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INOACHUTEJIBHAS 3AIIMCKA

VY4eOHnblil Kypc «Anredpa 1 Hauarda MaTEMaTUYECKOTO aHAJIN3a» SIBISIETCA
OJIHUM W3 HauOoJsiee 3HAYMMBIX B IIPOrpaMMe CpeIHEro oomero oopa3oBaHus,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECIEeYMBACT UHCTPYMEHTAIBHYIO 0a3y s
U3YU4EHHUsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JpPYrodl CTOpPOHBHI,
dbopMHUpPYeET JIOTHUECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarolIUXcs Ha YPOBHE,
HEOOXOJMMOM [IJIi OCBOCHHS HMH(POPMATUKH, OOIIECCTBOZHAHUSA, WCTOPHH,
CIIOBECHOCTH Y JAPYIMX IUCHUIUIMH. B paMkax maHHOrO y4eOHOro Kypca
o0yJarolMecs: OBJIAJEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KOTOpast popMyIUpPyEeT CBOU AOCTHXKEHUS B MaTeMaTHIeCKOH dopMme.

VY4eOHbIil Kypc anredpsl 1 Hayal MaTeMaTHYECKOr0 aHaJIN3a 3aKJIaJbIBacT
OCHOBY JJIi YCIEUIHOTO OBJAJCHHS 3aKOHAMH (DU3UKH, XUMHUH, OUOJOTHH,
[NOHMMAaHHUSl OCHOBHBIX TEHICHIMH pa3BUTUS SKOHOMHKH U OOILECTBEHHOMN
KU3HU, TI03BOJIIET OPHEHTUPOBATHCSI B COBPEMEHHBIX IU(QPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh WX IS albHEHUIIEro
o0pa3oBaHHMs M B NOBCEJIHEBHOM XH3HU. B TO e Bpems oBiajecHUE
aOCTpakTHBIMA ¥  JIOTHYECKH CTPOTUMHU KOHCTPYKLIMSMH  anreOpel U
MaTeMaTHYeCKOr0 aHalu3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTD, IOKA3bIBaTh YTBEP)KJACHHUS C TIOMOINBIO MHAYKIIUU
U paccyxaaTb JEAYKTHBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETH3ALUIO,
abcTparupoBaHMe W aHAIOTHUIO, (OPMHUPYET KpPEaTUBHOE M KPUTHUYECKOE
MBIIIICHHUE.

B xozxe n3ydenus yueOHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOrO
aHayM3a» 00y4aroIKecs MOIY4aroT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/1a4,
CaMOCTOATENILHOTO ~ IOCTPOEHUS  MAaTEMAaTHUYECKUX  MOJEIEH  pealbHBIX
CUTYaIMii, UHTEPIPETALUN TOJYYCHHBIX PEHICHUM, 3HAKOMSTCS C MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B IMPUPOJE, HAyKEe U MCKYCCTBE, C
BBIJIAIOLTUMUCS MAaTEMaTUYECKUMU OTKPHITUSMH U UX aBTOPaMHU.

VY4eOHbIil Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCIUTATENIbHBIM [TOTEHLIUAIOM,
KOTOPBII pealn3yercss Kak uepe3 YdeOHbIM Marepuain, CHocoOCTBYIOIIMMA
(OpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U 4epe3 creunuPpuky ydueOHOU
NESITeNbHOCTH, TPeOyoled MNpOJOJDKUTEIbHON KOHIEHTpAallud BHHUMAHMUS,
CaMOCTOATENFHOCTH, AaKKYpPaTHOCTHM W OTBETCTBEHHOCTH 3a TONYYEHHBIH
pe3yJbTart.

B ocHoBe Mmeronuku oOydeHHs anreOpe M HadajgaM MaTeMaTH4eCKOro
aHaM3a JIeKUT ACSITETbHOCTHBIM MIPUHITAI 00Y4EHUS.



B crpykType ydyeOHOro kypca «Anredpa M Hayajia MaTeMaTHUYeCKOIO
aHanmM3a» BBIACICHBI CIEAYIONIME COACPKATEIbHO-METONUYECKUE JIMHUU:
«Yucna wu  BeuucneHus», «DOyHKIUKU U Tpadukuy, «YpaBHEHUS U
HepaBeHCTBay», «Havama MaremMarnueckoro ananmsa, « MHOXKECTBA U JIOTHKaY.
Bce ocHOBHBIE coOAepXKaTelbHO-METOAMYECKHE JMHUM  HM3y4aloTCs Ha
MPOTSKEHUHU JBYX JIeT 00y4YeHHUs Ha YPOBHE CpEeIHEro oOmiero oOpa3oBaHus,
€CTECTBEHHO JOMOJHSIS IPYT Ipyra U MOCTEIIEHHO HACHIIIAsACh HOBBIMU TEMaMH
U pazaenamu. JlaHHBIA y4eOHBIN Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
o0benuHAET B cebe coiepKaHhue HECKOJbKUX MaTeMaTHYeCKUX AUCLMILINH,
TakKMX Kak anredpa, TPUTOHOMETPHs, MATEMAaTUYECKUW aHaliu3, Teopus
MHOXKECTB, MaTemarhueckas Joruka u Jnpyrue. [lo wmepe Toro kak
oOydaroniuecs: OBIaJeBal0T BCE OoJiee MUPOKUM MAaTEMAaTUYECKUM ammapaToM,
y HHUX TOCIIE0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOHUTH
MaTEMaTUYECKyl0 MOJENIb  peajbHOM  CUTyallud, TMPUMEHSITh 3HAHMS,
MOJIYYECHHBIE TIPU U3YYEHHH Y4EOHOro Kypca, ISl PElICHUS CaMOCTOSITEIbHO
chopMyTUpPOBaHHOW MaTeMaTHYECKOM 3aJayd, a 3aTeM HHTEePIpeTUPOBATH
CBOH OTBET.

ConepxkarenpbHo-MeTOaUYeCcKass JuHHS  «YUucma ©  BBIYUCICHUS»
3aBepiIaeT (OPMUPOBAHUE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTENILHBIX YHCET,
KOTOpOe OBIJI0O HAYaTO Ha YPOBHE OCHOBHOI'O 001Iero oopazoBanus. Ha ypoBHe
cpeaHero odmero oopasoBanus 0co00e BHUMaHHUE yaensieTcss (OpMUPOBAHUIO
HaBBIKOB PAIllMOHAJIbHBIX BBIUMUCICHUM, BKIIOYAIOIIUX B CeOs MCIHOJIb30BaHHE
pa3nuyHBIX GOpM 3aMHUCH YHUCIA, yYMEHHE JeNlaTh MPHUKUIKY, BBITOIHATH
NpUOIMKEHHBIE BBIYUCIICHUS, OLCHUBATh YHMCIIOBBIC BBIPa)KEHMsI, paboTaTh C
MaTEeMaTHUYeCKUMH KOHCTaHTaMU. 3HAKOMbIe OOYYalomMMCS MHOXKECTBa
HaTypajbHBIX, IEJIbIX, PALIMOHATIBHBIX U JIEUCTBUTEIbHBIX YUCEN JOMOIHIIOTCS
MHOXKECTBOM KOMIUIEKCHBIX 4HCel. B KaXaoM H3 3THX MHOXECTB
paccMaTpHUBaIOTCS CBOWMCTBEHHBbIE €My crenuduueckue 3ajayd U OMepallvu:
JIeIEHUE Halleno, ONEpUPOBAHHME OCTAaTKAMH Ha MHOXECTBE IIENIBIX YHCET,
0coOble CBOMCTBA pallMOHATBHBIX U UPPALMOHAIBHBIX YUCEI, apudmMeTnyecKkue
OIlEpalliy, a TAK)KE W3BJICUYEHHE KOPHSI HATypaJbHOH CTENEHUW Ha MHOXECTBE
KOMIUIEKCHBIX 4Hcel. braromaps mocienoBaTebHOMY PACHIMPEHUIO Kpyra
UCMOJb3YEMBIX YUCEJ U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX NPUMEHEHMS IS
pelIeHusl pa3iMyYHbIX 3amad  (HopMHUpYeTCs TMPENCTAaBICHHE O EIWHCTBE
MaTeMaTUKU KaK Haykd U e€ pojM B MOCTPOCHUU MOJEJIEH peabHOro MHupa,
IIUPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIHsl.

Jluanst «YpaBHEHHUS W HEPABEHCTBA» PeaTU3yeTCsl Ha MPOTSHKEHUH BCETO
oOyueHus Ha YpOBHE CpeqHero oOuero oOpa3oBaHMsl, MOCKOIbKY B KaXKIOM



paznene IIporpamMMbl IpeayCMOTPEHO PELIEHHE COOTBETCTBYHOLIMX 3anad. B
pe3ynbrare OOydYarolIMecsl OBJIAJIEBAIOT PA3JUYHBIMU METOAAMHU PELICHUS
pallMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTENbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHHW, HEPABEHCTB M CHUCTEM, a TakKXKe 3aj]ady,
cojepkamux napameTpsl. [lomydeHHble YMEHHsSI IIMPOKO HCIOIb3YIOTCS MpU
UCCIIEIOBAaHUN  (PYHKIM C TIOMOIIBIO TMPOM3BOAHOW, TPU  PEIICHUU
OPUKIAJHBIX 3a/lad M 33/a4 Ha HaxOoXJACHUE HAWOONbIIMX M HAWMEHbBIIUX
3HaueHui ¢yHkuuu. JlaHHas conmepkaTenbHas JIMHUS BKIIOYAET B ce0sl Takke
dbopMupoBaHHE YMEHUI BBITIOIHATH PAcuéThl MO (GopmysiaM, Tpeodpa3oBaHUs
palMOHATIBHBIX, WPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPDAKECHUM, a
TaKXXe BBIPAKEHUH, COACPKAIIUX CTETICHU U Jorapudmsel. biarogaps n3yuenuro
anreOpanyeckoro  Marepuana  MPOUCXOAUT  JaibHeWliee  pa3BUTHE
AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBILIUICHUSI 00ydaromuxcs, GopMUpyroTCs
HABbIKA JEAYKTUBHBIX PACCYXIACHUH, padOThl C CHUMBOJBHBIMU (hOpMaMu,
NPEACTABICHUS 3aKOHOMEPHOCTEM U 3aBUCHMOCTEM B BHUAE PABEHCTB U
HepaBeHCTB. AnreOpa npemsaraer 3(pQeKTUBHbIE UHCTPYMEHTHI JJI PELICHUS
IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3314, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHo-MeToauueckass auHUS «DyHKuMM M rpaduKm» TECHO
HeperUieTaeTcss ¢ APYruMU JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T TOCJIENOBATENIbHOCTh H3y4eHUs Marepuaia. M3yueHue
CTENICHHOW, TIOKA3aTebHOM, JOrapu(MUYECKOH ¢ TPUTOHOMETPUUECKHUX
(GyHKUUNA, UX CBOMCTB M TpadUKOB, MCNOIb30BaHWE (YHKUUNA AJI1 pELICHUs
3a7a4 U3 IPYruX y4eOHbIX MPEAMETOB U peabHON JKU3HHU TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAIM30M, TaK U C PELIEHUEM YpaBHEHUH U HepaBeHCTB. [Ipu
3TOM OOJBIIOE BHUMAHUE yaensieTcss (OPMUPOBAHUIO YMEHHS BbIPAKaTh
dopmynaMu 3aBUCUMOCTH MEXIy pPa3IUYHBIMUA BEIUYMHAMH, HCCIIEI0BAThH
NOJIy4eHHbIE (DYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi copepxKaTelIbHON
JVHUM HALlEJIEH HAa PAa3BUTUE YMEHHUH W HAaBBIKOB, MO3BOJIIIOILMX BBIPAKATH
3aBUCHMOCTH MEXJY BEIMYMHAMHU B pa3InMdHON ¢dopMe: aHaTUTHYECKOH,
rpaguyeckoi W cloBecHOM. Ero wu3ydeHume cmocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTIO MBILIUIEHHSI, CHOCOOHOCTH K 000OIEHHUIO U KOHKPETU3ALUH,
UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas 1uHHs «Hadama MaTeMaTHYECKOro aHaInu3a MO3BOJISET
CYIIECTBEHHO pPAaCIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK W IPHUKIAJTHBIX
3aJa4, JOCTYMHBIX OOYYarOUIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb
CTpOUTh TrpaduKu CIOXKHBIX (YHKUMM, ONpenessTh HX HauOOJbIIME U
HaMEHbIIINE 3HAYCHUs], BBIUUCIATH IO GUTYp U 0ObEMBI TeJl, HAXOAUTh



CKOPOCTH U YCKOpPEHHS TporeccoB. [laHHas comepkarenbHas JIMHUSA OTKPBIBAET
HOBbIE BO3MOXHOCTH TIOCTPOEHHUSI MAaTeMaTUYeCKUX MOJEIEe peaabHbIX
CUTyallui, MO3BOJIIET HAXOJIWUTh HAWIy4yllee PEUICHHE B MPHUKJIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3a/layax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTU4YeCKOro  aHajiu3a  CHOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hopMaIbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBIILICHUS, (POPMUPOBAHUIO YMEHUN
pacrio3HaBaTh TMPOSBJICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U
uckycctBe. OOyuaronuyecs y3HaOT O BBIJAIONIUXCS PE3yJIbTaTax, MOJTYICHHBIX
B XOJI€ pa3BUTHUS MAaTEMATUKHU KaK HAyKH, U 00 X aBTOpax.

ConepxarenbHO-METOAUYECKas TUHUS « MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ceOsl DJIEMEHTHI TEOPUU MHOXKECTB M MATEMaTHYECKOHN JIOTUKHU. TeopeTnko-
MHO>KECTBCHHBIE TPEJCTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU
MaTeMaTUKU W TpeajiaraloT HanOoyiee YHUBEPCATbHBIN SI3bIK, 00bEIUHSIOMINN
BCE pa3lesibl MaTeMaTUKU M €€ MPWIOKECHUH, OHM CBS3bIBAIOT Pa3HbIC
MaTeMaTHYECKUE TUCIUIUIMHBI U UX MPUWIOKEHHS B eauHoe uenoe. [lortomy
BAXXHO JaTb  BO3MOXHOCTh  OOydJaromeMycs TMOHHMaTbh  TEOPETUKO-
MHOXECTBEHHBIM $I3bIK COBPEMEHHOW MAaTEMAaTHKHA W UCIOJNb30BaTh €ro s
BBIPDAKECHUSI CBOMX MBICIEH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTeMaTHUKH Kak
HAyKd CIeAyeT TpPH3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUU U
CIeIOBaHUE  ONPEACNEHHBIM  MpaBWJIaM  IOCTPOCHHUS  JI0KA3aTENbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI OOy4YalolIUXCs, TO3BOJIIET UM CTPOHUTH CBOH
paccyKJeHUsT Ha OCHOBE JIOTMUECKHUX TMpaBwi, (OpPMUPYET HaBBIKU
KPUTHUYECKOTO MBIIIUICHUSI.

B yuebHOM Kypce «Anrebpa M Hayala MaTeMaTHYECKOrO AaHaln3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJICIIMPOBAHUS, KOTOPbIE MPU3BAHBI
CrocoOCTBOBaTh (DOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJEIECH peaTbHBIX
CUTYyallui, MCCIICIOBAaHMUS ATUX MOJIEJCH C TOMOIIBIO ammapaTta ajareOpbl U
MAaTeMaTUYECKOr0 aHajau3a, MHTEPIIPETAlMUA MOJYYEHHBIX pe3ylbTartoB. Takue
3alaHUsl BIUIETEHBI B KaXJblil W3 pa3[eioB MPOTPaMMbl, IOCKOJIbKY BECh
MaTepuas y4eOHOro Kypca IMIMPOKO HUCIOIb3YETCS NIl pelieHUs MPUKIIAaIHBIX
3amad. [lpu pemieHUM peanbHBIX MPAKTUYECKUX 3a7ad  OOydarolniuecs
pa3BUBAIOT  HAOJIONATEIBLHOCTh, YMEHHUE  HAXOAWTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, UCIMOIb30BaTh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npoosiemy. JlesTensHOCTh 0 (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3aJla4 OpraHU3yeTCs B MPOIecce N3YYEHUsT BCeX TeM y4eOHOro Kypca «Anredpa
Y HadaJla MaTEMaTU4YECKOTO aHAIIN3a.



Ha wusyuenue yueOHOro kypca «AnreOpa M Hayajga MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 Jaca B HEJENIIO), B
11 xmacce — 136 yacoB (4 yaca B HEZIEIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanbabie yucina. OOBIKHOBEHHBIE U JECATUYHBIC JPOOH, MTPOIEHTHI,
OeckoHeuHble nepuoauyeckue Apodu. [Ipumenenue npoOel ¥ MPOLEHTOB IS
pelICHNs] MPUKIAIHBIX 33a4 W3 Pa3jM4yHbIX OTpacied 3HAHUW U peaJbHOU
KU3HU.

JewictButenbHble 4unciia. PalnMOHANbHBIE W HMpPpPAlMOHAJIBHBIE YHUCIHA.
ApubmMernueckne omnepanuu ¢ JEHCTBUTENBHBIMH  YWCIaMu. Momyib
JEUCTBUTENBHOIO 4YHKCIa W ero cBoicrBa. [IpuOnmkE€HHBIE BBIYUCIICHUS,
MpaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BEIYMCICHHM.

Crenenp ¢ wnenpiM mnokaszatenemM. buHom Herorona. HMcnonb3zoBanne
noaxonsmerd ¢GOpMbl  3aIUCH  JICUCTBUTENBHBIX YHUCENT JUIS  PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHBIX.

ApudmMeTuueckuii KOpeHb HaTypajJbHOM CTETIEHU U €0 CBOWCTBA.

CreneHp ¢ panuoOHAIBHBIM IIOKA3aTelIeM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEIIBHBIM [TOKA3aTEJIEM.

Jlorapudm uwmcna. CpoiictBa jorapu¢pma. JleciTuuHbIE U HATypajbHbIC
Jorapu@msi.

CuHyC, KOCUHYC, TaHT'€HC, KOTAHT'€HC YHUCJIOBOIO0 apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U APKTAHI'E€HC YMCIIOBOr0 apryMEHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpABHEHUSI U YpaBHEHUA-CIAeACTBUS. HepaBeHCTBO,
pelIeHue HEPaBEHCTBA.

OcHOBHBIE METOIbI PELIECHUS LIEJIBIX U IPOOHO-PALIMOHATLHBIX YpaBHEHUN
Y HEPAaBEHCTB. MHOIOYJIEHBI OT OJHOM NEpEeMEHHOU. JleleHne MHOro4saeHa Ha
MHOTrO4YJieH ¢ ocrarkoM. Teopema be3dy. MHOrouineHsl ¢  ILEJIBIMU
koadunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIIOBBIX BBIPAXKEHUH, COICPIKALIUX CTEIIEHU U KOPHHU.

HNppaunonanbHble  ypaBHEHUS. OCHOBHBIE =~ METOJbl  PEILICHUS
WpPalUOHAIBHBIX YPaBHECHUH.

[TokazaTenpHble ypaBHEHHS. OCHOBHBIE METO/bI PEIICHHS MOKA3aTEIbHBIX
YpaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINX JOTapHU(PMBI.



Jlorapupmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJbl  PEILICHUS
Jorapu(pMUUYECKUX ypaBHEHUN.

OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUU. Pemenune TPUTOHOMETPUUYECKUX
YpaBHEHHUM.

Pemenne cucrem JIMHENMHBIX ypaBHEHUW. Martpuina CUCTEMbI JIMHEMHBIX
ypaBHeHUU. Omnpenenutens MaTpullbl 2X2, €ro reOMETPUYECKHMl CMBICH U
CBOMCTBa, BBIYUCJICHUE €r0 3HAYCHUS, MPUMEHEHUE ONpeHeNuTeNnss s
pELICHUsT CHCTEMBI JIMHEMHBIX YpaBHEHUW. PellleHue NpHUKIagHbIX 3aaad C
IIOMOLIBK0 CHUCTEMBbI JIMHEMHBIX YypaBHEHUH. lccienoBaHue MOCTPOCHHOU
MOJIEH C TOMOILbIO MATPUIL U ONIPEACIIUTEIIECH.

[TocTpoeHne MareMaTHYECKUX MOJIEIEH PEANbHON CUTyallud C MOMOILBIO
YpaBHEHHU U HEpaBeHCTB. [IprMeHeHre ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJady M 3a7a4 U3 Pa3IMYHbIX 00JlacTel HayKH M pealbHOU
KU3HU.

DOyHKUUHU U rpaduKu

OyHKus, crnocoObl 3ananus GyHKIMUA. B3aumHO 0OpaTHble (DYHKIIHH.
Komnozunust dynkuuit. ['paduk dyHkiuu. DnemeHTapHbIE TpeoOpa3oBaHus
rpadukoB ¢ yHKIIHMA.

OO6unacTp onpenenaeHuss U MHOXKECTBO 3HaueHu Gpynkiuu. Hymu ¢yHkiumu.
[IpomexyTkn  3HAKOMOCTOSHCTBA.  YETHBIE W HEYETHbIE  (PYHKIIUM.
[lepunonuueckue  GyHkruu.  [IpoMexyTkm  MOHOTOHHOCTH  (DYHKITUH.
MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbombliiee 1 HauMEHbIIee 3HAYEHUS
(GYHKIIMY Ha TPOMEKYTKE.

Jluneitnas, KBagpaTudHas U IPOOHO-TMHEHHAS (YHKIIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPaUKOB.

CrernienHast GyHKIUS C HATYPAJILHBIM U IIEJIBIM MOKa3aTesneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-OM CTENeHW Kak (QyHKIHMH OOpaTHOM
CTEINEHU C HATYpaJIbHBIM MTOKa3aTEIeM.

[TokazaTenbHas u norapugmuueckas QyHKIIUH, UX CBOMCTBA U rpaduKu.
Hcnonb3oBanue rpaduxoB GyHKIUN ISl pEIICHUS] YPABHEHUM.

Tpuronomerpudeckass OKpPY>XHOCTb, OMPEJICIICHUE TPUTOHOMETPUUECKUX
(G YHKIIUNA YUCIOBOTO apryMEHTa.

DYHKIIUOHATBLHBIE 3aBUCHUMOCTH B peaJibHBbIX IpoOIeccax M SIBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEH.

Hauvana maTteMaTH4eCKOro aHajiu3a

ITocnemoBareabHOCTH, CIIOCOOBI 3aJaHMs IIOCJIeqOBaTeIbHOCTEH. MeTox
MaTeMaTU4ecKon WH]TYKIIHAH. MOHOTOHHBIE u OTpaHUYECHHbIC



MOCJIEIOBATENBHOCTH. VICTOpHSI BOBHUKHOBEHUS MAaTEMATUYECKOIO aHAIIN3a KaK
aHanu3a OECKOHEYHO MaJlbIX.

ApubdmMernueckass W reoMeTpuyeckas — MIporpeccuu.  beckoHEeuHO
yObIBaromas reomerpuueckas mporpeccus. Cymma OeCKOHEYHO YObIBaroIiei
TEOMETPUYECKON mporpeccuu. JIMHEHHBIM M 3KCIIOHEHIMANbHBI pocT. Yucio
e. @opMysia CIOXKHBIX IPOLEHTOB. Mcnonb30BaHue MPOrpeccuu sl pPEeLICHUs
peanbHbBIX 337a4 MPUKIATHOTO XapaKTepa.

HenpepbiBHbIe (QyHKIIMM ¥ WX CBOMCTBAa. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuid. CBoiicTBa (YHKIIMNA HENMPEPHIBHBIX Ha OTpe3ke. Meton
VWHTEPBAJIOB I PEIICHUS HEpaBeHCTB. [IpuMeHEHuEe CBOMCTB HENPEPBIBHBIX
(GyHKIMI 715 pelieHus 3a1a4.

[leppass  u  BrOpas  mnpousBogHble  (QyHkuuu.  OmnpenenenHue,
TreOMETPUYECKUH W (PU3MUECKUU  CMBICT  TPOU3BOAHON.  YpaBHEHHE
KacaTeJIbHOU K rpaduky QYHKIIUH.

[IpousBonuble  3neMeHTapHbIX  GyHKUMNA. [Ipom3BogHas  CyMMBI,
MPOU3BEJICHUS, YACTHOT'O U KOMITO3UIINY (DYHKIIHIA.

MHokecTBa U JIOTMKA

MHOK€eCTBO, OIlepalii HaJ MHOXXECTBAMU M WX CBOMCTBA. JlnarpamMmbl
Oiinepa—Benna. I[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara s
OMMCAHUS PEATbHBIX MPOLECCOB W SBJICHUM, MPU PEIICHUU 3a7ad U3 APYTHX
y4€OHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO 00bEKTa, CIIE/ICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJILHBIC YPABHEHUS.

11 KJIACC

Yucaa 1 BIYMCICHUS

Harypanbhpie u uenble yucna. [IpuMeHeHME NPU3HAKOB JEIMMOCTH
LENBIX YKces, HauOonbIuil ooumi nenurens (nanee — HOJI) u HaumeHblee
oburee kpatHoe (nanee — HOK), ocrarkoB o moaymo, anroputma EBkinna s
pELIeHHs 337a4 B LIEJIbIX YUCIIAX.

KommnekcHble uncna. AnredOpanyeckas U TPUTOHOMETpUYecKas (popmbl
3aMKMCH KOMIUIEKCHOTO yucia. Apudmerrueckue oreparuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHMCENl Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-0od cTeneHM U3 KOMIUIEKCHOIO 4MCIa.
[IpuMeHeHne  KOMIUIEKCHBIX  YHCEN  JJi1  peleHus  (PU3NYECKUX U
reOMETPUYECKHUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA



Cucrtema M COBOKYNHOCTh YpPaBHEHUW W HEPABEHCTB. PaBHOCHIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIC HEPABEHCTBA.
OT6op KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHUU C  MOMOIIBIO

TPUTOHOMETPUYECKOU OKPYKHOCTH. Pemenne TPUTOHOMETPUUECKUX
HEPABEHCTB.

OcHOBHBIE METOJBI PEIICHUS] TMOKA3aTeIbHBIX U JOrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEUIEHUSI CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX,
UPpalMOHAIIbHBIX, MOKA3aTEIbHBIX U JIOrApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH.

[IpuMeHeHne ypaBHEHWW, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKHUX 33/7a4 U 3a7ad W3 pa3jMYHbIX 00JacTel HAyKu U pealbHOMN
KU3HU, UHTEPIIPETALUS TOJTYYEHHBIX PE3YJIbTATOB.

DYyHKIMU U TPAPUKHT

I'padux komnoszunmu ¢yHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHUN H
HEPABEHCTB HAa KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['paduueckre MeTONbI pelieHus YpaBHEHU U HEpaBeHCTB. | paduyeckue
METO/IbI PELIEHUS 33]1a4 C apaMeTpamu.

Hcnonb3oBanue rpadukoB (yHKUUNA JUIsl MCCIEHOBAHUS NPOLIECCOB U
3aBUCHMOCTEN, KOTOpPhIE€ BOSHUKAIOT MPU PEHICHUU 3a/ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEAIbHOMN KU3HU.

Havajia MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHre TPOU3BOIHON K MCCIETOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTh
U JKcTpemMyMbl. HaxokneHue HauOONbIIEr0o W HAaWMEHBILEro 3HAuYeHUM
HENpPEepbIBHON (YHKIIMH HA OTPE3KE.

[IpuMeHeHne NpPOM3BOMHOM JJISI HAXOXKICHUS HAWIY4YLIEro pEIICHUS B
NPUKIAJHBIX 3a7adax, JJIs ONpPENEJeHUs CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJIaHHOTO (OPMYIIOH WK TPa)UKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX GyHkuuil. [IpaBuiia HaxoxAeHUS TEPBOOOPA3HBIX.

WNurterpan.  I'eomeTrpuyeckuid  CMBICI  MHTErpayia.  BeluucieHue
onpenenéHHoro uHTerpana no ¢popmyne Hetorona-JleiOuua.

[IpumeHeHre uHTerpaina Ajas HaXOXKJEHUs IUIOIIaJe MIOCKUX (QUryp u
00BEMOB TEOMETPUUECKUX TEJl.



[Tpumepsl pemienuii nquddepeHnmanbHbIX ypaBHeHH. Maremaruueckoe
MOJICJIMPOBAaHUE pEANbHBIX MPOLECCOB C MOMOIIBIO JUPPEepeHIHATBHBIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA M1  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBIMI YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXAAHCKOM  MO3UIMU  OOyyaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHAa POCCUICKOI'0 OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYeCKNX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYD, SIBICHUM,
poLenyp TpaxaaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M APYroe), yMEeHHe
B3aMMOJICIICTBOBATh C COLIMAJIbHBIMA HMHCTUTYTAMU B COOTBETCTBHUM C UX
GYHKIMAMY ¥ HA3HAYCHHUEM;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON TPAKTAHCKOW MICHTUYHOCTH, YBAKCHHUS
K MPOIUIOMY U HACTOSAIIEMY POCCUHCKON MAaTEMATHKHU, IEHHOCTHOE OTHOILICHUE
K JOCTH)KCHHUSIM POCCHUHCKHMX MAaT€MaTUKOB M POCCHMCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJIb30BAHUE ATUX JOCTHKEHHN B APYTMX HayKaX, TEXHOJIOTHAX,
chepax IKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOrO Hapoza,
c(OpPMHUPOBAHHOCTh  HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOIO TOBEACHUS,
CBA3aHHOI'O C TMPAKTUYECKHUM MPUMEHEHHEM JIOCTUKEHHUA HAyKH H
NEeSTENbHOCThIO  YYEHOr0, OCO3HaHUE JIMYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOWYUBOTO OYyIyIIIETo;

4) 3cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUYas ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, O00BEKTOB, 3aj1ad, pEILIeHUH, paccyXJICHHH,
BOCIIPUMMYHUBOCTh K MATEMATUYECKUM aCIEKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUA:

c(hOPMUPOBAHHOCTh YMEHHUSA TPUMEHITh MaTEMAaTHUUYECKHUE 3HAHUS B
UHTEpecax 370pOBOro M Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K CBOEMY 3JI0pPOBbIO (370pOBOE NHUTaHUE, COATAHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIIbIXA, PEryysipHas (U3ndecKas aKTUBHOCTH), PU3NUYECKOE
COBEPILIEHCTBOBAHUE npu 3aHSTHIX CHOPTUBHO-03/I0POBUTENBHOM
NS TENbHOCTHIO;

6) Tpyn0oBOro BOCIUTAHMS:



FOTOBHOCTh K TPYAYy, OCO3HAaHHWE IIEHHOCTH TPYAOJIIOOMS, HHTEpEC K
paznuyHbIM  chepaM  OpodEeCCHOHAIBHOM  JEATETbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ NMPUIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccuu M peaau30BBIBaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM0o00pa3oBaHUIO Ha TPOTSHDKECHUU BCEH >KU3HHM, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B PEIIEHUH MPAKTUYECKUX 3a7a4 MaTEMaTHUYECKON HAINPaBICHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIUTAHUSA:

chOpPMUPOBAHHOCTh IKOJOTHYECKOW KYJIbTYpPhl, TOHUMAHHE BIUSHUS
COIIMAIbHO-9KOHOMUYECKMX  MPOIECCOB HAa COCTOSHHE TPUPOJHOM U
COLIMATILHON CpEeIlbl, OCO3HAHWE TJIOOAIBHOTO XapakTepa JKOJIOTHUYECCKUX
mpo0JIeM, OpUEHTAIIMSl HAa IPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUM JJIs pEeIIeHUs
3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpelibl, IJIAHUPOBAHUE TTOCTYITKOB U OIEHKH HX
BO3MOYKHBIX MOCJICJICTBUH ISl OKPYXKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAyKd W  OOIIECTBEHHONW MPAKTUKH, ITOHUMAaHHE
MaTeMaTUYeCKOW HayKd Kak c(epbl uemoBEeYeCKOW IeATeNbHOCTH, JTaloB €&
Pa3BUTHUS M 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALIMHM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYECKOW KYJIbTYpPOM KakK CpeJICTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYIO W HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue JeMCTBUS:

BBISBJISITh M XapAaKTEPU30BATH CYIIIECTBEHHBIC MTPU3HAKM MATEMATUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWH MEXIy TMOHATHIMH, (OPMYIHPOBATH
OMpeICIICHUS MTOHSATHH, yCTaHaBJINBATh CYILIECTBEHHbIN MIpU3HAK
KiIaccu(UKaIMy, OCHOBAaHUS IS OOOOIICHWS ¥ CPaBHEHUS, KPUTECPUHU
MPOBOAMMOT O aHAJIN3A;

BOCIIPUHUMATh, (QOpMYIHpOBaTh M  IPEoOpPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U 00IIKE, YCIOBHBIC,

BBISIBJIAITH ~ MAT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
IpOTUBOpEUUsl B (paKkTaX, TaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSIX, TIpeJiaraTh
KPUTEPHUU JJIS1 BBISIBJIEHUS] 3aKOHOMEPHOCTEN W TPOTUBOPEUUN;



JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX H
VHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIOUEHUH 10 aHATIOTUU;

IIPOBOAUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTeMaTHYeCKUX
yTBEpXkKIACHUN (TIpsiMble M OT TMPOTHUBHOIO), BBICTpPAWBaTh apPryMEHTAIIUIO,
OPUBOJUTHL TPUMEPbl W  KOHTPIPUMEPBI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHusl y4yeOHOW 3amayd (CpaBHHBATh HECKOJIbKO
BapUaHTOB  pEILIEHHUs, BbIOMpaTh HaumOojee MOAXOMAMUN ¢ yu&€ToM
CaMOCTOSITEJILHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareibCcKkue AeCTBUSA:

MCIIOJIb30BaTh BOIPOCHI KAK HMCCIEI0BATENbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMynHpoBaTh  BOMPOCHL,  (UKCUPYIOUIUME MPOTHUBOpPEUYHUE, MpoOJeMy,
yCTaHaBIMBAaTh UCKOMOE U JAaHHOE, (pOpMHUPOBATH THIOTE3Y, apTyMEHTUPOBAThH
CBOIO IMO3UIMIO, MHEHHE;

MIPOBOJIUTH CaMOCTOSITETIbHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
ABJICHUS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
ABJICHUSIMH, IPOLIECCAMMU;

CaMOCTOSITETILHO (POPMYIIMpPOBaTh 00OOIIEHHUSI U BBIBOJIBI 11O pe3yjIbTaTam
OPOBEAEHHOTO HAOMIOJEHUs, MCCIEIOBaHUs, OLEHUBaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIICHUIA;

IIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTHE MPOLECCA, & TAKXKE BBIIBUIATh
IPEIINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmneii:

BBISBIIATH JeUunuThl WHPOPMAIUU, TAHHBIX, HEOOXOIUMBIX JJII OTBETA
Ha BOIIPOC U I pEUICHU 3aa4HU;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHGMOPMAILIUIO
Pa3NIUYHBIX BUAOB U (HOPM IPEJCTABICHUS;

CTPYKTYpPHPOBaTh HHPOPMAIIUIO, MPEACTABIATE €€ B pa3iIMuHbIX (hopMmax,
WLTIOCTPUPOBATh rpapuuecKys;

OLICHUBATh HaJEXHOCTh uH(popmarmn o CaMOCTOSITEINBHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
OoOmenue:
BOCIIpUHUMATh W  (QOPMYJIUpOBATH CYXKJIECHHUSI B COOTBETCTBUU C
YCIIOBUSAMHU U LETSIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY



3peHUs B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBATh OSCHEHHUS 110 X0y PEIIEHUS
3aJ1a4yu, KOMMEHTHUPOBATh MOJY4YEHHBIN pe3yJIbTaT;

B XOJI€ OOCYXJAECHHUSI 331aBaTh BOIIPOCHI MO CYLLECTBY 00CYX/IaeMOM TEMBI,
npoOJieMbl, pelraeMoM 3aJayd, BBICKA3bIBaTh HJEH, HAllEJICHHbIE Ha IIOUCK
pEILICHHS], COMOCTABISTh CBOM CYXIEHUS C CYXICHHUSIMHU APYTHX Y4aCTHHUKOB
auanora, OOHapyKUBaTh pa3zIlyuKe U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(dbopMynHpoOBaTH pa3HOIIacus, CBOM BO3PAKECHMUS;

NPENCTaBIATh  pe3yJbTaThl  pPEIIEHUs  33Ja4d,  SKCIEPUMEHTAa,
UCCIIEZIOBAHHUSA, MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a]1a4 MPEe3eHTAMN U OCOOEHHOCTEN ayAUTOPUH.

PeryasiTuBHBIEe YHUBeEpcAIbHbIE yueOHbIE 1eiiCTBUS

Camoopranusanusi:

COCTaBJISITh TUIAH, AITOPUTM PEIICHHS 33a4H, BEIOUPATh CIIOCO0 PEIICHHSI
C y4eTOM UMEIONMUXCA PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHWA C y4ETOM HOBOU
uHbOpMaIIHH.

CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJJIEKT:

BJIQJICTh HaBBIKAMHU  TO3HABATEJbHOW pEQIEKCUU KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUH W MBICIUTENBHBIX TIPOIECCOB, HMX PE3YJIbTATOB,
BJIaJIeTh CIMOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJISl TMpollecca W pe3ylibTaTa
pelIeHns] MaTeMaTHIEeCKOM 3a1a4u;

MPEIBUACTh TPYAHOCTH, KOTOPBICE MOTYT BO3HUKHYTH TIPH PEIICHUN
3a/la4yi, BHOCHUTh KOPPEKTHUBBI B JCSATEIHBHOCTH HAa OCHOBE HOBBIX
0OCTOSAITENBbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa IEMd € YCIOBHUSM, OOBSCHATH
MPUYUHBI  JTOCTHKCHUS WM HEJOCTIKEHUS PE3yabTaTOB JIEATEILHOCTH,
HaXOJIUTh OMIMOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEIbHOCTD:

MOHMMATh W WCMOJB30BaTh  MPEHMYIIECTBA  KOMaHIHOM |
WHUBUyaJbHOM pabOThl MPH PEIICHUH YYE€OHBIX 3aj7a4, MPUHUMAThH IIelb
COBMECTHOU JEATEIHLHOCTH, IUIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOW PabOThI,
pacipenensaTh BUIbl padoT, JOroBapUBaThCs, 00CYKIaTh MPOIECC U Pe3yIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBATh B IPyMNMOBHIX hopMax paboThl (00CYkAeHMS, 0OOMEH MHEHHI,
«MO3TOBBIC IINTYPMBI» W HWHBIE), BBIIOJHATH CBOK 4YacTh pPabOTBI H
KOOPAMHUPOBATh CBOW ACHCTBUS C JPYrUMH WICHAMH KOMAaHIIbI, OIEHWBAThH



KauyecTBO  CBOEro  BKJaJga B OOmMUHA  TOPOAYKT MO  KPUTEPHUAM,
c(hopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kjacce oOydaromuiicss MOJYYUT CICTYIOIINC
IpeAMETHBIE PE3YJIbTaThl MO OTAEIBLHBIM TeMaM paboyel MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOJHO OIMEPUPOBATH MOHSATHUSMH: PAIIMOHATHLHOE YHCIIO, OECKOHEYHAs
nepuogudeckas ApoOb, TPOIEHTHI, HPPANMMOHAIHLHOE YHCIO, MHOXECTBA
palOHAIBHBIX U IEVCTBUTEIbHBIX YUCEN, MOIYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSATh APOOW M TPOLEHTHI MJIsl PENICHUS TPHUKIAIHBIX 3aJad U3
PAa3IMYHBIX OTPACIIECH 3HAHUN U PEATbHOMN KU3HU,

MPUMEHSTh  NPUOMMKEHHBIE  BBIYMCIICHUS, TMpaBWa  OKPYIJICHHUS,
MPUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYUCIICHUM;

CBOOOJIHO OIEpUPOBATh IMOHSATHUEM: CTEMEeHb C IIEJIbIM II0Ka3aTelsieM,
WCIOIb30BaTh MOAXOAAIIYI0 (GOpMYy 3amucu JEUCTBUTEIBHBIX YHCEN JIA
pELICHUS NMPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAaHHbIX;

CBOOOJTHO  OINepupoBaTh  TOHSATHEM:  apuMeTHYecCKud  KOpPEHb
HaTypaJbHOU CTEICHU;

CBOOOJIHO  OMEpUpOBAaTh MOHSATHUEM: CTENEHb C  PAIMOHAIBLHBIM
MOKA3aTeJeM;

CBOOOJHO OMEpUPOBATh MOHATHUSIMU: JIOTapudM dYHUCIA, JCCATUYHBIC U
HaTypajbHbIE JTOTapu(MBbI;

CBOOOHO ONEPUPOBATH MOHSATUSIMH: CHHYC, KOCUHYC, TAHTEHC, KOTAHTE€HC
YHCIJIOBOI'O apryMEHTa;

ONEpUPOBATh MOHATUSMH: APKCHUHYC, apKKOCMHYC U  apKTaHIEHC
YHCIJIOBOT'O apryMEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO  OMEPUPOBATH  MOHSATUAMHU:  TOXAECTBO,  YpaBHEHHUE,
HEPAaBEHCTBO,  PABHOCWJIBHBIE  YPaBHEHUS W YPaBHECHUA-CIICIICTBHS,
PaBHOCUJIbHBIC HEPABEHCTBA,

MPUMEHSTh Pa3IUYHbIE METO/Abl PEIICHUS palMOHATBHBIX M JIPOOHO-
pPalMOHAIBHBIX YPaBHEHUM, IPUMEHATh METOJ WHTEPBAJIOB Ul PELICHUS
HEPABEHCTB,;

CBOOOJTHO OMEPUPOBAThH MOHATUSAMHU: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ULEIbIMH Kod(PUIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTH



JIeICHUe MHOTO4YJIeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy um teopemy
Buera nia peienus 3anay;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHUCTEMA JIMHEMHBIX ypaBHEHHI,
MaTpulla, OINpeNeIUTeNh MaTpullbl 2 X 2 WU €ro reOMEeTPUYECKUH CMBICT,
UCTIOJIh30BaTh CBOWCTBA OMPEACTHUTENA 2 X 2 sl BBIYUCICHHUS €ro 3HaueHus,
OPUMEHATh OINPEACTUTENN ISl PEIICHUs CHCTEMbl JIMHEHHBIX YypaBHEHMI,
MOJICTUPOBATh pEATbHBIE CHTYal[MM C TIOMOIIBIO CHCTEMbI JIMHEHHBIX
ypaBHEHUH, HCCIENOBaTh IOCTPOCHHBIE MOJEIM C TOMOIIBI0 MaTpull H
orpeneauTesneil, HHTePIpPEeTUPOBATh MOJy4YEHHBIN Pe3yJIbTaT;

UCIOJb30BaTh CBOWMCTBA JAEWCTBUN € KOpPHAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATh  [IPEOOPa30BaHUs YHUCIOBBIX BBIPAKEHUHN, COAEpIkKAIIUX
CTETICHU C PallMOHATILHBIM MTOKa3aTeJIeM;

UCIOJIb30BaTh cBoiicTBa  Jorapu$pMoB  JUIA npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUMH;

CBOOOJTHO ONEPUPOBATH MOHATHIMU: UPpAlMOHAIBHBIC, TTOKa3aTeIbHBIC U
AorapupMUYECKUe YpaBHEHHS, HAXOAUTh UX PEUICHUS C IOMOILBIO
PaBHOCUJIBHBIX TEPEXO0I0B MIIH OCYIIECTBIISAS MPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETPHYECKHE  (QOpMyNbl A
npeoOpa30BaHUsl TPUTOHOMETPUUECKUX BbIPAXKEHUI;

CBOOOJTHO OTEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh HEoO0XOoAuMble (OPMYNBI Uil PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajibHble CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIPQ)KEHHUSA, YPaBHEHMs, HEPAaBEHCTBA IO YCJOBUIO 3aJayd, HCCIEI0BAThH
IIOCTPOEHHBIE MOJIENH C UCIIOJIBb30BAaHUEM armmapara aareopsl.

DOyHKIUY U TpaUKH:

CBOOOJHO OINEpPUpPOBaTh MOHATUSAMH: (YHKIMS, CHOCOOBI 3aJaHMs
(GyHKIMH, B3aUMHO OOpaTHble (GYHKIUH, KOMIO3UIMSA (yHKUIUN, rpaduk
(yHKIIHH, BEITIOTHATH dJIEMEHTapHbIE MTpeoOpazoBanus rpadukoB HyHKIUHI;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: 00JIACTh ONPEAEIEHHUS] U MHOKECTBO
3HaYeHU PYHKUIWHU, HYyTH (PYHKINUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: YETHBIE W HEUETHBIE (DyHKUUH,
nepuonnyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI
U MUHUMYMbI (DYHKIIMH, HAauOOJbIIEE U HaUMEHbIee 3HAUCHHE (YHKIMU Ha
IPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMU: CTETIEHHAs PYHKIMS C HATYpaJIbHBIM
U LIEJbIM MOKa3aTeseM, rpaduK CTETEHHON (PYHKIUU C HATYypaJIbHBIM U LEJIbIM



nokasarelyieM, rpaguK KOpHs N-Of CTENEHU KaK (PYHKIHMHU OOpPaTHOM CTENEHU C
HaTypaJbHbBIM MIOKa3aTEIEM;

OllepUpOBaTh MOHATUAMM: JIMHEWHAs, KBaJpaTUUHas U APOOHO-IMHEWHas
(YyHKIMM, BBINOJHATh 3JEMEHTAPHOE HCCIEIOBAaHUE W IOCTPOCHHE HX
rpauKoB;

CBOOOJIHO OINEpPUPOBATh MOHATHUAMM: NOKa3aTeIbHas U Jorapupmuyeckas
(GyHKIMU, UX CBOMCTBA M IpaUKH, UCHOIB30BATh UX TpadUKH ISl pEHICHUS
YpaBHEHU;

CBOOOJHO OIEPUPOBATh MOHSTUSIMH: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
OIpe/ieIeHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOIO apryMEHTa;

UCTONb30BaTh Tpaduku (QYHKIHMM A7 HUCCIEAOBAaHUS TMPOILIECCOB U
3aBUCHMOCTEN IIPU PELICHNUH 33]a4 U3 IPYTUX YU€OHBIX IPEIMETOB U PEAJIbHOU
KU3HH, BBIPAXKATH (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIUUHMHAMMU;

Havajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: apU(PMeETUUECKass U TeOMETpUYEcKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAsi FTEOMETPUYECKAs POrPECCHS], TMHEUHBIN
U OKCIOHEHIMAJIbHBIM pocT, ¢opMyaa CIOXKHBIX IPOLEHTOB, HUMEThH
IIPEJCTaBICHUE O KOHCTAHTE;

UCIIOJIB30BaTh MPOTIPECCUU Ul PEIIEHUs pealbHbIX 337a4 MPHUKIATHOTO

XapakTepa;
CBOOOZIHO ONEpUPOBATh MOHATUSMH: TMOCIENOBATEIBLHOCTh, CIOCOOBI
3a/IaHus MIOCJIEI0BATEIbHOCTEM, MOHOTOHHBIE u OTpaHUYCHHbIC

MOCJIEIOBATEIbHOCTH, TOHMUMAaTh OCHOBBI 3apOKICHHUS MaTeMaTUYECKOTO
aHaIM3a Kak aHajn3a 0ECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH MOHATHUSMH: HENPEPBIBHBIC (PYHKIIUU, TOYKU
paspeiBa rpaduka GyHKIIUH, ACUMIOTOTHI Ipaduka (yHKIIHH;

CBOOOJTHO OMEpPUPOBATH MOHITHEM: (PYHKIMS, HETpPEPhIBHAs Ha OTpPE3Ke,
IIPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA SIS PEIICHUs 3a71ad;

CBOOOJTHO OMEpPUPOBATh MOHATHUSIMH: TEpBasi M BTOpas IPOU3BOJIHBIC
GyHKIMH, KacaTenbHast K TpaduKy QyHKIIHH;

BBIUKCIISATh  MPOU3BOJHBIE CYMMBbI, TIPOU3BENICHUS, YACTHOIO U
KOMITO3UIIMH JIBYX (PYHKITUH, 3HATh MMPOU3BOIHBIC JIEMEHTAPHBIX () YHKIIHIA;

UCIOJIb30BaTh F€OMETPUUYECKUNA M (PU3UUECKUN CMBICT MPOU3BOTHON MJIs
peleHus 3aaad.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OINEpPUPOBaTh MOHATHUSAMHU: MHOXKECTBO, OIEpaluu  Haj
MHOKECTBaMH;



UCIIO/Ib30BaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar Uil OIHCAaHUSA
pealIbHBIX TPOLIECCOB U SIBJCHUM, MPU PEHICHUH 3aJad M3 JAPYrUX Y4eOHBIX
IIPEIMETOB;

CBOOOJHO OINEPUPOBATh MOHITUSIMH: ONpEAeTICHHE, TEOpeMa, ypaBHEHHUE -
CIECTBUE,  CBOMCTBO  MAareMaTU4YeCKOro  OOBEKTa,  J0Ka3aTelIbCTBO,
PAaBHOCHJIbHBIE YPAaBHEHMS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOydaromuiicss MOJYYUT CIETYIOIINE
IpeIMETHBIE Pe3yIbTaThl IO OTAEIBHBIM TEMaM pabodeil mporpaMmsel yueOHOT0
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHaTU3a:

Yuciia ¥ BBIYUCTICHHUSA:

CBOOOJHO OIEpPUPOBaTh TMOHATUSAMU: HATypalbHOE U 1EJI0€ YHUCIIO,
MHO>KECTBA HATYPaJIbHBIX U LEJIBIX YHACEI, UCIIOJIB30BaTh MPU3HAKU ACIMMOCTH
uensix umcesn, HOJ m HOK HarypaibHbIX uMcesn JUisl pELIeHHs 3aj]ad,
IPUMEHATH anroput™ EBknnia;

CBOOOJTHO ONEpPUPOBATH IMOHATUEM OCTaTKa MO MOAYINIO, 3alHCHIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3ULIHMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO ONEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YMCIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJl, IPEJCTABIATh KOMIUIEKCHBIE YUCIA B aJlreOpandeckoil u
TPUTOHOMETpPUYECKON (popme, BBHINOIHATH apu(PMETUUECKUE ONEpaLUi ¢ HUMU
U 1300pakaTh Ha KOOPJAUHATHOMN IJIOCKOCTH.

YpaBHeHUsI M HEPaBEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHATHAMU: UPpalMOHANIbHBIE, TOKa3aTeIbHbIE U
jgorapu(MuUYecKue HEpPaBEHCTBA, HAXOJUTh MX pPEHIeHHS C TOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXOIOB;

OCYLIECTBJIATh OTOOp KOpHEH TMpH pPEUICHUH TPUTOHOMETPUUYECKOTO
YPaBHECHMUS;

CBOOOJTHO OMNEPUPOBATH IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOO0XOAMMBbIE (OPMYNBl Uil PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPHPOBATh MOHATHUSMHU: CHCTEMA U COBOKYITHOCTh ypaBHEHHI
Y HEpPaBEHCTB, DPABHOCUJIBHBIE CHUCTEMBbl U CHUCTEMBI-CIEIACTBUS, HAXOIUTh
pEelIeHUsT CHUCTEMBI M COBOKYIHOCTEW palMOHAJIBHBIX, HpPpPAalOHAIbHBIX,
[OKa3aTeJIbHbIX U JIOTapU(PMUUECKIX YPAaBHEHUI U HEPABEHCTB;

pemarb pauvoHaJbHEIE, VUPPALMOHAIIBHBIE, IIOKa3aTeJIbHBIE,
aorapupMuUYecKue M TPUTOHOMETPUYECKHE YpaBHEHHMs] U HEpPaBEHCTBA,
cozeprKale MOAYJIA U IIapaMeTphl;

MPUMEHSTH rpaguuecKue METOJIbI IJIsl PEIlIeHUs YPaBHEHUN U HEPABEHCTB,
a TAK)Ke€ 3a1a4 C apaMeTpaMu;



MOJIEJIMPOBaTh pEajibHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIDAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJ1ayH,
UCCIIEZIOBAaTh TIOCTPOEHHBIE MOJENIM C HCIOJb30BAaHHWEM ammapara aiareopsl,
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YJIIbTAT.

DyHKUUU U rpaduKu:

CTPOUTH TpaPUKA KOMMO3UIIMUA (YHKIUNA C TMOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTHh TE€OMETpUYECKHE O00pa3bl ypaBHEHHMH M HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO ONEpPUPOBATH NOHATUAMM: TpadUKH TPUTOHOMETPUUECKUX
byHKITUH];

OPUMEHATh (YHKUMM A1 MOJAEIUPOBAHUS W HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOIr0 aHAIHM3A:

UCIOJb30BaTh  MPOM3BOJHYK  JJII  HUCCIENOBaHHUA  (DPYHKIMM  Ha
MOHOTOHHOCTb M DKCTPEMYMBI;

HAXOJUTh HAauOOJbIlIee U HaUMEHbLIeEe 3HAUYEHUS! (YHKIIMHU HENpPEepbIBHON
Ha OTPE3KE;

UCIIO/Ib30BaTh MPOU3BOIHYIO Ul HAXOXKACHUS HAWIY4LIEro pPEIIeHUs B
IPUKIAIHBIX, B TOM 4YHCIE COLMAJIbHO-DKOHOMUYECKUX, 3aJayax, i
OTpeZeNIeHHs] CKOPOCTU U YCKOpPEHHs IMpoliecca, 3adaHHOro (GopMysnod WU
rpadukom;

CBOOOZIHO ONEpPUPOBATH MOHATUSAMU: TIEpBOOOpa3Hasi, ONpeaeIEHHbIN
UHTETpajl, HaXOAUTh MEpPBOOOpa3HbIE JIEMEHTAPHBIX (YHKIUN U BBIYUCIATH
uHTerpai no gopmyne Hetorona-Jleitouua;

HaXOJWUTh IUIOAAM IUIOCKMX (uryp u o0O0BEMBI TE€N C MOMOIIbIO
MHTETpaa;

MMEThH IPEACTABICHUE O MAaTEMaTUYECKOM MOJCIMPOBAHUM Ha NPUMEpE
coctaBieHus U depeHInaIbHbIX ypaBHEHHH;

pemars NpUKIaJgHbIE 3a1a4H, B TOM YHCIE COUUAIBHO-3KOHOMUYECKOTO U
(pu3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIn3a.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecrBo yacos DJIEKTPOHHBIE
No HaunmeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrponbie | - Mpaxtirieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
MHOX€eCTBO J€ICTBUTEILHBIX YNCEIL.
| MHorounensl. PanionaibHbIE YpaBHEHHS U 4 |
HepaBeHCTBA. CHUCTEMBI JTMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 |
LIEJIBIM T10Ka3aTesIeM
3 ApudmeTnueckuit KOpeHb N-0if CTETeHH. 15 |
HppanuoHnanbHble ypaBHEHUS
4 ITokazatenbHas Qynkius. [lokazaTenbHble 10 |
ypaBHEHUS
5 Jlorapupmudeckasi GyHKIIHSL. 13 |
Jlorapudmuueckrue ypaBHeHUs
6 Tpuronomerpuueckue BbIpa)KEHUS U 2 1
ypaBHEHUs
[TocnenoBaTenbHOCTU U IPOTPECCUU 10 1
HenpepsiBubie pynkuuu. [Iponssognas 20 1
9 [ToBTOpEHue, 06001IECHNE, CUCTEMATH3 AT 5 )

3HAaHUHU




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

10




11 KITACC

KonuyecrBo yacos DJIEKTPOHHBIE
No HaunmeHoBaHue pa3ieioB U TeM (uudpossbie)
KonTpoabnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI pecypesI
| UccnenoBanmne GyHKIUN € TOMOIIBIO 2 |
IIPOU3BOJHOMN
2 [TepBooOpa3Has U UHTErpa 12 1
3 I'paduku TpuroHomeTpuyecKux GyHKIUH. 14 |
Tpuronomerpuueckrue HepaBeHCTBA
4 HppanuoHanbHble, IOKa3aTeIbHbIE U 24 1
Jorapu(MUUYECKIe HEPaBEH CTBA
KomMmmnekcHbie yncna 10 1
6 HartypanpHble 1 nensle yncia 10 1
CucreMbl pallMOHAIBHBIX, UPPAIlHOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3ajauu ¢ napaMeTpamu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUs 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







ITOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHnyeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

MHO)KCCTBO, OoIcpanuu HaJg
MHOKECTBAMU M UX CBOMCTBA

Juarpammsl Oiinepa-Benna

[IpumeHeHue TeopeTuko-
MHO>KECTBEHHOTO anmnapara JJis pereHus
3ama4y

Panmmonansubie ynciia. OOBIKHOBEHHBIE U
JECATHYHBIC TPOOH, ITPOICHTHI,
OCCKOHEUHBIC TIEPUOIUYECKUE TPOOH

Panuonansueie unciia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, ITPOICHTHI,
OCCKOHEUHBIC TIEPUOIUNYECKUE TPOOH

[Ipumenenue apobeit ¥ MPOIEHTOB AJIs
peleHus MPUKIaAHbIX 3a1a4

[IpumeHeHue aApoOeit 1 MPOIEHTOB JJIS
pEUICHHS MPUKIIATHBIX 3a1a4

JelictBuTenbHbIE Unciaa. PannoHanbHbIe
U UppalMOHaJIbHbIE YU CTa

ApudmeTrueckue orneparmu ¢




,[[eﬁCTBI/ITCJIBHLIMH qyuciaaMu

Monynb 1eCTBUTENBHOIO YUCIA U €T0

10 .
CBOICTBA
[Tpubm>kEHHBIC BRIYUCIICHUS, TPaBUIIA
11 OKpYTJIEHUs, IPUKUIKA U OLIEHKA
pe3yibTaTa BBIYUCICHUIN
OCHOBHBIE METO/IbI PELIECHUS LETbIX U
12 IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpaBEHCTB
OCHOBHBIE METO/IbI PELICHUS LIENBIX U
13 IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS LIENBIX U
14 IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB
MHOrouJieHsl OT OJJHOW ITEPEMEHHOM .
15 JleneHnre MHOT O4IeHa Ha MHOTOUJICH C
octatkoM. Teopema besy
16 MHoroueHsl ¢ LeabIMU
ko3 ppunuentamu. Teopema Buera
17 Pemenue cucrem NMMHENHBIX ypaBHEHUI
18 Penienne cuctem JTMHENHBIX YPaBHEHUM
Martpuna cHCTEMBI TMHEHHBIX
19 ypaBHeHM. OnpenenuTens MaTpULbI

2X2, ero reoMeTpUYeCKUIl CMBICI U
CBOMCTBA; BBIYUCIICHUE €T0 3HAYECHUS




20

Onpenenurenb MaTPULIbI 2X2, €ro
reOMETPUYECKU CMBICT U CBOMCTBA;
BBIYUCIICHUE €T0 3HaUeHUs

21

[Ipumenenue onpegenuTens s
pELIEHUs CUCTEMBI JIMHEMHBIX
ypaBHEHUM

22

Pemenue npukiagHeIX 3a1a4 C
ITOMOILBIO CUCTEMBI JINHEHHBIX
YPaBHEHUI

23

Pemenue npuknaaHeIx 3a1a4 C
IIOMOIIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHHI

24

KonTponbsHas pabora: "PanmronanbHbIe
ypaBHEHHS U HepaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a1aHusT QYHKIINAH.
B3aumHo oOpaTHbBIE PYHKINU.
Komnosunus Gpyakunit

26

I'paduk pyHKIMN. DIEeMEHTapHbIE
npeodpazoBaHus rpapukoB GyHKIUN

27

OO0nacth onpezeeHust U MHOXECTBO
3HaueHui GpyHkuun. Hymm ¢yHKIun.
[TpoMexyTKH 3HAK TTOCTOSIHCTBA

28

Uétnbie 1 HeUETHBIC (DYHKITNH.
[lepuonnueckue ¢pyuxuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU




MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.

29 HauGonpiiee 1 HanMeHbIIIee 3HAUCHUE
(GYHKIMH HA TTPOMEXKYTKE

30 JluneitHas, KBajipaTH4IHAS U TPOOHO-
nUHelHas QyHKIuu

31 DneMeHTapHOe UCCIIeOBaHUE U
IIOCTPOEHUE TPaPUKOB ITUX (PYHKIIMH

1 DneMeHTapHOe UCCIIeJOBaHUE U
nocTpoeHue rpa@uKoB 3TUX GYHKIUN

13 Crenenb ¢ LebIM IOKa3aTeleM. buHoM
Herorona

34 Crenenb ¢ LebIM MOKa3aTeleM. bunoMm
HeroToHa
Crenennast QyHKIHS ¢ HATYPAJIBHBIM U

35 uenbiM nokaszareseMm. E€ cBolicTBa u
rpaduk

36 Kontponbsnas padorta: "Crenennas
¢byukuus. E€ coiictBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJIbHOM
CTEIIEHU U €r0 CBOMCTBA

13 ApudmeTnueckuit KOpeHb HATypaIbHOM
CTEIEHH U ero CBOICTBa

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COZIEpXKAIlMX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMsI UM CIOBBIX BEIPAKCHHH,

coacpKalmunx CTCIICHU U KOPHHU




41

[IpeoOpa3oBaHMsI UM CITOBBIX BEIPAKCHHH,
COJIEpIKaIllMX CTEIIEHU U KOPHHU

42

WppannoHanbHble YpaBHEHHS.
OCHOBHBIE METO/IbI PELICHUS
MppallMOHAILHBIX YPaBHEHUI

43

HppannoHanbHbIE YpaBHEHHUS.
OCHOBHBIE METO/IBI PELICHHUS
MppalMOHAJILHBIX YPaBHEHUN

44

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELICHUS
UppanoHaJIbHBIX YPaBHEHUN

45

PaBHOCHIIBHBIE TIEPEXO/ABI B PEILICHUU
HMppALMOHAJIbHBIX YPAaBHEHU I

46

PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUH
HMppallMOHAJILHBIX YPaBHEHUI

47

PaBHOCUIIBHBIE TIEPEXOMBI B PELICHUU
HMppalMOHAJILHBIX YPaBHEHUN

48

PaBHOCHITEHBIE TEPEXO/IBI B PEIICHUH
UppalMoOHaIbHBIX YPaBHEHUN

49

CaoiicTBa 1 rpaduk KOpHS N-0i cTeleHU
KaK QyHKLIHMU OOpaTHOM CTENEHHU ¢
HaTypaJIbHbIM I10Ka3aTeleM

50

CaoiicTBa 1 rpauK KOpHS N-OM CTEIECHH
Kak ()yHKIIMK OOPAaTHOM CTENEHH C
HATypaJbHBIM [TOKa3aTeIeM

51

KonTtponbsnas pabora: "CpoiicTBa u




rpaduK KOpHS N-OM CTEIEHH.
WppaunonanbHbie ypaBHeHUA"

Crenens ¢ parOHAJIBHBIM MMOKa3aTCJIEM

52 .
u €€ CBOMCTBA

53 Crenenb ¢ pallMOHaIbHBIM IOKa3aTelIeM
U e€ CBONCTBA

54 CrerneHb ¢ pallMOHAJIBHBIM [10OKa3aTEIEM
U e€ CBOMCTBA

55 [TokazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonws3zoBanue rpaduka GyHKIUN AT
peLIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMH 1715
peLIeHNs ypaBHEHUM
[Toka3zartenbHble ypaBHeHUsA. OCHOBHBIE

58 METO/IbI PEIICHUS TOKA3aTeNbHBIX
ypaBHEHUM
[TokazaTenbHble ypaBHEeHH. OCHOBHBIE

59 METO/Ibl PEIIEHUS I10Ka3aTEIbHbIX
YPaBHEHUI
[Toka3atenbuble ypaBHeHUs1. OCHOBHBIE

60 METO/Ibl pELLIEHHUs TOKa3aTEeIbHBIX
ypaBHEHUM

61 KonTtponbhas pabora: "Iloka3atenbHas
¢yukuus. [lokazarenbHbie ypaBHeHuUs"

62 Jlorapuwm uncna. CoiicTBa morapudma




63 Jlorapuwm uncna. CoiicTBa norapudma 1

64 Jlorapuwm uncna. CoiicTBa Jorapudma 1

65 JlecsiTHaHBIC ¥ HATYpalbHBIC JTOTapu PMBI 1

66 JlecsiTuaHbIEC ¥ HATYpaJIbHBIE JOrapu GpMbI 1

67 [IpeoGpazoBaHue BbIpaKeHHI, |
COZIEpXKAIIUX JIOrapru(pMBbI

68 [IpeoGpa3zoBaHue BHIpAKCHHIH, |
COZIepXKalIUX JIorapu(MBbI

69 [IpeoGpazoBanue BEIpaKECHHUI, !
CoziepXKalluX JIOrapupMbl

70 Jlorapudmuyeckas GyHkiwms, e 1
CBOMCTBA U rpaduk

71 Jlorapupmuueckas GyHKIMs, €€
CBOMCTBa U rpaduK !

7 Hcnonbs3oBanue rpaduka QyHKINUN A58 |
pelIeHUsT ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUN IS |
pelIeHns ypaBHEeHUN
Jlorapudmuyecknue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEUICHUS 1
Jorapu(pMUYECKUX ypaBHEHUI
Jlorapupmuueckue ypaBHEHHUSL.

75 OCHOBHBIE METO/IbI PELICHUS 1
Jorapu(pMUYECKUX YpaBHEHUM

76 Jlorapudmuyecknue ypaBHEHHUS. !

OCHOBHEIE MCTObI PCIICHUSA




norapu(pMUYECKUX YpaBHEHHMA

PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

7 Jorapu(pMUYECKUX YpaBHEHUM

73 PaBHOCHIIbHBIEC TIEPEXO/bI B PEIICHUN
Jorapu(MUYECKUX YpaBHEHUH
Kontponshas pabora:

79 "Jlorapupmuyeckas GyHKIUS.
Jlorapudmuyeckue ypaBHeHUs"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHTeHC
YHCIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHHYC U apKTaHTE€HC
YHCIOBOTO apryMeHTa

23 ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKXHOCTb,

84 OIpeneIeHNE TPUTOHOMETPUUECKUX
(bYHKIIUI YU CIIOBOTO apryMeHTa
Tpuronomerpuueckast OKpy>KHOCTb,

85 OIpeNesIeHNe TPUTOHOMETPHUECKUX
(YHKIMIA YU CIIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPHYECKHUE
(dhopMyIibl

87 OCHOBHBIE TPUTOHOMETPUYECKHUE

hopmyIbl




OcCHOBHbBIE TPUTOHOMETPUYECKUE

88
(hopmyIbl

29 OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopmyIbl

90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUN

91 IIpeoGpa3oBaHue TPUTOHOMETPUUECKHX
BBIPAKEHU N

9 [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU

93 ITpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHU I

94 Penienne TpuroHOMeTpUYECKUX
YPaBHEHHI

95 Pemenne TpuroHomMeTpuuecKux
ypaBHEHUM

96 Pemenune TpUroHOMETpUYECKUX
YPaBHEHUI

97 Penienne TpuroHOMeETpUYECKUX
ypaBHEHUM

08 Pemenune TpuroHoOMeTpUYECKUX
YPaBHEHHI

99 Penienne TpuroHOMeTpUYECKUX
ypaBHEHUM

100 Pemenne TpuroHoMeTpuYeCcKux

YpaBHEHHI




KonTponpHas pabora:

101 "TpUTrOHOMETPUY ECKHE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUA"
[TocnenoBareabHOCTH, CIIOCOOBI 3aJaHUS

102 nocjeaoBaTeNbHOCTeN. MeTon
MaTeMaTUYeCKON UHIYKITUU
MOHOTOHHBIE U OTpPaHUYEHHBIE

103 nocyie1oBaTeabHOCTH. McTopus ananusa
0OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 ['eomerpuueckast mporpeccust

106 beckoneuno yObIBaromas
reoMeTpudecKas Iporpeccus

107 CyMMa OeckOHEeYHO yOBIBaroIIeH
reOMETPUYECKON MPOrPECCUU

108 JIMHENHBIN U 3KCHOHEHITUAIIBHBIN POCT.
Yucno e. DopMysia CIOKHBIX MPOIIEHTOB

109 JIuHENHbBIN U 3KCITOH EHIIMAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLIEHTOB
Hcnonb3oBaHue Nporpeccuu is

110 peuIeHus peasibHbIX 3a7a4 MPUKJIATHOTO
XapakTepa

11 KonTponsnas pabora:
"[TociienoBaTeIbHOCTH U Tporpeccun”

112 HenpepbiBHBIC (DYHKIIMK U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IrpauKOB




GbyHKIUH

CaoiicTBa QyHKIMI HEMPEPHIBHBIX HA

114
OTpe3Ke

115 CaoiicTBa QyHKIHIT HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTo UHTEpBAJIOB AJISl PEIIEHUS
HEPaBEHCTB

117 MeToa UHTEpBAJIOB JJIsl PEILIEHUs
HEPABEHCTB

118 MeTton UHTEpBaIOB AJIs PELLIEHUS
HEPaBEHCTB

1 [IpumeHeHue CBOMCTB HENPEPBIBHBIX

0 GYHKIUN 1S pelIeHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMHA 1151 pelieHus 3aaau

121 [lepBast 1 BTOpas mpon3BoAHbIE (QYHKIHH

122 Omnpenenenne, reOMETPUIECKUI CMBICIT
MPOU3BOTHOUN

123 Omnpenenenue, pU3NUECKU CMBbICHT
MPOU3BOTHOU

124 YpaBHEHHUE KacaTeJIbHON K IpaduKy
GbyHKIIUN

125 VYpaBHEHUE KacaTeIbHOI K TpaduKky
byHKIIUN

126 [Tpou3BoaHBIC DIIEMEHTAPHBIX PYHKITUN

127 [Ipon3BoHbIE 2JIEMEHTAPHBIX (QYHKIUI




[IpousBonHas CyMMBbl, IPOU3BEAECHUS,

128 . 1
YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHIA
129 [IpousBoaHast CyMMBI, TPOU3BEACHUS, |
YaCTHOT'O U KOMITO3UITUHU () YHKIIHA
130 [IpousBoaHast CyMMbl, TPOU3BEACHUS, |
YaCTHOT'0 U KOMITO3UIUHU () YHKIIHMA
131 KonTponwsnas padora: "IIpousBognas" 1 1
132 [ToBTOpenue, 0600IICHNHE, |
cUCTeMaTH3alus 3HaHuu: "YpaBHeHU"
133 [ToBTOpEHUE, 0000IICHNME, |
cucreMaTu3anus 3HaHuil: "OyHkuu"
134 Hrorosas koHTpoJbHas paboTa 1 1
135 Hrorosas koHTpoJbHas paboTa 1 1
136 [ToBTOpEHue, 06o6meHIEe, |
cUCTeMaTH3alusl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposbHbie

Bcero
padoThI

IIpakTHnueckue
padoThI

JlaTa
H3y4YeHHs

DJIeKTPOHHbIE
uudposbie
oOpa3oBare/bHbIE

pecypchl

[Ipumenenne nponu3BOIHON K
UCCJIEIOBAHNIO (DYHKLIMH Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpumeHneHre NPOU3BOTHOMN K
UCCIlleIOBaHUI0 (QYHKIIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHenne npon3BOIHON K
WCcCIIenoBaHuI0 QYHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHenne NpoOn3BOIHOM K
UCCIeIOBaHNIO (DYHKIIMNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHeHrEe MPOU3BOAHOM K
UcclleIoBaHuI0 (QYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenne npon3BOIHON K
YCCIIeIOBaHUIO (DYHKLUH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaWMEHBIIIEr0 3Ha4eHHs HENPEPhIBHOU

(GYyHKIMM Ha OTpe3Ke




Haxoxnenue HanOoNbIIEro U
HaMMEHBIIIET0 3HAYCHHS HEPEPHIBHOM
(byHKIIMHM Ha OTpe3Ke

Haxoxnerne HanOOoIbIIEro U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

10

Haxoxnenne HanOOIbIIEro U
HaMMEHBIIET0 3HAUCHHS HEMPEPHIBHOM
(YHKIMM Ha OTpe3Ke

11

Haxoxnenue Hanbonpero u
HaWMEHBIIEr0 3HAa4CHUs HENPEPhIBHOU
(GyHKIMM Ha OTpe3Ke

12

Haxoxnenue HanOoNbIIErO U
HaWMEHBIIIET0 3HAYCHHS HEPEPBIBHOMN
(bYHKIIMHM Ha OTpe3Ke

13

[Ipumenenne npon3BOIHON A1
HaXOXKJIEHUS HAWTYYIIEero perieHus B
MPUKJIATHBIX 3a/1a4ax

14

[IpumeHneHue npou3BOAHOM ISt
HAaXO0XKJIEHUSI HAWJIY4YIIEro pEeleHus B
MPUKIIAIHBIX 33/1a9axX

15

IIpumeHneHre TPOU3BOAHOM IS
OTpeIeNICHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aJIaHHOro (HhopMyJIOH HiIn
rpaguKom

16

[IpumeHenne npon3BOIHON A1
OIpENEIEHNSI CKOPOCTU M YCKOPEHHUS




mpoiiecca, 3aJanHoro (popmyson um

rpadukomM

17 Kommnosumus GpyHkiuit

18 Komnosumus Gpysakunii

19 Kommnosumus GyHkIui

20 I'eomerpuyeckue o0pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM MJIOCKOCTH

o1 I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOM IJIOCKOCTH

2 Kontponbehas pabota: "Hccienosanue
(GYHKIMH ¢ TOMOUIbIO TIPOU3BOAHON"

73 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX
[TepBooOpa3HbIE DIIEMEHTAPHBIX

24 ¢byukuwmii. [TpaBuna HaXoXKIeHUS
1epBoo0pa3HbIX
[TepBooOpa3Hbie 31€eMEHTAPHBIX

25 ¢bynaknuid. [IpaBuna HaXoXICHUS
epBOOOPa3HBIX

26 NHuterpai. I'eomeTpu4ecKuil CMbICI
UHTErpaJia

7 Brruucnenue onpenenéHHOro HHTerpaia
o popmyne Herorona-JIeiiOHuIa

)3 Brruucnenne onpenesnéHHoro nHTerpana
o opmyne Herotona-Jleltouuma

29 [IpumeHneHue nHTErpaia 1




HaXOXKJCHUS TJIOIACH TIOCKUX puryp

[Ipumenenue nHTErpana as

30 HaX0XJ1eHUs1 00bEMOB Fr€OMETPHUECKUX
Tel

31 [Ipumepsl pemenui
middepeHnanbHbIX ypaBHEHHUH

1 IIpumepsl penrennit
muddepeHmanbHbIX ypaBHEHUH
MaremaTu4uecKoe MOJIEIUPOBAHUE

33 peanibHBIX MPOLIECCOB € MOMOUIBIO
muddepeHuanbHbIX YpaBHEHUH

34 KonTtponwsnas padora: "IlepBooOpaznast
u uHTerpan"

35 Tpuronomerpuueckue GpyHKINH, UX
cBOMcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIMH, UX
cBolicTBa U rpaduKu

37 Tpuronomerpuueckue GpyHKINH, UX
cBolcTBa U rpaduku

13 Tpuronomerpuueckue QyHKIUHU, HX
cBoMcTBa U rpaduKu

39 Tpuronomerpuueckue GpyHKIHH, UX
CBOMCTBa U rpaduKu
OT00p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHUM C TOMOIIbIO

TPUTOHOMETPUUYECKON OKPYKHOCTH




OT060p KOpHEH TPUTOHOMETPHUECKUX

41 YPaBHEHHH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHHUM C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT60p KOpHEW TPUTOHOMETPUUECKUX

43 YPaBHEHUM C IOMOILIBIO
TPUT'OHOMETPUYECKONH OKPYKHOCTHU

44 Penienne TpUroHOMETPUYECKUX
HEpaBEHCTB

45 Pemienne TpUroHOMETPUYECKUX
HEpaBEHCTB

46 Penienue TpuroHOMeTpPUYECKUX
HEpaBEHCTB

47 Pemenue TpuroHoMeTpUYECKUX
HEPaBEHCTB
KonTtponenas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (DYHKITHI.
Tpuronomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
[1OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEUICHUS
MOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI PELICHUS

MMOKa3aTCIbHBIX HEPABCHCTB




OcHOBHEIE MCTO/bI PCIICHUSA

52 MOKa3aTeNIbHbIX HEPABEHCTB
53 OCHOBHBIC METO/IBI PEIICHHS
norapu()MUYECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHHS
norapu (pMUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/IBI PELICHUS
Jorapu(pMUYECKUX HepaBEHCTB
56 OCHOBHBIE METO/IbI PEIICHHS
norapu(pMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IBI PELICHUS
HppallMOHAJILHBIX HEPABECHCTB
53 OcCHOBHBIE METO/IbI PELICHUS
HppalOHAJILHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
HppalMOHAJILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PEIICHHS
HppallMOHAJILHBIX HEPABEHCTB
61 I'padmueckue MeTOABI peLIeHUs
UppalMOHaIbHBIX YPaBHEHUN
2 I'padmuueckue MmeToabl pemeHus
WppallMOHAIILHBIX YPaBHEHUI
63 I'padrueckue MeTOIbI peleHUs
MOKa3aTeNbHBIX YPaBHEHUN
64 I'padmuueckue MeToabI pemeHus

MMOKa3aTCIbHBIX HEPABCHCTB




65

I'paduueckue MeTOIbI peIeHUs
norapu(pMUYECKUX YpaBHEHHIA

66

I'paduueckue MeTobI pemeHus
norapu()MUYECKUX HEPABEHCTB

67

I'padmaeckue MeTOBI peHICHUS
norapu (pMUYECKUX HEPABEHCTB

68

I'padmueckue MeToabl penieHus
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUM

69

I'paduueckue meToabl penieHus
MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX
ypaBHEHUM

70

I'padmueckue MeTobI pelIeHNs
MOKa3aTeNIbHBIX U JIOrapu(pMUUIECKUX
HEPABEHCTB

71

I'padrueckue METOIbI peIICHUS
MOKA3aTeNBHBIX U JIOTapr(PMUIECKIX
HEPaBEHCTB

72

KonTtponsnas pabora:
"UppanuoHanbHble, TOKa3aTENbHbIE U
norapu(pMUYECKHE HEpaBeHCTBA"

73

Kommnekcueie uncia. Anredpandeckas
U TPUTOHOMETpHUECKast POPMBI 3aIIUCH
KOMITJIEKCHOT'O YU CIIa

74

KommiekcHbie uncia. Anredpandeckas
Y TPUTOHOMETpHYEcKask GOPMBI 3aMHUCH




KOMIIJICKCHOI'O 4nciia

ApudmeTnueckue oneparmu ¢

75 KOMIUIEKCHBIMU YHCTIAMH

76 ApudmeTrueckue orneparmu ¢
KOMIUIEKCHBIMU YHCIIAMU

77 N3006paxeHne KOMIUIEKCHBIX YHCel Ha
KOOPAMHATHOM IJTIOCKOCTH

73 N300paxeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM MJIOCKOCTH

79 ®dopmysa Myaspa. KopHu n-oii ctenenu
U3 KOMILJIEKCHOI'O YUCa

20 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILIEKCHOTO YHClIa
[IpuMeHeHne KOMIIEKCHBIX YHCEeN JIIIS

81 petieHust GU3NYECKUX U
reOMEeTPUYECKUX 3a/1a4

20 KonTtponbsHas pabota: "KomrmiekcHbie
yucna"

83 HarypanbHble u 1ienplie yncia

84 HatypanpHble u nensie yncia

85 [IpumeHeHne npu3HaKOB 1EIMMOCTH
LENbIX YHCET

26 [IpumeHeHne Npu3HaKOB JENUMOCTH
LEJIBIX YU CEeNT

g7 [IpumeHeHue NpU3HAKOB J1ETMMOCTH

nenbix yncen: HOJl u HOK




88

[TpumeHeHn e NpU3HAKOB JICTMMOCTH
nenbix yncen: HOJl u HOK

89

[IpumeHenne NpU3HAKOB 1ETMMOCTH
LEJIBIX YUCEI: OCTATKH IO MOMYJIK0

90

[IpumeHeHne NpU3HAKOB 1ETMMOCTH
LEJBIX YUCEII: OCTATKU 110 MOJYJIIO

91

HpI/IMeHCHI/Ie IIPU3HAKOB ACIMMOCTH
IECJIbIX YUCCII: aJIrOPUTM EBkmnpa nis
peuICHus 3a4a4 B L EJIbIX YUCJIaX

92

KonTtponsnas padora: "Teopus mensix
yucen"

93

CucremMa u COBOKYIIHOCTb YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CIeICTBUSA

94

Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
COBOKYITHOCTEH PallMOHAIBHBIX
ypaBHEHUM

96

OcHOBHEIE MCTObI pCHICHUA CUCTEM U
COBOKYITHOCTEW UPPALIMOHATBHBIX
YPaBHEHHI

97

OCHOBHBIE METO/BI PELIECHUSI CUCTEM U
COBOKYITHOCTEH I10Ka3aTeJIbHBIX
YPaBHEHHI




98

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEW IMOKa3aTEJIbHbBIX
YPaBHEHHI

99

OCHOBHBIE METO/IbI PEUIECHUS CUCTEM U
COBOKYITHOCTEH JIorapru(MUIECKUX
ypaBHEHUM

100

OCHOBHBIE METO/BI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(pMUueCKUX
YPaBHEHUI

101

IIpuMeHeHnE CUCTEM K PELICHUIO
MaTeMaTUYeCKHX 3a]1a4 U 3a7a4 U3
pa3IUyHBIX 00acTel HAYKU U peasibHOM
KHU3HHU, UHTEPIIPECTALIUSA MTOJTYUCHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHue CUCTEM K PEILIEHUI0
MaTeMaTUYeCKUX 3aJa4 U 3a7a4 U3
pa3nuuHBIX 00acTell HAYKHU U peaibHOU
JKU3HH, UHTEPIPETALMS I1OJTyYEHHBIX
pE3yIbTaTOB

103

[IpumeHeHne HepaBEHCTB K PEIIEHUI0
MaTeMaTUYeCKUX 3a]1a4 U 3a7a4 U3
pa3IUYHBIX O0NacTell HAYKH U peabHON
KU3HU, UHTEPIIPETAIIHS MOTYYEHHBIX
pe3yJIbTaToB

104

Kontponbhas pabota: "Cucremsr
palMOHAJBHBIX, HPPAIMOHATBHBIX
MOKA3aTeNbHBIX U JIOTapH(PMUIECKIX




ypaBHEHU"

PannonansHble ypaBHEHUS ©

105
napaMeTpamu

106 PanmonanbHble HEPABEHCTBA C
napaMeTpamu

107 PanmonanbHbIEe CHCTEMBI C
napaMeTpaMu

108 WppanunonanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanuoHanbHble CUCTEMBI €
napaMeTpaMu

110 [Toka3aTenbHblEe ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

11 [Toka3aTenbHbIE CHCTEMBI C
napaMeTpamu

12 Jlorapudmuueckre ypaBHeHuUS,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapudmMuyeckne CUCTEMBI C
napaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHHUs C
napaMeTpamu

115 Tpuronomerpuueckue HEpaBeHCTBA C
napaMeTpamu

116 Tpuronomerpuueckue cucTemMsl ¢
napaMeTpamu

117 [TocTpoenue u uccienoBanue




MaTeMaTUYeCKUX MOJIeNIel peaabHbIX
CUTYyalUi C TOMOILBIO YPaBHEHUH C
rapaMeTpamMmu

118

[TocTtpoenue u uccienoBanue
MAaTEMATHYCCKUX MO}IGHGﬁ PCAJIbHBIX
CI/ITyaIII/Iﬁ C IOMOIIIBKO CUCTEM
ypaBHEHHH ¢ mapameTpamMu

119

[TocTtpoenue u uccienoBaHue
MaTEMAaTUYCCKUX MOI[GJIG:ﬁ PpCaJIbHBIX
CUTYyaIlil C MOMOIIBIO CHCTEM
ypaBHEHHI ¢ mapameTpamMu

120

Kontponbshas pabora: "3agauu ¢
rnapameTpaMu”

121

[ToBTOpenue, 06001ICHME,
cucTemMaTH3auus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 0600IICHNHE,
cucTemMaTH3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 06o6IICHME,
cucTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHuUi"

124

[ToBTOpEHue, 0600IICHNHE,
CHUCTEMAaTH3alIMs 3HAHWM:
"HepaBenctna"

125

[ToBTOpenue, 0600IICHNHE,
CHCTEMAaTH3aIlis 3HAHUH:
"HepaBenctBa"




126

[ToBTOpeHnue, 06001ICHME,
CHCTEeMaTHU3allusl 3HAHUI:
"HepaBenctna"

127

[ToBTOpeHue, 0600IICHNE,
CHUCTEMaTH3alllsl 3HAHUM:
"[IponsBoanas u e€ npuMeHeHue"

128

[ToBTOpenue, 0600MIIeHNHE,
CHCTEMAaTH3aINs 3HAHUH:
"[IponsBoaHas u €€ npuMeHeHue"

129

[ToBTOpEHUE, 0000IICHNHE,
CHCTEMAaTH3aINs 3HAHHI:
"IIponsBonnas u e€ npuMeHeHue"

130

[ToBTOpeHnue, 06001ICHME,
cucTemaTH3auus 3Hanui: "MHTerpan u
ero npuMeHeHue"

131

[ToBTOpeHue, 0600IICHNHE,
cucrteMaTu3anus 3HaHui: "OyHkun"

132

[ToBTOpeHue, 06o6IICHME,
cuctemaTu3auus 3Hanuii: "OyHkun"

133

[ToBTOpEHue, 0600IICHNE,
cucrteMaTu3anus 3HaHuil: "OyHkun"

134

Wtorosas koHTpoJbHAs paboTa

135

Htorosas KoHTpoJbHAs paboTa

136

[ToBTOpenue, 0600IICHNHE,
CHUCTEMAaTHU3allUg 3HAHUHU




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Aunrebpa 1 Havasia MatemaTudeckoro ananusa, 11 kiace/ Komsirua FO.M..,
TrxaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe o0IIecTBO

«M3narenscTBO «lIpocBenienue»

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

MGTOI[H‘I@CKHC MaTrcpualibl JJIs1 YIUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnmoreka
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