousBognas ¢pynkiun. ['eomerpuueckuil 1 GU3NIECKUN CMBICI IPOU3BOTHOM

[IpousBogHbie 3yeMeHTapHBIX (yHKIUH. DOpMyJIbl HAXOXIACHHUS IMPOU3BOTHOM
CYMMBI, IPOM3BEAECHUS 1 YACTHOTO (DYyHKIIMH

[IpuMeHeHHEe TPOM3BOJHOW K HCCIEAOBaHHIO (YHKIMI HAa MOHOTOHHOCTb U
OKCTpeMyMbl. HaxoxeHne HamOOJbIIer0 W HaMMEHBIIEro 3HA4YEeHUs (YHKIUU Ha
OTpE3Ke

[IpuMeHeHre NTPOU3BOJHON Ul HAXOXACHUS HAWITydIIEero PEIICHUs B IPUKIATHBIX
3ajjavax, JUId ONpeIeNeHHs CKOPOCTH Tpolecca, 3adaHHOro (GopMmynoil uim
rpaduKoM

[TepBooOpasnas. Tabmauia nepBooOpa3HbIX

WuTterpan, ero reoMeTpuyeckuii 1 Gu3ndeckuii CMbICI. Bbluncienue uHTerpana 1mo
dbopmyne Hetotona — JleliOnura



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJJHETI'O OBIIETI'O OBPA3OBAHMUAA

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yIbTaTaM OCBOCHHS
NpOBepPsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI cpeIHero oo1ero
TpeOoBaHuUs o0pa3oBaHusi

Brnagenne MeromaMM JOKa3aTENbCTB, AJITOPUTMaMHU pELIEHUS 3aady;
yMeHHe (GOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSAMU: OIpE/EICHHE,
akcuoma, TEOopeMa, CIEACTBHE, CBOMICTBO, INPU3HAK, J10KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIHPOBKHU; MPUMEHATh MX; YMEeHHUE (HOPMYyIHPOBAThH
o0paTHOE M MPOTHUBOMIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTeMATHMYECKOM HHIYKIIHH;
IIPOBOAMTH J0KA3aTENbHbIE PACCYKIEHUS IIPU PEILICHUY 3a/1a4, OLIEHUBATh
1 JIOTUYECKYIO  NPaBUIBHOCTb  PACCyKJIECHHW; YMEHUE ONEpPUpPOBATH
MOHATHSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpalMy HaJ MHOKECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAaHUs PEATBHBIX MPOLECCOB U SIBICHUN U MPU PELIECHUM 3a/1ad, B TOM
YHclie U3 IPYruX YYeOHBIX MPEIMETOB; YMEHHE ONEepUPOBATH MOHATUSIMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
Y ONHUCHIBATH Tpadbl Pa3IMIHBIMH CIIOCOOAMH; UCTIONB30BaTh Tpadbl Mpu

peUICHUH 3a1a1

YMeHue onepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJBIM MOKa3aTeleM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb C
palMoHaNbHBIM TOKa3aTeNleM, CTENEeHb C JEeHCTBUTENbHBIM IOKa3aTeleM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJHHOTO YHCIA,
OCTaTOK IO MOJYJIO, PalMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHO)KECTBA HATypajbHBIX, LEJbIX, pPALMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qrces; YMEHHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Iuii
NeNUTeNb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkiauaa npu
peIlIeHNH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MLMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUYMCIICHUE 3HAUYEHUI U peoOpa3oBaHUs
BBIP@KEHUI CO cTemeHsAMH M Jjorapupmamu, npeoOpa3oBaHus APOOHO-
palMOHAJIbHBIX  BBIPAXKEHUH; yMEHHME  OMNEpUPOBATH  MOHITHUIMMU:

II0CJICA0BATCIIbHOCTD, apI/I(i)MCTI/I‘{eCKaSI nporpeccus, reoMeTpuICCKaa



mporpeccusi, OECKOHEYHO YyObIBalolasi TE€OMETpUYECKas MPOrpeccus;
yMEHHE 3a/JaBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (POPMYII; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
YUCJIO, CONPSDKEHHBICE KOMIUIEKCHBIE YHCIIa, MOMAYJb U apryMEHT
KOMIUIGKCHOTO ~ 4YMcna, (opMa  3amUCH  KOMIUIEKCHBIX — YHCell
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aiureOpanyeckas); yMeThb
MPOU3BOJUTH apU(PMETHUECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSIMH:  MaTpuna 2X2 u  3%3, onpeaenuTeslb  MaTpUIIbL,

FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAIbHBIE, HPPALMOHAJIbHBIE,
MOKa3aTebHblE, CTENEHHBbIE, JIOTapupMUUYECKHEe, TPUTOHOMETPUUYECKUE
YpaBHEHHS W HEPaBEHCTBA, MX CHUCTEMBl;, YMEHUE OIEpUpPOBATh
MOHATHSIMHU: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMAa YpPAaBHEHHUH M HEPABEHCTB, PaBHOCHUJIBHOCTH
YpPaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME peulaTb YpPaBHEHUS,
HEpPAaBEHCTBA U CHCTEMBl C IOMOULIbIO pa3IWYHBIX MPUEMOB; pEIIaTh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBbl C [ApaMETPOM; MPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, MX CHUCTEMBI JUIsl PELIEHUS MaTeMaTH4YECKHX

3a/1a4 U 3a/1a4 U3 pa3IU4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh TOHATHSAMH: (QyHKIUS, YETHOCTD (DYHKIHH,
NEPUOUYHOCT (PYHKIUHM, OrPaHMYCHHOCTh (PYHKLUUH, MOHOTOHHOCTbH
GyHKIHMA, SKCTpeMyM (QYHKIWH, HauOOJbIIee W HAaWMEHbIIEe 3HAUYCHUS
(GYHKIMM Ha TPOMEXKYTKE, HENpepblBHAS (DYHKIUsS, aCUMIITOTHI rpaduka
GbyHKIMH, TIepBasi ¥ BTOpasi MPOU3BOJHAS (PYHKIUHM, TEOMETPUIECCKHNA U
(bu3nueckuid CMBICT TPOU3BOAHOM, TMEPBOOOpa3Has, OMpeneIEHHbBIN
UHTErpaji; yYMEHHE HaxOIuThb AacCUMNOTOTHI Tpaduka (QYHKIUHM;, YMEHUE
BBIUNCIIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (YyHKIHMHA, HAXOAWTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIONB30BaTh MPOW3BOMHYIO JUIS HCCIEAOBAHHUS (DYHKIIHIA,
HaXoAWTh HauOoNbIIME M HAUMEHbIINME 3HAa4YeHHUs (QYHKUUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYECKOTO
aHaJIN3a; NPUMEHATH IPOM3BOAHYIO Ul HAXOXACHHUA HAWIy4LIEro
peumeHuss B MNPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMHUYECKHX H

(bu3MUecKUX 3aJavax; HaXOJUTh IUIOMAIU U 00BEMBI GUTYP C TTOMOIIBIO



HUHTCrpajia; MNpUBOAWUTL MNPUMEPbBI MATEMATUYCCKOTO MOJACIHNPOBAHUA C

noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIUH, oOpaTHas QyHKIHA,
KOMIO3UIUS (YyHKIWK, JTuHeHHas (yHKIUsA, KBajapaTudHas QyHKINS,
pamoHanbHas (yHKUMs, cTeneHHas (YyHKIUA, TPUTOHOMETPUYECKHE
¢byHKIMKM, oOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIIMH, TOKa3aTelbHAs W
aorapupmuueckas (YHKIHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
(yHKIMA,  BBIMOJHATH  HpeoOpazoBaHusi  IpadukoB  (QYHKIIHH,
UCIOJIb30BaTh TPaQUKH JUIsI U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelleHNH 3a7ad W3 APYTHX Y4eOHBIX MPEAMETOB W 3a1ad U3 pealbHOU
KU3HU; BBIpAXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXIy BEITUYMHAMU;
WCIIOIh30BaTh CBOWCTBA M Trpaduku (YyHKIHMA JJIs PEIICHHUs] YPaBHCHHMH,
HEpaBEHCTB M 3a/Ja4y C IapaMeTpaMiy; H300pakaTh Ha KOOPJMHATHOU

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCJE Ha
MPOILICHTHI, JOJM U YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aa4l U3 OOJACTH yNpaBICHUS JUYHBIMH M CEMEHHBIMU
(vHAHCAMU); COCTAaBJIATh BBIPAXKCHUS, YpaBHEHHS, HEPaBEHCTBA WU HX
CUCTEMBI IO YCJIOBHIO 3aJlayd, HUCCIENOBATh IMOJYyYEHHOE pEUICHUuE U
OLICHMBAThb TPABIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJAEIUPOBAThH
peasibHbIE CUTYallUd Ha S3bIK€ MaTEMaTHKU; COCTABIISITh BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U WX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BAThH
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIOJb30BAaHUEM  ammapara  aiareOpsl,

UHTEPIPETHPOBATH NOJTYUYEHHBIH pe3ybTar

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apupMeTHdYecKoe, MeJluaHa,
HauOoJIbIllee U HAUMEHBIIIEE 3HA4YCHHA, padMax, JUCIICPCHUA, CTAHIApPTHOC
OTKJIOHEHHE 4YMCJIOBOTO HAbOpa; yMEHHE H3BJIEeKaTh, MHTEPIPETUPOBATH
nHpOpPMAINIO, TIPEICTABICHHYIO B TAaOJIHMIIAX, HAa JUarpaMMmax, rpapukax,
OTPa’KaloIIyl0 CBOMCTBA peallbHbIX MPOILIECCOB U SBJICHUMN; MPEJCTABIATh
nH(pOpMalLlMI0O C TOMOILIBIO TabJWIl W JAMarpaMM; HCCIeA0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
MCTOAOB U JJICKTPOHHBIX CPECACTB, rpa(bnquKH HnucciaeaoBaTb COBMECTHBIC

Ha6J'II-OI[eHI/I$I C IIOMOLIBIO JUArpaMm pacCCUBaHUS U JIMHEHHOM perpeccnuun

YMenue onepupoBaTh MOHSATUSIMHU: CIYyYalHBIM OMNBIT W Clly4yalHOE

COOBITHE, BEPOSATHOCTh CIY4YailHOTO COOBITHS; YMEHHE BBIUYUCIATH
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BEPOSITHOCTh C MHCIIOJIb30BAaHMEM TIpaUUECKMX METOIO0B; INPUMEHATh
(GopMyIIBI CIOKEHUST W YMHOXKEHHS BEPOSTHOCTEH, (QopMyiy TOITHOM
BEPOSTHOCTH, popmyny bepHynnu, komMmOuHaTOpHbIe (akThl U (HOPMYIIbI;
OLICHMBATh BEPOSATHOCTU pealIbHBIX COOBITHI; yMEHHE OIEpPUPOBATh
NOHATHSMM:  ClIy4yailHas BEJIWYMHA, PpaCIpeleicHUE BEpPOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAHWE, JUCIEpPCHs U CTaHJIApTHOE OTKJIOHEHHE
CllyuallHOM  BENWYMHBL, (QYHKIMU paclpefefeHus U IUIOTHOCTH
PaBHOMEPHOT0, [T0OKA3aTE€IbHOTO U HOPMAJIBHOTO PaclpeleieHU; yMEHE
HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN I pPEIICHUs 3a1ad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEJ, METObI BHIOOPOUHBIX
HCCIIEIOBAaHUM; YMEHHE NPUBOJUTH IPUMEPBI IPOSBICHUSA 3aKOHA
OONBIINX YHUCEN B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIIEpUPOBATh MOHATUAMU: COYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMU,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHa; yMeHHE  NPUMEHATH
KOMOMHATOpHbIE (aKThl U pacCyKICHHs IJs PELIeHUs 3a/a4; OLEHUBAThH
BEPOSATHOCTH PEATBbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEINb U

WHTEPIPETUPOBATH MOTYUYEHHBIH PEe3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUNHA yTJIa, INIOCKUN YToJl, IBYTpaHHBINI
yToJI, TPEXTPAaHHBIM YIroj, CKpPEIIUBAIOLIUeCs IpsMble, NapaieIbHOCTh U
MEePHIEHAUKYISIPHOCTh MPSAMBIX U TUIOCKOCTEHM, yroia MEXIy HpsIMbIMH,
yroal MeXAy NpsAMOH U IJIOCKOCTBIO, YIoJl MEXIy IUIOCKOCTAMH,
paccTossHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSTHUE MEXAY MNPSMBIMH,
paccTosiHUE MEXIY IJIOCKOCTSIMM; YMEHHUE MCIIONb30BaTh NMPU pPEUICHUH
3a/la4 M3y4eHHBbIC (PAKThI U TEOPEMBI TUIAHUMETPUU; YMEHHUE OILIEHWBAThH
pa3Mepsl OOBEKTOB OKpPYXAlOIIero MHUpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIEJIM C TIOMOIIbI0 TEOMETPUUYECKUX TMOHSITHI M BEJIMYMH, DPEIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHAMU: IUIOLIaAb (QUIYpbl, 00BEM (UTYPBL,
MHOTOI'PAaHHHK, IMPAaBUJIbHBII MHOTOTPAHHUK, CEYEHHE MHOIOIPaHHHUKA,
KyO, mMmapamjenenures, Npu3Ma, HUpaMuja, QUIypa U MOBEPXHOCTb
BpallleHNs, LWIMHApP, KOHyc, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTU MHUpaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O00bEM KyOa,
NPSMOYTOJBHOTO TMapajUleNienuneaa, MUPaMUAbl, TMPHU3MbI, HIUHIPA,
KOHycCa, LI1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHs] KOHycCa U IWIMHIPA,

napajuieJibHbIC OCH HWJIKM OCHOBAHUIO, CCUCHHUC IIapa, IIJIOCKOCTb,
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Kacaromascs cgepbl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYPBHI M MOBEPXHOCTH
BpAILEHUS, X CEYECHHUs, B TOM YHCJIE C TIOMOILUBIO IJIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHATHh CBOMCTBA I'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIBHO
(GopMyIMpOBaTh ONpPEENICHU N3ydyaeMbIX (PUTYp, BBIABUIaTh TMIIOTE3BI O
CBOWCTBaX M TMpPH3HAKAX T'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WIIU
olpoBepraTb HUX; YMEHHE MpPOBOIUTH Kiaccu(ukauuoo ¢uryp mo
pa3UYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJHUTEIBHBIC

MOCTPOCHHS

YMeHne onepupoBaTh HOHSATHSMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaJIHGJIBHBII\/II NepCeHOC, CUMMCETPUA Ha INNIOCKOCTH W B MPOCTPAHCTBC,
MOBOPOT, TpeoOpa3oBaHue TOA00Us, TMOM00HBIE (GUTYpPHI; YMEHHE
pacro3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM YHUCIE B MpPUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelmicHrUn 3aJa4; HaXOAUTb TI'COMCTPHYCCKUC BCINYMHLI (I[JII/IHa, yroiu,
IJI01a1b, 00BEM) MPHU PEIICHUH 3a7a4 U3 IPYTHUX YUEOHBIX MPEIMETOB H
nu3 peaHBHOﬁ JKU3HH; YMCHHC BBIYHCIIATL T'COMCTPUYCCKUC BCINYUHLBI
(mmvHa, yrom, mOmMAnb, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIONB3YS
HU3Y4YCHHBIC (bOpMYHI:I u MCTOJbI, B TOM YHCJIC: IUIOIIAJb MOBCPXHOCTU
MMpaMHIbI, TPU3MBI, KOHycCa, NWIMHIApA, Iomanab cheprl; o0béM KyOa,
[PSAAMOYTOJABHOIO MapajIe/ICNUIeNd, IUPaMUIbL, IPU3MBL, LWIUMHAPA,

KOHYcCa, IIIapa; yMEHHE HAXOUTh OTHOIIIEHHUE 00BEMOB TTOTI00HBIX (pHUTYp

VYMmenne ONCpHUPOBATHL IMOHATUAMU: MPAMOYTOJIbHASA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa HA 4YHCJIO, Pa3lIOKCHHE BEKTOpa Mo 0Oaswucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE IPOU3BEICHHUE, YOl MEKIY
BCKTOpaMH; YMCHHC HCIIOJIB30BATh BCKTOprlf/'I n KOOpI[I/IHaTHI)Iﬁ METO

IJI pECHICHUS TCOMCTPHUYICCKUX 3a4aY U 3a/la4 ApYTUX y‘le6HbIX npeaMeToOB

YMeHnue BbIOMpATh MOAXOIAIINN METOJ TSl PEIICHHS 3a/1a4H; TOHUMAaHNe
3HAYUMOCTH MATEMATHKH B W3yYCHWU NPHUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclO3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATHUYECKUX

OTKPBITUN POCCUKCKON U MUPOBOM MAaTEMAaTUYECKON HAYKHU



INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsieMblii JJIEeMEHT COACPKAHUS

Yucna ¥ BEIYUCICHUS
HaTypa.anLIe U LECJIbIC YHCIIa. HpI/I3HaKI/I JACIINMMOCTHU LECJIbIX YHUCEII

PannonansHble  yHCHAa. OOBIKHOBEHHBIE U AJCCATHUYHBIC ,I[pO6I/I, IMPOLCHTHI,

OeCKOHEUYHBIE IEPUOANUECKHE JPOOH

ApudmeTndeckuii KOpeHb HATypaJlbHOW cTerneHu. J[elcTBus ¢ apudmeTHaecKuMu

KOPHSIMU HaTypaJIbHON CTENIEHU

CreneHb c 11ebIM okazatenaeM. CTeneHb ¢ palmoHalbHbIM MoKa3arenemM. CBoilcTBa

CTCIICHHU

CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApPKTaHI'€HC YKMCIIOBOTO apryMEHTa
Jlorapudm yucna. /lecaTudynble U HaTypajIbHbIE JOrapupMbl

HevictButenbHble 4YHucia. Apu@MeTHYecKHe oOmnepanuud ¢ JeHCTBUTEIbHBIMU
guciamu. [IpubnukEHHbIC BRIYUCICHUS, TPaBUIIa OKPYTICHUS, TPUKUIKA U OI[EHKA

pe3yjbTaTa BEIUUCICHUN

[TpeoOpa3oBaHue BbIpaXKEHHIA

KommnekcHsle yncna

YpaBHEHUS 1 HEPABEHCTBA

[enbie 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
WppannonanbHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

[TokazarenbHble U IorapupMUUIECKUE YpaBHEHUS
Lenblie n 1poOHO-palIiOHANBHBIE HEPABEHCTBA
HppanuoHanbHble HEPABEHCTBA

[Toka3zaTenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA
TpuroHomeTpruecKkue HEPaBEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILIbI

OyHKINUU U TpaPuKH
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Oyukus, crnocodbl 3amanus QyHkuuu. ['paduk Qynkumuu. Bzanmuo oOpaTHbie

bynkuun. YétHple 1 HeuéTHBIC QyHKIMU. [leproaudyeckue QyHKITMN

O6nacth ompeneneHUuss W MHOXKECTBO 3HaueHW ¢GyHknuu. Hymm QyHKIun.
[IpomMexxyTKi ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumMyMbl U MHUHUMYMBbI GyHKuMu. HauGombiee u HauMeHblIee 3HAYCHHE

(GYHKIHU Ha IPOMEXYTKE

CrenenHass (yHKUMS C HaTypaJbHbIM M LEJbIM IoKazatesneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS /-0l CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINH, UX CBOICTBA U TpaduKH

Touku paspeiBa. AcumnToTel rpadukoB (yHkuuil. CpoiicTBa  (QyHKIMIH,

HENPEPBIBHBIX HA OTPE3KE
ITocnenoBaTenLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEHN
Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra ClI0XKHbIX MPOLIEHTOB
Hauana maTemaTnyeckoro aHaausa

[IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIEeMEHTAPHBIX (OYHKITHIA

[IpumeHeHne mNPOW3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxenue HanOOJbIIEro U HAUMEHBIIEro 3HaYeHUs (YHKLIUU Ha

OTpe3Ke
[TepBoobOpaznas. MuTerpan

MHOXeCTBa U JIOTUKA

MHo)kecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U cTaTHCTHKA

OrnucarenpHas CTaTUCTUKA

BepostHocTh

Kombunaropuka

I'eomerpus

Durypsl Ha INIOCKOCTU

[IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE

MHororpaHuku

Tena v MOBEpXHOCTU BpallEHUS

KoopauHatbel 1 BEKTOPBI



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






