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MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma ydeOHOrO Kypca «Anrebpa U Hayaia MaTeMaTHUYECKOTO

aHanu3a» 0a30BOro ypoBHA Juisi oOywaromuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHoBe DeiepanbHOro rocyAapCTBEHHOTO 00Pa30BaTENLHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAIAHUIMA POCCUHUCKOTO
oOpazoBanus. Peanmuzanus mporpamMmbl 00€CIEYMBAET OBJAJACHHE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIIOIIMMHU OCHOBY JIJII CAMOPA3BUTHUSL U HEMPEPHIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYIBTYPHOTO, JJUYHOCTHOTO U MO3HABATEIHHOTO

Pa3BUTHA JINYHOCTH o6yqa}01unxca.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana mMaTeMaTHYECKOTO aHAJIM3a» SIBJISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TIPOTpaMME CTapIIeld INKOJbI, TOCKOJBKY, C OJIHOM
CTOPOHBI, OH oOO€cleunBaeT HWHCTPYMEHTAJIbHYIO0 0a3y Jig H3y4YeHHUs] BCEX
€CTECTBEHHOHAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POpMHUPYET JIOTHYECKOE M
a0CTpaKTHOE MBIIUICHUE YYalllUXCS Ha YpOBHE, HEOOXOAMMOM I OCBOCHHS
KypcoB HWH(MOpMATUKU, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIQJCBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpbl 1 Hauan MareMaTH4eCKOro aHaliM3a 3aKJIaJblBaeT OCHOBY IS
YCTEIIHOTO OBJQJACHHUS 3aKOHAaMU (U3UKHA, XHWMHH, OHOJIOTHH, TTOHUMAaHHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMHUKHM M OOIIECTBEHHOW JKM3HU, TMO3BOJSET
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEAHEBHOM JXM3HU. B TOXe BpeMsl OBIaJecHUE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTUMHU MATEMaTUYECKUMH KOHCTPYKIIHSIMU
pa3BUBaET yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUSI, UCTIOJIB30BaTh 0000IIEHNE W KOHKPETU3AINIO, a0CTparupoBaHue U
aHaJIOTHI0, POPMUPYET KPEaTHBHOE M KPUTHUYECKOE MBINIICHUE. B X0/1e n3ydeHus
anreOppl W HaYaJl MaTeMAaTHYECKOTO0 aHalv3a B CTapIiield MIKOJEe YydYarluecs
MOJIYYatOT HOBBIM OMBIT PEMICHUS MNPHUKIAAHBIX 3a]lad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MaTeMaTHYECKHX MOJCIICH pealbHBIX CUTYallMd W HHTEPIIPETAIIUN

IMMOJIYYCHHBIX peHIeHHfl, 3HAaKOMATCs C IMpuMcpamMmun MaTCMaTH4YCCKHUX



BaKOHOMCpHOCTCﬁ B MOpupoA€, HAYKC HW B MHCKYCCTBC, C BbIIAIOIIMUMUCI

MATEMATHYCCKUMH OTKPBITHAMHA U UX aBTOPAMH.

Kypc oOnamaer 3HauMTEIbHBIM BOCIUTATENIBHBIM IOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4depe3 ydeOHBIM Marepuas, CIOoCOOCTBYIONIUN (OpMUPOBAHHUIO
HAayYHOTO MHUPOBO33pEHHUS, TaK MU uepe3 creuupuky ydeOHOU AesaTeNbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJIOJDKUTEIbHOU
KOHLIEHTpAllMi BHUMAaHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3ysbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HadajgaM MaTeMaTHYeCKOTO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOr0 aHaIn3a» BKIKOYAET
CIIEIYIOLIUE COAEPKATEIBHO-METOANYECKUE JUHUM: «Yuciaa M BBIYMCICHUD,
«DyHKIMH U rpaduKn», «YpaBHEHUS U HEpABEHCTBay», «Hayana maremaTudeckoro
aHanu3a», « MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATENBHO-METOANYECKUE
JUHUU H3Yy4aloTCsl Ha MPOTSHKEHUU [BYX JET OOy4deHHs B CTaplliei IIKoJe,
€CTECTBEHHO JIONOJIHAS APYT JpYyra U MOCTEIIEHHO HACBIIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIA KypcC SIBISIETCSI MHTETPATHUBHBIM, MOCKOJBKY OOBEIHMHSIET B
cebe comepkaHUE HECKOJbKMX MaTeMaTUYECKUX JUCLUUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIu3, TEOPUS MHOKECTB U 11p. [Io mepe Toro
KaK y4Yalllhecs OBJIAJIEBAIOT BCE O0Jee MIMPOKUM MaT€MaTUYECKHM anmnapaToM, y
HUX T[OCJeI0BaTeIbHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTh
MaTEMaTUYECKYIO0 MOJIEb PEAIbHON CUTYALUH, IPUMEHSTh 3HaHUS, TOJTYYEHHBIE B
Kypce «Anrebpa W Hayajla MaTeMaTH4YEeCKOro aHajliu3a», Uil pelIeHUs
CaMOCTOATENbHO  C(POPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJayd, a 3aTeM

VHTEPIPETUPOBATH NIOJTYUYCHHBIN PE3YJIbTAT.

ConepxaTenpHO-MeTOANYECKAsT JIUHUS «YUuciaa M BBIYMCICHUS» 3aBEPILIACT
dbopMUpOBaHHUE HABBIKOB HCIIOJIL30BaHUS JCHCTBUTEIIBHBIX YKCEI, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW Imikosie. B crapmieil mikosne ocoboe BHUMaHUE YACISIETCS
(GOpMUPOBAHUIO TIPOUYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIONIUX B ce0s
WCIIOJIb30BAaHUE PA3MYHBIX (OPM 3amuCH JEHCTBUTEIHLHOTO YHWCIA, YMEHUE
pALMOHATIBHO BBIMOJIHATE JEWCTBUSI C HHUMH, JAE€JIaTh MPUKHUJIKY, OLICHUBATh
pesyabrar. OOydyarommuecss TOJY4aloT HAaBbIKM MNPUOTUKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JCHCTBMM C 4YHCIaMM, 3allMCaHHBIMH B CTaHIApTHOH QopmMme,

HCIIOJIB30BaHUA MAaTECMATHYCCKHUX KOHCTAHT, OLICHUBAaHUA YK CJIOBBIX BBIpa)KeHI/II\/'I.



JIuaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS HA MPOTSHKEHUM BCErO
oOydeHHs B CTapiied MIKOJe, IOCKOJIbKY B KaXJIOM paszfene MNporpaMMbl
IPELYCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3anad. OOydaromuecs OBIAJEBaIOT
pa3IMYHBIMM METOJAAMU PELICHUS LEJbIX, PAUUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTapU(PMUUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHble YMEHHUS UCIIOJIBb3YIOTCS IPU UCCIIEIOBAHUN
(GYHKIMI ¢ MOMOIIBI0 MPOU3BOAHOM, PEUICHUH TPUKIATHBIX 3a]ad U 3a1ad Ha
HAaXOXXJEeHUE HauOONBIIMX ¢ HAUMEHbIIMX 3HaueHud GyHkuuu. JlanHas
collepKaTelibHasi JIMHUSL BKJIIOYaeT B ce0s Takke (OPMHUPOBAHHME YMEHHI
BBIMIOJHATH pacdy€Tl Mo (opmysnaMm, mpeoOpa3oBaHMs IENbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX M TPUIOHOMETPUYECKUX BBIPAXEHUM, a TAKKE BBIPAXKCHUU,
collepKalluX cTeneHu u jorapudmel. biaromaps u3ydeHUIo anredpandeckoro
Marepuajia  MPOUCXONUT  JNAJIBHEHIIEe  pPa3BUTHE  AITOPUTMUYECKOTO U
aOCTPAaKTHOIO MBIIUICHUS Yy4Yalluxcs, (OPMUPYIOTCS HAaBBIKM JIE€ITYKTUBHBIX
paccyxaeHuil, paboThl €  CHUMBOJBHBIMH  (OpMaMu,  MpeICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCUMOCTE B BHUJE PAaBEHCTB W HEPAaBEHCTB. Anre0Opa
npemyaraetr 3(PQEKTHUBHbIE HHCTPYMEHTBHI JJIsl PEHICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIVAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKAa HAYKH.

CopepxarenpHo-MeTOoMYeckass JUHUS «DyHKIMH U TpadUK» TECHO
IIEPEIIETACTCs C APYTUMHU JIMHUSAMU KypcCa, ITIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS Marepuana. N3yuenne CTEIEHHOMU,
MOKa3aTeJIbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUHN, UX CBOMCTB
U rpauKoB, UCIOJIb30BaHUE (QYHKUMU AJIA PElIeHHs 3a7ad U3 APYruX y4yeOHBIX
IIPEAMETOB U PEANbHON JKU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM aHAJIU30M,
TaK M C pEUICHUWEM YypaBHEHMl M HepaBeHCTB. llpu 3ToM OosblIoe BHUMaHUE
ynensiercs: pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (POpMyIaMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIIENOBATh MOJyYeHHble (YHKLUHU, CTPOUTH UX
rpaduku. MaTtepuan 3Tol coAepKaTeIbHON JIMHUKM HAlleJIeH Ha pa3BUTHE YMEHUU
M HaBBIKOB, IO3BOJAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIYy BEJIMYMHAMU B
paznuuHOi (opMe: aHATIUTUYECKOH, rpaduueckoil u cioBecHou. Ero m3yueHwue
CHOCOOCTBYET Ppa3BUTHIO AJTOPUTMHYECKOTO MBILIUICHUS, CIOCOOHOCTH K

0000IIEHUIO M KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.



ConepkatenbHas JuHHAA «Havama maTeMaTH4eckoro aHajin3a» MO3BOJISCT
CYIIECTBEHHO PACIIUPHUTh KPYr KaK MaTeMaTHYECKHX, TaK M MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYaIoNIMMCs, Y KOTOPBIX IOSBIIICTCS BO3MOXKHOCTh UCCIICIOBATh U
CTPOUTh TpapuKu (YHKIUH, ONpPEJCNIATh HX HAWOOJBIINE W HAMMEHBIINE
3HAYCHUS, BBIYUCIATH IUIOMAAn (QUTYp U OOBEMBI TEJ, HAXOIAWTh CKOPOCTH M
YCKOpeHHs TpolieccoB. JlaHHAas cojeprkaTeiabHas JIMHUS OTKPBIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOCHHS MaTeMAaTHYCCKUX MOJICICH peaJbHBIX CHUTYaIlHH,
HAXOXKJCHHUS  HAWIY4YIICr0 pEUICHHS B  NPUKIAJHBIX, B TOM  YHCIE
COLIMATbHOPKOHOMHYECKUX, 3aa4ax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO
aHaNM3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-IOTUYECKOTO U
KpPEaTHBHOTO MBITIUICHUS, (OPMUPOBAHUIO YMEHHUH pAaclo3HaBaTh MPOSBIICHUS
3aKOHOB MaTEMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydaromiuecs y3HaT O
BBIJIAFOIINXCS pE3yJIbTaTax, MOJYICHHBIX B X0/ Pa3BUTHSI MaTEMaTHUKN KaK HAYKH,

Y UX aBTOpax.

ConepxarenbHO-MeTOuYecKas JTuHUA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTAaM  TEOPUU  MHOXKECTB.  [€OpeTMKO-MHOXKECTBEHHBIC
MIPEICTABIICHUS TMPOHMU3BIBAIOT BECh KYPC IIKOJBHONW MaTEMaTHKH W TPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN SI3bIK, 0OBETUHSIONINN BCE pa3fiesibl MATEMATUKU U €€
MIPWIOKEHUH, OHM CBS3BIBAIOT PA3HBIC MAaTEMATHUECKHE NWCIHMIUIMHBI B €IUHOE
nenoe. Ilosromy BakHO JaTh  BO3MOXXHOCTb  IIKOJIBHUKY  MOHUMAaTh
TEOPETUKOMHOKECTBEHHBIN SI3BIK COBPEMEHHOW MAaTEMaTUKH M MCIOJB30BaTh €ro
JUTSI BBIPQXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa um Havama MaTEeMaTHUYECKOTO aHaIHM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTEMaTHYE€CKOTO  MOJICJIUPOBAHMS, KOTOpbIC IPU3BAHbBI
chOpMHPOBATh HABBIKK ITOCTPOCHUS MOJIETICH peabHBIX CUTYaIlUi, UCCIEAOBAHMS
ATUX MOJEJIe C TOMOIIBI0 afmapaTta anreOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPIPETANNA TIOJIYICHHBIX Pe3yIbTaToB. Takwe 3aJaHus BIUICTCHBI B KaXIbIH
U3 pa3/iesioB MPOTPaMMBbI, TTIOCKOJIBKY BECh MaTepual Kypca IIUPOKO UCTIOIb3YEeTCs
JUTSL PEIICHUs MPUKIIATHBIX 3a7a4. [Ipy pemennn peanbHbIX MPaKTHUYECKUX 3a7ad
ydamiecs: pa3BHUBAIOT HaOIIOJATEILHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOIL30BATh AHAJIOTHUIO, 0000MIATh M KOHKPETHU3UPOBATH
npobiemy. JlearensHOCTh 1O (OPMHPOBAHUIO HABHIKOB PEIICHUS TMPHUKIATHBIX
3a/lady OpPraHu3yeTCs B MPOIECCe M3YYCHHS BCEX TeM Kypca «Anrebpa u Hadana

MAaTEMATHYCCKOI'O aHAJIN3a)).



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM TmutaHe Ha uW3ydeHHE Kypca aiareOpbl M Havyal MaTeMaTH4YECKOTo
aHanm3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 daca B Henmento B 10 kimacce u 3 4aca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
COJAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

Yucaa v BEIYUCJICHUSA
PamnmmonansHbie yuciaa. OOBIKHOBEHHBIE U ACCATUYHBIE JIPOOU, MPOIICHTHI,

OECKOHEYHbIE  IMEepUOJMYEecKHue  apodu. Apudmernyeckue  Omepauud C
palMoHaIbHBIMU YMCIIAMHU, IpeoOpa30BaHUs YUCIOBBIX BbIpaskeHUl. [Ipumenenue
Ipo0el U MPOLEHTOB JIsl PELIEHUs] NMPUKIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTpacieu
3HAHUU U PEATIbHOU KU3HU.

JleyicTBUTENBHBIE 4YMClA. PanuoHanpHble W HMppalyOHaJIbHBIE YHCIIA.
Apudmernueckre onepanud C ACHCTBUTENbHBIMH 4HclaMd. [IpuOmmkEéHHbIE
BBIYMCJICHUS, IIPABWIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.

Crenenp ¢ menbiM  mokazareneMm. CranpaptHas  ¢opma  3alucH
NeucTBUTENB HOTO uucha. Vcnonmb3oBanue moaxopsiiedt  ¢GopMbl  3alucu
JNEWCTBUTEIBHBIX YWCEN I PELICHUs MPAKTUYECKUX 3a1ad W NPEACTaBICHUS
JTAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypajlbHOM  cremeHu.  JledictBua  c
apu(pMeTHYECKUMU KOPHSAMHU HaTYpaJIbHOM CTETEHHU.

CHHyC, KOCUHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE IPEOOPA30OBAHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE

TPUTOHOMETPHUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHeHUs. HepaBeHCTBO, pellleHME HEPaBEHCTRA.

Meton nHTEpPBANIOB.

Pemenue 1iensix v 1poOHO-pAMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.



Peuienne nppalMiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTe HayKu U peaibHOW KU3HHU.

DOyHKUUM U Tpaduku

OynkIusa, cmocodbl 3amanus  QyHkmuw. ['paduk  dyaknum. BsaumuO
oOpatHbie (QYHKITUH.

Ob6nacTp omnpeaeneHuss ¥ MHOXECTBO 3HaueHu# ¢GyHkiuu. Hymu yskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIUSI C HATYpaJIbHBIM U IEJBIM MOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHsS N-Oi CTENEHHU.

Tpuronomerpuyeckass OKPYXHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Hauajna MmareMaTH4eCKOro aHaJIn3a
HOCJIGI[OB&TGHBHOCTH, CITOCOOBI 3aJaHusA IOCJIEJOBATEIbHOCTEH.

MOHOTOHHBIE MOCIIEOBATEILHOCTH.

Apudmerrnyeckass 1 TeOMETpUUECKasi porpeccur. beckoHeuyHo yObIBaroIas
reoMmerpudeckas rnporpeccusi. Cymma O€CKOHEUYHO YOBIBaIOIIEH Te€OMETPUUYECKOMN
nporpeccur. opMyra CIOXKHBIX MPOIEHTOB. VCmoyib30BaHWE MPOTPECCUU s
pelIeHns peajbHbIX 3a]1a4y MPUKIIAHOTO XapakTepa.

MHoxecTBa M JIOTHUKA
MHokecTBO, omepauuu HajJ MHoOXecTBaMu. [[uarpammel Jitniepa—BenHa.

[IpuMeHeHue TEOPETUKO-MHOXKECTBEHHOIO arlfnapara i OMHCaHUSI pPealbHBIX
MPOIIECCOB M SIBICHWUM, TPU PEIICHUH 3a7ad U3 JPYTUX YYEeOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucjaa v BLIYUCTICHUS

Harypanbnsbie u nensle yncia. [Ipu3Haku 1e1MMoCTH LENbIX YHUCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudwm uucna. JlecssTuaHbIC U HATYpaJbHbIC JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.



IIpeoOpa3oBaHue BBIpAKEHUH, COAEPKALIUX CTENEHU C PalUOHAJIbHBIM
IIOKa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesnbHbIE yPAaBHEHMSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEWHBIX ypaBHEHUI. PelleHne NMpUKIagHbIX 3a/1ad ¢ TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMmeHenne ypaBHEHHN, CHCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTel HAayKU U peaslbHOM JKU3HU.

DOyHKUUHA U TPaduKu

Oyukuusa.  llepuoguueckne  ¢pyHkumu. IIpoMeXyTKH  MOHOTOHHOCTH
¢yHKUM. MakcumMyMbl U MUHUMYMbl (yHKUnMu. HaumOonbliee U HauMeHblIee
3HaueHHE (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIIMH, UX CBOMCTBA U IpapUKy.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.

Hcnonp3oBanue rpa@ukoB QyHKUUN ISl PELICHUS YPaBHEHUNA W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB GyHKIUI 1715 MCCIIEA0BAaHUS IPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOBHHUKAIOT MIPHU PELIEHUH 33]1a4 U3 APYIUX y4eOHbIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3a

HenpepsiBHble pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBognass ¢yHkuuu. ['eomerpuueckuii W (PU3MYECKUI  CMBICTT
IIPOU3BOJHOM.

[IpousBognbie  3nemMeHTapHbIX  QyHKOuA.  Dopmynbl  HaXO0XKICHHS
IPOU3BOJHON CyMMBbI, POU3BEACHUS U YACTHOTO (DYHKIIHI.

[IpumeHeHnre MPOU3BOJHON K MCCIENOBaHUIO (DYHKIIMIT HAa MOHOTOHHOCTbH H
sKcTpeMyMbl. Haxoxxaenne HauboabIIero ¥ HAMMEHbBIIETO 3HAaYeHHUsT (PYHKIIMU Ha
OTpE3KE.

[IpruMmeHeHne TNPOM3BOMHOW [JI1 HAXOXKACHUS HAWIIY4YIIEro pEIIEHUS B
NPUKIIAIHBIX 3aJadax, g OIpeleseHus CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuira nepBooOpa3HBIX.



WNurterpan, ero reomMeTpudyecKuii W (PU3MYECKUM CMBICI. Brluncienue

uHTerpana no gpopmysne Herorona—JleliOuuiia.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yueOHoro mnpeamera «MaTeMaTuka» AOJKHO OOeCHeYrBaTh
JIOCTHXKEHHME Ha YPOBHE CPEAHEro 00Iero 00pa3oBaHus CAEAYIOMMUX TUYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbl y4eOHOro MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUYaAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO 00IlecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUM,
IpoLenyp TpaxAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCH W Mp.), yYMEHUEM
B3aMMOJICHCTBOBATh C COILMAIBbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
byHKUMSIMHU ¥ Ha3HAaYeHueM. [laTpruoTuyeckoe BoCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOMN IPaKIaHCKOM UICHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUUCKON MAaTEMAaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JIOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTeMaTUYE€CKOW IIKOJIBI,
K HCIOJb30BAHUIO ITHX JOCTIKCHHMHM B JIPYTUX HayKaxX, TEXHOJIOTHsX, chepax

9KOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, HATUYECKOTO  IOBEACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKECHUN HAYKU U NEATEIbHOCTHIO
y4€HOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHE YCTOWYMBOrO OyIyIIEro.
DCTETUYECKOE BOCIIMTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYasi 3CTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, PEIICHHU, pacCyKJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nYeCcKOoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHSATh MaTEeMaTUYECKUE 3HAHHS B

HWHTEpecax 370pOBOro U 0e30MmacHOro o0pasa *H3HU, OTBETCTBEHHOTO OTHOIICHUS



K CBOEMY 3JI0pPOBbIO (3/I0pPOBOE€ MHUTaHHE, COANIAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXa, peryisipHas busnueckas aAKTUBHOCTb); bu3nIecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEeSATEIBbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOJIIOOMUS; UHTEPECOM K
pasnmuyHbiM  chepaM  NpodecCUOHATBHOM  NIEATENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKEHUSMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccur U peann3oBbIBATh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTEeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSIKEHWH BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHI0 B PCUICHUM MPAKTUYECKHX 337a4 MAaTeMaTHUYE€CKOW HAIpPaBJICHHOCTH.
DKOJOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO SKOJIOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIIMSHUSA
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE IMPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HAHMEM TJIOOAJBLHOIO  XapakTepa HSKOJOTHYECKUX MPoOJeM;
OpUEHTAllME HA NPUMEHEHHE MAaTeMaTUYECKUX 3HAHUM Ui PELICHUS 3a7ay B
o0JIacTU  OKpYXaromiel cpeabl, IJIAHUPOBAHMUS TIOCTYNMKOB M OLEHKA HX
BO3MOYKHBIX IMTOCIIEJICTBUUN JIJI1 OKPYKAIOIIEH CPEBI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW W  OOIIECTBEHHOW TMPAKTUKH, T[OHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl YelOBEYECKOW eATeTbHOCTH, JTaroB €&
pPa3BUTUSI M 3HAYMMOCTH [JIi PA3BUTHA UMUBUJIM3ALUM; OBJIAJICHUEM S3BIKOM
MAaTEMATUKH W MAaTeMaTH4YE€CKOW KYJIBbTYpOW KakK CPEACTBOM MO3HAHUS MHUPA;
FOTOBHOCTBIO OCYILIECTBIIATh IMPOEKTHYIO M HCCIEAOBATEIBCKYIO AEATEIbHOCTD

VHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Maremartuka» XapaKTEepU3yKTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMU,  VHUBEPCANbHbIMU — KOMMYHUKATMUBHBIMU

0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.



1)  Vuuseepcanvhvlie  no3nasamenvnvle  Oelicmeus,  0becnedusaiom
Gopmuposarue 6a3068bIX KOSHUMUBHBIX NPOYECcco8 obyuaowuxcs (oceoenue
Memo0o8  NO3HAHUSL ~ OKpYXCAowje2o0  Mupa,  NpumMeHeHue  J102UYECKUX,
uccnedosamenvbckux onepayuil, ymeunuil pabomams ¢ uHgopmayueii). ba3oBbie

JIOTUYECKUE JTEUCTBUS:
*  BBIBJISATh U XAPAKTEPHU30BaATh CYLICCTBCHHBIE MPU3HAKK MAaTEMAaTHUYECKHUX

OOBEKTOB, TOHSATUNA, OTHOLICHUH MEXIY MOHATHAMU; (DOpMyIUpoBaTh
ONpeNeNicHUs]  MOHSTUH; yCTaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccu(ukanmy, OCHOBAaHUS JUIsi OOOOIIEHUS U CpaBHEHUS, KPUTEpUU

IMPOBOJMMOTI'O aHAJIN34,



BOCIIPUHUMATh, (HOpPMYyIUpOBaTh MW  MPEOoOpPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPULIATENbHbIC, €IUHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopedrss B (akTax, MaHHBIX, HAOIIOJCHUSX W YTBEPKICHUSX;
npeajiaraTh ~ KpUTEpUM  JUISL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JieNaTh BBIBOABI C HWCIIONB30BAHWEM 3aKOHOB JIOTHKU, NCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;
IPOBOUTH CaMOCTOSITENIEHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
MPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 penieHust yd4eOHOM 3ajayv (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HaMOOJEe TMOIXOIANUN C y4ETOM
CaMOCTOSITEJILHO BBIJCIICHHBIX KpUTEpUEB). ba3oBbie HCClen0BaTENbCKUE
JICUCTBUS:

WCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUrE, MpodIeMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

MIPOBOIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBJIEHHWIO OCOOCHHOCTEW MaTeMaTUYECKOTO
O0BEeKTa, SIBICHHSA, TWPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 0O00OIIEHHS U BBHIBOJBI TIO pe3yjIbTaTaM
POBEAEHHOTO HAOIONCHUA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIECCA, a TAKKE BBIJIBUTAThH
MPEANOJIOKEHNUS O €ro pa3BUTHUM B HOBBIX YCJIOBUSX.  Pabora ¢
uH(popmarmei:

BBISBIIATH Je(OUIIUTH HHPOPMAIINH, TAHHBIX, HCOOXOMMBIX JIJIT OTBETa Ha

BOIIPOC U JIJI PEIICHUA 3a]1a4u;



BbIOMpaTh  WMHGOpPMAIMI0O M3  UCTOYHUKOB  Pa3jMYHBIX  THUIIOB,
aHAJTN3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,

CTPYKTYpUpPOBaTh HH(OPMAIUIO, IPEACTABIATH €€ B Pa3nuyHbIX (popMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaAEKHOCTD uH(pOpMaIuu o CaMOCTOSITENIHO

chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OeLiCNELS,
obecneuusarom chopmMupoBanHOCMb COYUATbHBIX HABLIKOG
ooyuarowuxcs. Ob1eHue:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXICHHS B COOTBETCTBUU C
YCIIOBUSIMHU U TEJISIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX W NMUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS TIO
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CYKJIeHUS 3a7]aBaTh BOTIPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
poOJIeMBbl, peraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJICHHbIC HA TTIOMCK
pEIeHUs; COTOCTABIATh CBOM CYXKACHHS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHUaiora, OOHapy>KMBaTh pa3inuuMe U CXOJICTBO IO3UIIMM; B
KOppEeKTHOH Popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNUS;
NPEACTaBIATh  pPE3yJbTaThl  PEIICHHWs  3aJladyd,  OKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENbHO  BbIOMparh  ¢opmar
BBICTYIUICHUS C YYETOM 3aJ1ay TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.
CoTpyIHUYECTBO:

MOHMMATh W HWCIOJL30BaTh  TMPEUMYIIECTBA  KOMAaHIHOW U
WHUBUyaIbHON pabOThI MPU pENICHUH YUYeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOH JESATENbHOCTH, IJIAaHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacTpeaessITh BUIALI padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CykaeHMs, 0OMEH MHEHUIA,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJHATH CBOI YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTMMU WICHAMH KOMAaHJIbI;
OIICHMBATh KAa4eCTBO CBOCTO BKJaJa B OOMIUH MPOAYKT IO KPUTEPHSM,

chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBHSI.



3) Vuusepcanvuvie pecynamuenvie oeticmeus, obecnewusaion
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JIUYHOCTU.

CamoopraHu3aius: COCTaBJIATH IIaH, aTOPUTM PEIICHHS 3a/1a4, BHIOUPAThH
CIIOCO0 peIIeHHsI C Y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTHPOBATh BapHAHTBl pEHICHUH ¢ Y4ETOM HOBOK
uHpopMmaruu. CaMOKOHTPOJIb:

« BIIQJIETh HABBIKAMH I[IO3HABATEIIBHOW pPEeQICKCHH KaK OCO3HAHHUS
COBEPIIIAEMbIX JEHCTBUNM W MBICIUTEILHBIX MPOIIECCOB, UX PE3YIHTATOB;
BIIaJIeTh CIOCOOaMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS IIporiecca M
pe3yibTaTa pPEIICHUS MaTeMAaTHYCeCKOW 3a/lau; MPEABUACTh TPYIHOCTH,
KOTOPbIE MOTYT BO3HUKHYTHh IPH PEIICHUH 3aJ1auld, BHOCUTh KOPPEKTHUBBI
B JICSTECIIBHOCTh Ha OCHOBE HOBEIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX
oImuOO0K, BBISIBJICHHBIX TPYIHOCTEH;

+ OIICGHWBAaTh COOTBETCTBHE pE3yibTaTa IIEIH W YCIOBUSAM, OOBSICHATH
MPUYUHBI JIOCTIKCHHUS WM HEJOCTHXKCHHUS PEe3yJIbTaTOB JIEATEIbLHOCTH,
HaXOJIUTh OIMMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «Anredpa U Hayajla MAaTeMaTHYECKOTO aHAIN3a
Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs JOHKHO OOECIeYMBATH JTOCTHUKEHUE

CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

10 KJIACC

Yucia v BBIYUCJICHUSA
OnepupoBaTh MNOHSATHUSIMU: PAMOHAIBHOE W JACHCTBUTEIBHOE YHCIIO,

OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonasaTe  apudmeTrndeckue — omepanud ¢ pallMOHAIBHBIMH U
JEHCTBUTEILHBIMU YHCIIAMH.

BrinonHsaTh puOIMKEHHBIE BRIUMCICHUS, UCTIONB3YS TIpaBUiIa OKPYTIICHUS,

ACJIaTh IIPUKUJAKY U OLOCHKY PE3yJibTaTa BBIYMCJICHUH.



d

OnepupoBaTh MOHATHSMH: CTENEHb C IEJNBIM TOKa3aTesleM; CTaHAapTHas
dopma 3ammicu JIEHCTBUTENBHOTO YHWCIA, KOPEHb HATYpaJbHOW CTENCHH;
UCIIOJIb30BaTh MOAXOAIYI0 (HOPMY 3alMCH ACUCTBUTEIBHBIX YHCEI JJIsl PeIICHUS
NPaKTUYECKUX 3a/1a4 U PEJCTaBICHNUS JaHHBIX.

OmnepupoBaTh MOHATUSMU: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YTJIa;
UCTIOJIb30BATh 3aMMCh MPOU3BOJIBHOIO yIiia Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA
OneprpoBaTh MOHATUSIMH: TOXKJIECTBO, YPAaBHEHHUE, HEPABEHCTBO; ILIEJIOE,

palMOHAIIBHOE, NPPAlMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoInonHATh npeoOpa3oBaHusi TPUTOHOMETPUUYECKHX BBIPAXKEHHM M peliaTh
TPUTOHOMETPUYECKUE YPAaBHEHUS.

BoeinonHATe mpeoOpa3oBaHusl LENbIX, PAalMOHAIbHBIX WU HPPaLMOHAIBHBIX
BBIPAXEHU U PEIIAaTh OCHOBHBIE TUIIBI LIEJIbIX, PAMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHNS U HEPABEHCTBA JJI PELICHUS MAaTEMAaTUYECKUX 3a1a4

H 3a1a4 U3 pa3JIn4IHbIX oOnacrtei HaYKH U peaJIBHOP'I KHU3HHU.



MonenpoBaTb peajbHblE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
BBIPQXCHUS, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3a/Jayd, HCCIEI0BaTh
IIOCTPOEHHBIE MOJEJIM C HCIIOJIb30BAHMEM ammapaTta anreOpsl. @OyHKIMH H
rpapuxku

OnepupoBaTh NOHATUAMU: (PYHKLHSA, CIIOCOOBI 3a1aHusl (pyHKUIMH, 00JacCTb
ONpEAENeHUs] M MHOXECTBO 3HAueHUN (QYyHKIUH, rpadux ¢GyHKIUH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (PYHKLMH, HYJIU (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

Crpouth ¥ yuTaTh rpauKu JUHEWHON (yHKUMH, KBAAPAaTUYHON (PYHKIIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnone3oBath rpaduku (yHKUMHA Ui HCCIEAOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH TPH PEUICHUH 33[a4 U3 JPYTUX Y4EOHBIX MPEIMETOB U PEabHOM
KU3HU; BbIpaxaTb GOpMyIaMH 3aBUCUMOCTH MEXy BEIIMYMHAMM.

Hauajna MmareMaTH4eCKOro aHaJIn3a
OHepI/IpOBaTB ITOHATHUAMMU.: IIOCJIEA0BATCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaSI n

r€OMETPUUECKAS] TPOTPECCUMU.
OnepupoBarh TOHATHSAMHU: OECKOHEUHO YyOBIBAIOIIAsl TeOMeTpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUHU.
3amaBaTh MOCIE0BATEIBHOCTH PA3JIMYHBIMU CITIOCOOAMHU.
Hcnonbs30BaTh CBOKWCTBA MOCIEAOBATEIILHOCTEW U MPOIPECCUN IJIsl PELLICHUS
peanbHbIX 33724 NPUKIATHOTO XapakTepa.
MHo:xecTBa M JIOTHUKA

Ol'IepI/IPOBaTB IMOHATHUAMU MHOKECTBO, OIICpAllM HAA MHOKCCTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONHCaHUs
peaNbHBIX TPOLIECCOB U SIBICHHM, MPU PEHICHUH 3a7a4 W3 JPYrUX YYeOHBIX
MPEIMETOB.

OnepupoBatb TIOHSTUSIMMU: ONpeEIICHHUE, TeopeMa, CJIEICTBUE,

J0Ka3aTCJIbCTBO.

11 KJIACC



Yucia v BRIYUCJICHUSA
OnepupoBaTh TMOHATUAMHU: HATypallbHOE, I1I€JI0O€ YHCIIO; HCIOJb30BaTh

NPU3HAKK JEIMMOCTH IIeNIBIX YKCEl, PAa3JI0KEHHE YHUCia Ha MPOCThIe MHOKUTEIH
U1 pelIeHus 3ajau.
OmneprpoBaTh MOHITHEM: CTENIEHb C PAIlMOHATIBLHBIM MTOKA3aTEJIEM.
OnepupoBaTh MOHATHAMH: JIOTapU(pM UHKCIa, JACCATHUYHBIE U HATypalbHbIC
Jgorapu@mel.

YpaBHeHUs U HEPABEHCTBA
[IpuMeHsATh  cBOWCTBAa CTENEHW i1 [peoOpa3OBaHMs  BBIPAKEHUN;

ONEPUPOBATh NOHATUSAMM: ITOKA3aTEIBHOE YPABHEHHME M HEPABEHCTBO, PpEIIATh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHsATe 1mpeoOpa3oBaHus  BBIPAKEHUH, CcOAepX alluX JIOrapuMsl;
OIEpUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHHE M HEPABEHCTBO; PEIATh
OCHOBHBIE TUIIBI JJOrapu(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHAMU: CHUCTEMA JIMHEWHBIX YPAaBHEHUW U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxomuTe pemeHuss npocTeMmmnX CUCTEM M COBOKYIHOCTEH PALlMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenpoBaTb peajbHbIE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBISATh
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJauyH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM aliapara ajareopsl.

DOyHKUUM U TpaduKu

OnepupoBarh  MOHATHSAMU:  INepuoAMYEcKas  (QYHKIMS, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHA OHKCTpeMyMmMa (QYHKIMU, HAUOOJbIIEe W
HauMeEHblllee 3HAYeHHUs (YHKIUMUM Ha TMPOMEXKYTKE; HCHOIb30BaTh HX IS
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpauKOM.

OnepupoBarh NOHATHAMU: TpadUKH MOKA3aTEIbHOM, JOrapupMUUYECKOH H
TPUTOHOMETPUUYECKUX (DYHKUUH; H300paxaTh UX Ha KOOPAMHATHOM IUIOCKOCTH M

HCIIOJIB30BaTh AJIS PCIICHHA ypaBHeHI/Iﬁ N HCPAaBCHCTB.

N306pakath Ha KOOPAMHATHON MJIOCKOCTH rpadyKK JIMHEWHBIX YPaBHCHUN U

HCIIOJBb30BATh UX AJIA pCIICHUA CUCTCMbBI JIMHECHHBIX ypaBHeHHﬁ.



Ucnons3oBate rpaduku (QyHKIMA Ui UCCIENOBaHUS MPOLIECCOB H
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauajna MaTeMaTH4ecKOro aHajan3a
OnepupoBarh MOHATUSMU: HeNpepbIBHAS (YHKIHUS; MPOU3BOAHAS (PYHKIUY;

UCIIOJIb30BaTh TEOMETPHUUECKUNA U (PU3NUECKUI CMBICT POU3BOAHON IS PEIICHHUS
3a1ay.

Haxonutb npon3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIYUCIISATh TPOU3BOAHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh NPOU3BOIHYIO JUISl UCCIIEOBAHNS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATH PE3yIbTaThl UCCIECIOBAHMS K ITOCTPOSHUIO TpahUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUI HAXOXKACHUSA HAWIY4dIIEro peuieHus B
IIPUKJIATHBIX, B TOM YHCIJIE COIHAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBarh MOHATUSAMHU: TEpBOOOpa3Has W  MHTErpai; I[OHUMATh
reOMEeTpUYECKUN U PU3NYECKUIN CMBICT UHTErpasa.

Haxonutbs mepBooOpa3Hble 3J€MEHTapHbIX (PYHKIUH; BBIUKCIATH HMHTETrpal

no ¢popmyne Herotona—JIelOnuna.

Pemarn INPpUKIIAAHBIC 3aJladv, B TOM 4YHCJIC CONUAJIBHO-OKOHOMHYCCKOI'0O M

(1)I/I3I/I‘-ICCKOI‘O XapakTepa, CpCaACTBaAMH MATCMATHYICCKOI'O aHAJIn34a.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosauyectBo 4yacos DJIEeKTPOHHbIE
e (uudpossbie)
. o0pasoBaTellbHbIe
n/n | HaumMeHoBaHHe Pa3/ieJOB H TeM NPOrPAMMBI Konrposbnbre | IlpakTudeckue elc) .
bl
Bcero padoThI padoThI pecyp
MHOXeCTBa pALIMOHAIBHBIX U IEHCTBUTEIIBHBIX
1 yyuceln. PanyoHanbHbIe ypaBHEHNS U 14 1
HEpaBEHCTBA
9 Oynkiun 1 rpaguku. CTeneHs ¢ 1eabiM 5
IIOKa3aTeneM
3 Apudmernueckuii KOpeHb N—Oi CTETIEeHH. 18 1
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpuroHomerpun. TpuroHoMerpuueckue 22 1
ypaBHEHHUS
5 ITocnenoBarenbHOCTH U POTPECCUH 5
5 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Ne KoumnuecTBo yacos
n/n DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM Kourtpoabubie | Ilpakruyeckue | (uudpoBbie)
NMpPoOrpaMmblI Bcero padoThI padoThI o0pa3oBaTesbHbIE
pecypcbl
CremneHb ¢ palMOHAIBHBIM TOKAa3aTEJIEM.
[TokazarenbHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapugmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEeHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIIUU U UX
rpaduxu. TpuroHomerpuueckue 9 1
HEpaBEHCTBA
[IpouzBoaHas. [IpumeneHne Mpou3BOIHON 24 1
WuTerpan u ero npuMeHeHUs 9
Cucremsl ypaBHEHU 12 1
HarypanbHble u nenbie yrcna 6
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH 18 5

3HaAHUHI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

DJIEeKTPOHHbIE
KonuyecTBo yacos
uudposkie
oOpa3oBaTejibHbIE
Ne Kontpoabubie | Ilpakruyeckue | PECYPCHI
n/m padoThI padoTsI
Tema ypoka Bcero
MHo03xecTBO, ONIE€paluy HaJl MHOKECTBAMHU.
L Huarpammel Ditnepa—Benna 1
Panmonanehblie yncia. OObIKHOBEHHBIE U
2 JeCATUYHbIE IPOOH, IPOLIECHTEHI, 1
OecKOHEUYHbIE IEPUOANYECKUE ApOoOU
Apudmernueckue oneparuu ¢
3 palMOHAIbHBIMH YHCIIAMU, 1
peoOpa3oBaHUs YUCIOBBIX BBIPAKEHUN
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
4 pelIeHns IPUKIAIHBIX 3a7a4 U3 pa3IM4HbIX 1
OTpacjeil 3HaHUW U pealbHOU KU3HU
[Tpumenenue apoGeit ¥ NPOLEHTOB ISt
5 pelIeHNs IPUKIAIHBIX 3a7a4 U3 pa3INdHbIX 1
OTpacjeil 3HaHUW U pealbHOU KU3HU
5 HeiicTBuTenbHbIe yncia. PanimonaabHbIC U 1

UppalMOHATIbHBIC YK CIIa




Apudmerrueckue orneparum ¢

7 .
JEHUCTBUTENBbHBIMY YUCIIaAMU
[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA

8 OKpYIJIEHUS, IPUKU]IKA U OLIEHKA pe3yJIbTaTa
BBIYMCIICHUI

9 ToxnecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus

10 VYpaBHeHME, KOPEHb YpaBHEHUS

11 HepaseHcTBO, pelieHre HEpaBeHCTBA

12 Meron uHTEpBaJIOB

13 Penienue nensx U ApoOHO-pAIIMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB
KonTponsnas pabora o teme "MHoxecTBa

14 palOHAIbHBIX U JEHCTBUTEIbHBIX YACEN.
PannonanbHbIe ypaBHEHHS U HEPABEHCTB"

15 OyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHo obpaTHbIe HyHKIUU
I'padux dyakmuu. O6macTs onpeneacHus u

16 MHO’KeCTBO 3HaueHui ¢pyHkuuu. Hynu
¢byukun. [IpoMexyTKH 3HAKOIOCTOSIHCTBA

17 YérHble ¥ HeUETHBIC PYHKIUU




CreneHs ¢ 11eJIBIM ITOKa3aTeIIeM.

18 CranmaptHas popma 3anucu
JIEHCTBUTEIILHOIO YUCIa
Hcnonb3oBaHne MOIXOAAIICH (GOPMBI

19 3aMKUCH IEUCTBUTEIIBHBIX YACEI JJIS
pELIeHUs] TPAKTUYECKHX 33]1a4 U
MIPEACTABJICHUS JAHHBIX

20 CrernenHast QyHKIUS C HATYPAITbHBIM U
1eNbIM nokaszaresnieM. E€ cBoiicTBa u rpaduk

21 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTENEHU

29 ApudmeTndeckuii KOpeHb HaTypaIbHOM
CTENEHU

23 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJlbHOM CTETICHU

24 CaoticTBa apu(pMETUYECKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOW CTETICHU

26 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU

N—OU CTEeIEeHU




JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH

27 .
N—Oi1 CTENIEHU

28 JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH
N—Oi1 CTENIEHU

29 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—OMi CTENEeHH

30 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMU
N—oli CTEIICHU

31 Pemenne nppaiimOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

30 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

33 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

34 Pemienne nppaliuOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

35 Peienne nppaliOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

36

CBoiicTBa U rpaduk KOpHS N-0if CTENeHN




37 CBoiicTBa U rpad)uKk KOpHS N-0i CTENEHN
KonrponbHas pabora no reme
"ApudMeTHIeCKIil KOPEHb N—O0# CTETICHH.

38 HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuveckas OKpyKHOCTb,

43 oTIpeieIeHue TPUTOHOMETPHYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpy>KHOCTb,

44 oTpeieTICHuEe TPUTOHOMETPUUECKIX
(GyHKIMI YHCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI




48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

49 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX 1
BBIPAKCHUI

50 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIPAXKECHUM

51 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAKECHUIN

59 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

54 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

55 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

57 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

58 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

59 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTtponbHas padora no teme "®dopmyIsl

60 TpUTOHOMETpHHU. TPUTOHOMETpPHUYECKHUE 1

ypaBHeHUs"




HOCJIG,I[OB&TGJIBHOCTI/I, CIIOCOOBI 3aJaHusA

61 [10CJIENOBATEIbHOCTEl. MOHOTOHHEIE 1
MI0CJIeIOBATEIBHOCTH
ApudmeTndeckast U TeOMETpUUYECKas

62 nporpeccuu. Vcrnonbp30BaHUEe IPOTPECCUU 1
JUTSL PEIICHUS PeaTbHBIX 3a1a4
MIPHUKIIATHOTO XapaKTepa
beckoHeyHO yOBIBaIOIIas FTEOMETPUYUCCKAS

63 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECKOMN MPOTPECCHH

64 dopmyna CI0KHBIX MTPOIEHTOB 1

65 dopmyna CI0KHBIX MTPOIEHTOB 1
O0006111eH1E, CUCTEMATH3allHs 3HAHNUH 3a

66 Kypc aiareOpbl ¥ HadaJl MaTEeMaTHIECKOTO 1
ananu3a 10 kmacca

67 HToroBasi KOHTpoJIbHASA paboTa 1
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

68 Kypc aareOphl ¥ HadaJl MaTeMaTHIECKOTO 1
ananuza 10 knacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KJIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Hdara ungposbie
n/n Tema ypoka Kontpoabhbie | Ipakriyeckue H3y4YeHMsI | o0pa3oBaTe/bHbIE
Bcero padoThI padoTshI pecypebl
1 CreneHsp ¢ palluOHAJIbHBIM [10KA3aTENEM 1
2 CoiicTBa cTerneHu 1
3 [Ipeo6pa3oBanue BbIpaxxeHU, coaepKalnx 1
palMOHAJIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX 1
palMOHANIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX 1
palMOHAIbHBIE CTEIIEHH
6 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
7 [ToxazarenbHble ypaBHEHUS M HEPABEHCTBA 1
8 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
9 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
10 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [Toxa3zatenbHast GpyHKIM, €€ cBOIICTBA U 1

rpadux




KoHntpoinbHas paborta o teme "CTeneHs ¢
palrOHATBHBIM ITOKAa3aTEeIeM.

12
[oka3zatenpHas pynkus. [TokazarenpHble
YpaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudm yucna

14 JlecsiTuuHbIEC U HATYpaJbHBIE TOTapU(PMBI

15 [IpeobpazoBanue BeIpaKEHHA, COACPIKAIIIX
J0rapupMbl

16 [IpeoOpa3oBaHye BBIpaKEHUH, COJEPIKAIINX
Jorapupmbl

17 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX
aorapudmsl

18 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX
aorapu@msl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEeHUS U

HEpaBEHCTBA




Jlorapugmuueckue ypaBHEHUS U

22
HEpaBEHCTBA

93 Jlorapugmuueckas pyHKus, €€ CBONCTBA U
rpadguk

24 Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

26 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U IrpaduKu

97 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

28 Tpuronomerpuveckne GyHKINHU, HX
CBOICcTBa U rpaduKu

29 [TpuMepbI TPUTOHOMETPHYECKIX
HEPaBEHCTB

30 [Tpumepsb! TPUTOHOMETPUUECKUX
HEPaBEHCTB

31 [TpuMepbl TPUrOHOMETPUUYECKUX

HEPaBEHCTB




[TprMepsl TPUTOHOMETPUUYECKUX

32
HEPaBEHCTB
KonTtponpnast pabora o Teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapugmuueckue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHoMeTpuyeckue
GYHKIMY U UX
rpaduxu. TpuroHomeTpudeckue
HepaBeHcTBa"

34 HenpepsiBHble QyHKIIHH

35 MeTtoa HHTEpBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEpBaIOB /s peIIeHUs
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [IpousBoaHas GyHKINU

39 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puzndeckuil CMbICI
MIPOU3BOAHON

41 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN

42 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI




HpOI/ISBOI[HaH CYMMEI, ITPOU3BCACHUA,

43 .
Y4acTHOrO (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMHA

45 [Tpou3BoiHas CyMMBI, IPOU3BEICHHUS,
4acTHOTO (DyHKIMH
[TpuMeHeHne TPOU3BOJIHOM K

46 UCCIJIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U 9KCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K

47 MCCJIEJOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U OKCTPEMYMBI
[IprMeHeHne nNponu3BOIHOM K

48 UCCIIEIOBAaHHIO (DYHKITMI HA MOHOTOHHOCTB
U KCTPEMYMBI
IIpuMeHeHne Npon3BOIHON K

49 UCCIIEIOBaHUIO (PYHKIMI HAa MOHOTOHHOCTh
U SKCTPEMYMBI

50 Haxoxnenne HanOOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs1 GYHKIIUU Ha OTPE3KE

51 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO

3Ha4YeHUs (QYHKIUU Ha OTpE3Ke




HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

52
3Ha4YeHUs (QYHKIIUU Ha OTPE3KE

53 Haxoxxnenne HanOoJIbIIero 1 HAMMEHbBIIETO
3Ha4YeHUs PYHKLUU Ha OTPE3Ke

54 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO
3Ha4YeHHs (YHKIIUU Ha OTPE3KE

55 Haxoxnenne HauOoJbIIero 1 HAMMEHBLIETO
3Ha4YeHUs (QYHKLIHUU Ha OTpE3Ke
[TpuMeHeHHe TPOU3BOTHOMN JJIST HAXOXKIEHUS
HAWTYYIIero peleHus B PUKIIATHBIX

56 3a7ia4yax, Ui ONpPEeAeIeHUs] CKOPOCTH
npoliecca, 3aJaHHOro (popMyJIoi Uiu
rpaduxkom

57 Konrtponbnas pabora no reme
"IIponsBoaHas. [Ipumenenne mponsBogHON"

58 [TepBooGpasnas. Tabnuma nepBooOpa3HbIX

59 [TepBooGpasnast. Tabnuma nepBooOpa3HBIX

60 WnTerpan, reomeTpuueckuit 1 pu3nyecKuii
CMBICJI UHTETpaja

61 WHuTerpain, reoMeTpudeckuii U Pu3nIeCcKuii

CMBICJI MHTErpajia




WuTerpan, reomeTpuueckuil 1 pru3nyecKuii

62
CMBICTT HHTETpajia

63 Brruncnenue uaTErpana no Gopmysie
Herotona—JleitOnura

64 Brruncnenue unrerpania mno gpopmyine
Hprorona—IJleitbauia

65 Brruncnenue wHTErpana mo Gopmyie
Hprorona—Jleitbauia

66 Brruncnenue wHTErpana no Gopmysie
Hprorona—IJleitbauia

67 CucreMbl TUHEHHBIX YpaBHEHUI

68 CucTteMbl TUHEHHBIX YpaBHEHUH

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHUN

70 Pemenune mpuKIamHBIX 337a4 C TIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 parroHaIbHBIX, UPPAIMOHATBHBIX,

IIOKa3aTCIbHBIX, J'IOl“apI/I(bMI/I‘-IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPABCHCTB




72

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALMOHATIBHBIX,
MOKAa3aTeNbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

73

CucreMbl ¥ COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

74

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

75

Ucnonb3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

77

[IprMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MaTEMaTHYECKUX
3ajad ¥ 3a]1a4 U3 Pa3In4HbIX o0sacTel
HAyKU U PEATbHON KU3HU

78

Konrponsnas padora no reme "MuTerpan u

ero npuMmeneHus. Cuctemsl ypaBHeHUI"




HaTypaJ'IBHBIC M LCJIbIC YHClIa B 3aa4ax U3

79 .
peaNbHOM KU3HU

80 HarypanbHble U enpie 9ucia B 3aja4ax u3
pEabHOM KU3HU

81 HarypanbHble U 11e51ble YKclia B 3a/1a4ax 13
peaTbHOM KU3HU

82 [Tpu3HaKu AEITMMOCTH LEIBIX YUCEI

83 [Tpu3HaKu AEIUMOCTH LEIBIX YUCEI

84 [Ipu3Haku qETUMOCTH LETBIX YHCEI

85 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

86 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHUU. YpaBHEHUS

87 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

88 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

89 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUHU. YpaBHEHUSA

90 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHUU. YpaBHEHUSA




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

91 .
3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui. HepaBeHcTsa

93 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL
3HaHui. HepaBeHcTBa

94 IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIHS
3HaHui. HepaBeHcTBa

95 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHUU. CucTemMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHUU. CucTemMbl ypaBHEHUN

97 IToBTOpenue, o000IIeHNE, CUCTEMATH3ALIHS
3HaHul. OyHKIUH

98 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHu. OyHKIMHN

99 HToroBast KOHTpOJIbHASA paboTa

100

WtoroBas koHTpoJsibHAs paboTa




O0001menue, cucTeMaTH3aldsI 3HAHUH 3a

101 Kypc anreOpbl 1 Hadyal MaTeMaTHYeCKOTO 1
ananuza 10-11 xmaccoB
O0o001enue, cucTeMaTH3alus 3HaAHUH 3a
102 Kypc aJireOpbl ¥ HayaJl MaTeMaTHYECKOTO 1
anamm3a 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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