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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHsblil Kypc «Anredpa U Hayajla MaTeMaTHYECKOrO aHaIu3a» SBIACTCS
OMHUM M3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CpEeIHEro oOIIero oOpa3oBaHuf,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEeYMBaEeT MHCTPYMEHTAIbHYIO 0a3y s
U3YUYEHUSl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0yYaroInXcs Ha YpOBHE, HEOOXOAUMOM
JUIsE OCBOCHUS MH(GOPMATUKH, OOIIECTBO3HAHHUS, UICTOPHUH, CIOBECHOCTH U JIPYTUX
JUCHUIUIMH. B paMkax AaHHOTO ydeOHOro Kypca OOydaroIiuecs OBIIAJE€BalOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (QOpMyJIUpyeT CBOU
JOCTHKEHUS B MaTeMaTU4eckon popme.

VYueOHblil Kypc anreOpbl U HadaJl MAaTEMAaTHYECKOTO aHaIM3a 3aKjajblBacT
OCHOBY [IJI1 YCIHEUIHOTO OBJAJCHUS 3aKOHAMHU (PU3UKH, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHS SKOHOMHKHU U OOIIECTBEHHOM JKU3HH,
NO3BOJIAET OPHUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHeiliero o0pa3oBaHus U B
MIOBCETHEBHOM XM3HU. B TO ke BpeMs oBnageHue aOCTPaKTHBIMHU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMHU anreOpbl M MaTEeMaTHYEeCKOrO aHalli3a pPa3BHUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHUS C MOMOIIbIO MHIAYKIMU U PaccykJaTh NEAYKTHBHO, UCIIOJIb30BATh
00001IeHNe W KOHKpPETU3allMio, abCTparupoBaHWE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone m3yuenus yueOHOro kypca «Anredpa M Hayaisa MaTEMaTUYECKOTO
aHanu3a» oOydJaronIuecs IMOJy4YaloT HOBBIM OMBIT PEIICHHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH pealbHbIX CUTYallHH,
UHTEPNPETAMK  TOJYYCHHBIX  pEIIeHUuM, 3HAKOMATCI C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B MpUpOjAE, HayKe U MCKYCCTBE, C
BBIIAIOUIUMUCSA MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o0jazaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IOTEHIHAIIOM,
KOTOpBIM peanu3yeTrcss Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUN
GbOpMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUSA, TaK M uepe3 crenuduky ydeOHoU
NEATEIBbHOCTH, TpeOylolmed MNpOoJOJDKUTEIBHOM KOHIIEHTpAlMd BHUMAHMS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYyYEHHbIN
pe3ynbTar.

B ocnoBe Mmetomuku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIA IPUHIIUI O0yUEHHUS.

B crpykType yueOHOro kypca «AnreOpa W Havajla MaTEMaTUYECKOTO
aHaJIM3a» BBIACIICHBI CIEAYIOLIUE COAEPKATEIbHO-METOANYECKUE TMHUN: «Yucia
U BBIYUCICHUSD», «DyHKINU U TpaduKu», «YpaBHEHHUS U HepaBeHCTBa», «Hauamna
MaTeMaTHYecKoro aHaimmsza», «MHoxkecTBa H JIOTMKa». Bce OCHOBHbIE



COJIePKATEIIbHO-METOIMUECKUE JIMHUA W3Y4alOTCS Ha TMPOTSDKCHWH JIBYX JIET
oOydeHHsi Ha YpOBHE CpPEIHEro OO0IIero oO0pa30BaHMs, €CTECTBEHHO JIOMOJHSS
JpyT JIpyra W MOCTETICHHO HACHIIIAsCh HOBHIMH TEeMaMH U pas3zeiaMu. J[aHHBIH
y4eOHBIH KypC SBISCTCS HMHTCTPATUBHBIM, ITOCKONBKY OOBEOUHSET B cebe
collepKaHUE HECKOJbKMX MATeMAaTHYeCKUX MUCIHIUIMH, TaKUX Kak aiureopa,
TPUTOHOMETPHSI, MaTeMaTHYECKU aHalin3, TEOpHUsS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBAlOT BCE Oolee
ITUPOKHM MAaTEeMaTHUYECKUM armnapaTroM, Y HUX MOCJIeI0BaTeabHO (popMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYyI0 MOJCIb peaTbHOU
CUTYaIlN¥, PUMEHSTh 3HAHUS, MTOJYYEHHBIC NMPU W3YUEHUN y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENILHO C(hOPMYTHpPOBAaHHONW MaTEeMAaTUYECKOM 3a/1a4yu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenpHO-MEeTOAUYEeCKas JIMHUS «YUuciaa M BBIYUCICHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpennero oOrero
oOpa3zoBaHusi 0co00oe BHHUMaHHE ynensercs  (OPMUPOBAHUIO  HABHIKOB
palMOHANBHBIX BBIYUCICHUHM, BKIIOYAIONIMX B CEOS MCIOIB30BAHUE PA3TMUHBIX
dbopM 3ammcH YWCIa, YMEHHE JejaTh NPHUKUIKY, BBITOIHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YHCJIOBBIC BHIpAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYYarONIMMCS MHOXKECTBA HATypaJbHBIX, IIEJIbIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHCENl  JIOMOJHSIOTCA  MHOXECTBOM
KOMIJIEKCHBIX YHCeNl. B KakI0oM #3 3THX MHOXECTB pPacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My crenuduyeckue 3anaddl W OIepalud. JeJeHHe HaIleo,
ONEPUPOBAHUE OCTAaTKAaMHW Ha MHOXKECTBE IIENBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX W UPPAITMOHATIBHBIX YKCEll, apudMETUYECKHE OINepalliy, a TaKxKe
U3BJICUCHUE KOPHS HATypaJbHOW CTETEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEN.
bnarogapsi mocienoBaTeNbHOMY pPACIIUPEHUIO KpPyra HCIOJIB3YEeMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHCHHUS IS PEIICHHS Pa3IudHBIX 3a7ad
dbopMupyeTCss TPEACTABICHUE O €IUHCTBE MAaTEMAaTUKH KaK HayKu M €€ poju B
MOCTPOEHUU MOJENIe peajbHOTr0 MUpPA, IMUPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKPETHU3aITHSI.

Jluans «YpaBHEHHUS W HEPABEHCTBA» PEATU3yeTCs] Ha MPOTSHKECHUH BCETO
oOy4yeHHsI Ha YpOBHE CPEJHEro OOIIero 00pa3oBaHMs, IMOCKOJIBKY B KaXJIOM
pasnene I[IporpamMmbl TPEeAyCMOTPEHO pEIICHHE COOTBETCTBYIONIUX 3anad. B
pesynbprate OOydYaroniuecss OBJAACBAIOT PA3IMYHBIMH  METOJAMHU  PEIICHUS
palMoOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPU(DMUYECKUX |
TPUTOHOMETPUYECKUX ypPaBHCHWW, HEPaBEHCTB W CHUCTEM, a TakXkKe 3anad,
coJiepKalux mapameTphl. llomydeHHBIE yMEHUS MIUPOKO HCIOIB3YIOTCS TPHU
UCCIe0BaHNH (DYHKIMI ¢ TTIOMOIIBIO MPOU3BOTHOM, TIPU PEIICHUN MPUKIIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXX/JIEHWE HAWOOJBITNX W HAUMEHbBIINX 3HAUYCHUN (HYHKITHH.
JlanHas comepkarenbHas JIMHUS BKIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMECHHIA



BBIMIOJHATH  pacu€rel 1Mo  QopmyrnaMm, mpeoOpa3oBaHUA  PalMOHANbHBIX,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKK€ BBIPAXKCHUI,
COJEpKalINX CTENeHUu U Jorapupmbl. braromaps HM3yuyeHHUIO anreOpanyeckoro
Marepuana MPOUCXOAMWT  JaJbHEHINEee  pPAa3BUTHE  AITOPUTMHYECKOr0 U
abCTPaKTHOTO MBIIUICHUS OOydaroumxcs, GOpMHUPYIOTCS HaBBIKH JETyKTUBHBIX
paccykaeHuil, pabOThl C  CUMBOJBHBIMM  (opMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHUCHUMOCTEN B BHJIE€ PAaBEHCTB U HEPaBEHCTB. Airedpa
npeniaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBHI I pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxareapbHO-MeTOAUYEeCKass JMHUS «DyHKIHMM W TpapuKH» TECHO
nepernjeTaeTcss ¢ IApYrMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3YUYEHNs MaTepruaia. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(pMUUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUM, UX CBOMCTB
U rpadUKOB, UCIOJIB30BaHUE (PYHKUMHA 7S pEelIeHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHHUW U HepaBeHCTB. llpu »ToM OojblIoe BHUMaHHUE
yaensercss (GOpMUPOBAHUIO YMEHHMS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKTY
pa3IUYHBIMK BEJIIMYMHAMH, HCCIIEIOBAaTh MOJYyYEHHbIE (YHKLUHUH, CTPOUTH HX
rpaduku. MaTtepuan 3TOl coaepKaTeNbHON JTUHUM HallEJeH Ha pa3BUTHE YMEHUN
¥ HaBBIKOB, IMO3BOJISIIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXIY BEJIWYMHAMHU B
paznuuHoi (opMme: aHaTuTUUECKOM, rpaduueckoil u cioBecHoW. Ero uzydeHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHAJIOT A,

CopnepxarenpHasg JuHHAS «Hadana MareMaTMdecKoro aHajau3a» IO3BOJSET
CYLIECTBEHHO PaCUIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPUKIAAHBIX 3a]ad,
JOCTYIHBIX O0O0YyYaroluMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIHM, ONpeAeNnsTh WX HauOOJbIIME W HAUMEHbIIHE
3HAYEHUs], BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HAaXOIUTh CKOPOCTH U
YCKOpeHHUsl IpolueccoB. JlaHHas conaep)KaTellbHasl JMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEN peajabHbIX CHUTYalUH,
NO3BOJIAET HAXOAUTh HAWIy4dllee pelIeHWE B NPUKIAJHBIX, B TOM YHUCIE
COLMATbHO-I)KOHOMUYECKHUX, 3aJja4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO
aHaliM3a CrIocoOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OpMajbHO-JIOTHUYECKOIO U
KpPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMI paClO3HABATh MPOSBICHUSA
3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE M HcKyccTBe. OOydaromuecs y3HaKT O
BBIIAIOIMXCSL Pe3yJibTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HayKH, 1 00 UX aBTOpPaX.

CopepxarenbHO-METOANYECKas TUHUSA «MHOXKECTBAa M JIOTMKa» BKIIIOYAET B
ceOsi 3JEeMEHTbl TEOpPUM MHOXKECTB M MAaTeMaTH4YecKoW JIOTHKU. TeopeTtuko-
MHO’KECTBEHHBIE [TPEICTABICHUS POHU3BIBAIOT BECh KYpPC MIKOJIBbHON MaTeMaTUKU



W TIpeaiaraloT HanOoJiee YHUBEPCATBHBIN S3BIK, OOBEAMHSIONIUN BCE Pa3NIEIbI
MaTeMaTHUKH H € TPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
TUCIUIUIMHBI W WX TPUIOKEHUS B eauHoe Iienoe. [loaToMy BakHO HJaTh
BO3MOXKHOCTh OOydYaroIIeMycss TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIOJIb30BaTh €ro JUIS BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TPH3HAKOM MAaTEMaTUKH KaK HayKd CIEQyeT Npu3HaTh
CBOMCTBCHHYIO €W CTpOroCcTh OOOCHOBaHMH W CIIEJJOBaHHE OMpPEACIEHHBIM
mpaBuWjaM  TOCTPOCHHS  JIOKA3aTeNIbCTB.  3HAKOMCTBO C  DdJEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKM CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00yJaroIuXxcsi, TO3BOJISIET UM CTPOUTH CBOU PACCYKICHHS HA OCHOBE JIOTHUECKHX
npaBwil, GOPMHUPYET HABBIKK KPUTUIECKOTO MBITILICHUSI.

B yuebnom kypce «Anrebpa u Havalla MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENIed pealbHbIX
CUTyallMi, HCCIEOBaHUS JTHUX MOJEJCH C TOMOIIbI0 ammapara aireOpsl u
MaTEeMaTUYeCKOro aHalih3a, MHTEPIIPETAIlMd TOJIYYCHHBIX pe3yJabTaToB. Takwue
3aJlaHMsl BIUIETEHBI B KXKJIBIN U3 Pa3/IejoB MPOrpaMMBbl, TOCKOJIbBKY BECh MaTEpHal
y4eOHOTO Kypca IIUPOKO HCIIONB3YeTCS IS PelIeHUs MPUKIAAHBIX 3amad. [lpu
pPEIICHNN  PEAbHBIX  NPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThcA,
UCIIOJIb30BaTh  AHAJOTHUIO, 0000maTh W  KOHKPETH3UPOBATh  MpPOOJIEMy.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHUS TPHKIAJIHBIX 3a7ad
OpraHU3yeTCs B MIPOIIECCE U3yUEHUS BCEX TeM yueOHOTO Kypca «Anrebpa u Hadyaia
MaTEeMaTHYECKOTO aHaTu3a».

Ha wu3ydenne ydeOHOTO Kypca «Anrebpa W Hadyajia MaTEMaTUYECKOTO
aHanu3a» otBoautTcsa 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Hemeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Yucsia ¥ BIYMCICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble mepuoandeckue apobu. [IpuMeHnenue npobOeil M MPOLEHTOB s
pelLIeHUs IPUKIIAIHBIX 3aa4 U3 PA3JIUYHbIX OTPACIIEH 3HAHUN U PEaJIbHOM KU3HMU.

JlelictBuTenpHple 4ucia. PanvoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepaluMud € JCUCTBUTENBHBIMH  4YHMCIaMU.  Moayib
JNEHCTBUTENBHOTO YKciaa U ero cBoiicra. [IpubnukEHHbIE BBIUMCIIEHMS], ITPaBUIIA
OKpYTJICHHUs], IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYUCICHUMN.

CrenmeHb ¢ 1eiabpIM IIOKa3zareneM. buanom Hrwiorona. HMcmonb3oBanue
NOAXOASIIEH (POPMBI 3aIUCH ACHCTBUTEIBHBIX YUCEN IS PEIEHUS TPAKTUYECKHUX
3a/1a4 U NPEACTABIICHUS JAaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOU CTENIEHU U €ro CBOMCTBA.

CreneHp C panuOHAIBHBIM II0KAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JIEHCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. [lecaTuuHble W HaTypalbHbIC
JorapuMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOTO apryMmMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnmectBa M TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCHIIBHBIE YpaBHEHUs M ypaBHEHUA-CIEACTBUs. HepaBeHCTBO,
pelIeHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIEJIbIX U APOOHO-pAllMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIOWIEHbl OT OJHOM IEpPEeMEHHOM. /[lelieHue MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHOrowieHsl €  LEIbIMU
koadurmmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COEPKAIIUX CTEICHH U KOPHH.

HppaunonanbsHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus
VMppalMOHAIbHBIX YPABHEHUH.

[Toka3aTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTeIbHBIX

YPaBHEHHM.

[IpeoOpa3oBanue BbIpaXeHUH, COEPIKALIUX JTOTAPUPMBI.

Jlorapudmuueckue YPaBHEHUS. OcHoOBHBIE METO/IbI peuieHus
Jorapu(pMUUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIBI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKHUX BBIPAKEHNUN. Perienne TpuroHOMETpUIECKUX YPaBHEHU.
Pemienne cucrem JNMHENMHBIX ypaBHEHUMW. MaTpuila CHUCTEMBbI JIMHEWMHBIX
ypaBHeHuH. Ornpenenurenb MaTpUlbl 2X2, €ro reoMeTPUYECKHil CMBICT U



CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHs], TPUMEHEHUE ONPEACIIUTENS ISl pEeLICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PemeHue NpUKIAmHBIX 3a7a4 C IOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHMH. lccinenoBaHne NOCTPOCHHOW MOJEIHA €
MTOMOIIBIO MATPHI] U ONIPEICITUTEIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pEeadbHOM CHUTYallMdM C IOMOIIBIO
YPaBHEHUN W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHMN M HEPABEHCTB K DPEIICHUIO
MaTEeMaTUYECKUX 3a7a4 M 3aJa4 M3 pa3InyHbIX O0JacTel HAyKW M pealbHOU
KU3HU.

DOyHKUMH U TPaPUKH

OyHKIuUs, crnocoObl 3agaHus (QyHKiuu. B3auMHO o0OpaTHBIE (QYHKIUU.
Komnosumms ¢yskuuid. I'paduk QyHKIMU. DiaemMeHTapHble NpeoOpa3oBaHUA
rpadukoB QyHKIMIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (ynkiuu. Hynu QyHkiumu.
[TpomexyTku 3HaKomocTossHCTBA. YETHBIE U Heu€THbIe (QyHKIUU. [leproanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. Hanbomnbinee 1 HauMeHbIlee 3HaUeHUS (DYHKITUU Ha IPOMEKYTKE.

Jluneiinasi, kBajgpaTU4yHasi U JPOOHO-TIMHEWHAs (PyHKUMH. DJIEMEHTapHOE
UCCIJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

Crenennast QyHKIUS ¢ HATYpaJdbHBIM U IEJIBIM TIOKa3zateneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa MW rpaduk KOpHS N-OM CTENEeHH KakK (YyHKUUH OOpaTHOU
CTEICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckass (yHKIHH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GyHKLHIA YUCIOBOTO apryMEHTA.

OYyHKIMOHAIbHBIE 3aBUCHUMOCTHM B pEaJbHBIX MPOLECcCaX M SBICHUAX.
['paduku peasibHBIX 3aBUCUMOCTE.

Hauana MaTeMaTH4ecKoOro aHajin3a

[TocaenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTU4YECKOU VHYKIIHAH. MoHOTOHHBIE U OTpaHUYCHHBIC
MOCJEA0BATEIBHOCTU. VICTOpUS BO3ZHUMKHOBEHUS MAaTeMaTHYECKOrO aHaNIM3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

Apudmernueckas 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMeTpHUYeCKOn
nporpeccuu. JIMHEMHbIN U SKCIIOHEHIMAIIbHBIN pocT. Uncino e. @opmylia CI0KHBIX
npoueHTOB. lcnonb30BaHWe NPOTpEeCcCHM U PELIEHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.

HemnpepoiBHBIE (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEpPBAJIOB [UJIsl PEIICHUS HEPABEHCTB. [IprMeHeHHE CBOWCTB HENPEPBIBHBIX
byHKIUH 175 petieHus 3aaay.



[lepBas u BTOpast npon3BoaHbIe GyHKIMU. OnpeneneHne, reOMeTPUIECKUA 1
bu3znyecKuil CMBICI MPOU3BOAHOMN. Y paBHEHUE KacaTebHOU K rpaduKy QyHKIIHH.

[IpousBogHbie  3nemeHTapHbIX  (QyHKuud.  IlpousBomHass ~ CyMMbl,
IPOU3BENIEHNUS], YaCTHOTO U KOMITO3ULIMH (PYHKIIH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oInepaunyM HaJ MHOXECTBAMHM M KX CBOWCTBA. Jlmarpammsbl
Oiinepa-Benna. IlpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAHUS PEaJIbHBIX IPOLECCOB M SABJICHWI, IPU PEUICHUH 3adad U3 APYIrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaIaHCKOro BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MO3UIINN 00YUaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  OOIecTBa,  MPEJACTaBIECHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
IpOLEAYp TpaKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aMMOJEHUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUM C MX
GyHKIMSIMU ¥ HA3HAYCHUEM,

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTh POCCUNUCKON IpakAaHCKOW WJEHTUYHOCTH, YBaKEHUS K
MPOIIUIOMY M HACTOSMIEMY POCCUICKOW MAaTEMATHKH, LIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JIOCTHKEHHH B JPYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIUTAHMSI

OCO3HAHMWE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO TMOBEICHUS, CBA3AHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTHKEHUW HAyKM W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS .

ACTETUYECKOE OTHOILICHUWE K MHPY, BKIIOYAS 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCy ACHUIH, BOCIPUUMYHNBOCTh
K MaTEMaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3uuecKoro BOCIIUTAHUS



cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKWe 3HAHUS B
UHTEpecax 3J0pOBOTro U 6€30MacHOTr0 00pasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOC IMHTaHWE, COAJAaHCHPOBAHHBIA PEXKHUM 3aHITHH U
OTJbIXa, peryssipHas (pu3nveckas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHHUSA:

TOTOBHOCTh K TPYyAy, OCO3HaHWE IICHHOCTH TPYAOJIO0Us, HWHTEpEC K
pa3nmuyHbIM  cepaMm  NpodecCUOHAIBHOW  JESATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccun u peanr30BbIBaTh COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YecKOMy  OOpa3OBaHHIO H
caMOOOpa30BaHUI0 HAa TMPOTSIKEHUU BCEU KU3HH, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIIECHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTUUECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHUSI:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAIBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOTHOU U COIUAIIBHOU
Cpelibl, 0CO3HaHUE II00ATBHOIO XapaKTepa 3KOJIOTMUECKUX MPOoOIeM, OpUEHTAlUS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWM I pelieHus 3agad B 00JiacTu
OKPYXarUEH Cpepl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOXHBIX
MTOCJEACTBUN JIJIs1 OKPYKAIOIIEW CPEJIbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHHUS

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKHW W  OOIIECTBEHHOW  MPAKTHKW, TMOHUMAHHE
MaTeMaTUYeCKOW HayKh Kak cdepbl UYeTOBEYECKOM JEeSTENBHOCTH, JTaroB €&
pPa3BUTUS M 3HAYUMOCTH [JI1 PAa3BUTHUS UMBWINA3ALMHU, OBJIAJICHUE S3BIKOM
MAaTEMATUKU W MaT€MaTHUYECKOW KYJIbTYpOM KaK CpPEACTBOM ITO3HAHHUS MU,
TOTOBHOCTh OCYILECTBIIATH MPOCKTHYK) M MCCIEIOBATEIbCKYI) JEATEIbHOCTD
VHJIMBUIYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATbDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBbie Jiornyeckue J1eiicTBHUA:

BBISIBIAITH M XapaKTEPU30BATH CYIIECTBCHHBIE MPU3HAKUM MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUNW MEXAY TMOHATHAMH, (OpMyIHpOBaAThH
OTIpe/IeICHUs] TIOHATHM, yCTaHABINBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINH,
OCHOBAHUSI /11 00O0OIIEHHS U CPaBHEHMS, KpUTEPUHU MTPOBOAMMOTIO aHAIIN3a,

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH MU  MPeoOPa3oOBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC;

BBISIBIIAITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX M YTBEPXKACHUSAX, Mpeiaratb KpUTCPUH JIS
BBISIBJICHUSI 3aKOHOMEPHOCTEW ¥ TPOTUBOPEUHIA,



Je7aTh BBIBOJLI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIFOUEHUI 110 aHAJIOTHH;

MPOBOAUTEH CAMOCTOSITENILHO JOKa3aTEIhCTBA MATEMAaTUYECKUX YTBEPKICHUI
(mpsiMBIE ¥ OT MMPOTUBHOI0), BBICTPANBATh apTYMEHTAIINIO, IPUBOAUTh TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI,

BBIOMpaTh CIOCOO pelreHus ydeOHOW 3amauu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoNee TMOAXOMAIIMH ¢ yIETOM
CaMOCTOSITEIIHO BBIICJICHHBIX KPUTECPHEB).

Ba3oBble ucciiegoBareLCKHe 1eHCTBUSA .

UCIIOJIB30BaTh BOMNPOCHl KaK HCCIIEIOBATEIIbCKAM WHCTPYMEHT MO3HAHMS,
(GopMyIMpOBaTh  BONPOCHl,  (UKCHPYIOIIME  MPOTUBOpEUHEe,  MpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APTyMEHTUPOBATH
CBOIO MO3ULIUI0, MHEHUE;

MIPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTUYeCKOro 00bheKTa, SBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK]1y OObEKTaMH, SBJICHUSMH, MPOIECCAMU,

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh OOOOIIEHUSI M BBIBOABI MO pe3yJbTaTam
MPOBEAEHHOTO  HAOJIOJICHMs,  UCCJECJOBaHMs, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIHTAaTOB, BHIBOJIOB U 000OIIICHHMIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOlecca, a TaK¥Ke BBIJBUTAThH
MPEOIOKEHHS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanmeii:

BBISIBIIATH JeUIUTHI MHPOPMAIIMH, JAaHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOIIPOC U JJIsI pELICHHUS 3a]1a4H;

BBIOMpaTh HHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIIUIO PA3IUYHBIX BHUAOB U
dbopm nmpeacTaBIeHus;

CTPYKTYpPHpPOBaTh HH(POPMAIINIO, TPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH Ipapruecky;

OLICHUBATh HaJEKHOCTD uHpopmanuu 1o CaMOCTOSATENIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

OOmmenne:

BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOLIEHHUs], SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pECHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUSI MO XOJy PEIICHUs 3aJauyH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJIbTarT,

B X0Jie 0OCYXJCHHS 3aJlaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXIaeMON TEMBHI,
npoOJieMbl, pelIaeMoil 3aJauyd, BBICKA3bIBATh HJCH, HAICJICHHbIE HA TOUCK
pElIEHUs], COIMOCTABIISITh CBOU CYXIEHUA C CYXKICHHUSIMHU JPYTUX YYaCTHUKOB



nuanora, oOHapyXMBaTh Pa3jU4Me M CXOJICTBO IMO3WIIMHA, B KOPPEKTHOU (dopme
(opMyIMpOBaTh pa3HOIJIACHS, CBOH BO3PAKEHHS;

MPEACTABIATh PE3YJIbTATHl PEUICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMar BBICTYIUICHHS € Y4€TOM 3ajad
MPE3CHTALUU U OCOOEHHOCTEHN ayTMTOPHUHU.

PerynsiTuBHbIE YHHBeEpcaJbHbIe Y4eOHbIE NeiCTBUSA

Camoopranusanus:

COCTAaBJISITh ILJIaH, AJITCOPUTM PEILICHUs 3a/1a4i, BEIOUpATh CIIOCOO pEelIeHUs C
y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMAITHH.

CaMOKOHTPOJIb, IMOLMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh  HAaBBIKAMH  IIO3HABATEIIbHOM  pedieKCMH KaKk  OCO3HAHUS
COBEPIIIACMBIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJBTATOB, BIIAJICTh
croco0amMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca M pe3yibTaTa pelIeHUs
MaTeMaTHYECKOH 3a/1a4H,;

NPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HalJICHHBIX OMMUOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHATH IPHYUHBI
JIOCTIDKEHUS WJIM HEIOCTHUKEHUSI PE3YNIbTATOB JICSITEIILHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY .

CoBMecTHAasI 1eITEJILHOCTD !

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTBl TpW penieHUH Y4YeOHBIX 3a7ad, MPUHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, TJIAHUPOBATh OPraHU3alUI0 COBMECTHOM pabOThI, paclpeieisiTh
BUJIBI paboOT, JIOrOBApUBATHCS, OOCYXKIaTh TMPOIECC U PE3yJabTaT padOTH,
0000111aTh MHEHUSA HECKOJIBKUX JIFOAEH;

y4acTBOBaTh B IPYMIIOBBIX (opMax padoThl (0OCYKIACHMS, 0OMEH MHEHUH,
«MO3TOBBIC INTYPMBI» ¥ WHBIE), BBINOJIHATH CBOKO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU UWICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHsIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJiacce oOydaronuics TOIYYUT CICAYIOIINE
MPEAMETHBIC PE3YJIBTAThl MO OTACIBHBIM T€MaM pabouel MporpamMMbl YIEOHOTO
Kypca «Anrebpa 1 HayaJla MaTeMaTHYECKOTO aHaTN3a».

Yucna v BBIYMCICHUA:



cBOOOJIHO OMNEPUPOBATh MOHATHUAMHU: PAIMOHATIBHOE YHCIO, OECKOHEUHas
nepuoanyeckass JpoOb, NPOLEHTHI, HPPALUOHAIBHOE YHCIIO, MHOXECTBA
PAlOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM U TMPOLEHTHl JJs PEIICHUs MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICN 3HAHUHN U PEAJIbHOM KU3HU,

NPUMEHSATh NPUOIMKEHHBIE BEIYUCICHNUS, IPABUIIA OKPYTJICHHUS], IPUKUIKY U
OLICHKY PE3yJbTaTa BbIUYNCIICHNH;

cBOOO/ZIHO ONEpUpOBaTh TIOHATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YUCEN IJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATypabHON
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM OKa3aTeleM,;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: JOrapupM UHCIA, JECATUYHBIE WU
HaTypaJibHbIE JIOTapU(MBbI;

CBOOOJHO ONEPHPOBATH MOHATUSAMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'E€HC
YUCIIOBOTO apIyMEHTAa,

OIEpPUPOBATh MOHATUAMH. APKCHUHYC, apPKKOCUHYC M apKTaHI'€HC YMCIIOBOIO
apryMeHra.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,;

OPUMEHSATh pa3jMyYHble METOJbl pPEIICHHUS pPalMOHAIbHBIX U JApPOOHO-
pallOHAIBHBIX YPaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH TMOHATUSIMHU. MHOTOWIEH OT OJHOW IMEePEMEHHOH,
MHOTOUWJIEH ¢ IelbIMH KO3 (duiueHTaMy, KOPHH MHOTOYJIEHA, HPUMEHSThH
JIeJIEHWEe MHOI'OYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIA PEeLICHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATH TOHATHUSAMU. CHCTEMA JIMHEHWHBIX YpaBHEHMH,
MaTpUlla, ONpPENEIUTENb MATpUIBl 2 X 2 W €ro IeOMETPUYECKHH CMBICH,
UCIIOJIb30BaTh CBOMCTBA OMpeAeNnuTeNst 2 X 2 [js BBIYUCICHUS €ro 3HA4YCHMS,
IIPUMEHSATh ONPEACIMTENN Ul PELICHUs CUCTEMbl JIMHEWHBIX YPAaBHEHMWH,
MOJEIUPOBATh PEAJIbHBIC CUTYAlUU C IIOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJCIM C IOMOIIBI0 MaTpPULl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH MOJYYEHHBIN PE3YyJIbTAT;

UCIIONIb30BaTh CBOWCTBAa JIEUCTBUH C KOPHAMU JJsi MpeoOpa3oBaHUs
BBIPAKEHNH;

BBITNOJIHATH NPe0Opa30BaHuUs YUCIOBBIX BBIPAXKEHUM, COJIEPIKALMX CTEIEHH C
paLMOHAJIBHBIM [10KA3aTelIeM;



UCII0JIb30BaTh CBOMCTBa JorapudmoB TUTSL npeobpa3oBaHus
Jorapu(pMHUECKUX BBIPAKCHUI;

CBOOOJHO ONEPHUPOBATh MOHATHAMHU. HppAUMOHAIbHBIE, IOKAa3aTEIbHbIE M
Jgorapu(pMuUecKre ypaBHEHUS, HAXOJUTh UX PELIEHUS C IOMOIIBIO PABHOCUIIBHBIX
NEPEXO0/I0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (HOPMYIIBI JIJIsl MPeoOpa30OBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZIHO ONEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpPABHEHME,
OPUMEHATh HeoOxoaumble  (OpMyJbl  JUJIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHU,

MOJICJIMPOBATh peajbHblE CHUTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHMSI, YpaBHEHMsS, HEpPAaBEHCTBAa IO YCIOBHMIO 3aJayd, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM allliapaTa aiareopsl.

DOYyHKIMH U TPAPUKH:

CBOOOJHO ONEpUPOBATh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aJjaHus (PYHKIUH,
B3aUMHO O0OpaTHble (QYHKUIUH, KoMIo3uuus GyHKUMA, Tpaduk ¢(yHKUIHH,
BBINIOJIHATDH 3JIEMEHTapHbIE MTpeoOpa3zoBaHus rpauKoB PyHKIUH;

CcBOOO/JIHO OIEPUPOBATh MOHATHUAMM: OOJIACTH OINPEAEIEHUS U MHOMXKECTBO
3HaYeHUH QPYHKINU, HYJIU QYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/JIHO OMEpPUPOBATH TMOHATHIMH. UYETHBIE M HEUETHBIE (YHKIIHH,
nepuoandeckre QyHKINUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIHH, MAaKCUMYMBI U
MUHUMYMBI (DYHKITMM, HauOoJiblllee W HaWMEHbIIee 3HAaYeHUE (YHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUAMHU: CTENEHHas QYHKIUS C HATYpaJbHBIM U
HelabIM TOKa3zaresneM, rpauk CTENeHHOW (YHKIMH C HAaTypaJlbHBIM M IEJbIM
nokasaresieM, rpaduk KOpHS N-Oi CTeneHW Kak (PYHKIMU OOpaTHOM CTENEHU C
HaATYpaJIbHBIM ITOKa3aTeleM,;

ONEepUpPOBaTh MOHATUAMHM: JIMHEHHAs, KBaJpaTW4Has U JPOOHO-TUMHEHHAs
(yHKIUH, BBIIOJIHATh 3JIEMEHTAPHOE MCCIIEN0BAHUE U IOCTPOEHUE UX I'Pa(UKOB;

CBOOOZIHO ONEpUpPOBaTh MOHATHAMM. IOKa3aTelpHas M Jorapudmuyeckas
(GyHKIIMH, WX CBOMCTBA M TpauKH, HCIOJIB30BaTh UX Tpapuku sl pelieHus
YPaBHEHUH,

cBOOOJIHO ONEPUPOBATH TMOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
OIIpEEICHUE TPUTOHOMETPUUECKHUX (DYHKIIUI YUCIOBOIO apryMeHTa,;

UCIONB30BaTh rpaduku (yHKUMH Ui HMCCIEAOBAHHUS IPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3aJa4 U3 IPYruX y4eOHBbIX MPEAMETOB U peajbHOU
KU3HHU, BBIpaXXaTh (HOpMyIaMH 3aBUCIMOCTH MEX]y BETUUHMHAMH;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOZIHO ONEpUpOBaTh HOHATUSAMM: apuMeTHyeckas M TIeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIas T€OMETPUYECKAsl POTrPeCcCcusi, TUHEHHBIN U



HKCIMOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCUU MJIs PEIICHUs PEalbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO ONEPUPOBAThH MOHITUSAMU: MOCIEI0BATEILHOCTh, CIOCOOBI 3aaHuUs
MOCNIEA0BATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IIOCIIEIOBATEIbHOCTH,
MOHMMATh OCHOBBI 3apOXKIACHHS MAaTeMaTHYECKOro aHalh3a KakK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJHO OIEPUPOBATh MOHATHSAMU. HENpPEepbIBHbIE (YHKIUHU, TOYKH
paspeiBa rpaduka GyHKIIMH, aCUMIITOTH rpaduka QyHKIUY,

cBOOOJHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HETMpEphbIBHAS Ha OTpPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPBIBHBIX YHKITUN JIS pEIISHUS 3a/1a4,

CBOOOJTHO OIEpPUPOBATh TOHATUSIMHU. TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKINY,

BBIUUCIISATh MPOU3BOJIHBIE CyMMBI, POU3BEACHHS, YACTHOTO U KOMIIO3HUIIHH
IBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH,

UCIIOJIb30BaTh T'€OMETPUYECKUH M (DU3NYECKUU CMBICI TPOWU3BOJHOW s
penieHus 3a1ay.

MHoKecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTH TMOHATHUSAMHU. MHOXKECTBO, OMEpaluud  Haj
MHO>KECTBaMH,

UCIIOJI30BATh TEOPETUKO-MHOKECTBEHHBIHN amnmapar Jjisl ONMCaHUsl peaTbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3aJ1a4 U3 JPYTHX YY€OHBIX MPEIMETOB,;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEeMaTUYECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHHS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/n NpOorpaMMbl Bcero Kontpoaenpie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypenI
MHOXeCTBO J1eHICTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUI
5 Oynkiun 1 rpapuku. CreneHHas QyHKIMS ¢ 12 1
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
WppanmoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHHUSI
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEeHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 99 1
ypaBHEHUS
[TocnemoBaTenbHOCTH U TPOTPECCUH 10
HenpepoiBable pynkiuu. [IponssoaHas 20
9 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoxa Bcero Konrpoarupie  IMpakruteckue u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 MHoecTBO, onepaluy HaJl MHOKECTBAMH 1
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeneHnne TeOpeTUKO-MHOKECTBEHHOTO 1
arnrmapara i peleHus 3a1a4
Parnonanbsuele unciia. OOBIKHOBEHHBIC U
4 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKUE APOOH
Parnonanbshele unciia. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANUECKHUE TPOOH
6 [Ipumenenue npobeit ¥ MpPOLEHTOB JIs 1
penieHus MPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOeit u MPOLEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
8 JlelicTBUTEeNIbHBIE YKCIa. PalinoHanbHbIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckre onepannu ¢ 1
JIECTBUTEIIFHBIMU Y CIIAMH
10 Moaynp AEHCTBUTEIBHOIO YHCIIA U €70 1

CBOMCTBA




11

[TpubnuxkEHHBIC BEIYUCIICHUS, TIPABUIIA
OKpYTIJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHEBIE MCTOABI pCHICHUA LCJIbIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEILICHUS LETbIX U
JIpOOHO-PALIMOHAJIBHBIX YpaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELLICHUS IENbIX U
JIPOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMu K03 puiineHTamu.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucrem TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHI.
OnpenenuTens MaTPUIILI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCIICHHE €T0 3HAUCHHS

20

OnpeaenuTenb MaTPUILbI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

21

[IpuMeHenue onpeaenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPaBHECHUN




22

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

23

24

25

Pemenune npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN
KoHntposbHas padota: "PanmonanbHbie
ypaBHEHUA U HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus (HYHKIUH.
B3aumuo obpatubie ¢pynkiuu. Kommnosunus
byHKIUI

26

I'paduk pyHKIIMU. DIeMeHTapHbIE
npeoOpa3oBanus rpagukoB GyHKIUN

27

28

29

OO6nacTh onpeneneHuss 1 MHOKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkun.
[IpomexyTKH 3HAK TOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKLINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.

Haubosnbiiee u HanMeHblee 3HAYCHUE
(GYHKLINU Ha TPOMEXKYTKE

30

Jluneiinas, kBagpaTudHas U IpoOHO-
TuHeWHas QyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHNe TPaPUKOB ATUX (YHKITAN
DJIeMEHTAapHOE HCCIIEIOBAaHUE U
NOCTPOCHHE TPAPUKOB STHX (PYHKIUI

33

CreneHn C LIETILIM ITOKa3aTeiaeM. bruHoMm




Hrrotona

CreneHsb ¢ LOCJIBIM ITOKa3aTCJIEM. bunom

34 Hsrorona
CrenenHasi GQyHKIHS C HATypaIbHBIM U

35 LEeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KontponbHnas padora: "Crenennas
¢bynxknus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIICHHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTYpaIbHOM
CTEIEeHH U ero CBOMCTBa

39 [Ipeo6Gpa3oBaHMs YUCIOBBIX BBIpaXKEHUI],
COJIEprKalINX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHUIA,
COJIeprKalUX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YHUCIOBBIX BBIPAXKEHUH,
COJIeprKalUX CTENEHU U KOPHU
Wppaunonansueie ypaBHeHHs. OCHOBHbIE

42 METO/Ibl PEIIEHUs UPPALMOHATIBHBIX
YPaBHEHUHU
UppatmonansHelie ypaBHeHHs. OCHOBHbBIE

43 METO/Ibl PEeIIEHUs UPPALMOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHUs. OCHOBHbIE

44 METO/bI PEILIECHNS UPPALMOHATIbHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHMIBHBIC nepexoabl B pCIICHUN

46 UPPALMOHATIBHBIX YPaBHEHUM

47 PaBHOCWIIbHBIE TTEpEXOAbI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
HUPPALMOHATILHBIX YPaBHEHUN
CaoiicTBa u rpaduK KOpHs N-Oi CTEHCHH

49 KaK QYHKIIMH OOpATHOW CTETICHH C
HaTypaJIbHbIM [10Ka3aTeleM
CaoiicTBa u rpaduK KOpHS N-Oi CTEHCHH

50 KaK (YHKIIUU OOpaTHOU CTETICHH C
HaTYpaJIbHBIM MOKa3aTeleM
KonTponbHas padora: "CsoiicTBa u rpaduk

51 KOpHsI N-oii ctenenu. ppannoHanbHbie
ypaBHEHHS"

59 CreneHsp ¢ palliOHAIBLHBIM [T0OKA3aTeIeM U
€€ CBOMCTBA

53 Crenensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
€€ CBOICTBa

54 Crenens ¢ pallMOHAJIBHBIM MOKa3aTeleM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN IS
peleHus: ypaBHEHUN

57 Hcnonp3oBanue rpaduka GyHKIMA 115

pelieHus: ypaBHEHUN




[Tokazarenbubie ypaBHeHHs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKa3aTeIbHbIX 1
ypaBHEHU U
[loka3arenbHble ypaBHeHU. OCHOBHbIE

59 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntponbhas padota: "[loka3arenpHas 1
¢yukmus. [TokasarensHbie ypaBHEHUS "

62 Jlorapudgm yucna. CoiicTBa Jorapudpma 1

63 Jlorapudm uucna. CoiicTBa gorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1

65 JlecsTuHble ¥ HATypaJbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapr(pMbI 1

67 [IpeoGpa3oBanue BbhIpaKE€HUH, coAepKaIIUX 1
Jgorapu@msl

68 [IpeobpazoBaHue BBIpaKEHHIA, COEPKALIIX 1
JorapupmMbl

69 [TpeoOpa3oBaHue BRIpaXCHUH, COACPIKAIIIX 1
JorapupmMbl

70 Jlorapudmuueckas pyHkuus, e€ cBocTBa U 1
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIIUN AJIs 1

pelleHusl ypaBHEHUH




Wcnonb3oBanue rpaduka GyHKIUN 1Ist

73 pelIeHHs] ypaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/bI peIIeHUs JToTapu(PMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTapUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHenus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTapUPMUISCKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU
jorapupMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrponsnas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 ompeieJICHUE TPUTOHOMETPUUECKHIX

(GYHKIHI 4KMCIOBOrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUECKHIX 1
(GYHKIMI 9HUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1

89 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBI 1

90 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

01 [IpeoOpa3oBaHe TPUTOHOMETPUIECKUX 1
BBIPAKECHUIN

92 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKCHUI

93 [IpeoGpa3oBaHne TPUTrOHOMETPUUECKUX 1
BBIpOKCHUH

94 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUN 1

96 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHHA 1

97 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUI 1

98 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1

99 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUI 1

100 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbHas pabora:

101 "TpuroHoMeTpudecKre BEIpaXKEHUS U 1
TPUTOHOMETPUUECKHUE YPAaBHEHUS "

102 [TocnenoBatenbHOCTH, CLIOCOOBI 3aJaHUS 1

rnocieaoBaTelbHOCTEM. MeTo




MaTeMaTUYECKON MHIYKIINU

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTH. MicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpuiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBIBArOIICH
FeOMETPHUECKOM MPOrpeccuu

108 JIMHEHBIN U YKCIOHEHUUAIIBHBIA POCT.
Yucno e. DopMya CI0KHBIX POLUEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Yucno e. DopMyina CIOKHBIX TPOLIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajs peeHus
pealbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa

111 KonTponbHas padora:
"[TocnenoBaTenbHOCTH U TPOTPECCUH

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI rpapuKoOB
byHKIHHA

114 CaoticTBa (h)yHKIUI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaoticTBa (h)yHKIUI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEpPBAJIOB ISl pEIICHUS

HEPaBEHCTB




MGTOI[ HUHTCPBAJIOB IJIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IpumeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUMI 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOAHBIC GYHKIIUU

122 OnpezneneHue, reoMeTpUIECKUNA CMBICIT
MIPOU3BOAHOM

123 Omnpenencane, GU3MUECKANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUHA

195 YpaBHeHUe KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIHIA

127 [Ipou3sBoHbIE AIIEMEHTAPHBIX (DYHKIIMH

128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIINH (HYHKIIHA

129 [IpousBoaHas CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIINH (HYHKIIHA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas pabora: "IIpousBogHas"

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aLIUs




3HaHU: "YpaBHEHUA"
133 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aLUs 1
3HaHui: "OyHkun"
134 Hrorosasi kKoHTpoOIbHAs paboTa 1 1
135 Wrorosas KoHTpoJbHAS paboTa 1 1
136 HOBTOP@HI/IC, 0000111eHHE, CUCTEMAaTH3 Al 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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