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MNOACHUTEJIBHAS 3AIIUCKA

VY4ebnblii Kypc « AnreOpa v Hadajga MaTEMaTHIECKOTO aHAIN3a SBIISIETCS OJTHUM
U3 Han0oJiee 3HAYUMBIX B IIPOTPaMMe CPEAHETO 00IIero 00pa3oBaHusi, MOCKOIBbKY, C
OJTHOM CTOPOHBI, OH 00ECTICYMBACT HHCTPYMEHTAJILHYIO 0a3y JJIsl U3YUYCHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C APYTOM CTOPOHBI, POPMHUPYET JTOTUUECKOE H
a0CTpaKTHOE MBIIUICHUE 00yYaIoImKXCcsl Ha yPOBHE, HEOOXOIMMOM JIJIsi OCBOCHHS
nH(pOpPMATUKH, 00IIIECTBO3HAHKS, HICTOPHH, CJIOBECHOCTH U APYTUX JTUCIUILUTHH. B
paMKax JJaHHOTO y4eOHOIo Kypca 00ydJaromuecs OBJIQICBAIOT YHUBEPCATBHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTOpasi (hOpMYJIHUPYET CBOU JOCTHKEHUS B MAaTEMaTHICCKOM

dbopme.



VY4eOHbIif Kypc anreOpbl U HayaJl MaTEeMaTHYECKOIO aHaIM3a 3aKJIaJblBa€T OCHOBY
JUIs  YCIIEUIHOTO OBJAJEHUS 3aKOHaAaMH (U3UMKHU, XUMHUH, OWOJIOTMM, TOHHMAaHUS
OCHOBHBIX TEHJCHUUN pPA3BUTHS SKOHOMUKM M OOLIECTBEHHOW >KW3HH, MO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHUPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh WX JJIS JajbHelero oopa3oBaHus U B MOBCEJHEBHON KU3HU.
B 10 xe Bpems oBiajeHHe AaOCTPAKTHBIMU M JIOTUYECKU CTPOTMMU KOHCTPYKLIHUSMHU
anreOppl 1 MaTEMaTHUYECKOTO aHalW3a pa3BUBAET YMEHHME HAaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTb HCTHUHHOCTb, JOKa3blBaTb YTBEPXKACHUS C IIOMOIIbIO HHAYKIUU U
paccyxaaTth  JEAYKTUBHO,  MCIONb30BaTh  OOOOIIEHME M KOHKPETU3aLMIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEAaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone n3yuyenust yueOHoro kypca «AnreOpa u Hayajla MaTeMaTHYECKOIO aHATIU3a»
oOy4aroniyecs Moy4aroT HOBbIM OMNBIT pelIeHUs MPUKIIATHBIX 3a/a4, CAMOCTOSITEIbHOTO
NOCTPOEHUS MAaTeMAaTUYECKHX MOJIeJell  pealbHBIX CHUTyallud, HWHTEpPIpPETALHUU
IIOJIyYECHHBIX PEIICHHUH, 3HAKOMATCSA C IPUMEPAMHM MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B
IpUpOJE, HAYKE U MCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKHUMH OTKPBITHSIMU U HX
aBTOPAMHU.

VY4eOHblil Kypc 00J1aJa€T 3HAUYUTEIbHBIM BOCITUTATEIbHBIM OTEHLIUAIIOM, KOTOPBIi
peanu3yercss Kak uepe3 Y4YeOHbIM Marepual, CHocOOCTBYHOUIMH (HOPMHUPOBAHUIO
HAy4YHOT'O MUPOBO33PEHUS, TaK U uepe3 crnetupuKy yueOHOH AesTeNbHOCTH, TpeOyroen
IPOJOJIKUTENBHON KOHIIEHTPALlMM BHUMAHHS, CaAMOCTOSATEIbHOCTH, AKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYUYECHHBIN pe3yJIbTar.

B ocHoBe mertomuku oOydeHusi ainreOpe M HavajgaM MaTeMaTUYeCKOIro aHalu3a
JEKUT JeATEIbHOCTHBIA IPUHIUIT OOYUEHHUS.

B crpykType ydeOHOro kypca «Ainredpa M Hayajia MAaTeMaTHYECKOTO AaHAIN3a»
BBIJICJIEHBI CIEAYIOIINE COJIEPKATEIbHO-METOIUYECKHE TUHUU: «Hrcaa U BEIYUCICHUD,
«Dynkuun U rpapukn», «YpaBHEHHs M HepaBeHCTBa», «Hawaia Maremarnyeckoro
aHanu3a», «MHoOXecTBa M JOTMKa». Bce OCHOBHBIE COZEpKATEIbHO-METOJAUYECKHUE
JMHUU U3YYarOTCS Ha MPOTSHKEHUHW ABYX JIET OOY4YeHHsS Ha YPOBHE CPETHETO OOIIero
o0pa3oBaHUs, €CTECTBEHHO JOMOJHSASA JIPYr APyra U MOCTENEHHO HACHIIAsICh HOBBIMU
TEMaMU M paszzaenaMu. [[aHHbINA ydeOHBII Kypc SIBISE€TCS WHTETPATUBHBIM, IMOCKOJIBKY
o0beuHsAET B cebe colep)KaHne HECKOJIbKUX MaTeMaTHUECKUX TUCIHIUINH, TAaKUX Kak
anredpa, TPUTOHOMETPHS], MAaTEMATUYECKUI aHaAJIN3, TEOPUS MHOKECTB, MaTeMaTHUECKasl
noruka u apyrue. [To mepe Toro xak oOyuaromuecsi OBJaJeBalOT BCE Oojee MIMPOKUM
MaTeMaTUYeCKUM  almaparoM, y  HHX  [OCJIeIoBaTeabHO  (GopMUpYETCS U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaT€MaTHYECKYH) MOJENb PEalbHOW CHUTYyalluH,
OPUMEHATh 3HAHMS, MOJIYYEHHbIE NpPU H3YyYECHUM Y4YeOHOro Kypca, sl pELIeHUs
CaMOCTOSITENILHO  C(OPMYJTUPOBAHHOM  MaTeMaTHyecKoM  3adayu, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHOo-MeTOAMYECKass JIMHAA «Yucina W BBIYMCIICHMSD» 3aBEPIIAET
(opMupOBaHUE HABBIKOB UCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCET, KOTOPOE ObLIO HAYATO
Ha ypoBHE OCHOBHOTo o01miero odpasoBanus. Ha ypoBHe cpeanero oOriero oOpa3zoBaHUs



oco0oe BHMMaHHE YAeNnseTcss (POPMUPOBAHUIO HABHIKOB PAIIMOHAIBHBIX BBIYUCIICHHM,
BKJIIOYAIOIINX B CEOsl MCIOJIb30BaHUE PA3IMYHBIX (POPM 3amuicH YHcClia, YMEHHUE JeNaTh
MPUKUJIKY, BBITIOJHATH MPUOIMKEHHBIE BHIYMCIICHHS], OIICHUBATH YHUCIIOBBIC BBIPAKECHMUS,
paboTaTh ¢ MaTEMaTUYECKUMHU KOHCTAHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBa
HATYpaJbHBIX, IEJbIX, PAIMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN JOMOJHSIIOTCS
MHOKECTBOM KOMIUJIEKCHBIX 4ucCeld. B KaXIoM M3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHbIE €My crenuduueckue 3aJadyd U OINepaluu: JIeJICHUE Halleno,
ONepUpPOBaHUE OCTAaTKAMM HAa MHOXECTBE IEJbIX YHCEN, O0COoOble CBONCTBa
palMOHANBHBIX W HMPPALMOHAIBHBIX YHCEN, apu(pMETUYECKHE OIepaluud, a TaKKe
U3BJICUCHUE KOPHS HATypajJbHOM CTENEHM Ha MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mociieoBaTENbHOMY PACIIMPEHUIO Kpyra HCHOJNb3yeMbIX YHCEN H
3HAKOMCTBY C BO3MOXKHOCTSMHU WX TPUMEHEHHUS U1 pPEIICHUs pPa3jINYHBIX 3a71ad
dopmMupyeTcsi mpeAcTaBICHUE O €AWHCTBE MaTeMAaTUKH KaKk HAayku W e poilu B
MOCTPOEHUU MOJIeNIE pealbHOr0 MHUpA, IIUPOKO MCHOJB3YIOTCS 0000IIeHne u
KOHKpETH3aIIHs.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» PEaIN3yeTCsl Ha MPOTHKEHUU BCETO OOYUCHHS
Ha YpOBHE CpeJHEro oOuiero oopa3oBaHusi, MOCKOJIbKY B KaxaoM paszeine [Iporpammel
IPEIyCMOTPEHO pEIIeHHE COOTBETCTBYIOUIMX 3anad. B pesynbrate oOywaromuecs
OBIIAJICBAIOT PA3NIUYHBIMA METOJAMU PEIICHUs paIlMOHAJIbHBIX, HPPAIMOHATBHBIX,
MOKA3aTEeNbHBIX, JIOTAPUPMUIECKIX W TPUTOHOMETPHUUECKUX YpaBHEHHIA, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJad, COoJepKammx mapameTpbl. [lomydeHHBIE yMEHUS IIUPOKO
UCTIONB3YIOTCS TIPH UCCIEAOBAaHUN (PYHKIHHA C TOMOIIBIO TMPOU3BOIHON, MPHU PELICHUH
NPUKIATHBIX 3a/1a4 U 3a/a4 Ha HAXOXIACHHE HAMOONBIINX W HAWUMEHBIINX 3HAYCHUU
¢ynkuuu. JlanHas copepxaTenbHas JUHUS BKIIOYAeT B ce0s Takke (QopMHUpOBaHUE
YMEHUW BBIONHATH pacu€Tel 1O Qopmynam, mnpeoOpa3oBaHUs pPalUOHAIBHBIX,
UPpAlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakkKe BBIPAKCHUH,
coliepKalnuxX cTeneHd U Jjorapudmel. bmaromapss wu3yueHuio anreOpanyeckoro
MaTepuana TMPOUCXOIUT MAajbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOTO
MBILUICHNS 00yJaromuxcs, (OpMUPYIOTCA HABBIKH JACTyKTHUBHBIX PACcCYXKIEHUH, pabOThI
C CUMBOJIbHBIMH (hOpMaMu, IPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEU B BUJE
pPaBEHCTB H HepaBeHCTB. AsreOpa mnpennaraet 3(QQEKTUBHBIC HHCTPYMEHTBI IS
pEIIeHNs TPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISHO IEMOHCTPUPYET CBOU
BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeTOqMYecKass  JuHUA  «DyHKIMU W TpaduKW»  TECHO
HEeperieTaeTCs ¢ APYTMMHU JIMHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aJaéT  MOCHEAOBATEIbHOCTh  M3yY€HUs ~ marepuasia.  V3yueHue  CTENEHHOH,
MOKA3aTeNbHOM, JIOTapu(PMHUUECKOW U TPUTOHOMETPUUYECKUX (PYHKIUN, MX CBOWCTB U
rpauKoB, WCIONb30BaHWE (YHKIMWA I peHieHus 3afad H3 JPYyrux y4eOHBIX
MPEIMETOB U PeabHOM KMU3HU TECHO CBSA3aHO KaK C MATEMATHUYECKUM aHAIN30M, TaK U C
pelieHueM ypaBHEHHM W HepaBeHCTB. llpu »ToM Oosbllioe BHUMaHUE YACNACTCS
dbopMUpOBaHUIO YMEHHs BbIpaXaTb (OpMyJIaMU 3aBUCHUMOCTH MEXKIY pPa3IUYHBIMU



BEJIMYMHAMH, WCCIIENIOBATh MOJy4YeHHbIE (YHKIMH, CTPOUTh uMX rpaduku. Marepuan
ATOM COAEPKATEIbHOW JIMHUY HALICJIEH Ha Pa3BUTUE YMEHUN U HABBIKOB, IMO3BOJISIOLINAX
BBIPAKATh 3aBHUCHUMOCTH MEXIYy BEIMYMHAMH B PA3IMYHON (opMe: aHATUTHUYECKOM,
rpaduueckoit u cnoBecHoM. Ero m3yuenue crnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHasgs auHuA «Hayama MaremMaTH4ecKOro aHaiv3a» I[03BOJISIET
CYLIECTBEHHO pAaCIIUPUTh KPYr Kak MaTEMAaTHYECKHUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYITHBIX O0YYaroUuMcsl, TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTb CTPOUTH IpapuKu
CJIOXKHBIX (DYHKUHN, ONPEeNsITh UX HAauOOJbIINEe U HAMMEHBIINE 3HAYEHUS, BBIYUCIISATh
wiom@aan GUryp u o0ObEMBI Tel, HAXOJIUTh CKOPOCTH U YCKOPEHHs mpoiieccoB. J(anHas
coziepKaTesibHasl JUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH MOCTPOEHUSI MATEMAaTHUYECKUX
MOJCJIE pealbHBIX CHUTyallMd, TMO3BOJSET HAXOJWTh HAaWIydlllee peIIeHUuE B
NPUKIAIHBIX, B TOM 4YHCJE COLMAIbHO-DKOHOMHYECKUX, 3ajJadax. 3HAKOMCTBO C
OCHOBAMHM MAaTEMAaTHYECKOr0 aHaliu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTIO,
bopMaNTbHO-IOTUYECKOT0 ¥ KPEaTUBHOI'O  MBINUICHUS, (OPMHUPOBAHUIO YMEHHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE M HCKYCCTBE.
OOGyuaronuecs y3HAIOT O BBIAAIOLIMXCS PE3yIbTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTHKH KaK HayKd, U 00 UX aBTOpax.

ConepxxaTenbHO-MeTOANYECKas JTUHUS «MHOXKECTBa U JIOTHKa» BKJIOYAET B CeOs
AJIEMEHTHI TEOPUM MHOXKECTB M MATEMAaTHUYECKOM JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIC
NpeACTaBICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBHOM MaTeMAaTHKA W TMpeJyiararoT
Hau0oJiee YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONMIMM BCE pas3jelibl MaTEeMaTHUKU U €&
MPUJIOKEHUH, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUUYECKUE JTUCHUILIMHBI U UX MPUITIOKEHUS
B eauHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOy4YarolmEMyCs MOHHMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTUKU U HUCIOJIb30BaTh €r0 s
BBIpaKEHUS CBOUX MbICHeH. JIpyruM Ba)XHbIM MPU3HAKOM MATEMATHUKU KaK HayKH
ClelyeT MNpU3HATh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBaHMM U  CIIEIOBAaHUE
ONpENENEHHBIM MPaBWIaM TMOCTPOEHUS JI0KA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaT€MAaTH4YeCKOM  JIOTUKKM  CIIOCOOCTBYET  Pa3BUTUIO  JIOTUYECKOTO  MBIILICHHS
00yyYarommxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXKJICHHSI HAa OCHOBE JIOTHUECKUX
npaBmi, GOPMUPYET HABBIKA KPUTUYECKOTO MBITTUICHHUS.

B yuebHOM Kypce «Anredpa U Hayajla MaTeMaTUYECKOr0 aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICJTUPOBAHMS, KOTOpPhIE TPHU3BAaHBI CIIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB TOCTPOSHUS MOJIEICH peaNbHBIX CUTYaIlMi, HCCIEIOBAHUS
3THUX MOJENIe C TOMOINbI0 ammapata aiareOpbl W MaTeMaTUYecKOro aHalln3a,
WHTEPIPETALUA MOJYYEHHBIX pe3yJibTaTOB. Takue 3aJaHus BIUIETEHbI B KaXKIbld U3
pasliesoB MPOTpaMMBbI, TOCKOJIBKY BECh MaTepHal y4eOHOTO Kypca IIHPOKO
UCIIONb3YeTCSd JUISl  pElIeHUsl NPUKIAAHBIX 3anad. llpu  pemieHnn  peanbHBIX
MPAKTUYECKUX 3a/1ad 00ydaroluecs: pa3BUBAIOT HAOII0IaTeIbHOCTh, YMEHUE HAXOJUTh
3aKOHOMEpPHOCTH,  a0CTparupoBaThCsi, HCIOJIL30BaTh  aHAJOTWI0, 0000mare U
KOHKpPETU3UPOBATh MpobieMy. JlesTenbHOCTh MO0 (OPMUPOBAHHIO HABBHIKOB PEIICHUS



NPUKIIAIHBIX 3aJa4 OpraHMU3yeTCs B IPOIECCe M3YYCHHUsS BCEX TeM ydeOHOro Kypca
«Anrebpa u Hayajga MaTEMaTHYECKOTO aHAJIM3a.

Ha uzyuenue yueonozo Kypca «Anzedpa u nHauaia mamemamuyecko2o aHaIu3a»
omeooumcsa 272 uaca: ¢ 10 knacce — 136 uacoé (4 uaca 6 neoenrw), ¢ 11 knacce — 136
uacoe (4 uaca 6 Heoenio).

COAEPXKXAHUE OBYYEHUA
10 KVIACC
Yucsa 1 BBIYMCICHUSA

Pammonanpabie unciaa. OOBIKHOBEHHBIE U IECATUYHBIC TPOOH, TIPOIICHTHI,
OeckoHeuHbIe ieprouieckue aApoou. [Ipumenenue npodei U MPOLIEHTOB JJIs PEIICHUS
IIPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIIe 3HAHUN U PEAIbHOU KU3HU.

[elicTBurenbHbIe yncia. PanroHanbHbIE 1 HppallMOHAJIBHBIEC YHCIIA.
Apudmernyeckue oneparuu ¢ 1elCTBUTETbHBIMU YUCIaMi. MOAy/b 1eHCTBUTEILHOTO
yucia u ero cBorctra. [IpubnnxEHHbIe BRIUMCICHUS, IPABUIIA OKPYTJICHUS, TPUKUIKA U
OIICHKA PEe3yJIbTaTa BHIYUCICHUN.

CreneHsb ¢ 11eabIM nokazareiieM. bunom Herotona. Vcnonbp3oBanue moaxoasiei
(dbopMBbI 3anucu JeHCTBUTEIBHBIX YUCEN JIUISl PEIICHUS MPAKTUYECKHUX 3a/1a4 U
MPECTABICHUS JAHHBIX.

Apudmernyecknii KOpeHb HaTypadbHON CTENIEHU U €T0 CBOICTBA.

Crenensp ¢ palOHAJIbHBIM I10KA3aTeNIEM U €€ CBOMCTBA, CTEIEHb C IEMCTBUTEIbHBIM
MOKA3aTEJIEM.

Jlorapudwm uncna. CoiicTBa norapudma. [lecsiTuunbie U HaTypalbHbIE TOTaPU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOr0 apryMeHTa. ApKCUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOIO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxxnmecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPCHb ypaBHECHHUS.
PaBHOCUIIBHBIE  ypaBHEHUST U ypaBHEHUsA-CIEACTBHS. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHbIE METOJBl PEUIEHUS UEIbIX WU JPOOHO-pAllMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOIOYJICHBI OT OJHOW MEPEMEHHOM. JleJleHrne MHOTO4YJIeHa HA MHOTOWICH
¢ octatkoM. Teopema be3zy. MHorousnens ¢ nensimu ko3 duiinenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUN, COIEPIKAITUX CTEIIEHU U KOPHHU.

HppanmonansHubie ypaBHEHHs. OCHOBHBIE METOJBl PEHIEHUS HPPALUOHAIBHBIX
YPaBHEHHUM.

[TokazarenbHble ypaBHEHHUsS. (OCHOBHbIE METOJIbI PEIICHUS MOKAa3aTEIbHbBIX
YPaBHEHUH.

[IpeoOpazoBaHre BEIPAKEHHM, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHeHUss. OCHOBHBIE METOJbI PEIICHUS JIOrapuPpMUUECKUX
YPaBHEHUH.

OcHOBHbIE TPUTOHOMETPUUYECKUE bopMyIIbIL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BbIPAXKEHUN. PellleHre TPUroHOMETPUIECKUX YPABHEHUI.



Pemenne cucrem nMuHENHBIX ypaBHEHUN. Marpuiia CUCTEMBI JINHENHBIX YPABHEHUM.
Onpenenutens MaTpuLbl 2X2, €ro TEOMETPUUECKUNA CMBICI U CBOMCTBA, BEIYMCIIEHUE €T0
3HA4YE€HUs, MPUMEHEHUE OMNPEACTUTENS ISl PEIICHUSI CUCTEMbI JIMHEWHBIX YpaBHEHUHU.
Pemienne nmnpuknagHbIX 3a7a4  C [OMOILIBKD CHCTEMBI JIMHEHWHBIX YpPaBHEHHU.
HccnenoBanue mocTpoeHHOM MOJIENIH € IIOMOIIBIO MATPHIL U ONIPEAECTUTEIICH.

[TocTpoeHne MareMaTUYECKMX MOJENEH peaJbHOW CUTyallud C [OMOIIBIO
ypaBHEHU UM HepaBeHCTB. [IpuMeHeHHe YypaBHEHMHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JacTel HAYKH U peabHOM KU3HU.

DOyHKUMU U TPaPuKn

OyHkIMs, criocoOsl 3aaanus GyHkuuu. Bzaumuo oOpaTtusie pynkiuu. Komnosunus
bynkuuit. I'paduk GyHkuu. DnemMeHTapHbie TpeoOpazoBaHus rpadukoB GyHKIUH.

Ob6nacte omnpejaeneHrus W MHOXKECTBO 3HaueHW QyHkiuu. Hynu dynkumm.
[TpomexyTku 3HaKOMOCTOSTHCTBA. U&THbie W Heu€THble (QyHKuMH. [lepuoauueckue
¢bynkuu. [IpoMexxyTk MOHOTOHHOCTU (PYHKIIMU. MaKkCUMyMbl U MUHUMYMBbI () YHKIIUU.
HauGomnpiee u HauMeHblee 3Ha4yeHus: PyHKIMHU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTHU4Has W JIpOOHO-THMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CreneHHass (QyHKIMS C HaTypaldbHBIM M LENIbIM MoKa3areiaeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTeNeHW Kak (yHKUMU OOpaTHOM CTENEHU C
HATypaJIbHBIM IOKA3aTEIIEM.

[lokazarenbHass u Jsorapu@muueckas QyHKUMHU, HX CBOMCTBA M Tpadukmy.
Hcnonb3oBanue rpa@ukoB GyHKIMA 1715 pEIICHNUs] YpaBHEHUH.

TpuronoMmerpuueckass OKpy>KHOCTb, ONPEJAEICHUE TPUTOHOMETPUUECKUX (PYHKIIUI
YUCJIOBOT'O apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEajbHBIX Tpoleccax U siBiaeHusaX. ['padpuku
pEeabHBIX 3aBUCHUMOCTEMN.

Hayajsa MaTeMaTH4ecKOro aHajan3a

IlocienoBaTeabHOCTH,  CIOCOOBI  3aJaHHsl  IIOCIIEAOBATEILHOCTEH. MeToxn
MaTeMaTU4YeCKOW WHIYKIMA. MOHOTOHHBIE W OTPaHHUYEHHBIE MOCIEN0BATEIbHOCTH.
HcTopust BOSHUKHOBEHHUSI MATEMAaTUYECKOTO aHAIM3a KaK aHalu3a OECKOHEYHO MaJbIX.

Apubdmernueckas W reoMeTpuueckas mporpeccur. beckoHedHO yObIBaromias
reomerpuueckas mnporpeccus. CyMma OeCKOHEYHO YOBIBAalOIIe TreoMeTpu4ecKon
nporpeccun. JIMHEMHBIA W AKCIOHEHIMWAIbHbIM pocT. Hucino e. @opmyiia CIOXKHBIX
npoieHTOB. Vcronb30BaHUE MPOTrpeccur sl PEIICHUs] peajbHbIX 3a7ad MPHUKIATHOTO
xapakrepa.

HenpepoiBHbie (yHKIIMKM W WX CBOWMCTBA. Touku paspbiBa. ACUMOTOTHI TpaduKoOB
¢bynkuii. CpolicTBa (YHKIIMH HENMPEPHIBHBIX Ha OTpe3ke. MeToj HMHTEpBajIoB s
perieHus: HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMPEPBHIBHBIX (DYHKIMN ISl peIIeHUs
3a1ad4.

[lepBass m BTOpass mpousBojHble (yHKIMU. OmnpejeneHne, TE€OMETPUUYECKUN U
bu3MUeCcKil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOUN K Tpaduky QyHKIIHH.



[IpousBoanbie sneMeHTapHBIX (QyHKIUA. [Ipous3BogHAsT CyMMBI, TPOW3BEICHHS,
YaCTHOTO W KOMITO3HIINH (PYyHKITUH.

MHoxkecTBa M JIOTHKA

MHO»XecTBO, onepalyyd HaJ MHOXKECTBAMU M WX CBOMCTBA. /narpammel Dinepa—
Benna. IlpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONKMCAaHUs PeallbHbIX
MPOLIECCOB U SIBJICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucia 1 BBIYMCICHUSA

Harypansubie n nensle yncna. [IpuMeHeHne Npu3HAKOB JEIMMOCTH LENBIX YUCET,
HanOobIMi o0 nenurens (mamee — HOJI) m HanMmensbIiee oOmiee KpaTHoe (1anee —
HOK), octaTkoB 1o Moy, anroputMma EBkiua g pemeHust 3aj1ay B IEbIX YKCcax.

Kowmrminekcupie uncna. AnreOpawdeckass ¥ TpUTOHOMETpuUueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4YHCia. ApudMeThudeckue Oorepanud ¢ KOMIUIEKCHBIMA YHCJIAMH.
N300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOpAMHATHOW Tuiockoctu. Popmyna Myaspa.
Kopau n-o# crenenn n3 KOMIUIEKCHOTO 4Kcia. [I[puMeHeHrne KOMIUIEKCHBIX YUCEeIl Ui
pelieHus: U3NYECKUX U FeOMETPUUECKUX 3aa4.

YpaBHeHUs] U HEPABEHCTBA

Cuctema U COBOKYITHOCTh YPaBHEHU M HEPABEHCTB. PaBHOCWIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPHUYECKUX YpaBHEHHUI c MTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHne TpuroHoMeTpuYECKuX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHBIX U JOTapU(MUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYNHOCTEW palUOHAJbHBIX,
UPpaLMOHATIBHBIX, TOKA3ATENbHbIX U JOTAPUPMUUECKUX YPABHEHUN.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMM.

[IpuMeHeHnEe ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMAaTHYECKUX
3alay M 3a]a4 M3 PA3IMYHbIX O00JacTel HayKu M peajbHOM >KU3HU, MHTEpIpeTanus
MOJIYYEHHBIX PE3YyJIbTATOB.

DYyHKIUH U rpapUuKU

I'padux xomnozuuuu Gpynkuit. 'eomerprueckue oOpa3bl ypaBHEHHM U HEPABEHCTB
Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpruyeckue PyHKIMH, UX CBOMCTBA U I'PAPUKH.

['paprueckre MeToabl penieHus: ypaBHEHUN M HEpaBEHCTB. | 'paduueckue MeTo.ibl
peleHus 3a1a4 C mapaMeTpaMu.

Ucnonw3oBanue rtpadukoB GyHKOUNA I8 KMCCIEAOBAaHUS  MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HMKAIOT NpPH PEIICHUH 3aJad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.



Havyana MareMaTH4eCcKOro aHau3a

[IpumeHenne NPOM3BOJHOM K UCCIENOBAHUIO (YHKIMI HAa MOHOTOHHOCTH H
sKkcTpeMyMmbl. HaxosksieHne HauOOJNIbIIer0 M HAWMEHBIIEro 3HAYCHU HEeNmpepbIBHOMN
(GbyHKIIUU Ha OTpE3Ke.

[IpumeHenne npou3BOIHON Ul HAXOKICHUS HAWJIYYIIEro PELICHUS B PUKJIAIHBIX
3a/ayax, AJs OnpeieNieHrs CKOPOCTH U YCKOPEHUS MpoIlecca, 3aIaHHOTO PopMyIIoi uin
rpaduKoM.

[lepBooOpa3Has, = OCHOBHOE  CBOMCTBO  mepBooOpa3HbiX.  [lepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuia HaxoXaeHUs TEpBOOOPa3HBIX.

HNnrerpan. I'eomeTpudeckuii CMBICT HWHTErpana. BbIUMCICHHE ONPEAEIEHHOTO
uHTerpaia no gpopmyne Herotona-JIeitOuua.

[IpuMeneHue uHTErpayia Jyisi HAXOXKJCHMs TUIOMafed TIIOCKUX (GUryp u oobEMOB
reOMETPUUECKUX TEJL.

[Ipumepsr  pemenuit  auddepeHImaIbHbBIX  ypaBHeHMH.  MaTteMarnudeckoe
MOJICJIMPOBAHKE PEATHHBIX MPOIECCOB € MOMOIILI0 U PEepeHITnaATBLHBIX YPAaBHEHUH.



HﬂauupyeMble npedmemuble pée3yiomantbl 0C60EHUA

npumepHoil padoueil npozpammul (no 200amodyuenus).
OcBoenue yuebHOTO Kypca «Anredpa u Hayajga MaTeMaTHIeCKOTO
aHaJIM3a» Ha YpPOBHE CPEIHEro 00IIero o0pa3oBaHus JOKHO
o0ecrneunBaTh JOCTHKEHUE CIEAYIONINX MIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:
10 kyacc

Yucjia ¥ BBIYUCTICHUA:

cBOOO/IHO OMIEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE YHCIIO,
OecKOHEYHas IEPUOUIECKast TPOOk, TPOILICHTHI, UPPALMOHATFHOE YHCIIO,
MHOKECTBA pPallMOHATIBHBIX U JCHUCTBUTENIBHBIX YUCEI, MOJTYJIb
JICCTBUTEIILHOTO YMCIIA;

MPUMEHSTH APOOH U MPOTICHTHI JUTSI PEIICHUS MPUKIIATHBIX 33/1a4 U3
pA3JIUYHBIX OTPACIIeV 3HAHUHN U pEalbHOM KU3HU;

MPUMEHSTH TPUOTMKEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTIICHHSI,
MPUKUKY ¥ OIIEHKY PE3yIbTaTa BHIYUCIICHUH;

CBOOOJTHO ONIEPUPOBATH MOHATHUEM: CTETICHD C LIETBIM IMOKa3aTeIeM,
UCTIOb30BaTh MOIXOASIIYI0 (OPMY 3alHCH IEHCTBUTEIBHBIX YUCEI IS
pEIIeHNS MPAKTHIECKUX 3a7a49 U TIPEICTABICHUSI TaHHBIX;

CBOOOTHO ONIEPUPOBATH MOHATHEM: apU(DMETUUECKHUI KOPEHb
HATypaJbHOU CTEIEHU;

CBOOOJIHO ONIEPUPOBATH MOHSATHUEM: CTETICHD C PAIIHOHATBHBIM
MIOKa3aTesieM;

CBOOOZHO ONEPHUPOBATDH MOHATUAMMU: JIOTapU(PM uucia, 1ecATUIHBIC
U HaTypaJbHBIC JIOTAPU(MBI;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHTE€HC YMCIIOBOTO apryMEHTa;

ONEepUPOBATh MOHITUIMU: APKCUHYC, APKKOCUHYC U aPKTAHTE€HC
YHCIIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH TOHSATUSIMHU: TOXJIECTBO, YpPaBHECHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CJIEJICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;
MPUMEHSTH Pa3IMYHbIE METOJIbI PEIIECHUS PAIMOHATIBHBIX U IPOOHO-pAIIMOHATIBHBIX

YpaBHEHUM, IPUMEHITh METOJ] HHTEPBAJIOB /ISl PELLICHUSI HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh IMOHSITHUSMU: MHOTOUJIEH OT OJHOM TIEPEMEHHOM,
MHOTOYJIEH C IEeIbIMU KO3(PUIIMeHTaMH, KOPHH MHOTOYIEHA, IPUMEHAThH
JIEJICHHE MHOTOYJICHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELICHUS 3a/a4;

CBOOOJIHO OMNEPUPOBATH TMOHSATUSIMHU: CHUCTEMa JIMHEHHBIX YpPaBHEHWH, MaTpHIIa,
ONpEAEIUTENb MATPUIBl 2 X 2 M €ro reOMETPUYECKH CMBICH, HCIOJIb30BaTh
CBOMCTBAa ompeaenurTens 2 X 2 sl BBIYUCICHUS €r0 3HAYCHUS, MPUMEHSTH
ONPEAECIUTENN ISl PEUICHUS CHUCTEMBI JIMHEWHBIX YPAaBHEHHM, MOAECIUPOBATH
pealIbHBIE CUTYallMd C MOMOUIBIO CHUCTEMBI JIMHEHMHBIX YPABHEHUH, MCCIEA0BATH



IOCTPOEHHBIE MOJEIIN C IIOMOIIBI0 MAaTPHILl U ONPEAEIUTENICH, HTHTEPIIPETUPOBATH
IIOJIy4YECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JICUCTBUI C KOPHIMHU JJIsl TpeoOpa30BaHus BbIpaKEHUM;

BBIMOJHATh MPEOOPAa30BAHMS YHUCIIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHU C
pauMOHAIBHBIM ITI0KA3aTENIEM;

UCIOJIb30BaTh CBOWCTBA JIOrapu(pMoOB sl NpeoOpa3oBaHUsS JIOTapUPMUUECKUX
BBIPAKCHU,

CBOOOJIHO  ONEpPUPOBATH MOHATHSMHU: HpPpPALUMOHAJIBHBIE, II0Ka3aTeJbHbIE MU
aorapu(MUYECKUE ypaBHEHUS, HAXOAUTh UX PELICHUS C IOMOIIbIO PABHOCUIIbHBIX
NIEPEXOA0B HUJIU OCYLIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI JUId IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHHUI;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSTh
HeoOXoauMble (GOpPMYJbl Ui PELICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YpaBHEHUN;

MOJIETTUPOBATh pPEAJIbHbIE CUTYallMM Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKECHMUS,
ypaBHEHMsI, HEPABEHCTBA 110 YCIOBUIO 3aJ]a4H, UCCIIEI0OBATh OCTPOEHHBIE MOJIEIH
C UCIOJIb30BAaHUEM ammnapara ajnreopsl.

DYyHKIUHM U rpaPUKH:

CBOOOJHO OINEpPUPOBATH MOHATHAMHU: (YHKIMS, CHOCOOBI 3agaHusl (DyHKIHH,
B3aMMHO OOpaTHble (PYHKIMH, KOMMO3ULUSA GYyHKUMH, rpaduk QyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoB (HYHKIIHIA;

CBOOOHO OIEPUPOBATH NOHATHIMU: 00JACTh ONPEACIEHNUS U MHOKECTBO 3HAUCHHI
(GyHKIMY, HYyJIU QYHKLIHMH, IPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO  ONepupoBaTh  MOHATUAMM: YETHBIE M HEYETHbIE  (PYHKIIUH,
nepruoaudeckue (PyHKIHH, MIPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBI (YHKIIUH, HauOosblllee MW HAaUMEHbIIee 3HauyeHHue (YHKUUU Ha
IPOMEKYTKE;

cBOOOJIHO OTEpUPOBATH MOHATHAMU: CTENeHHAs! (QYHKIUS C HATYpajIbHBIM U LIEIBIM
nokaszatesieM, rpaduk CTeNeHHON (YHKIIUU C HaTypalbHBIM U LIETBIM [TOKa3aTesIeM,
rpaduK KOpHS N-0il cTemeHu Kak (YHKIUU OOpaTHOM CTENEHU C HATypaJbHBIM
NIOKa3aTesieM;

OTIepUPOBATh MOHIATUSAMMU: JIMHEHHAs, KBaIpaTHUHAs U IPOOHO-TMHEHHAsS (QYHKIIUH,
BBITIOJIHSTH 3JIEMEHTapHOE MCCIIEI0OBaHNE U TOCTPOCHUE UX IPa(UKOB;

cBOOOJIHO OIEPUPOBATh NOHATUAMU: MTOKA3aTeIbHas U Jorapupmudeckas QyHKIHH,
UX CBOMCTBa U rpadUKH, UCIIOJIB30BATh UX IPAPUKH JJIS peLICHUs] ypaBHEHUI;

CBOOOJIHO  ONEpUpOBaTh  MOHATHAMHU:  TPUTOHOMETpPUYECKAass  OKPYKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpa@UKu QYHKUMNA A MCCIEJOBAHUS MPOLECCOB U 3aBUCUMOCTEN
OpU pEIIeHWU 3aJad4 M3 JPYruX Yy4eOHbIX NPEIMETOB U pPEalbHON KHU3HH,
BbIpaXxaTh (OPMyJIaMU 3aBUCUMOCTH MEX]ly BEJINYMHAMY;



Hayajia MaTeMaTH4eCcKOro aHajamsa:

CBOOOJIHO  ONEpUPOBATH MOHATUSAMHU: apupMeTHUecKass U TIeoMeTphuYecKas
nporpeccusi, 0eCKOHEUHO yObIBaroliasi FreOMETpUUECcKasi MPorpeccus, JIMHEHHBIN 1
AKCIOHEHIIMAIIBHBIM pocT, (opMyJia CIOXKHBIX IPOLEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh IIPOTPECCUH UL PELICHUS PEalbHbIX 3a/1a4 IIPUKIIAIHOTO XapaKkTepa;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: IOCJIEJOBATEIBHOCTh, CIOCOOBI 3aJaHMs
IIOCJIEI0BATEIIBHOCTEN, MOHOTOHHBIE M OIPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHUA MATEMAaTHUYECKOIO AaHaJIM3a Kak aHajln3a
0ECKOHEYHO MaJlbIX;

CBOOOJIHO ONEpPUPOBATH MOHATUAMU: HENPEPBIBHbIE (PYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIUHU, ACUMIITOTHI rpaduka QyHKIUY;

CBOOOIHO ONEPUPOBATH MOHATUEM: (PYHKIUS, HETIPEPHIBHASI HA OTPE3KE, IPUMEHSATh
CBOMCTBA HENPEPBIBHBIX (PYHKIMN I PEILICHUs 3a/1a4;

CBOOOJHO OINEpUpOBaTh MOHSATUSMHU: TEpBas M BTOpas MNPOM3BOJHBIE (DYHKIUH,
KacarenbHas K rpaduky QyHKUIUU;

BBIYMCIIATh MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMITO3HMIIMU JBYX
(GyHKIUH, 3HaTh IPOU3BOAHBIC ATIEMEHTAPHBIX (PYHKIUH;

UCII0JIb30BaTh T€OMETPUUECKUN M (PU3UUECKUN CMBICI MPOU3BOAHON ISl pEIICHUs
3a7ay.

MHo:KecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpAllMU HaJl MHOKECTBAMH;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM aIapar Uil ONMCAaHMS PEATBbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX IPEIMETOB;

CBOOOHO ONEpUPOBATh MOHATUSIMU: ONPEIEICHUE, TEOPEMA, YPaBHEHUE-CIIE/ICTBHE,
CBOMCTBO MareMaTHYeCKOro 00BEKTa, JOKa3aTeIbCTBO, PABHOCWIbHBIE YPABHEHUS
Y HEPABEHCTBA.

K xoniy o6ydyenus B 11 kjacce oOydaromuics MOIYIHUT CIEAYIONIUE MPEIMETHbIE
pe3ynbTaThl IO OTIEIbHBIM TeMaM pabodeil mporpammbl y4eOHOro Kypca
«AnreOpa 1 Hayajla MAaTEMAaTUYECKOTO aHATTN3ay:

Yucia 1 BBIYUCTICHUSA:

CcBOOOJIHO OMNEpUPOBAaTh MOHATHSAMM: HATypajlbHOE M LEJIO€ YHUCIO, MHOXKECTBA
HATypaJIbHBIX U LEJBIX YUCEN, UCIIOIb30BATh NPU3HAKU JCIMMOCTH LIEJIBIX YHCEIL,
HOJl m HOK nHatypaibHBIX 4yucCen AJid pEUleHus 3ajad, MPUMEHSTh alrOpUTM
EBxnupna;

cBOOOJIHO ONEPUPOBATh MOHATHEM OCTaTKa MO MOAYIIO, 3alHChIBaTh HaTypaJlbHbIC
YHUCia B Pa3JIMYHBIX MO3ULIHOHHBIX CUCTEMAX CYUCIICHNUS,

CBOOOJIHO  ONEPUPOBATH MOHATHSIMHM: KOMIUIEKCHOE YHCIO UM  MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpanydeckod u
TPUTOHOMETPUYECKON (OpMeE, BBINOJIHATH apU(PMETHUECKHUE OIEepali ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.



YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO  ONEpUPOBATh MOHATHSAMHU: HppalMOHANIbHBIE, IIOKa3aTeJbHbIE WU
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX IIEPEXOIOB;

OCYILECTBISATh OTOOP KOPHEH NP PEIICHUH TPUTOHOMETPUUECKOIO YPAaBHEHUS;

CcBOOOJIHO ONEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEoOXoAuMble (OpPMYJbl Ui PELICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: CUCTEMA M COBOKYIIHOCTb YPaBHEHUH W
HEPABEHCTB, PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemiath panuoHalbHbIe, UppallMOHANbHbIE, MMOKa3aTelbHbIe, JorapupMUUYECKUe U
TPUTOHOMETPUYECKHE YPAaBHEHUS W HEPABEHCTBA, COAEpXKALIUME MOIYJIH U
napaMeTphl;

OPUMEHSATh rpaduyecKue METOIbI I PEIIeHHs] YPaBHEHU U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ NapaMeTpaMy;

MOJIENIMPOBAaTh PEaIbHbIE CUTyalldd Ha SI3bIKE anreOpbl, COCTaBIATh BbIpaKEHUS,
YPaBHEHHUsI, HEPABEHCTBA M HX CHUCTEMbI 110 YCIOBHUIO 3aJayd, HCCIENOBATh
NOCTPOEHHBIE MOJIEM C MCIOJb30BAaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATh
IIOJIYYEHHBIN PE3YIbTAT.

DOyHKuUHUU ¥ rpauku:

CTpOUTh TrpaUKH KOMIIO3MIMK (PYHKOUMH C TOMOIIBIO  3JIEMEHTApHOIO
UCCJIEIOBaHUS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE O0pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPJIMHATHOM
IIJIOCKOCTH;

CcBOOOJIHO ONEPHUPOBATH MOHATUSIMU: TPAPUKHA TPUTOHOMETPUUIECKUX (DYHKIIMIA;

NPUMEHATh (QYHKIIUH AJIS1 MOJECIUPOBAHUS U UCCIIEIOBAaHUS pealbHbIX MPOIECCOB.

Havana mareMaTu4eckoro aHajmsa:

MCIIOJIb30BaTh MPOU3BOIHYIO I MCCIEA0BaHUS (PYHKIMM Ha MOHOTOHHOCTb H
KCTPEMYMBI;

HaXOJWTh HamOOJbIIee W HAaUMEHbIIEe 3HAYCHUS (QYHKIUM HENPEephIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOAHYIO JUIS HAXOXICHUS HAWIy4dlIero peuieHus B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMUYECKHX, 3ajadax, Ul
ONpe/ieNICeHUs] CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aAaHHOro (GopMysol uiu
rpaguKom;
cBOOOJIHO ONEPUPOBATh IMOHATHUSAMHU: IMEPBOOOpa3Has, ONpPENENEHHbI HHTErpal,
HaXOJUTh MEPBOOOPA3HBIE BJEMEHTAPHBIX (PYHKUMH MU BBIUMCIATH MHTErpall MO
dbopmyne Hperorona-JleiiOnuna;

HaXOAUTH IUIOLIA/IU TUIOCKUX PUTYyp U 0OBEMBI TEN ¢ TOMOIIbIO UHTETPAJIa;



HUMCTb

cocTaByieHUs MU PepeHIINAIbHBIX YPaBHECHU;
pemiarh MPUKIATHBIE 3a/Jadd, B TOM YHCJE COLUAIBHO-DKOHOMHYECKOTO U
bu3NYIECKOro XapakTepa, CpeICTBAMH MaTEMaTHICCKOTO aHaIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE , 10 KJIACC

npcacraBJICHUC O MATCMATHYCCKOM MOJACIHPOBAHHMK HaA IIPHUMCPC

KonnyectBo yacos
Ne HauMeHoBaHMe pa3ie/ioB U TeM
KonTtpoasubie| IIpaktuyeckue
n/m | MporpamMmsl Bceero
padoTsI padoTbI
MHOeCTBO IeHCTBUTEIIHHBIX YHCEIT.
1 MHorowiensl. PaninonanbHble 24 1
ypaBHEHUs U HepaBeHCTBA. CHucTEMBI
JIMHEWHBIX YPAaBHEHUN
) Oynkiun u rpadpuku. CreneHHas 12 1
(GYHKLUS C LEeJbIM [TOKa3aTeaeM
3 ApudmeTnueckuii KOpeHb n-oi 15 1
creneny. MppalnnoHanbHble ypaBHEHUS
4 [TokazarenbHas GyHKUUS. 10 1
IToka3aTenbHbIE ypaBHEHUS
5 Jlorapudgmuueckast QyHKITHSL. 18 1
Jlorapudmuyecknue ypaBHEHHS
5 Tpuronomerpudeckue BoIpaKeHUS U 29 1
ypaBHEHUs
7 ITociienoBaTeILHOCTH M MPOTPECCUU 10 1
8 HenpepriBable pynkuuu. [IpousBogHas 20 1
9 [ToBTOpenwue, 06001IIEeHNE, 5 5
cucTeMaTH3alus 3HaHUH
OBILEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE , 11 KJIACC

No HaumeHnoBaHue pa3/iesioB U TeM KosauuecTBo yacoB
n/n NMPOrpamMmmbl Bcero Koutpoabnbie| IlpakTnyeckue
padoTsI padoTbI
1 Uccnenoanve GpyHKINI ¢ TOMOIIBIO 99 1
MIPOU3BOIHON
2 [TepBooOpazHas u MHTETpal 12 1
I'padviku TpUTOHOMETPUUECKUX
3 dbyakumid. TpuroHomeTpuueckue 14 1
HEPaBCHCTBA
4 WppanmonansHeie, ToKa3aTeNbHbIE U 24 1
norapudMuyeckrie HepaBeHCTBa
5 Komrmnekcusie yncia 10 1
6 HarypanbHble u 1enbie uncna 10 1
Cucrembl pallMOHAIbHBIX,
7 HMPPALMOHAIIBHBIX IT0KA3aTENbHBIX U 12 1
norapu(pMUUECKUX ypaBHEHUIN
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpeHwME, o6o6meH1:Ie, 16 5
CUCTeMaTH3allus 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOTPAMME




INIOYPOYHOE IIVTAHUPOBAHME, 10 KJTACC

No
n/n

Mama

Tema ypoka

Ilnan ‘ Daxkm

MHo0:xeCTBO JeHCTBUTEIbHBIX YHced. MHoroujaenbl. PanmonajabHbie YPABHCHUA U

HepaBeHCTBA.
CucreMbl JIMHEHHBIX YPABHEHUH -24 4

MHO}KGCTBO, OoI€pannu HaaQ MHOXKXCCTBAMHU U UX CBOMCTBaA

Heoens

Juarpammel Diinepa-Benna

[IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOI'O arlnapara Jisl peleHus
3aja4u

Panmonanshbie uncna. OOBIKHOBEHHBIC U JECATUYHBIC TIPOOH,
MIPOILICHTHI, 0ECKOHCYHBIC IEPHOINIECKHUE TPOOH

2

Heoens

Panmonanwsubie uncna. OOBIKHOBEHHBIC U JECATUYHBIC TPOOH,
MIPOLICHTHI, OECKOHEYHBIE IEPHOINIECKHUE TPOOH

[Tpumenenne nqpobeli U MPOICHTOB IS PEIICHUS TPUKIIATHBIX
3aaa4

[Tpumenenue qpobeli U IPOICHTOB IS PEIICHUS TPUKIIATHBIX
3aja4

ﬂeﬁCTBHTeHbHBIC qucna. PanuonanbsHbIe U HppanMoOHAJIbHBIC YHNCIIa

© |00 ~ (o] (€] EEN WIN|F-

3

B
o

Apudmernueckre oneparuu ¢ JeMCTBUTEIbHBIMUA YUCIaMU

Hneoens

-
-

Monynb 1eMCTBUTENBHOIO YHCIA U €70 CBOMCTBA

=
N

[TpubnuxEHHBIC BRIYUCIICHUS, TIPABHUIIA OKPYIJICHUS, IPUKUIIKA U
OIICHKA PEe3yJIbTaTa BEIYUCICHUMN

OCHOBHBIE METO/Ibl PELIEHUS LENBbIX U JPOOHO-pallMOHATIBHBIX
ypaBHEHUH U HEPABEHCTB

R
w

4

Heoens

H
o

OCHOBHBIE METO/IbI PEIICHUS LEBIX U APOOHO-PAIIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

[N
ol

OCHOBHBIE METOIBI PEIICHHUS MEIBIX U IPOOHO-PAITMOHATHHBIX
YpaBHEHUH Y HEPABEHCTB

=
»

MHorousieHbl OT OJHOU IepeMEHHOM. [lenenne MHOrouwIeHa Ha
MHOTO4JICH ¢ ocTaTkoM. Teopema bezy

MHorounens! ¢ nenasiMu kodddunmentamu. Teopema Buera

o
\‘

5

[N
o

Pemienue cucrem JIMHEHHBIX YPaBHEHUM

Hneoens

[N
(o]

Pemenne cucreM MMHENHBIX YpaBHEHUI

Marpuua cucteMbl TUHEWHBIX YpaBHEHUN. OnpeaenuTenb MaTPUILbI
2x2, ero reoMeTPUIECKUI CMBICI U CBOMCTBA; BHIYUCIICHUE €T0
3HAYEHUs




20 OnpenenuTenb MAaTPUILIBI 2X2, €70 TEOMETPUYECKHUI CMBICI U
CBOICTBA; BHIYMCIICHUE €r0 3HAYEHUs
21 6 IIpumeHeHue onpeAeauTeNs A1 PEIICHUS CUCTEMbI JIMHEHHBIX
Heoens YpaBHEHUU
22 Perrenne npukiagHpixX 3a/1a4 C MOMOIIBIO CUCTEMbI TUHEHHBIX
YpaBHECHUH
23 Pemrenne npukiagHpIxX 3a/1a4 C MOMOIIBIO CUCTEMBI TMHEHHBIX
YpaBHEHUHI
24 KouTpoubHas padora Nel «PaunoHaibHbIe YPABHEHUS U
HepaBeHCTBA. CHUCTEeMbI JIMHEHHBIX YPABHEHH I
@Dyukuuu U rpapuxkn. CreneHHas GQyHKUIMS ¢ 1eJbIM NoKa3areaeM -12 4
25 7 Oynk1us, crocoos! 3aganus GpyHkuuu. Bzanmao odpaTHble
HeOens dbyuaxmn. Kommosunus ¢ yHKIuiA
26 I'paduk pynkumu. JnemenTapHble mpeodpazoBaHus rpaduKoB
b yHKIMHA
27 Ob6nacte ornpeneneHust 1 MHOXKECTBO 3HaYeHHH (pyHkunu. Hymu
¢dbyukimn. [IpoMexyTKH 3HaK MOCTOSIHCTBA
28 Uérnble u HeuéTHbIe PpyHkuuu. [leproanueckue GyHKINU.
[TpomMeXyTKH MOHOTOHHOCTH (DYHKITMH
29 8 MakcumyMmbl 1 MUHUMYMBI GyHKIIMA. Hanbomnbiiee 1 HanMeHbIee
Helens 3HaYeHUE PYHKIUU HA IPOMEKYTKE
30 JIuneitHas, KBagpaTu4Has ¥ APOOHO-IHHEHHAS ()YHKIMH
31 DNeMEeHTapHOE UCCIICIOBAHNE U TTOCTPOCHUE TPAPUKOB ITHX
byHKIMHA
32 DeMeHTapHOe HCCIeI0BaHue U MTOCTPOCHHUE TPaprKOB ITHX
G yHKIHHA
33 9 Crernens ¢ 11ensIM mokasareneM. buanom HeroToHna
34 Heoens CreneHs ¢ 1eabIM nokazaTteneM. buaom HeroToHa
35 Crenennas (yHKIUS ¢ HATYpaJIbHBIM U IIEJIBIM ITOKa3aTeNeM,
CBOICTBA U TpaduK
36 Kontpoabnas padora Ne2 «Crenennasi pyHkuus, CBOMCTBA U
rpadgur»
Apudmernyecknii KopeHb n-oi creneHu. UppannonanbHble ypaBHeHusi-15 u
37 10 Apu(MeTHUECKUI KOPEHb HATYPAIBLHOM CTENEHN U €r0 CBOMCTBA
38 | Hedes ApudMeTHIECKU KOPEHDb HATYPAIBLHON CTENEHH M €10 CBOWCTBA
39 [IpeoOpa3zoBaHus YUCIOBBIX BRIPAKECHHH, COJEPKAIIIUX CTCTICHH U
KOpHH
40 [IpeoOpazoBanus YMCIOBBIX BRIPAKEHHH, COJACPKALIUX CTEICHH U
KOpHHU
41 11 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUM, COJIEPIKAIINX CTSTICHH U
HeOens KOpPHHU
42 Wppanunonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS
HPPaIMOHATFHBIX YPABHCHHMA
43 Wppannonansubie ypaBHeHH. OCHOBHBIE METO/IbI PELICHUS
WppallMOHATIFHBIX YPAaBHEHHM
44 Uppanmonansueie ypaBHeHusl. OCHOBHBIE METO/IbI PEIICHUS
HWPPAIMOHATLHBIX YpaBHEHUN
45 12 PaBHOCHUIIbHBIE TIEPEXO/BI B PEIICHUU UPPALMOHATBHBIX YPAaBHEHUHN
46 | Hedens PaBHOCHIIbHBIE NIEPEXO/IbI B PEIIEHUH UPPALIMOHATBHBIX YPABHEHUI




47

PaBHocunbHbIE MNepEXO0Abl B pCHICHUU HUPpPALlHOHAJIbHBIX ypaBHeHI/Iﬁ

48 PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUH UPPALIMOHAIBHBIX YpaBHEHUN
49 13 CaoiicTBa 1 rpad K KOpHS N-0i CTENEeHU KaK (PYHKIIMH 0OpaTHOU
Hedens CTETICHH C HAaTYpaIbHBIM MTOKa3aTeIeM

50 CaoiicTBa 1 rpaduK KOpHS N-0i CTENEeHU KaK PyHKIIMH 0OpaTHOU
CTEIICHH C HaTYpaIbHBIM MTOKa3aTeIeM

51 KonTtposbHas padora Ne3 «CBoiicTBa 1 rpapuk KOpHS n-oil
crenenu. UppanuonajabHble YypaBHEHUS»

Ioka3zaTeabHas pynknus. [lokazateabHble ypaBHeHus -10 u

52 CreneHs C paliMoHaIbHBIM TTOKa3aTeNleM U e€ CBONCTBa

53 14 CreneHsb ¢ palMoHaIbHBIM TTOKa3aTelieM U e€ CBONCTBa

54 neoens CrereHs ¢ palMOHAIbLHBIM ITOKa3aTelIeM U €€ CBOUCTBA

55 I[Moka3aTenbHas pyHKIHs, & CBOHCTBA U rpaduk

56 Hcnons3oBanue rpaduka GyHKIUU A1 PELICHUS] ypaBHEHUI

57 15 Hcnonb3oBanue rpaduka GYHKIUH Ul PELIEHUS YPaBHEHHUI

58 Hedens [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PELICHUS
TIOKA3aTeNbHBIX YPaBHEHUN

590 [Tokazatenbubie ypaBHeHUs1. OCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeJIbHBIX YPAaBHEHHM

60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHHS
MOKA3aTEJIbHBIX YPaBHCHUH

61 16 KontpoabHnas pa6ora Ne 4 «Iloka3aTesbHasi pyHKIHSA.
Iloka3aTe/ibHbIE YPABHEHHS

Jlorapudmuueckas dyakius. Jlorapudmudeckne ypaBaeHus-18 1

62 Heoens Jlorapudwm uncia. CBoiicTBa jjorapudma

63 Jlorapudwm uncna. CoiicTBa norapudma

64 Jlorapudwm uncna. CoiictBa jorapudma

65 17 JlecsiTuuHbIe U HATYpaJIbHBIE JOrapudMbI

66 Helens JlecsiTHUHBIC U HATYPATBHBIC JIOrapu (MBI

67 [TpeoOpa3zoBaHKe BRIpAKEHUH, COJIEPIKAIIUX JIOTApU(PMBI

68 [IpeobpazoBaHue BBIPAKCHHA, COIEPIKALTNX JOrapu GMbI

69 18 [TpeoOpa3oBaHue BRIPAKECHUN, COACPIKAIINX JIOTAPU (MBI

70 Helens Jlorapudmuueckasi hyHKIMS, €€ CBOMCTBA U rpaduk

71 Jlorapudmuueckasi GyHKIMS, €€ CBOMCTBA U rpaduK

72 Hcnonp3oBanue rpaduka QyHKIMU A1 pelIeHUs] ypaBHEHHUI

73 19 Hcnonp3oBanue rpaduka QyHKIUU A1 PeIICHUS] YpaBHEHUI

74 Heoens Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO bl PEIICHHUS
norapu(pMUUECKUX YpaBHEHUI

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIC METO/IbI PCIIICHHS
jorapupMHUUECKUX ypaBHEHUI

76 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHHUS
norapuMUIECKUX YpaBHEHUH

77 20 PaBHOCHIIbHBIE TTEPEXO/BI B PEHICHUH JIOTapUPMHUUECKUX

HeOens ypaBHEHUH

78 PaBHOCI/IJ'II:HI)Ie MIEPEXOJIbI B PEIICHUH JIOTapru(PMUICCKUX
ypaBHEHUI

79 Kontpoubnas padoraNe 5 «/lorapudpmudeckas QpyHkuus.
Jlorapudgmuyeckue ypaBHEeHHA»

Tpuronomerpuyeckue BbIPasKeHHUsI U YPAaBHEHUS -22 4
80 ‘ ‘ CHHYC, KOCHHYC, TAHI€HC ¥ KOTAHT'C€HC YHCI0BOr0 apryMeHTa




81 21 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YHCIOBOT0 apryMeHTa
82 Helens ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO apryMeHTa
84 Tpuronomerpudeckasi OKpyKHOCTb, OMpeieNieHre
TPUTOHOMETPUUYECKUX (DYHKIIMN YHCIOBOT'0 apryMEHTa
85 22 Tpuronomerpuveckasi OKpy>KHOCTb, ONpe/IeIICHHE
Helensn TPUTOHOMETPUUYECKUX (DYHKIUN YHCIOBOT'0 apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHYECKHE (DOPMYITBI
87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI
88 OCHOBHBIE TPUTOHOMETPHUECKHE (DOPMYIIBI
89 23 OCHOBHBIE TPUTOHOMETPHUYECKUE POPMYIIBI
90 Helens [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUI
91 [IpeoOpa3zoBaHKe TPUTOHOMETPUUECKUX BhIPAKEHUN
92 [IpeoOpa3zoBaHye TPUTOHOMETPHUYECKUX BBIPAKEHUHN
93 24 [Ipeobpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKEHUN
94 Helens PemreHne TpUroHOMETPUYECKUX YPABHEHUI
95 Pemnienyie TpUrOHOMETPUUYECKUX YPABHEHHM
96 Pemnienne TpUroHOMETPHUECKUX YPABHCHHIMA
97 25 Pemenue TpuroHoMeTpuueCcKuX ypaBHEHUH
98 Helens PelieHrue TpUroHOMETPUUECKUX YPAaBHEHUN
99 Perienne TpUrOHOMETPHYECKUX YPAaBHEHUH
100 Pernrenre TpUroHOMETPUYECKHX YPaBHEHUHT
101 26 KounTtposbHas padora Ne 6 « TpuroHomerpuueckne BbIpaKeHHs
U TPUTOHOMeETPUYeCKHe YPABHEHU»
ITocaenoBaTeabHoCcTH U nporpeccun — 10 4
102 Hedens [TocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS TTOCIIETOBATEILHOCTEH.
Metoa MaTreMaTHYeCKON MHIYKIIMU
103 MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIeA0BaTeIbHOCTH. McTopus
aHann3a OECKOHEYHO MaJIbIX
104 ApudmMernueckast Iporpeccus
105 | 27 ['eoMeTpuyeckas nporpeccusi
106 | Heoena beckoneuHo yOBIBaOIIasi TeOMETPUIECKask TPOTrPECCHs
107 CymMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECCKON MPOTrPecCruu
108 JIuHelWHbIN U SKCIIOHEHIIMATLHBIN pocT. Uucio e. ®opmyra
CJIO’KHBIX ITPOIIEHTOB
109 28 JIvuHEHbIN U SKCIOHEHITMATbHBIN pocT. Yucmno e. dopmyna
Helens CJIOKHBIX ITPOLICHTOB
110 Hcnonp3oBanue mporpeccuu Ui pelieHus peaabHbIX 3a1a4
MIPUKJIATHOTO XapakTepa
111 KonTtpoabnas padora Ne 7 «IlocienoBaTeJJbHOCTH U
Nporpeccumn»
HenpepbiBuble pynkuuu. [IpousBoanas — 20 u
112 HenpepsiBHbIC DYHKIIMHM ¥ MX CBOHCTBA
113 | 29 Touka paspbiBa. AcUMITOTHI rpadUKOB () YHKITHI
114 | neoena CaoiicTBa QyHKIIMI HEPEPHIBHBIX HA OTPE3KE
115 CaoiicTBa (yHKIIMI HETPEPHIBHBIX HA OTPE3KE
116 MeToa MHTEPBAJIOB JIJIsI PEIICHHUsI HEPABEHCTB
117 | 30 MeToa HHTEPBAJIOB JJIs PEIICHUSI HEPABEHCTB
118 | neoena Meron MHTEPBAIIOB JJIsl PEIICHUSI HEPABEHCTB
119 [IpumeHeHne CBOMCTB HENPEPhIBHBIX (YHKIIMH JUIs peleHust 3a1a4
120 [IpuMeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIIHH TSI peIIeHUs 3a/1a4




121 | 31 [TepBast u BTOpast NpOM3BOAHbBIE () YHKIIMH

122 | neoena Onpenenenue, reOMETPUUYECKUN CMBICI POU3BOIHOM

123 Onpepaenenne, GU3NICCKUN CMBICIT TPOM3BOTHOM

124 YpaBHeHHe KacaTelbHOU K rpaduKy QYHKIIMH

125 | 32 YpaBHeHHE KacaTenbHON K TpaduKy HYHKIIUU

126 | Hedena [Tpon3BoaHBIC dTIEMEHTAPHBIX () YHKIIHHA

127 [Tpou3BoHBIC AIEMEHTAPHBIX (PYHKIUN

108 [Tpou3BoaHAasT CYMMBI, TPOU3BEICHHSI, YACTHOTO M KOMITO3UITUU
byHKIMHA

129 33 [Tpou3BomHAast CyMMBbI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UITUU

Helens byHKIUI

130 [Tpou3BomHast CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UITUU
G yHKIMHA

131 Kontposbnas pa6ora Ne 8 «IIpousBoanasn»

IloBTOpEHME, 00001IIeHNE, CUCTEMATH3ALNS 3HAHUI — 5 4

132 IToBTOpEHHE, 0000IIEHNE, CHCTEMATH3AIUS 3HAHMIL: "YpaBHeHHs"

133 | 34 [ToBTOpEHHE, 000OIIEHHE, CHCTEMATH3ANUS 3HAHMUI: "D yHKIHK"

134 | nedens HTorosasi KOHTPOJIbHAsE padoTa Ne9

135 HTorosasi KOHTpo.JIbLHasA padora Nel0

136 [ToBTOpEHKE, 0600LIEHNE, CHCTEMATU3ALUS 3SHAHUH

O0111ee KOJIM4YeCTBO YacoB N0 nporpamMme — 136 4, KOHTPoJIbHbIE padoThl -10 4




INIOYPOYHOE IINTAHUPOBAHME, 11 KJIACC

n/

Tema ypoka

KoanuecTBo 4acosB

Bcer
0

Kountpoaspad
OTBI

IIpakTHupad
OTBI

Jlara
U3yYeH
us

DJIeKTPOHHbIE
uudposbie
o0pa3oBartesib
Hbl€e pecypchbl

[Ipumenenue
MIPOU3BOJHOM K
HCCIIEZIOBAaHUIO
¢$byHKUMH Ha
MOHOTOHHOCTB U
IKCTPEMYMBI

IIpumenenue
MIPOU3BOAHON K
UCCIIEI0OBAHUIO
(dhyHKIMIT HA
MOHOTOHHOCTB U
9KCTPEMYMBI

IIpumenenue
MPOU3BOJIHOM K
HCCIEI0BAaHUIO
dhyHKIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenue
MIPOU3BOJHOM K
HCCIIEIOBAaHUIO
¢$byHKUMi HA
MOHOTOHHOCTB U
9KCTPEMYMBI

IIpumenenue
MIPOU3BOAHON K
UCCIIEI0BAHUIO
¢dhyHKIMIT HA
MOHOTOHHOCTb U




3KCTPEMYMBI

[Ipumenenue
MIPOU3BOJHOM K
HCCIIEZIOBAaHUIO
(dhyHKIMIT HA
MOHOTOHHOCTB U
9KCTPEMYMBI

Haxoxxnenne
HauOOJIBIIIETO U
HaUMEHBIIEr0
3HAYEHHUSA
HEIPEPBIBHOU

($hyHKIIMH Ha
OTpe3Ke

Haxoxxnenne
HAUOOJBIIEIO U
HaMMEHBIIIEr0
3HAUYCHUS
HEIPEPBIBHOU
($hyHKIIIH Ha
OTpe3Ke

Haxoxnenue
HAHOOJBIIErO U
HauMEHBIIETO
3HAYCHUS
HEIPEPBIBHOU

(hyHKIIMH Ha
OTpe3Ke

10

Haxoxnenune
HaHOOJIBIIErO U
HAaUMEHBIIETO
3HAYCHUS
HEINPEPBIBHOMN

(GhyHKIIMH Ha
OTpe3Ke

11

Haxoxneunune
HaHOOJBIIErO U
HaUMEHBILIETO
3HAaYEHHUA
HEeNpephIBHON

(GhyHKIIMH Ha
OTpe3Ke

12

Haxoxnenue
HanOOJIBIIETO U
HaNMEHBIIETO
3HAYEHUS
HeMpephIBHON
¢$yHKIMY HA
OTpe3Ke




13

IIpumenenue
MPOU3BOJHOMN AJIst
HaXOXKJICHUS
HAWJIYYIIIEro
perieHus B
MPUKIIATHBIX
3aJa4ax

14

IIpumenenue
MPOU3BOAHOMN AJIst
HaXOXKJICHUS
HaWJTy4lIero
perieHus B
MPUKIIAHBIX
3aJauax

15

IIpumenenue
MIPOU3BOAHOMN AJIst
orpeieNeHus
CKOpPOCTH U
YCKOpEeHHs
mporiecca,
3aJJaHHOTO
hopmyoit niam
rpag KoM

16

IIpumenenue
MIPOU3BOJAHOM AJIst
orpeieNeHus
CKOpPOCTH U
YCKOPEHHUS
mporiecca,
3aJJaHHOTO
hopmyoit nim
rpag KoM

17

Kommo3unus
(hyHKIHI

18

Kommo3unus
byHKIHI

19

KomMmno3unus
(byHKIHI

20

I'eomeTpuueckue
00pa3sl
ypaBHEHHI Ha
KOOPJIMHATHOU
IIJIOCKOCTH

21

I'eomeTpuueckue
00pasbl
YpaBHEHUH HA
KOOPAMHATHON
IJIOCKOCTHU

22

KontponbHas
pabora:




"UccnenoBanme
(1073190020780
TTOMOIIIBIO
TIPOU3BOIHO"

23

[lepBooOpasnas,
OCHOBHOE
CBOHCTBO
epBOOOPa3HBIX

24

[TepBooOpa3ubie
3JIEMEHTapHBIX
(hyHKIHIA.
IIpaBuna
HaXOXKACHUS
epBOOOpa3HBIX

25

[TepBooOpa3ubie
3JIEMEHTapHBIX
(byHKIHA.
[IpaBuna
HAXOXKICHUSI
TIepBOOOPA3HBIX

26

Hurerpain.
I'eomeTpuueckuii
CMBICIT MHTETpasia

27

Briuncnenue
ONpPENENEHHOrO
HHTETpaja 1o
bhopmymne
Hsrotona-
JleitOaMIA

28

Brruncienue
ONPENETEHHOTO
HHTErpajia mno
dhopmyme
HxrroTona-
JleiiGauna

29

[Ipumenenue
WHTerpana ajis
HaXOXKJICHHS
njomaaeu
ITOCKUX (QUTYDP

30

IIpumenenue
HHTErpajia s
HaXOXJICHUS
00BbEMOB
TEOMETPUIECKHUX
Ten

31

ITpumepst
peleHuit

mud epeHmansH
BIX ypaBHEHUU




32

ITpumepst
peleHuit

QG epeHIuanbH
bIX YpaBHEHUH

33

MaremaTudeckoe
MOJIETUPOBaHNE
peaIbHBIX
TIPOIIECCOB C
TTOMOIIIBIO

QG hepeHIuanbH
BIX YpaBHEHUI

34

KonrponsHnas
pabora:
"IlepBooOpa3nas
" uHTerpan”

35

Tpuronomerpuue
ckue (QyHKIIUH,
HUX CBOMCTBa U
rpaduku

36

TpuronomeTrpuue
ckue (QyHKLUH,
HX CBOWCTBA U
rpaduku

37

Tpuronomerpuue
ckue (QyHKLUH,
HX CBOWCTBA U
rpaduku

38

Tpuronomerpuue
ckue QyHKINH,
HX CBOWCTBA U
rpaduku

39

Tpuronomerpuue
ckue (QyHKIIUH,
HUX CBOMCTBa U
rpaduku

40

OT16op KOpHEH
TPUTOHOMETPHUYIEC
KHUX YpaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPHUEC
KO OKpY>KHOCTH

41

OTt6op KopHEit
TPUTOHOMETPUYEC
KHX YPaBHEHUH C
MTOMOILBIO
TPUTOHOMETPHUYIEC
KOH OKPY>KHOCTH

42

OT16op KOpHEi
TPUTOHOMETPHUEC
KHX YpaBHEHHH C




MTOMOILBIO
TPUTOHOMETPUYEC
KOH OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUYEC
KUX YpaBHEHUM ¢
MTOMOILBIO
TPUTOHOMETPHUIEC
KOH OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYEC
KHUX HepaBeHCTB

46

Pemenue
TPUTOHOMETPUUEC
KHX HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUUEC
KUX HEPABEHCTB

48

KontponbHas
pabora:
"I'padukn
TPUTOHOMETPUYEC
KUX QyHKIHH.
Tpuronomerpuye
CKHUE
HepaBeHCTBa"

49

OCHOBHEIE
METOJIbI PEIICHHUS
MMOKa3aTeIbLHBIX
HEpPaBEHCTB

50

OcHOBHEBIE
METOJIBI PEIICHUS
IMOKa3aTeIbHBIX
HEPaBEHCTB

51

OCHOBHEIE
METO/BI PEUICHUS
IMOKa3aTeIbHBIX
HEPaBEHCTB

52

OCHOBHEBIE
METOJIbl PEIICHUS
ITOKA3aTCJIIbHBIX
HEpPaBEHCTB

53

OcHOBHBIE
METO/IbI PELICHHS
norapupMUYECKu
X HEpaBEHCTB




54

OcHOBHBIE
METOJIbI PEIICHUS
Jorapu(MUYECKH
X HEPaBEHCTB

55

OCHOBHEIE
METOJIbI PEIICHHUS
Jorapu(MHUYECKH
X HEpaBEHCTB

56

OcHOBHEBIE
METO/IBI PEIICHUS
Jorapu(MUYECKH
X HEpaBEHCTB

57

OCHOBHBIE
METOJIbl PEIICHHUS
HAppauoHaIbHBIX
HEPaBEHCTB

58

OCHOBHEBIE
METO/IbI PEIICHUS
HAppanuoHaIbHBIX
HEPaBEHCTB

59

OCHOBHEIE
METOJIbI PEIICHHUS
WppaIMOHaTbHBIX
HEpPaBEHCTB

60

OCHOBHEIE
MCTOAbI peH_IeHI/IH
HPPaIMOHATBHBIX
HEPaBEHCTB

61

I'paduueckue
METO/IbI PEeLICHUS
HPPaLMOHATBHBIX
ypaBHEHUI

62

I'paduueckue
METO/IBI PELICHUS
HpparMoHaIbHbBIX
ypaBHEHUH

63

I'paduueckue
METOJIbI PEIICHUS
MOKAa3aTeNIbHBIX
ypaBHEHU M

64

I'paduueckue
METO/IbI PEelIeHUs
MOKa3aTEeNIbHBIX
HEpaBEeHCTB

65

I'paduueckue
METO/IbI PEelICHUs
JTorapuMHIECKA
X YpaBHEHUU

66

I'padmaeckme
METOJIbl PEIICHUS




Jorapu(MUYECKH
X HEPaBEHCTB

67

I'paduueckue
METO/IbI PELICHHS
norapuMUIECcKu
X HEpaBEHCTB

68

I'paduueckue
METO/IbI PEelIeHUS
MOKa3aTeNbHBIX U
Jiorapu(MUYECKH
X YpaBHEHUH

69

I'paduueckue
METO/Ibl PELICHUS
MOKa3aTeNbHBIX U
JTorapuMHUIECKA
X YpaBHEHUH

70

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeNbHBIX U
JorapuGMHIECKA
X HEpaBEHCTB

71

I'padnaeckue
METOJIbl PEIICHHUS
IIOKa3aTCJIbHBIX U
Jorapu(MUYECKH
X HEpaBEHCTB

72

KonTponsHas
pabora:
"UppauoHaabHbl
e, MoKa3aTelIbHbIe
u
norapupMuUIecKu
€ HepaBeHCTBa"

73

KommnexcHbie
qrcia.
Anrebpandeckas
u
TPUTOHOMETPHUEC
Kast pOpPMBI
3aIluCH
KOMITJIEKCHOT'O
qucia

74

KommekcHeie
qucha.
Anrebpandeckas
u
TPUTOHOMETPHUEC
Kast pOpPMBI
3aIluCH
KOMITJIEKCHOT'O




qucia

75

Apudmernueckue
ornepanuu ¢
KOMILICKCHBIMHU
YHrCcIaMu

76

Apudmernyaeckre
OIIepAaINH C
KOMIIJICKCHBIMH
YHCIaMU

7l

Uzobpaxenue
KOMILIEKCHBIX
qrcesa Ha
KOOPJAMHATHON
TUIOCKOCTH

78

Nzob6paxenune
KOMIUIEKCHBIX
qucelsl Ha
KOOPJIMHATHOU
IJIOCKOCTH

79

®opmyina
Myagpa. Kopuu
N-Ol CTENEHN U3
KOMIIJIEKCHOT O
qucna

80

dopmyna
Myagpa. Kopuu
N-oif cTenenu u3
KOMIIJIEKCHOT O
qucna

81

IIpumenenue
KOMITJIEKCHBIX
YHCcen s
peleHus
(u3HUeCKUX U
TreOMETPUIECKUX
3a1a4

82

KonrponsHas

pabora:

"K
OMILIEKCHBIE

grcia"

83

HartypanbsHble u
LeNBIE YNCIIa

84

Hatypanbnbie n
LeJIble Yuciia

85

[Ipumenenue
MIPU3HAKOB
JEeTMMOCTH LIEJbIX
qHcen

86

IIpumenenue
MIPU3HAKOB




JCIIMMOCTH L EIIBIX
YHUCCII

87

IIpumenenue
MIPU3HAKOB
JEIIUMOCTH IIEJIBIX
gucen: HOJl u
HOK

88

IIpumenenue
MIPU3HAKOB
JIEITUMOCTH TIEJIBIX
yucen: HOJl u
HOK

89

IIpumenenue
MIPU3HAKOB
JACIIMMOCTH L CJIBIX
YHUCEIl: OCTaTKU
10 MOJYITIO

90

[Ipumenenue
MIPU3HAKOB
JEeTMMOCTH LIEJbIX
YHCEeN: OCTaTKU
10 MOJYJTIO

91

IIpumenenue
MIPU3HAKOB
JIETTUMOCTH TIEJIbIX
YUCEIT; alTOPUTM
EBxnnna mis
pelieHus 3a7a4 B
IENIBIX YHCIIaX

92

Konrponsnas
pabora: "Teopust
LebIX uncen”

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUI.
PaBHOCHILHBIC
CHCTEMBI U
CHCTEMBI-
CICACTBUS

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUH.
PaBHOCHIBHEIE
CHUCTEMEI U
CHCTEMBI-
CIICICTBUS

95

OcCHOBHbBIE
MCTOAbI PCHICHUA
CHCTEM H
COBOKYITHOCTEH




paloHaNbHBIX
ypaBHEHUH

96

OcHOBHBIE
METOJIBI PEIICHUS
CUCTEM U
COBOKYITHOCTEH
HUppalOHATBHBIX
ypaBHEHU M

97

OcHOBHBIE
METOJIbl PELLIEHUS
CUCTEM U
COBOKYITHOCTEH
[10KAa3aTeIbHbIX
YPaBHEHUI

98

OcHOBHBIE
METOJbI PELIEHUS
CHCTEM H
COBOKYIIHOCTEH
MoKa3aTebHBIX
YpaBHEHUH

99

OcHOBHBIE
METO/IbI PELICHUS
CHCTEM U
COBOKYITHOCTEU
Jorapu(MUYECKH
X YpaBHEHUH

100

OcHOBHBIE
METO/BI PEUICHUS
CHCTEM H
COBOKYITHOCTEH
Jorapu(MHUIECKA
X YpaBHEHUH

101

IIpumenenue
CHCTEM K
pEIIeHUI0
MaTeMaTHYECKUX
3aJa4 U 3aj7a4d u3
pa3IHYHBIX
obnacTel HayKH U
peanbHOM KU3HH,
HMHTEpIpeTanus
MTOJTYYEHHBIX
pe3yabTaToOB

102

IIpumenenue
CHCTEM K
PEIICHUIO
MaTeMaTHYeCKUX
3a/1a4 ¥ 3a]a4 U3
Pa3THYHBIX
obnacTed HayKH U




peanbHON KU3HHU,
HHTEpIpeTanus
MOJIYYEHHBIX
PEe3yNbTaTOB

103

IIpumenenue
HEPaBEHCTB K
pEIIEHUI0
MaTeMaTHYECKUX
3aJa4 U 3a7a4 u3
pa3NUYHBIX
obacreit HayKu 1
peanbHON KU3HHU,
WHTEpIpeTanus
MOJTyYEHHBIX
pe3ynbTaToB

104

KontponsHas
pabora:
"Cucrtemsl
paloHaNbHbIX,
HpparioHaIbHBIX
MOKa3aTeNbHBIX U
JTorapu(MHIECKA
X ypaBHEeHU#"

105

PanmonanbHbie
YpaBHEHHUS C
napaMmeTpaMu

106

PanmonanpHbie
HEPaBEHCTBA C
rmapaMeTpaMu

107

PanuonanbHbie
CHCTEMBI C
rnapaMeTpaMu

108

HppaunonanbHele
YpaBHEHUH,
HEPaBEHCTBA C
napaMeTpaMu

109

HppanronanbHele
CHCTEMBI C
rapaMeTpaMu

110

IlokazaTenbHbIC
ypaBHEHMUS,
HEpaBEHCTBA C
napameTpaMu

111

IlokazarennHEIE
CHCTEMBI C
rnapameTpaMu

112

Jlorapudmuuecku
€ YpaBHEHUS,
HEpaBEHCTBA C
rapaMeTpaMu




113

Jlorapudmudecku
€ CHCTEMBI C
napameTpaMu

114

Tpuronomerpuue
CKH€ YPaBHEHHUS C
rmapaMeTpaMu

115

Tpuronomerpuue
CKHE HEepaBeHCTBa
C ImapameTpamu

116

Tpuronomerpuue
CKHE CHCTEMBI C
rapameTpaMu

117

IToctpoenue u
HCCIIeIOBAHUE
MATEMATHUYCCKUX
Moeneun
peanbHbIX
CUTYyaLU# ¢
ITOMOIIIBIO
YpaBHEHUH C
rnapameTpaMu

118

IToctpoenue u
HCCIeIOBaHUE
MaTeMaTHIECKUX
Mozjenei
peaTbHBIX
CUTYyalU# ¢
TIOMOIIBI0 CUCTEM
YpaBHEHUH C
rnapameTpaMu

119

IToctpoenue u
HCCIIeIOBAHUE
MaTeMaTHYSCKHUX
MoJesei
peaTbHBIX
CUTYyaLU# ¢
TTOMOIIBIO CHCTEM
YpaBHEHUH ¢
rapameTpaMu

120

KontponbHas
pabora: "3amgauu c
mapamerpamu’

121

[ToBTOpEHuUE,
obobiienue,
cUCTeMaTH3aIlus
3HAHUMU:
"YpaBHeHus"

122

IToBTOpEHUE,
00001IeHNE,
CUCTeMaTH3alUs




3HAHUIM:
"YpaBHeHus"

123

IToBTOpEHUE,
00001IEeHNE,
cucTeMaTu3aIus
3HAHHN:
"YpaBHEHNS.
Cucremsl
ypaBHEHUI"

124

IToBTOpEHUE,
00001IEeHNE,
CUCTeMaTH3aIUs
3HAHUI:
"HepaBencTna"

125

IToeTOpEHUE,
00001IEeHNE,
CHUCTEMAaTH3aIUs
3HAHUK:
"HepaBencTna"

126

IToBTOpEHUE,
obobIienue,
CHUCTEMAaTH3aIUs
3HAHMIL:
"HepaBencTna"

127

[ToBTOpEHuUE,
obobiienue,
CHUCTEMAaTH3aIIUS
3HAHMIL;
"[IpousBoanas u
e€ nmpuMeHeHue"

128

IToBTOpEHUE,
00001IEeHNE,
cHCTEMaTH3aIus
3HAHUM:
"[IpousBoanas u
e€ npuMeHeHue"

129

IToBTOpEHUE,
00001IEeHNE,
cucTeMaTh3aIus
3HAHHN:
"[IpousBoanas u
e€ mpuMeHeHue"

130

[ToBTOpEHuUE,
obobiienue,
cUCTeMaTH3aIlus
3HAHUMU:
"MHTerpan u ero
npuMeHeHue"

131

IToeTOpEHUE,
00001IEHE,




CHUCTEMATHU3ALINS
3HAHUU:
"OyaKIIn"

IToBTOpEHUE,
00001IeHNE,
132 | cucremaruzanus
3HAHUU:
"OyaKIIA"

[ToBTOpEHuUE,
obobIienue,
133 | cucremaruszanus
3HAHMIA;
"®ynkuun"

Hrorosas
134 | xouTpoONBHAS
pabora

Hrorosas
135 | kouTpoONBHAS
pabota

IToBTOpEHUE,
obobIienue,
CHCTeMaTH3aIHs
3HAHMI

136

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

136

10

YEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

1.Mopakosuu A.I'. u 1p. Anrebpa 1 Hauana MaremMaTuyeckoro anaiauza. 10 -11
kiacchl. B 2 4. Y4eOHMK 1 3aTauHMK TSI ydaluxcs o01ieo0pa3oBaTebHbIX

yupexaeHu (mpoduibHbIA ypoBeHb) - M.: MHeMo31Ha

TEMATHUYECKOE IINTAHUPOBAHHUE , 10 KJIACC

Ne HaunmeHnoBaHue pa3iesioB U TeM

KoJsmnuecTBo yacoB

KonTtpoJsbHble IIpakTH4eckue
n/m | mMporpamMmsl Bceero
padoThbI padoThI
MHOXeCTBO 1€HCTBUTENBHBIX
1 qucen. MHOro4JIeHsl. 24 1
PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI TMHENHBIX




YpaBHEHUI

Oynkiun u rpapuku. CreneHHas

2 12 1
(yHKIMS C LIeTbIM TTOKa3aTeleM
Apudmernueckuil KOpeHb N-0i

3 crernienn. MpparmoHaabHbIe 15 1
ypaBHEHUS

4 [TokazarenbHast pyHKLIMSL. 10 1
IToka3aTenbHble ypaBHEHUS

5 Jlorapudmuyeckas GyHKIHS. 18 1
JlorapudmMuueckrue ypaBHEHUS

6 TpuronomeTpruueckue BoIpAKECHUS U 29 1
ypaBHEHUS

7 [TocnenoBarenbHOCTH U IPOTPECCUU 10 1

3 HenpepbiBHbIE QYHKITHH. 20 1
[IpousBoanas

9 [ToBTOpenue, 0600mICHME, 5 5
cHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHHUE , 11 KJIACC

Ne
n/n

HanmenoBanmne KoanuyecTBO yacon

pa3aesioB U TeM
Bcero

NpPOrpaMMmbl padoThI

KonTpoabHbie

IIpakTnueckue
padoTsI

Hccnenosanne
(GyHKIUH C TOMOIIBIO 22
MIPOU3BOIHOU

ITepBooOpa3zHas u 12
HHTETpaI

I'padpuku
TPUTOHOMETPUIECKUX
byHKIUH. 14
Tpuronomerpudeckue
HEpaBEHCTBA

HppaunoHanbpHEIE,
IIOKa3aTeJbHbIE U 24
norapupMuIecKue

HEPaBEHCTBA

KomruiekcHble yncia 10

H
aTypaJibHbIE U 10

OeJabIC YUCiaa

Cucremsl
paIMOHAIbHBIX, 12
MPpALIOHATBHBIX

IIOKa3aTCJIbHBIX U




YpaBHEHUH

sorapupMUIECKIX

3amauu ¢
napaMeTpamMu

[ToBTOpEHHME,
000011IeHHE,

3HAHUH

CHCTEMAaTHU3aluAa

16 2

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

136 10

IHOYPOYHOE IIJTAHUPOBAHMUE, 10
KJIACC

No
n/n

Mama

Tema ypoka

Ilnan | Daxm

MHo0:XecTBO AeliCTBHTEILHBIX YU CEJ.

MHuorou4jiensl. PaunonanbHbIe ypaBHEeHHUS U
HepaBeHCTBA.

CucreMbl JINHEHHBIX YPABHeHHH -24 4

1
Heoens

MHO€eCTBO, ONepalu
Haad MHOXKECTBAMHU U UX
CBOMCTBa

Huarpammsl Ditnepa-
Benna

[Ipumenenue
TEOPETUKO-
MHOKECTBECHHOI'O
anmapara Jjs perieHus
3a1a4

PanuonansHBIC YnCHA.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
IIPOLICHTHI,
OECKOHEUHBIE
NepUOAUYECKUE ApodHU

Heoens

PanuonannHBIC YnCHA.
OOBIKHOBEHHBIE U
JICCSITUYHBIC IpOOH,
IIPOLICHTHI,
OECKOHEUHBIE
HepUOMUECKUE Ipodu

[Tpumenenue npodeit u
MIPOIICHTOB ISl PEIICHUS
MPUKJIATHBIX 33124

[Tpumenenue npobdeit u
MIPOIICHTOB ISl PEUICHUS
MPUKIAHBIX 33124




JlercTBUTEIBHBIC YHCTIA.
Panyonanbubeie u
MppaloHaIbHbIC YUCia

10

11

12

Heoensn

Apudmernueckue
oreparuu ¢

e CTBUTEIILHEIMHU
YHCIaMHU

Monayns
JNEUCTBUTEILHOI'O YHCIIa
7 €ro CBOMCTBA

[TpubnmxEHHbIE
BBIYHMCIICHHS, TIPABHUIIA
OKpYTJICHUS, IPUKH]IKA
U OLICHKA pe3yJIbTara
BBIYMCIICHUM

OCHOBHBIE METOIbI
peIIeHus [ENbIX U
JIPpOOHO-paITMOHATIEHBIX
YpaBHEHUH U
HEPABCHCTB

13

14

15

16

4

Heoens

OCHOBHBIC METO/IBI
peIIeHUS ENTBIX U
JIPOOHO-palliOHATBHBIX
YpaBHEHUH U
HEPABCHCTB

OCHOBHBIE METO/IbI
peIIeHUS TENBIX U
JIPOOHO-paIMOHATBHBIX
YpPaBHEHUH U
HEPaBEHCTB

MHoOro4ieHsl OT OTHOH
nepemMeHHoi. Jlenenue
MHOT'O4YJICHa Ha
MHOTOWJICH C OCTaTKOM.
Teopema besy

MHOTOUJICHBI C IIETBIMA
K03 humeHTamu.
Teopema Buera

17

18

19

20

Heoens

Pemenue cucrem
JIMHEMHBIX YpaBHEHUH

Pewenue cucrem
JIMHEHWHBIX YPABHEHUH

Martpuna cuctemsl
JIMHEVHBIX YpaBHEHUM.
Onpenenurens MaTPUILbI
2X2, ero
T€OMETPUUYECKUN CMBICT
1 CBOMCTBA,
BBIYHCIIEHHUE €T0
3HAUYCHMSI

Onpenenurens MaTPHUIIbI
2X2, ero




T€OMETPUUYECKUN CMBICT
U CBOMCTBA,;
BBIYHCIICHHUE €T0
3HAYCHUS

21

22

23

24

Heoens

IIpumenenue
ONPEIEIUTEIS IS
PELIEHUS] CUCTEMBI
JIMHEVHBIX YPaBHEHUHI

Pemenne npuxitaHbIx
3aJa4 ¢ ITOMOLIbIO
CUCTEMBI JIMHEWHBIX
ypaBHEHHUH

Penienune npukiaaHbix
3aJ1a4 C IIOMOIIBIO
CHCTEMBI JTHHEHHBIX
YpaBHEHUH

Kontpoabnas padora
Nel «PanuoHaJIbHBIE
YPaBHEHUS U
HepaBeHCTBA.
CucreMbl JUHEHHBIX
YPaBHEHUi»

TyHKUMH U IPauKH.

Crenennast pyHkuus ¢

HeJbIM moKa3zareiiem -12 u

25

26

27

28

7
Heoensn

DyYHKIHUSA, CITOCOOBI
3aaHus QyHKIUH.
B3aumuo oOpaTHbIe
¢bynakuu. Kommosumms

GyHKIUH

I'paduk pynkUN.
DJieMeHTapHbIe
npeoOpa3oBaHUs

rpadukoB GyHKIINH

O6uacTh ornpeneiaeHus u
MHOXKECTBO 3HAUEHU I
bynakuu. Hynu
byukuun. [IpomexyTku
3HaK MMOCTOSHCTBA

YETHbIE U HEYETHBIE
GyHKIINAHA.
Ilepuognueckue
bynakuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIUHU

29

30

8
Heoens

Maxkcumymsl U
MUHUMYMBI () yHKITHH.
HauGone1iee u
HaMMCHBIIIEE 3HAUCHUE

(GyHKIIUN HA
IIPOMEKYTKE

JIuneiinas,
KBaJpaTU4yHas U
JPOOHO-JIMHEHHAs




byHKIIUH

31 DJIeMEeHTapHOE
UCCIIIOBaHHUE U
MocTpoeHue rpaduKoB
9TUX QYHKIHI

32 DJeMeHTapHOe
UCCIICIOBAaHHE U
MOCTpoeHue rpaduKoB
TUX QYHKITHHA

33 |9 CreneHs ¢ LEeIbIM
Heoens rokasatejieM. brunom
HrroTona

34 CreneHsb C LETBIM
nokasareiaeM. bunom
Hrrorona

35 CreneHHas QyHKIUS C
HATypaJbHBIM U [ETBIM
MoKa3arejeM, CBOHCTBa
1 rpaduk

36 Kountpoabnas padora
Ne2 «CreneHnas
(pyHkuus, cBoiictBa u
rpadux»

ApudMeTHYeCKHI KOPEHb N-0i CTEIEHH.
HppaunonanbHblie ypaBHeHusi-15 4

37 |10 Apudmernueckuii
Helens KOPEHb HaTypaJIbHOU
CTETEeHH U ero CBOWCTBA
38 Apudmernueckuii

KOpPEHb HaTypaJbHOU
CTENIEHU U €ro CBOMCTBA

39 IIpeoGpazoBanus
YHUCIJIOBBIX BBIPAKCHHIM,
COJICPIKAIIMX CTCIICHH U
KOpHU

40 [TpeobGpazoBanms
YHCIIOBBIX BBIPAKEHUH,
COJIEPIKAIINX CTCTICHH U
KOpHH

41 |11 [TpeoGpa3zoBanus
Heoens YUCJIOBBIX BBIPAXKEHUM,
COJIep KAINX CTETICHH U
KOpHH

42 NppannoHanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI pPEILICHUS
MPpALMOHATLHBIX
YpaBHEHUH

43 WppaumonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/Ibl PeIIeHUs
MPPALMOHATIBHBIX




YpaBHEHUH

44

UppannonanbHbie
ypaBHeHUS. OCHOBHBIC
METO/IbI PEIICHUS
HMppalioOHaJIbHBIX
ypaBHEHHUH

12
Heoensn

45

PaBHOCHILHBIE
Mepexo/ibl B pelieHUun
HppALOHATBEHBIX
YpaBHEHUH

46

PaBHocuiabHbBIE
Mepexo/ibl B PEIICHUN
HMppaloOHaIbHBIX
YpaBHEHUU

47

PaBnocuiabHBIE
Mepexo/ibl B pelICHUN
HPppaAUOHATTBHBIX
ypaBHEHHU I

48

PaBHOCHILHBIE
Tepexo/ibl B pelIeHUN
HpparioHaIbHBIX
YpaBHEHUH

13
Heoens

49

CaoiicTBa 1 rpadux
KOPHSI N-0# CTENEHU KaK
byHKIIMHA 00paTHON
CTETeHH C HAaTypaTbHBIM
MoKa3aTeyieM

50

CgoiicTBa u rpaduk
KOpHS N-Ol CTEMeHU Kak
byHKIIUM 00paTHOM
CTETEeHU C HAaTYpaJbHbIM
noKazaTeyieM

51

Koutposabnas padora
Ne3 «CpoiicTBa
rpaguk KOpHs n-oi
CTeNneHu.
HNppaunonajbHbie
YPABHEHHSD

Hoka3zareabHast GpyH
ypaBHe

kuud. [loka3aTeJbHbIE
Hus -10 g

52

CreneHs ¢
palMOHAIBHBIM
MokKa3arejaeM U eé
CBOMCTBa

14

Hneoens

53

CremneHs ¢
paIrMoHAIbLHBIM
MmoKa3aTtejaeM U eé
CBOICTBA

54

CrenieHs ¢
panoHAIbHBIM
MokKa3arejiaeM U e€
CBOMCTBA




95

56

IToka3zarenbHast
byHKIM, €€ CBOICTBA U

rpadux

HUcnons3oBanue

rpaduka GyHKIUU 4715
pelIeHUs] YpaBHEHU I

o7

58

59

60

15
Heoensn

Hcnonb3oBanue
rpaduka GyHKIUU A1
peuIeHusl YpaBHEHUI

IToka3aTenbpHEBIC
ypaBHeHUs1. OCHOBHBIE
METOIbI PEIICHUS
MMOKa3aTeIbHBIX
YpaBHEHUU

IToka3aTenbpHEBIC
ypaBHeHUs1. OCHOBHBIE
METO/IbI pEIICHUS
ITOKA3aTCIIbHBIX
ypaBHEHUH

ITokazarenbHbIe
ypaBHeHHUS. OCHOBHBIC
METO/IbI peIICHUS
MOKa3aTebHBIX
ypaBHEHHUH

61

16

KonTpoasnas padora
Ne 4 «Iloka3zaTenbHasi
GyHkuus.
IToka3aTeabHbIE
YPaBHEHHUS»

Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue

ypaBHeHUs-18 4

62

63

64

Heoensn

Jlorapudwm gucna.
CaoiicTBa Jiorapugma

Jlorapudwm uucna.
CaoiicTBa orapugma

Jlorapudm uucna.
CsoiicTBa norapupma

65

66

67

68

17
Heoens

JlecsTuaHble U
HaTypaJlbHbIE
norapudmal

JlecsiTuaHble U
HaTypaJibHbIE
norapudmel

[IpeobpazoBanue
BBIPAKEHHI,
COJIEpIKaIINX
norapudmel

[IpeoGpazoBanue
BBIPAYKEHHUI,
coJieprKalnx
sorapuhMbl

69

18

ITpeoOpa3zoBaHue




Heoens

70

71

72

BBIPAKEHHUIA,
coJiepKaIInx
norapudmel

Jlorapupmuueckast
byHKIM, €€ CBOICTBA U

rpaduk

Jlorapupmuueckast
byHKIM, €€ CBOICTBA U

rpaduk

Hcnonb3oBanue
rpaduka GyHKIUU A1
pelIeHus] ypaBHEHU

73

19
Heoensn

74

75

76

Hcnonb3oBanue
rpaduka pyHKIMM IS
pelIeHus] ypaBHEHU

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
Jorapu(MUYECKUX
YpaBHEHUH

Jlorapupmuueckue
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUs
Jorapu(PpMUIECKUX
ypaBHEHUH

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIC
METO/Ibl PeLICHUS
JorapuMUYECKUX
YpaBHEHUH

77

20
Heoensn

78

79

PaBHOCHIIBEHBIE
Tepexo/ibl B pelIeHUN
Jorapu(PpMUIECKUX
YpaBHEHUH

PaBnocuiabHbIC
MEepPEX0/ibl B PEIICHUH
JorapupMHUYECKIX
YpaBHEHUH

KounTpoJubHasn
padoraNe 5§
«Jlorapupmuyeckas
(pyHkuu.
Jlorapudpmuueckue
YPABHEHHS»

TpHFOHOMeTpH‘leCKI/Ie BBIPAKCHUA U

YpPaBHeHuUs -22 4

80

Cunyc, KOCUHYC,
TaHT'CHC U KOTAaHI'CHC
YHCIIOBOT'O apPryMEHTa

81

21
Heoens

CuHnyc, KOCUHYC,
TaHTCHC U KOTAaHI'CHC
YHCIOBOr0 apryMeHTa




82

83

84

ApKCUHYC, apKKOCUHYC
Y apKTaHT'€HC YHUCIOBOTO
apryMeHra

ApKCUHYC, apKKOCUHYC
Y apKTaHT'€HC YHUCIOBOTO
apryMeHra

TpuroHomerpuyieckas
OKPY>KHOCTb,
orpeesieHne
TPUTOHOMETPUIECKHUX
(G yHKIHI YUCIOBOTO
aprymMeHTa

85

86

87

88

22
Heoensn

Tpuronomerpuieckas
OKPY>KHOCTb,
orpeesieHIe
TPUTOHOMETPUYECKHUX
(G yHKIHI YUCIOBOTO
apryMeHTa

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

hopMyIIBI

OcCHOBHEBIE
TPUTOHOMETPUUYECKHUE

hopMyIIBI

OcCHOBHEBIE
TPUTOHOMETPUUYECKHUE

hopMyIIBI

89

90

91

92

23
Heoensn

OcCHOBHEBIE
TPUTOHOMETPUUYECKHUE

(bopMyIbl

ITpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

ITpeoGpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

ITpeobpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

93

94

95

96

24
Heoens

[TpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAXKEHUI

Pemrenue
TPUTOHOMETPHUUECKUX
ypaBHEHUH

Pemenune
TPUTOHOMETPUIECKHUX
YpaBHEHUH

Pemenune
TPUTOHOMETPHUUECKHUX
YpaBHEHUH

97

25

Pemenue




Heoens

98

99

100

TPUTOHOMETPUYECKHUX
YpaBHEHUH

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUH

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUH

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUH

101

26

KontpoibHas padora
Ne 6
«Tpuronomerpuyeckue
BbIPasKeHHUS U
TPUTOHOMETPHYECKHUE
YPABHECHHS»

ITo

cJIeI0BaTeJIbHOCTH M nporpeccuu — 10 g

102

Heoens

103

104

ITociie10BaTENBHOCTH,
CITIOCOOBI 3aJaHUS
IOCJIEIOBATEILHOCTEN.
Meton MaTeMaTHYECKOH
WHYKITUN

MOHOTOHHEBIE 1
OrpaHUYCHHBIE

MOCIIC IOBATCIBEHOCTH.
Ucropus ananusa
OECKOHEUHO MAaJIbIX

Apudmernueckas
IPOTPECCHS

105

27
Heoens

106

107

108

I'eomeTpuueckas
porpeccust

beckoneuno
yOBbIBaroIas
reoMeTpHryIecKas
IPOTrPECCHs

Cymma 0eCKOHEYHO
yOBIBaIOIICH
reOMETPUYECKOM
POrPEeCcCUu

JInaeHBIN 1
JKCIOHEHIIMAJIbHEIA
poct. Hucno e. Dopmyna
CJIO’KHBIX ITPOIICHTOB

109

28
Heoensn

110

JIuHelHbIN 1
9KCIIOHCHIIMAJILHBIN
poct. Yucno e. ®opmyina
CJIO’KHBIX ITPOIIEHTOB

Hcnonp3oBanue
MPOTrPECCHUU JIJIA
pEeUIEeHUs peaIbHBIX
3aJ1a4 MPUKJIIAJTHOTO




111

XapaxkTepa

Kountpoabnas padora
Ne 7

«IlocienoBaTe ILHOCTH
H IIPOrpeccrumn»

HenpepbiBHBI

e pyuknun. llpousBoanas — 20 u

112

HenpepsiBHBIC DYHKITHHI
U UX CBOMCTBa

113

114

115

116

29

Heoens

Touka pa3psbIBa.
AcuMITOTHI rpaMKOB

byHKIMH

CgoiicTBa GyHKIIUHA
HETPEPhIBHBIX HA
OTpEe3Ke

CaoiicTBa QyHKIMI
HEMpepbIBHBIX Ha
OTpE3Ke

Metoa MHTEpPBAJIOB IS
pElIeHUs] HEPABEHCTB

117

118

119

120

30

Heoens

MeToa uHTEPBAJIOB JJIs
pEllIeHHs] HEPABEHCTB

MGTO,Z[ HHTCPBAJIOB JIA
pEICHHUA HCPABCHCTB

[IpumeHeHue CBOMCTB
HENPEPBIBHBIX (PYHKITUH
JUTS pellieHus 3a/1a4

[IpumeHeHue CBOMCTB
HENPEPBIBHBIX (DYHKITUH
JUTs pellieHus 3a/1a4

121

122

123

124

31
Heoens

[TepBas u BTOpas
POU3BOAHBIC YHKITUU

Onpenenenue,
FeOMETPUUYECKUN CMBICT
MPOW3BOJIHOMN

Onpenenenue,
(UBUYECKUI CMBICIT
MPOX3BOJIHOM

YpaBHeHHE KacaTeIbHOU
K rpaduKy QYHKIIMH

125

126

127

128

32
Heoens

YpaBHEHHE KacaTeIbHOU
K rpaduky QyHKIMH

IIpousBoansie
DJIEMEHTAPHBIX QYHKIIUN

[IpousBoanbie
AJIEMEHTApHBIX QYHKIIUN

[IpousBoaHast CyMMBI,
MIPOU3BEIICHUS,
YAaCTHOI'O ¥ KOMIIO3UI[NHU

b yHKIUH

129

33
Heoens

IIponsBonHas CyMMBl,
TIPOW3BEACHUS,




130

131

YaCcTHOT'O 1 KOMIIO3HIIUU
byHKIMN

[IponsBonHast CyMMBl,
MPOU3BENICHUS,
YaCTHOTI'O U KOMITO3UIUHU

b yHKIUH

KonTpoasnas padora
Ne 8 «IIpousBoaHas»

IloBTOpeEnue, 060011

e€HHe, CHCTeMATH3aluA
3HAHMH — S5 4

132

IToBTOpEHUE,
00001Ienue,
cucTeMaTu3aus
3HaHui: "YpaBHeHus"

133

134

135

136

34

Heoens

[ToBTOpEHUE,
000011IeHHE,
CHCTEMATHU3AIIH
3HaHuH: "OyHKIMN"

Hrorosas
KOHTPOJIbHAs paboTa
Ne9

Hrorosas
KOHTPOJIbHasA padoTa
Nel(

IToBTOpEHuE,
00001Ienue,
CUCTEeMaTH3aIns 3HaHUHI

Oo0mee KOJIMYECTBO YaCOB MO NMPOrpaMmme —
136 4, KOHTPOJIbHBIE Pa60oThI -10 4

HOYPOYHOE IIVTAHUPOBAHME, 11 KJIACC

n/

Tema ypoka

KoanuyecTBO 4acoB

Bcer | Kontpoabn
0 ble padoThbI

IIpakTH4yeck
ue padoThbl

JlaTta
HU3Y4YeH
us

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

IIpumeHeHne
MPOU3BOJIHOM K
HCCIICTOBAHUIO
byHKIIMI HAa
MOHOTOHHOCTH U
3KCTPEMYMBI

IIpumeHeHne
MPOU3BOJIHOM K
HCCIICTOBAHUIO
byHKIMH HA
MOHOTOHHOCTH U




KCTPEMYMBI

IIpumeHeHune
MIPOU3BOHON K
HCCIICTOBAHUIO
byHKIIMI HAa
MOHOTOHHOCTH U
3KCTPEMYMBI

IIpumeHeHne
MPOU3BOIHON K
HCCIICIOBAHUIO
byHKIMH Ha
MOHOTOHHOCTH U
IKCTPEMYMBI

IIpumeHeHne
MPOU3BOTHON K
HCCIIEIOBAHUIO
byHKIMH Ha
MOHOTOHHOCTbh U
IKCTPEMYMBI

IIpumeHeHue
MPOU3BOTHON K
HCCIICIOBAHUIO
byHKIMI Ha
MOHOTOHHOCTh U
IKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIEr0O U
HauMEHBIIIETO
3HAYCHUS
HEMPEePbIBHOU

dbyHKUIMM HA
OTpE3Ke

Haxoxnenue
HauOOJIBIIEr o U
HAUMCHBIIIETO
3HAYCHHS
HEIPEPBIBHON
GbyHKIIUY Ha
OTpe3Ke

Haxoxnenne
HauOOJIBIIIETO U
HalMEHBIIIETO
3HAYCHHS
HEIPEPBIBHON

dbyHKIMHA HA




OTpe3Ke

10

Haxoxnaenue
HauOOJIBIIIEr0O U
HauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

dbyHKIMHA HA
OTpE3KE

11

Haxoxnenue
HauOOJIBIIEr o U
HaUMEHBIIIETO
3HAYCHMS
HEIPEPBIBHON

GbyHKIIUY Ha
OTpe3Ke

12

Haxoxxnenne
HaMOOJIBIIETO U
HauMEHBIIETO
3HAYCHHS
HEIPEPBIBHON

GbyHKIIUY Ha
OTpe3Ke

13

IIpumeHeHue
IIPOU3BOAHON IJIs
HAaXO0XKJICHUS
HaMJIy4dIIero
pelieHus B
MIPUKIIATHBIX
3a1a4ax

14

[Ipumenenne
MIPOU3BOAHON IS
HaXOXJIEHUs
HaWJIy4lIero
pelieHus B
MIPUKJIAIHBIX
3a/ayax

15

[IpumeHeHne
MIPOU3BOAHON IS
OIpeeNIeHUs
CKOPOCTH U
YCKOpEHUs
nporiecca,
3aJJaHHOT O
bopmynoit unu
rpapukomM




16

[Tpumenenne
MPOU3BOIHON IS
oIpeaeneHus
CKOpPOCTH U
YCKOpEHUs
npotiecca,
3aJJaHHOT'O
bopmyoit umu
rpapukomM

17

Komnozunus
byHKIII

18

Komnosunus
byHKIMIA

19

Kommno3unus
byHKIUH

20

I'eomeTpuueckue
00pa3sl
ypaBHEHUH Ha
KOOPIMHATHON
IIJIOCKOCTH

21

I'eomeTpuyeckue
o0Opa3bl
yYpaBHEHUH Ha
KOOPJAMHATHOM
IUIOCKOCTH

22

KonTponbHas
pabora:
"UccnenoBanue
GbyHKIUH C
MIOMOIIBIO
MIPOU3BOAHON"

23

[TepBooOpazHasi,
OCHOBHOE
CBOMCTBO
NepPBOOOPA3HBIX

24

[TepBooOpa3zHbIe
AJIEMEHTaPHBIX
GyHKIUH.
IIpaBuna
HaXOXKJICHUS
NIepPBOOOPA3HBIX

25

[TepBooOpazHbie
3JIEMEHTaPHBIX

GbyHKIH.
[IpaBuna




HaXOXKICHHS
MepPBOOOPA3HBIX

26

Hnrerpai.
I'eomeTpuyeckuit
CMBICJI UHTErpaia

27

Brruucnenue
ONPENETEHHOTO
HWHTETpajia 1o
bopmyie
Hrrotona-
JleliOuma

28

Brruucnenue
ONPENETEHHOTO
HMHTETpajia 1o
dbopmyne
Hrrotona-
JletiOumia

29

IIpumenenue
WHTEeTpasia JIjis
HaXO0XJICHUS
Iomanaeun
IJIOCKUX QUTYP

30

IIpumeHeHue
UHTErpana Juis
HaXOXJIEHUs
00BbEMOB
TFE€OMETPUUYECKUX
TEN

31

ITpumepsr
peleHuit

¢ depeHnnanbH
BIX YpaBHEHUU

32

[Tpumepsr
peleHuit
mddepeHnnaIbH
bIX YpaBHEHUI

33

Maremarnueckoe
MOZECIINPOBaHUE
peanbHBIX
IIPOLIECCOB C
IIOMOLLBIO
muddepeHnranbH
BIX YPABHEHUU

34

KonTponbHas
pabora:




"IlepBooOpasnHas u
uHTerpan”

35

Tpuronomerpuuec
K€ QyHKIUHU, UX
CBOWCTBA U
rpaduxu

36

Tpuronomerpuuec
Kue GyHKIUHU, UX
CBOIICTBa U
rpaduxu

37

Tpuronomerpuuec
Kue QyHKIUU, UX
CBOICTBA U
rpaduKu

38

Tpuronomerpuuec
K€ QyHKIUU, UX
CBOMCTBA U
rpadguku

39

Tpuronomerpuuec
Kue GyHKLIUHU, UX
CBOIICTBa U
rpaduxu

40

OT10op KOpHEH
TPUTOHOMETPUYEC
KMX YpaBHEHUH C
IIOMOILIBIO
TPUTOHOMETPUYEC
KOH OKPY’KHOCTH

41

OT10op KOpHEH
TPUTOHOMETPUYEC
KMX YpPaBHEHUH C
IIOMOILIBIO
TPUTOHOMETPUYEC
KOH OKPY’KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUYEC
KHX YpaBHEHUH C
IIOMOILIBIO
TPUTOHOMETPUYEC
KOH OKPY’KHOCTH

43

OT10op KopHEH
TPUTOHOMETPUYEC
KHX YpPaBHEHUH C
MIOMOILBIO
TPUTOHOMETPUYEC




KOW OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPHUYEC
KUX HEPABEHCTB

45

Pemenue
TPUTOHOMETPHUYEC
KUX HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

47

Pemenue
TPUTOHOMETPHUYEC
KUX HEPABEHCTB

48

KonTponbHas
pabora: "I'paduxu
TPUTOHOMETPUIEC
KUX (QYHKITHH.
Tpuronomerpuuec
KM€ HepaBeHCTBa"

49

OCHOBHEBIE
METO/IbI PCIICHHUS
ITOKA3aTCIIbHBIX
HEPAaBEHCTB

50

OCHOBHEBIE
METO/IbI PEIICHUS
NOKa3aTeJIbHBIX
HEPaBCHCTB

51

OCHOBHBIE
METOAbI peIJ_IeHI/IH
IMOKa3aTeIbHBIX
HEPaBEHCTB

52

OCHOBHEBIE
METOJIbI PEIICHUS
IIOKA3aTCIIbHBIX
HEPaBEHCTB

53

OcHOBHbBIE
METOJTBI PEIICHUS
JOrapupMHUECKUX
HEPaBEHCTB

54

OCHOBHBIE
METOAbI peIJ_IeHI/ISI
Jorapu(pMHIECKUX
HEPaBEHCTB

55

OCHOBHEBIE
METO/TbI PEIICHUS




Jorapu(hMUIECKIX
HEPaBEHCTB

56

OCHOBHEBIE
METOJTBI PEIICHUS
norapupMHIECKUX
HEPaBEHCTB

57

OcCHOBHBIE
METOAbI peIJ_IeHI/ISI
HPPaliOHATBLHBIX
HEPaBEHCTB

58

OCHOBHBIE
METOJIBI PEIICHUS
HppaLOHAIIBHBIX
HEPaBEHCTB

59

OCHOBHEBIE
METO/IbI PEIICHHS
HppaMOHATbHBIX
HEPaBCHCTB

60

OCHOBHBIE
METOAbI peIJ_IeHI/IH
HPPaliOHATBLHBIX
HEPaBEHCTB

61

I'paduueckue
METO/IbI pelIeHus
HppaliOHATIBHBIX
YpaBHEHUH

62

I'padpuueckue
METOBI pEIICHUS
UppaIOHaTBHBIX
yYpaBHEHU I

63

I'paduueckue
METO/Ibl PEIICHUS
MIOKa3aTeNbHbIX
YpaBHEHUU

64

I'paduueckue
METO/IBI PEIICHHS
ITI0Ka3aTCIIbHBIX
HEPaBEHCTB

65

I'padpuaeckue
METOJBI peIIeHUs
JOrapuPMHUECKUX
YpaBHEHUI

66

I'paduueckue
METO/Ibl PEIICHUS
JIOrapu(pMUUECKIX




HEPaBEHCTB

67

I'paduueckue
METO/IbI PEIICHUS
Jorapu(pMUIECKIX
HEPaBEHCTB

68

I'paduueckue
METOJBI pEIIeHUs
MOKA3aTeIbHBIX U
Jorapu(pMHUECKUX
YpaBHEHUU

69

I'paduueckue
METO/bI pelIeHus
MOKA3aTeIbHBIX U
norapupMuIECcKUx
yYpaBHEHUI

70

I'padmueckue
METO/Ibl PEIICHUS
MOKa3aTEeNbHBIX U
Jorapu(pMUIECKIX
HEPAaBEHCTB

71

I'padpuaeckue
METOJTBI PEIICHUS
MOKa3aTeNbHBIX U
JIOTapu(PMHUECKIX
HEPaBCHCTB

72

KonTponbHas
pabora:
"UppaunonanbHbie
, IOKa3aTeIbHbIE U
JorapupmMuyecKue
HepaBeHCTBa"

73

KomrutekcHbie
Yuca.
AnreOpandeckas u
TPUTOHOMETPUYEC
Kasi pOpMBI 3aITUCH
KOMILIEKCHOT'O
4yucia

74

Kommnekcubie
YqucIa.
Anrebpandeckas u
TPUTOHOMETPUYEC
Kas (popMbI 3anIUCU
KOMILJIEKCHOT'O
qucna




75

Apudmernueckue
oreparum ¢
KOMILIEKCHBIMHU
qucjiiaMu

76

Apudmernueckue
omeparuu ¢
KOMITJIEKCHBIMHU
qucjiaMu

7l

N3o6paxkenue
KOMIIJIEKCHBIX
quCell Ha
KOOPJAMHATHOU
IIOCKOCTH

78

N3obpaxkenue
KOMIUIEKCHBIX
JHCelT Ha
KOOPJAMHATHOM
TUIOCKOCTH

79

®opmyna Myaspa.
Kopau n-oit
CTEIIeHHU U3
KOMILJIEKCHOTO
qucia

80

®opmyna Myaspa.
Kopnu n-oit
CTEIICHHU U3
KOMILUIEKCHOTO
qucia

81

IIpumeHeHue
KOMIUIEKCHBIX
qHCcen IS
pereHus
(hbUBUYECKUX U
Tre€OMETPHUYECKHIX
3aga4

82

KontponbsHas

pabora:

n
KommiekcHbie

yucna"

83

HarypanbsHbie
LIeJIBIE YK CIIa

84

Harypanbsuble u
Lenble Yncia

85

IIpumeHeHue
IIPU3HAKOB




IEIMMOCTH LEIBIX
qHces

86

[Ipumenenue
MIPU3HAKOB
JEIMMOCTHU LEJIBbIX
qucel

87

[IpumeHeHne
MIPU3HAKOB
JEITMMOCTH LEJIBIX
gucen: HOJl u
HOK

88

[Ipumenenue
MIPU3HAKOB
JETMMOCTH LENIbIX
yucen: HOJl u
HOK

89

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH LEJIBIX
YHUCEJNI: OCTAaTKHU I10
MOJZYJIIO

90

[IpumeHeHne
IIPU3HAKOB
JETMMOCTH LENBIX
4HCell: OCTATKHU I10
MOJYJIIO

91

IIpumenenue
MPU3HAKOB
JETUMOCTH LIEJIBIX
YHUCEJI: aJITOPUTM
Esximima nns
peleHus 3a1a4 B
LETIBIX YUCIIaX

92

KonTtponbHas
pabora: "Teopus
HEeNbIX yucen"

93

Cucrema u
COBOKYITHOCTb
ypaBHEHUH.
PaBHOCHILHEIC
CHCTEMEI U
CHCTEMBI-
CIEJCTBUS

94

Cucrema u
COBOKYITHOCTb




YpaBHEHUU.
PaBHOCHIBHEBIE
CHCTEMEI U
CHCTEMBEI-
CIIEICTBUS

95

OcHoOBHBIE
METO/Ibl PeIIeHUs
CUCTEM U
COBOKYITHOCTEN
paloHaNIbHbBIX
YpaBHEHU I

96

OcHoOBHBIE
METO/Ibl PeIIeHUs
CUCTEM U
COBOKYITHOCTEN
HppaliOHATIBHBIX
YpaBHEHUI

97

OcHoOBHbIE
METO/Ibl PeIIEeHUs
CUCTEM U
COBOKYITHOCTEN
MOKa3aTeJIbHbBIX
YpaBHEHUI

98

OcHoBHBIE
METO/Ibl PEIIEeHUs
CUCTEM U
COBOKYITHOCTEN
MOKa3aTeJIbHbBIX
YpaBHEHUI

99

OcHoBHBIE
METO/IbI PEIICHUS
CUCTEM U
COBOKYITHOCTEN
Jorapu(pMUIECKIX
YpaBHEHUI

100

OcHoOBHBIE
METO/Ibl PeIIeHUs
CUCTEM U
COBOKYITHOCTEN
norapu(pMUIECKIX
YpaBHEHUH

101

[Ipumenenue
CHUCTEM K
pELIEHUIO
MaTeMaTHYECKUX




3a7a4 v 3a/1a49 U3
Pa3IUYHBIX
obnacteit HAyKu U
peanbHOM KU3HU,
MHTEepIpeTaus
MOTY9EHHBIX
pe3yIbTaToB

102

IIpumeHeHne
CHUCTEM K
PELICHUIO
MaTEMaTHYECKUX
3a/a4 v 3a7a4 u3
Ppa3IYHbIX
obnacTell HAayKu U
peanbHOM KU3HU,
MHTEpIIpeTaIus
MIOJTy4YEHHBIX
pe3ynbTaToB

103

[IpumeneHne
HEPaBEHCTB K
PELLIEHUIO
MaTeMaTHYECKUX
3a/1a4 ¥ 3a7a4 U3
pa3IMYHBIX
obiiactelt HAyKu U
peanbHOM KU3HU,
UHTEpIIpETALNs
MOJTyYEHHBIX
pe3ynbTaToB

104

KontponbHas
pabora: "Cucremsl
palMOHAIbHBIX,
HppalMOHATBHBIX
MOKa3aTeIbHBIX U
norapupMuIECKUX
ypaBHEHHUI"

105

PammonansHEIC
YPaBHEHMUS C
rmapameTpamu

106

Pammmonansaeie
HEpPABEHCTBA C
rnapameTpamu

107

Panmonanrsaeie
CHUCTEMBI C
rmapaMeTpamu




108

HppauronanbHbie
YpaBHEHUS,
HEpaBEHCTBA C
napameTpamu

109

HppanuonanbHsie
CUCTEMBI C
rapamMeTpamMmu

110

ITokazarennHBIC
ypaBHEHUS,
HEpaBEHCTBA C
rnapameTpamu

111

Iloka3arenbHble
CHUCTEMBI C
rnapaMeTpamu

112

Jlorapudmuueckue
ypaBHEHUS,
HEpaBEHCTBA C
rnapameTrpamu

113

Jlorapupmuueckne
CHUCTEMEI C
rnapameTrpamu

114

Tpuronomerpuuec
KM€ YPaBHEHUS C
napaMeTpamMmu

115

Tpuronomerpuuec
KM€ HEPAaBEHCTBA C
napaMmeTrpamu

116

Tpuronomerpuuec
KHE CUCTEMBI C
napaMeTpamMu

117

[Toctpoenue u
HCCIICAOBAHUE
MaTeMaTHIEeCKUX
MoJeen
peanbHBIX
CUTYaIui C
TIOMOIIIBIO
YpaBHEHUH C
rmapameTpamu

118

[Toctpoenue u
HCCIICAOBAHUE
MaTeMaTHYECKUX
MoJenen
peanbHBIX
CUTYaIui C




IIOMOIIBIO CHCTEM
YpaBHEHUH C
napaMmeTrpamu

119

[Toctpoenue u
HCCIICAOBAHUE
MaTeMaTHIECKUX
MoeIeH
peanbHBIX
CUTYaLH C
IIOMOIIIBIO CUCTEM
YpaBHEHUH C
rnapameTpamu

120

Kontponbnas
pabota: "3amaum ¢
napamerpamu"”

121

IToBTOpEHME,
00001IeHNE,
CUCTEMaTHU3ALIMS
3HAHMI:
"VpaBHeHus"

122

IToBTOpEHHE,
00001ICcHNE,
CUCTEMaTHU3ALIMS
3HAHMI:
"VpaBHenus"

123

[ToBTOpEHME,
0000111EHNE,
CHUCTEMaTHU3AIIH
3HAHUI:
"YpaBHeHus.
Cucrembl
ypaBHEHU"

124

[ToBTOpEHME,
00001IeHNE,
CUCTEMaTHU3ALIMS
3HAHMI:
"HepaBenctpa"

125

[ToBTOpEHME,
0000111EHNE,
CUCTEMaTHU3AIIHS
3HaHUIM:
"HepaBencrpa"

126

[ToBTOpEHME,
000011eHNE,
CUCTEMaTHU3ALIMS




3HaHUM:
"HepaBenctaa"

127

[ToBTOpEHME,
00001ICeHNE,
cucTeMaTu3alus
3HAHUIM:
"[IponsBoaHas u
e€ npumMeHeHue"

128

IToBTOpEHHE,
0000I11IeHHE,
CHCTEeMaTH3alIus
3HAHUM:
"[Ipon3BoaHas
e€ npumMeHeHue"

129

[ToBTOpEHME,
00001IeHNE,
CHCTEeMaTH3aIus
3HAHUU:
"[Ipon3BoaHas u
e€ npumMeHeHue"

130

IToBTOpEHHE,
00001ICcHNE,
CUCTEMaTHU3ALIMS
3HAHUM:
"UuTerpan u ero
IpuMeHeHue"

131

IToBTOpEHHE,
00001IeHNE,
CHCTEMAaTHU3aIHs
3HAHUU:
"Oyakuun"

132

[ToBTOpEHME,
0000111EHNE,
CHCTEMaTH3aIns
3HAHUM:
"®yukun"

133

[ToBTOpEHME,
00001IeHNE,
CHCTEeMaTH3alus
3HAHUI:
"Oyukuun"

134

HWrorosas
KOHTpPOJIbHAS
pabora

135

HNrorosas




KOHTpPOJIbHAs
pabota
[ToBTOpEHME,
136 0000I11IeHHE, 1
CUCTEMAaTU3ALINS
3HAHUU
OBUIEE
KOJIMYECTBO
1 1
YACOB I10 36 0 0
I[TPOTPAMME
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