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1. HOACHHUTEJIbBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «AnreOpa u Hadajlla MaTeMaTH4YE€CKOIO
aHanu3ay yriayon€HHoro ypoBHs 11 ydamuxcs 10 —11 knaccoB pazpaboTana Ha OCHOBE
®denepansbHOr0 rocyIapCTBEHHOIO 00pa30BAaTENbHOIO CTaHAApTa CPEJHEro OOIIEro
o0pa3oBaHusA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, MPEABABISEMBIX K
MaTeMaTH4ecKOMy 00pa30BaHUI0, U TPAIUIINI poccuiickoro oOpasoBanus. Peannzanus
MpOrpaMMbl 00ECTIEUNBAET OBJIAJICHUE KIFOUEBBIMU KOMIIETEHIUSMHU, COCTABIISIOINMU
OCHOBY i1 CaMOpa3BUTHUS M  HENPEPBIBHOIO  00pa30BaHUs, ULEIOCTHOCTh
OOLIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS JINYHOCTH YYaIIUXCH.

HNEJIM U3YYEHUSA YYEBHOI'O KYPCA
VYueOHsIil Kypc «Anredpa u Hayajaa MaTEMaTUUECKOTO aHATU3a SIBJSETCS OJTHUM

U3 HauboJiee 3HAUMMBIX B MPOrpaMMe CpPeHEro o0Iero oopazoBaHusi, MOCKOJIbKY, C
OJIHOW CTOPOHBI, OH OOECIEeUYMBACT MHCTPYMEHTAIbHYIO 0a3y sl W3Y4eHHUs BCEX
€CTEeCTBCHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, (OPMHUPYET JIOTUYECKOE H
a0CTpaKTHOE MBIIIJIEHUE YYalIUXCSd Ha YpPOBHE, HEOOXOAUMOM IS OCBOCHUS
nH(OpMaTUKH, OOIIECTBO3HAHUS, UCTOPUM, CIIOBECHOCTH M JPYTHX IUCHMUIUIMH. B
paMKax TaHHOTO y4eOHOTro Kypca oOydaromifecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM
COBpPEMEHHOW HayKu, KOoTopas (OpMYJIHUPYET CBOM JOCTIIKCHHS B MaTeMaTHYECKOU
dbopwme.

VY4eOHbIl Kypc alireOpbl 1 Hayall MAaTEMAaTHYECKOTO aHaTN3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCTICIIHOTO OBJQJCHHUS 3aKoHaMu (U3UKHU, XUMUH, OWUOJOTHUH, MOHUMAaHUS
OCHOBHBIX TEHACHIIUN pa3BUTHS SKOHOMUKH U OOIIECTBEHHOW >KU3HH, IO3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX ILH(PPOBBIX M KOMIBIOTEPHBIX TEXHOIOTHUSX,
YBEPEHHO UCIOJIBb30BaTh UX JJIA JalTbHEHIIero o0pa3oBaHus U B MOBCEIHEBHOMN KU3HHU.
B 1o xe Bpems oBnameHHe aOCTPAKTHBIMH U JIOTUYECKU CTPOTUMH KOHCTPYKIIHUSIMU
anreOpsl 1 MaTEMATUYECKOTO aHAIN3a Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTb, JOKA3bIBaTh YTBEP)KICHUS C TMOMOIIBIO WHAYKIUU U
paccyknaaTh  JCAYKTHBHO, HCIOJB30BaThb  00OOIIEHWE W  KOHKPETU3AIIHIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIJICHUE.

B xone w3yuenus ydeOHOro Kypca «Anrebpa W Hayajia MaTeMaTHYECKOTO
aHanu3a» OOydYalolIuecss TOJYYaroT HOBBIM ONBIT PEIICHHUS MPUKIATHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOEHHSI MAaTeMaTUYECKHX MOJENEH peanbHbIX CUTYyaluH,
MHTEPIPETAUUN MOJTYYEHHBIX PELICHUM, 3HAKOMSTCS C MPUMEPAMH MATEeMaTUYECKUX
3aKOHOMEPHOCTEHN B MPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMUCS MAaTEMAaTHUYECKUMHU
OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHpIli Kypc o001amaeT 3HAYUTENBHBIM BOCHUTATENBHBIM TIOTCHIIMAIIOM,
KOTOPBI  peanu3yeTcss Kak d4epe3 Yy4eOHbI MaTephall, CHOCOOCTBYIOIIUN
GbOopMUPOBaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M uepe3 crnenuduxky ydeOHOU



NEeATeNIbHOCTH,  TpeOyromied  MpOJOJDKUTENbHOW — KOHIEHTpAllMM  BHUMAaHWUS,
CaMOCTOATENBHOCTH, AKKYPATHOCTUA U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe mMetoauku oOydeHHs ajqreOpe W HadajaM MaTeMaTUYECKOIro aHaiau3a
JICKUT ACATETLHOCTHBIN MPUHIIUIT 00 yUEHHUSI.

B cTpykrype yueOHOro kypca «AnreOpa v Havajla MaTEMaTHYECKOTO aHAIU3a»
BBIICJIEHBI  CIIEAYIOIIHUE  COACPKATEIBbHO-METOAUYECKHE JIMHUM: «Yucna wu
BbIUMCIICHUA», «DyHKIMU U rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTEMaTUYECKOr0 aHanu3a», «MHOKeCTBa U JIOTUKa». Bce OCHOBHBIE COJIEPKATEIBHO-
METOAMYECKUE JMHUM W3YYarOTCA Ha TMPOTSKEHUU ABYX JIeT oOydeHUs Ha YpPOBHE
CpelHero oOuiero oopa3oBaHMsl, €CTECTBEHHO JAOMOJHAS APYT ApPyra U MOCTENEHHO
HACHIIAsICh HOBBIMU TeMaMu U paszzgenamMu. J[aHHBIM y4eOHBIH Kypc SIBISETCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIUHAET B ce0e CcoAep)KaHHE HECKOJIBKUX
MaTeMaTHYEeCKUX JUCIUIUINH, TAKUX Kak ajredpa, TPUTOHOMETPHS, MaTeMaTUYECKUN
aHAJIU3, TEOPUS MHOKECTB, MareMaTuyeckas Jjoruka u npyrue. [lo mepe Toro kak
oOyJaromiuecs: OBIaAeBal0T BcE€ OoJiee MUPOKUM MATEMATHUECKUM anmnaparoM, y HUX
MOCJICIOBATeNIbHO  (pOPMHUPYETCSI W COBEPIICHCTBYETCS ~ yMEHHUE  CTPOUTH
MAaTEMATUYECKYI0 MOJIEJIb PEATIBHON CUTYAllUH, TPUMEHATh 3HAHUS, MMOJIYYCHHBIE TIPU
U3YYEHUU Y4YeOHOTO Kypca, IS PEIICHHS CaMOCTOATENIBbHO C(HOPMYIHMPOBAHHOM
MaTeMaTUYECKOM 3aJa4uH, a 3aT€M UHTEPIIPETUPOBATh CBOM OTBET.

ConepxaTtenbHO-MeTOANYECKAsA JIMHHUS «YUuciaa W BBIYKMCICHUS» 3aBEpILIAET
(dbopMHUpOBaHUE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOpOEe OBLIO
HA4YaToO Ha YpPOBHE OCHOBHOTO o0Iero oOpaszoBanus. Ha ypoBHe cpeanero oOiero
oOpa3oBaHus 0co00e BHUMaHHE yJensieTcss (OpMUPOBaHMIO HABBIKOB PAIllMOHAIBHBIX
BBIUMCIICHUH, BKIIOUAIOIMINX B ce€0sl MCIIOJIH30BAaHUE PA3IMYHBIX (OPM 3aMKCH YKCa,
yMEHHE JeiaTh NPUKUIKY, BBIMOIHATH NPHOTMKEHHBIC BBIYMCICHUS, OIICHUBATH
YHUCIIOBbIE BBIpAXKEHHUSA, paboTaTh C MATEMaTHUYECKUMHM KOHCTAHTaMH. 3HAKOMBIE
0Oy4YaromMMCsi MHOKECTBA HATYPAJIbHBIX, LIENbIX, PAIIMOHATIBHBIX U JCHCTBUTEIBHBIX
YUCeJl JOMOIHSAKTCS MHOKECTBOM KOMILUIEKCHBIX YUCell. B KaXX10M U3 3TUX MHOKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIC €My CHEIU(pUYECKHe 3aJa4l U ONepaIuu: JCIICHNUE
HalleJI0, ONEPUPOBAHUE OCTAaTKAMHU HAa MHOYKECTBE LIEJIBIX YHUCEI, 0COObIE CBOMCTBA
pPAIMOHANIBHBIX W WPPALMOHAIBHBIX YHCEN, apu(METHYEeCKHe Olepaiuu, a TakKe
W3BJICUCHHE KOPHS HATYPAJIbHOM CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL
bimaromapsa mnocimenoBaTeNbHOMY pPAaCIIMPEHUIO Kpyra MCIIOJIB3YyEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOXXHOCTAMM WX NPUMEHEHUs Ui PELICHUs Pa3IM4HbIX 3a7a4
dbopMupyeTcsi TpeACTaBICHHE O EANHCTBE MaTeMaTHKA KaK HAaykKu U €€ pOiu B
MIOCTPOCHUHU MOJIeJIed pealbHOro MHupa, IMIHUPOKO HCHOJIb3YIOTCA 0000IIeHHe |
KOHKpETH3ALU.

JIuans «YpaBHEHUS M HEPABECHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
0o0y4eHHUs Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHuUs, MOCKOJIbKY B KaXIOM pa3jeie



[IporpaMmbl TPETYCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3aaad. B pesynbrare
oOyyJaroluecsi OBJIQJIEBAIOT PA3IUYHBIMU METOJAMHU PEHICHUS palMOHATbHBIX,
UPpAIlMOHANBHBIX, TOKA3aTENbHBIX, JOTAPUPMUYECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHU, HEPABEHCTB W CHCTEM, a TaKXke 3a7ay, COJEPKAIIMX MapaMeTphl.
[lonyueHHblE YMEHHUS IIMPOKO HCIOJB3YIOTCS TMPU MCCICIOBAHUM (DYHKIUN C
MIOMOIIIBIO MPOU3BOIHOM, IPU PEIICHUU MPUKIAJTHBIX 3a7a4 M 3aJ1ad Ha HaXOXJCHUE
HauOONBIINX YW HAUMEHBIIUX 3HaueHU (QyHkiuu. JlaHHas comepiKarenbHas JTUHUS
BKJIIOYAET B ce0s Takke (OpMUpOBaHHE YMEHUH BBIMOJIHATH PACU€Thl MO (Hopmysam,
npeoOpa3oBaHusi  pallMOHAJIBHBIX, HUPPAIMOHATIBHBIX U  TPUTOHOMETPHUYECKUX
BBIPOKCHUH, a TAKKe BBIPAXKEHUM, COAEpKAIMX CTeneHu u jorapudmel. braromaps
U3YUYEHUIO alre0panvyeckoro Marepuajga TPOUCXOAUT JalibHEHIlee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS yYalluxcsi, (OPMHUPYIOTCS HaBBIKH
JEYKTUBHBIX PACCyXACHUN, pabOThl C CHUMBOJIBHBIMU (OpMamu, MpPeCTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE pPABEHCTB M HEpaBeHCTB. Aurebpa
npemiaraet 3QpGHeKTUBHBIE UHCTPYMEHTHI JIJIsl pEIISHUS TPAKTUYECKUX U €CTECTBEHHO-
HAyYHBIX 33J1a4, HArJISHO JIGMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

ConepxartenbHo-MeTonuueckas JuHUs «DyHKIMU ©  rpaduKu»  TECHO
NepEIUIeTaeTCsl C IPYrUMH JTUHUAMH Y4EOHOTO Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCIENOBAaTEIbHOCTh HW3y4YEHHMs Marepuana. V3ydeHue  CTENEeHHOW,
MOKa3aTeIbHOM, JorapuMUIECKO U TPUTOHOMETPUUYECKUX (DYHKIIHM, UX CBOWCTB U
rpaduKoB, HMCHONb30BaHUE (QYHKIUNA JUIsl pelIeHUs 3aJad U3 JpYruxX Y4eOHBIX
IPEAMETOB U PEANBHOM KM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIN30M, TaK U
C pelieHueM ypaBHEHUW M HepaBeHCTB. [Ipu 3Tom OoJibllloe BHUMaHHUE YIENSIETCS
dbopMHUpPOBaHUIO YMEHHs BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXAY Pa3TIUYHBIMU
BEJIMYMHAMH, UCCIEAOBATh MONyYeHHbIC (QYHKIIMH, CTPOUTH UX Tpaduku. Marepuan
3TOU COAEPKATEIBHOM JIMHUM HALICJICH Ha PA3BUTHE YMEHUM U HABBIKOB, ITO3BOJISIFOIIIUX
BBIP@YKaTh 3aBUCUMOCTH MEXJY BEJIMYMHAMH B PA3IUYHON (hOpMe: aHAIUTUYECKOM,
rpadudeckoii u cioBecHOU. Ero nzydenue cnocoOCTBYET pa3BUTHIO aJITOPUTMUIECKOTO
MBIIIJICHUSI, CIOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3allMH, MCIOIb30BAHUIO
AHAJIOT U .

ConepxartenbHass nuHug «Hauama MaremMaTH4YecKoro aHaiau3a» I[O03BOJIAET
CYILIECTBEHHO pACIIMPUTh KPYr KaK MaTEMAaTHYECKUMX, TaK W NPUKIAIHBIX 3ajady,
JOCTYTHBIX 00 y4aIOIUMCS, TAK KaK Y HUX MOSBIISIETCS BOBMOKHOCTh CTPOUTH rpaduku
CJIOXHBIX (DYHKITHH, OTIPEIeATh UX HANOOJBIITNE U HANMEHBIIINE 3HAYCHUS, BBIYUCIISATh
momaau Guryp u 00bEMBI T€J, HAXOIUTh CKOPOCTH M YCKOPEHHUsI ITpolieccoB. JlaHHas
colepKarelibHasi ~ JIMHUA  OTKPHIBAET  HOBBIE  BO3MOXHOCTH  MOCTPOEHUS
MaTeMaTU4YeCKUX MOJIeJIed peallbHbIX CHUTYyallMil, MO3BOJISIET HAXOAUTh HauiIydllee
peuieHre B NPUKIAIHBIX, B TOM YHCIE COI[MAIbHO-DPKOHOMUYECKHUX, 3ajadax.
3HAaKOMCTBO € OCHOBaMHM MaTEMaTHYECKOIO aHaln3a CHOCOOCTBYET pPa3BUTHUIO



a0CTpaKTHOrO, (POPMAIbHO-JIOTMYECKOTr0 U KPEATUBHOTO MBIIUIEHUS, (HOPMUPOBAHUIO
YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTMKH B HAayKe, TEXHHUKE H
uckyccte. OOydarouecs: y3HatoT O BBIAAIOUIUXCS PE3YJIbTaTax, MOJYyYEHHBIX B XOJ€
pPa3BUTHs MaTEMAaTHKU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeToANYECKas TMHUS «MHOKECTBa U JIOTUKA» BKIIOYAET B CeOs
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATUYECKOM JIOTUKHU. TeOpEeTUKO-MHOXKECTBEHHBIE
MIPEACTABICHNS IPOHMU3BIBAIOT BECh KYpPC IIKOJBHOW MAaTEMAaTUKU W MPEIJIararoT
HanOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIMHSIOIIUNA BCE pa3fesbl MaTeMAaTUKH U €€
OPWIOXKEHUM, OHU CBS3BIBAIOT pa3Hble MATEMATHYECKUE JUCUUILIMHBI M HX
OpWIOXKEeHHsI B enuHoe 1enoe. [1oaromy BakHO AaTh BO3MOXKHOCTh 0OydYaroniemycs
NOHUMATh  TEOPETHUKO-MHOXECTBEHHBIM  A3bIK COBPEMEHHOM MAaTEMaTUKH W
UCIIOJIB30BAaTh €r0 [JIsl BBIPAXKEHHMS CBOMX MbICIEH. [[pyruM BaKHBIM NPU3HAKOM
MaTEMaTUKU KaK HAYKH CJIelyeT IPU3HATh CBOMCTBEHHYIO €Il CTPOrocTh 00OCHOBAaHMMA
U CIIEIOBAaHHE ONPEACIEHHBIM MPABWIAM MOCTPOEHUS JAOKA3aTENbCTB. 3HAKOMCTBO C
AJIEMEHTAMH MaTEeMaTUYeCKOM JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO
MBIIUICHUS] YYalluXcsi, MO3BOJSET MM CTPOUTh CBOM PACCYKICHHS Ha OCHOBE
JIOTUYECKUX MpaBuil, HOPMUPYET HABBIKA KPUTUYECKOT'O MBIILICHHUS.

B yue6HOM Kypce «Anrebpa v Hayasia MaTeMaTHYEeCKOTO aHAIN3a» IPUCYTCTBYIOT
OCHOBBl MaTEMaTHUYECKOI0 MOJEIUPOBAHUS, KOTOpPHIE INPU3BAHBI CHOCOOCTBOBAThH
(OpMUPOBAaHUIO HABBIKOB MOCTPOEHMSI MOJIETEN pealbHbIX CUTyalUil, HCCIeA0BaHUs
TUX MOJENed C TOMOILNBI0 ammapara airedpbl M MaTeMAaTHYECKOro aHalIu3a,
UHTEPIPETALMU TOJYYECHHBIX PE3YJIbTATOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH U3
pa3fesioB IpOrpaMMbl, IIOCKOJIBKY BECh MaTepual Y4eOHOro Kypca LIMPOKO
UCIIONIB3YETCA Ul PEIICHUA MPUKIANHBIX 3axad. llpu pemeHun peanbHBIX
IPaKTUYECKUX 3a]a4 00ydaroluecs: pa3BUBaIOT HA0II01aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIOJIB30BaTh AaHAJIOTHIO, O0000IaTh W
KOHKPETHU3UPOBaTh NpodiieMy. JlesaTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIIAJHBIX 3a7ad OPraHU3yeTcs B IpoLlecce U3yueHHUs BCEX TeM yueOHOro Kypca
«Anrebpa 1 Havajga MaTEMaTUUYECKOI'O aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
Ha m3ydenue ydueOHOro Kypca «Anredpa n Havyajla MaTEMAaTHYECKOTO aHAIM3a»

orBogutcs 272 yaca: B 10 xmacce — 136 wacoB (4 waca B Heaeno), B 11 kmacce — 136
4acoB (4 yaca B HEJIEIIO).

2. COAEP)KAHUE OBYYEHUS

10 KVIACC
Yuciia M BHIYUCICHUA



Panmonanbapie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIC JIPOOM, MPOLIECHTHI,
OeckoHeuHbIe nepuouyeckue npoodu. [IpumMenenue npodeit u NPoIEHTOB AJIs PEIICHUs
NPUKIAAHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIed 3HAHUN U PEAIbHOMN KU3HU.

JleucTBuTenbHble  4yucia. PanvoHanmbHblE WM MPPALMOHAIBHBIE  YHUCIIA.
ApudmMeTndeckue onepainuu ¢ 1elCTBUTEILHBIMU YiciiaMu. Moayib 1eMCTBUTEIBHOTO
yuciia u ero cporictna. [Ipubnk€HHbIE BEIYMCIICHUS, TPAaBUiIa OKPYTJICHMS, IPUKHUIKA
Y OLICHKA pe3yJIbTaTa BHIUUCIIECHUM.

Crenens ¢ nenbiM nokasarenemM. bunom Hetotona. Mcnonb3oBanue noaxoadiei
dbopmMbl 3amucK  ACHUCTBUTENBHBIX YHCEN JUIS PEIIeHUs] MPAKTHUYECKUX 3a7ad U
MPEJCTABIECHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAIbHBIM TIOKa3aTejieM W €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTENEM.

Jlorapudpm uymcna. CpoiictBa morapudma. JlecaruuHble U  HaTypajbHbBIC
JorapupMsl.

CunyCc, KOCHHYC, TaHI€HC, KOTAaHI€HC YMCJIOBOTO aprymMeHTa. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBIE MPe0Opa3oBaHus. Y paBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHHsT U ypaBHEHUA-CIEACTBUs. HepaBeHCTBO, pelieHue
HEpPaBEHCTBA.

OCHOBHBIE METOJbI PELIEHUs ILEJbIX U JAPOOHO-PAIMOHANIBHBIX YpPAaBHEHHH U
HEpPaBEHCTB. MHOIOWIeHbl OT OJHOM IIepeMEHHOW. JlerneHne MHOrowieHa Ha
MHOTOUIEH ¢ ocTtaTkoM. Teopema be3dy. MHorowieHsl ¢ 1enabIMH KO3 HUITMECHTAMH.
Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTETICHH U KOPHHU.

HppanuonaneHble ypaBHeHUS. OCHOBHBIE METOJBI PEIICHUS HPPALUOHATIBHBIX
YPAaBHEHHUM.

Iloka3arenbHble ypaBHEHUs. OCHOBHBIE METOJABI PEIICHHS IOKa3aTeIbHbIX
YPAaBHEHHUM.

[IpeoGpazoBanre BEIPAXKEHUI, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudgmudeckue ypaBHeHHs. OCHOBHBIE METO/BI PEUICHUS JIOTapU(PMUIESCKUX
YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPUUECKUE dbopMyIIbL. [IpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellieHre TPUroHOMETPUYECKUX YPABHEHUN.

Pemienne cucrteM nMHENHBIX ypaBHEHHWW. MaTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpUIbl 2X2, ero reOMETPUYECKUl CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHCHHUE ONPENCIUTEN Uil PELICHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUH. PellieHne MpuKIaaHbIX 3a/1a4 ¢ HOMOIIBI CUCTEMbI JTUHEHHBIX



ypaBHeHuu. HccnemoBaHne NOCTPOCHHOM MOJENM C [OMOUIBKD MAaTpull U
OIIPEIEIIUTETIEH.

[TocTpoeHne MaTeMaTUYEeCKUX MOJEIEN pEaJbHOM CUTyallMd C ITOMOIIBIO
YpaBHEHUM W HEpaBEeHCTB. lIpuMeHeHME ypaBHEHUNW M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJa4 U 3a/1a4 U3 pa3InyHbIX 00JacTell HAYKU U peajbHOM KU3HMU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3anaHus (QyHKUMU. B3auMHO o0OpaTHble (QYHKIHH.
Komnozunus @yukuuit. I'papuk Gynkumnn. dneMeHTapHbie mpeoOpa3zoBaHus rpa@uKoB
byHKIUHA.

O6nactp ompeneneHuss U MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu ¢dyHkumm.
[IpomexyTku 3HaKOMOCTOSIHCTBA. UETHble W HeuéTHble QyHKuMH. [lepuoamueckue
byakuuu. [IpomMexxyTku MOHOTOHHOCTH (PYyHKIUU. MaKCUMyMbl W MUHHMYMBI
dbynkuuu. Haubosnpiiiee u HauMeHbllee 3HaYeHUsT PYHKIIUUA HA TIPOMEKYTKE.

Jlunelinas, KBajgpaTU4yHass MW JPOOHO-TMHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas (yHKUIMS C HAaTypaJllbHbIM M LEJbIM TokazareneM. EE cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHsS N-0i cTeneHU Kak GyHKIIMU OOpaTHOM CTETEHU C
HATypaJIbHBIM IOKA3aTEJIEM.

[lokazatenbHass u jorapugmuyeckas (YHKIMH, WX CBOWCTBA U Tpaduxwy.
Hcnonb3oBanue rpadukoB GyHKUIUN TS pelICHUs] YPaBHEHUI.

TpuroHomerpuyeckass  OKPYKHOCTb,  ONPENEIIEHHE  TPUTOHOMETPHUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

@OyHKIIMOHAIIbHBIE 3aBUCHMOCTH B PEAJIbHBIX Mpolleccax U siBiIeHusX. [ 'paduku
pEATBHBIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajmu3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs  IOCJIENOBaTeabHOCTEH. MeTon
MaTE€MAaTHYE€CKON WHAYKUMH. MOHOTOHHBIE M OIPAHUYEHHBIE MOCIJIEIOBATEIBHOCTH.
HcToprs BO3SHUKHOBEHHUS MAaTEMAaTHYECKOT'0 aHAIM3a KaK aHalu3a OECKOHEYHO MaJIbIX.

Apudmerrnyeckas W TeOMETpUYeCKas mporpeccu. beckoHeuyHo yObIBaroIIas
reomerpuyeckass mnporpeccusi. Cymma OecKOHEUHO YOBIBAaIOLIEH TI'€OMETPUUYECKOI
nporpeccud. JIMHEHHBIM M 3KCIOHEHIMAJIbHBIM pocT. Yucno e. dopMyna CI0XKHBIX
pouUeHTOB. Vcnob30BaHue IPOTPECCUN I PELICHHS PEANIbHBIX 3a/]1a4 IPUKIIAJIHOTO
xapakTepa.

HenpepoiBHubie pynkunn u ux cBoiictBa. Touku pa3peiBa. ACUMITOTHI I'papUKOB
¢ynkiuii. CBoiicTBa (yHKIIMHA HETPEPHIBHBIX HA OTpe3ke. MeToJ HWHTEpPBAJIOB IS
peuieHus HepaBeHCTB. [IpuMeHeHNe CBONCTB HENPEPBIBHBIX (QYHKIMI AJi pelICHUS
3a/1ad.

IlepBast u BTOpast mpousBoAHble (QyHKUMU. OmnpeneneHue, reOMETPUUECKUN U
(bu3MYeCcKUil CMBICI MPOU3BOAHON. Y paBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHH.



[IpousBoanble 3neMeHTapHbIX (QyHKUMA. [Ipon3BoaHAs CyMMBbI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3ULIMK (PYHKIUH.

MHozxecTBa U JIOTMKA

MHOXecCTBO, Olepaluy HaJ MHOKECTBAMU M UX CBOMCTBA. Jlnarpammel Diisiepa—
BenHa. IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO alrapara JJisi OIIUCaHUs PEaIbHbIX
MPOLIECCOB U SIBICHUH, IPU PEIIEHUH 3a7a4 U3 APYTUX yUYeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTEMaTHUECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KUIIACC

Yucaa v BbIYMCICHUS

Harypanbnsie u uensie yucina. [JpuMeHeHrne npu3HaKkoB JETUMOCTH LEIbIX YUCET,
HauOonbmmii oomumit genutens (nanee — HOJl) u HaumensbIee ob1ee kpaTHoe (J1anee
— HOK), octaTtkoB 1o Moaymto, aaroputma EBKIuaa ajisi peuieHus 3ajad B IEJbIX
qyHciax.

KommuiekcHbie uncna. AnreOpandeckass 1 TpUroHoMeTpuueckass GopMbl 3amucu
KOMIUIEKCHOTO 4Hucia. Apudmernyeckre omnepanud ¢ KOMIUIEKCHBIMH YHUCJIaMHU.
N3o00paxenne KOMIUIEKCHBIX YUCEI Ha KOOPAUHATHOU mockoctu. Popmyrna Myagpa.
KopHu n-oi1 cTenenn n3 KOMIJIEKCHOTO yucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEN JJIs
penieHust Gu3NIECKUX U TEOMETPUUECKUX 3a/ad.

YpaBHeHUs U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKHUX YpaBHCHU I c ITOMOIIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUroHoMeTpuyeCcKuX HEPaBEHCTB.

OcHOBHBIE METOBI PEIICHUSI TOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHHS CHCTEM U COBOKYNHOCTEH palOHAIbHBIX,
HUPPalMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUIECKUX YPAaBHEHHUIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpuMmeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX
3a/lay M 3a7a4 U3 Pa3IMYHBIX 00JacTell HAyKW M peajbHOW >KWU3HH, UHTEPIPETAIHs
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUNH U TPaPuKH

I'padux xommosmmmu GyHKIMA. [eomeTpuueckne oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKH.

I'paduueckue MeTobl pelieHUs] ypaBHEHUH U HEpaBeHCTB. [ paduueckue MeTo bl
pelIeHus 3aa4 ¢ MapamMeTpaMu.



Ucnonw3oBanue rpadukoB QyHKUUA JJIsI  UCCIAEJOBAHUS TIPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT IpPU PEIICHHH 3aJad W3 JPYyrux Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne NpPOU3BOJHON K HcCIeAOBaHUIO (YHKUMA HAa MOHOTOHHOCTh M
skcTpeMyMbl. HaxoxeHne HanOoNbIIero M HAaWMMEHbBLIEro 3HAYEHU HenmpepbIBHON
(YHKIMU Ha OTpE3KeE.

[IpuMeHeHne NPOW3BOAHOM I HAXOXKJICHMS HAWIYYIIETO pELICHUS B
NPUKJIAJHBIX 3aJa4ax, I ONPEIEIEHNUs] CKOPOCTH M YCKOPEHHUS IIpoliecca, 3aJaHHOT O
dopMyIoi nian rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoX1eHUs IepBOOOPa3HBIX.

NHuterpan. I'eomerpuyeckuid CMBICI MHTErpana. BeruucieHue onpenenéHHOro
uHTerpana no ¢popmyne Hetorona-JleitOuua.

[Ipumenenue nHTerpana A HaXokKACHUs TUIOIIaeH TUIOCKUX PUryp u 00bEMOB
r€OMETPUYECKHUX TEN.

[Ipumepsl  pemenuit  nuddepeHMaNbHBIX  ypaBHeHHH. MareMmatudyeckoe
MOJIETMPOBAHKE PEATBHBIX MPOLIECCOB C MOMOIIBIO TU(PEepeHIINATbHBIX YPaBHEHUN.

3. INTAHUPYEMBIE PE3YJIbTATDI

OcBoeHue yueOHOro mpenmera «MaTemaTnkay JODKHO OOECHeunBaTh
JIOCTU)KEHHE Ha YPOBHE CpPEJHEro oOliero oopa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB!

JINYHOCTHBIE PE3YJIBTATDI

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAXAAHCKOW TO3WUIIMK OOYYarOMIErocss KaK aKTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCHUHCKOr0o OOIIECTBA, MPEICTABICHHE O MaTeMaTHYECKUX
OCHOBaX  (YHKIMOHMPOBAHHUS  PA3IUYHBIX  CTPYKTYp, SBICHHUH, MPOIEAYP
TpaXKIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCH! U IPYTO€), YMEHHE B3aMMOICHCTBOBATH C
COITMATbHBIMU HHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIIUSIMHU U Ha3HAUCHUEM;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUUCKON TPAXKIAHCKONH HISHTHUYHOCTH, YBaXKCHHS K
NPOLULJIOMY M HAaCTOAIIEMY POCCHMCKOM MaTE€MaTHKH, I[IEHHOCTHOE OTHOIICHUE K
JOCTHKEHHUSIM POCCUMCKHX MAaTEMaTHKOB M POCCUHMCKOW MATEMAaTUYE€CKOM IIKOJIBI,
HCITOIb30BaHUE ATUX JOCTHIKEHUN B IPYTUX HAYKaX, TEXHOJOTHAX, Chepax SdKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX ILIEHHOCTEH POCCHUMCKOro Hapoaa, CPOpMHPOBAHHOCTH
HPABCTBCHHOTI'O CO3HAHUSA, ATUYECKOTO TMOBEICHHUS, CBA3AHHOIO C MMPAKTUYECKUM



MPUMEHEHUEM JOCTHKEHUHA HAYKH M AESTENIbHOCTHIO YYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYasg O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 00OBEKTOB, 3a7ay, PELIECHUN, pacCyKIE€HUH, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEcax
3I0pOBOrO0 M 0Oe3omacHOro oOpa3a >KM3HHM, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3I0pOBbIO  (30pOBOE THUTaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
perynsipHas pusuveckas akTUBHOCTD), PU3NYECKOE COBEPIIIEHCTBOBAHUE MPH 3aHATUAX
CHIOPTUBHO-030POBUTENBHON I€ATEIBHOCTbIO;

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HaHUE IIEHHOCTU TPYJO0JII00US, UHTEPEC K PA3TUUHBIM
chepam mnpodecCHOHAIBHON JIeATeNbHOCTH, CBA3aHHBIM C MaTeMaTHUKOM u eé
NPUJIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiel npodeccuu u
peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTSIKEHUU BCEH KU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTHYECKON
HaIIPaBJICHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYphl, IOHUMAHUE BIUSHUS COI[UATBHO-
SKOHOMHUYECKUX TMPOLECCOB HAa COCTOSHHE MPUPOJHOM M COUMUAIBHOW CpEnBbl,
OCO3HAHHE TJIO0ATBHOTO XapaKTepa OJKOJIOTHYECKUX MpoOJeM, OpHEHTAIHs Ha
NpUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM IS PEIIeHUs 3a7a4 B 00JIaCTH OKPY’KaroIIe
cpeabl, IJIAHUPOBAHHWE IIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX MOCIEICTBUI MJIs
OKPY’KAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOr0 MO3HAHMUA:

c(OpMUPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
VPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOW MPAKTUKH, IIOHMMaHUE MaTeMaTHYeCKOU
HAyKH Kak c(hephl YEIOBEUECKOM IEATeIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS
pa3BUTHA I1MBUJIM3ALMU, OBJIAJICHUE $3BIKOM MATEMaTUKM W MaTeMaTUYeCKOU
KyJbTYpPOW KakK CPeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEIOBATENBCKYIO AESATEIbHOCTh UHIUBUIYAJIBHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysibTaThl OCBOEHUSI MPOTpaMMbl y4eOHOro MpeameTa
«MaremaTrKa» XapaKTEPU3YIOTCS OBJIAICHUEM YHUBEPCAIbHBIMUA HO3HABAMENbHBIMU
OelcmeusaMY, YHUBEPCALHBIMU KOMMYHUKAMUSHBIMU OCUCEUAMY, VHUBEPCATIbHBIMU
Pe2yIAMUSHbIMU OeUCTNEUAMU.



1) Vhusepcanvhvle no3nasamenwvhule Oeticmsus, 0becneyusaiom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECCO8 YyYawuxcsi (0c6oeHue Memooo8 NO3HAHUS
OKpydHCaloue20 Mupa,; npuMeHeHue 102U4ecKux, Uccie008amenbCKux onepayutl, ymeHu
pabomams ¢ unghopmayueti).

ba3oBble JJornyeckue 1eicTBus:

BBISBJISATh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKKM MaTeMaTHYCCKUX
00BEKTOB, TIOHITHH, OTHOIICHWA MEXIY MOHATHAMH, (POPMYIUPOBATH OMPEIACICHHS
MOHATHH, YCTaHABIIMBAThH CYIIESCTBEHHBIH MPH3HAK KIACCHU(PUKAIMKM, OCHOBAHUS IS
000011I€eHNs U CPAaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIN3A;

BOCIIPHUHHMATh, bopMyIMpoBaTh U npeoOpa3oBbIBAThH CYXKJICHUS :
YTBEPANTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPCYUS B
dakTax, AaHHBIX, HAOJNIOMEHUAX W YTBEPXKACHHSX, MpeaaraTb KPUTCPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHAYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

IPOBOJAUTH CaMOCTOSITEIBHO JIOKA3aTEIbCTBA MaTeMAaTHYCCKUX YTBEPIKICHUM
(MpsiMBIe ¥ OT TIPOTHMBHOIO), BBICTPAWBATh apTryMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BbIOMpATh c1OCO0 peleHns yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelIeHus], BHIOUpaTh HanboJiee MOAXOAAIIUNA C YIETOM CaMOCTOSATENHLHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBnble uccienoBarejabcKue JeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIENOBATEILCKUM HMHCTPYMEHT TO3HAHMS,
dbopMyIHpOBaTH BOMPOCH], GUKCUPYIOIIKE TPOTUBOpEUHE, MPoOIeMy, YCTaHABINBATh
HUCKOMOE W JlaHHO€, (OPMHUpPOBATH THIOTE3y, APTYMEHTHPOBATH CBOIO MO3UIIHUIO,
MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE TIO
YCTAaHOBIICHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOoro OO0BEeKTa, SBIEHUSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATENHHO (opMynHupoBaTh OOOOIIEHHWS W BBIBOABI 10 peE3yibTaTam
MPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJbTaTOB, BHIBOJOB U 000OIIICHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MIPEATIOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh JedunuThl WHOOpPMAIMU, JaHHBIX, HEOOXOMMMBIX /IS OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a/1a4u;



BbIOMpaTh MH(GOPMAIMI0 M3 UCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPHPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHNUS;

CTPYKTYpPUpPOBaTh HH(pOpMaALMIO, TNPEACTaBIATh €€ B pPA3NMUHBIX (QopMax,
WTIOCTPUPOBATh Tpaduuecky;

OLICHMBATh HAAEKHOCTh MH(OPMAIIMK IO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2)  Vuueepcanomuvie = KOMMYHUKamueHble  Oelicmeus,  00ecnevusaom
chopMUPOBAHHOCTIb COYUATLHBIX HABLIKO8 YUAUUXCAL.
Oo0wmenue:

BOCIIPUHHMATh U (POPMYJIMPOBATH CYXJACHUS B COOTBETCTBHH C YCJIOBHSAMHU H
IEJSIMU OOIIICHHMSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS 110 X0y PEIICHUS 3aJa4i, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yJIbTaT;

B X0/€ OOCYXIeHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMHI,
poOJIeMBI, PEIIacMON 3a/aud, BBICKAa3bIBaTh WJICH, HAIICIICHHBIC HA MOUCK PEIICHMS,
COIMOCTAaBJIATh CBOM CYXJIEHUS C CYXJICHHSIMH JIPYyTUX YYaCTHUKOB JHUajora,
oOHapy>KHMBaTh Pa3JINUMEC U CXOJICTBO IMO3HIIMH, B KOPPEKTHOU popme hopmMyIupoBaTh
pa3HoTIacHs, CBOM BO3PAXKCHHS,

NPEJCTABIIATh PE3yJIbTaThl PENICHHUS 3aJadyd, AIKCIEPUMEHTa, HCCIIEeIOBaHMUS,
NPOEKTa, CaMOCTOSITENIPHO BBIOMPATh (opMar BBICTYIUIGHHS C Y4ETOM 3amad
NPE3CHTAIlMU 1 OCOOEHHOCTEH ay TUTOPHUH.

3) Vhueepcanvnvie pecynamuensle Oeiicmeus, obecneuusaom Gopmuposanue
CMBICTIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuszanus:

COCTaBJIATH IUIaH, ajJrOPUTM pEHICHHS 3a7add, BBIOMPATh CIOCOO pEIIeHUs C
y4ETOM UMEIONINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJIEKT:

BJIQ/ICTh HABBIKAMH TMO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHUWS COBEPIIAEMBIX
JECHCTBUH ¥ MBICIUTEIBHBIX TMPOIECCOB, MX pE3yJIbTaTOB, BIAJETh CIOCOOaAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ylibTaTa PEIICHHs MaTeMaTHYeCKOM
3a/1auu;

NPENBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPH PEIICHUU 3aJ]a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OMNUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa IEJIU U YCIOBHUSIM, OOBSICHATH MPUUUHBI
TOCTIDKEHUST WU HEJOCTIDKEHUS PE3YJIbTaTOB JESITEIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIbHOCTh:



MOHUMAaTh M HCIOIb30BaTh NPEUMYLIECTBA KOMAHJHOM W HWHIUBHIYaJIbHOU
paboThl NpU pelIeHUH y4eOHBIX 3aJa4, IPUHUMATh LEJIb COBMECTHOU IESITENbHOCTH,
IUIAaHUPOBATh OPraHM3alMI0 COBMECTHOM paloThl, pacnpenensTh BUAbI padoT,
JIOTOBApUBAThCSA, OOCYXXIAaTh TMPOILECC U pe3yldbTaT pabdoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TpYMINOBBIX (opmax paboTbl (00CYXkAeHUS, OOMEH MHEHHI,
«MO3TOBbI€ IITYPMbI» W HHbBIE), BBIIOJHITH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JIEUCTBHS C APYTMMH YI€HAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B
00U TPOJYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOCHCTBUS.

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kjacce o0OydYarOIIMICS TONYYUT CICAYIOIIUE
peAMETHBIE PE3YJIbTAThl IO OTJEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO Kypca
«Anrebpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPHUPOBATH TOHITUSMH: PAIMOHAIBHOEC YHCIIO, OECKOHEUYHasl
nepuoanydeckass  ApoOb, TPOLEHTHI, HUPPAIMOHAIBHOEC  YHCJIO, MHOYECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb ICHCTBUTEIBHOTO YUCIA;

IPUMEHSTH ApOoOU W MPOUEHTHI ISl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3TUYHBIX
OTpaciiel 3HaHUM U peabHOMN KU3HH;

NPUMEHSTh MPUOIMKEHHBIE BBIYMCIEHUS, MPAaBUJIA OKPYTJIEHUS, MPUKUIKY H
OLICHKY PE3yJbTaTa BHIYMCIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM : CTETICHb C LIETTBIM MTOKa3aTelIeM, HCTI0Ib30BaTh
NOIXOAITYI0 (OpPMY 3alUCH JIEUCTBUTEIBHBIX YHMCEN /I PEIICHUS MPAKTHYECKUX
3a/1a4 U NMPECTABICHUS JaHHBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: apPUPMETUYECKUN KOPEHb HATypaIbHOMU
CTEIEHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM ITOKa3aTeJIeM;

CBOOOJHO OMEpPHPOBATH TOHATHUSAMU: JorapudM dHcCla, JACCATHYHBIE W
HaTypaJbHBIC JTOTApU(MBI;

CBOOOJTHO OMEpUPOBATh TMOHSATHUSAMH: CHUHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC
YUCIJIOBOT'O apTyMEHTA,

ONEPUPOBATh MOHATHUSIMHU: APKCUHYC, APKKOCMHYC W AapPKTAHT€HC YHCIOBOIO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh TMOHATHSIMH: TOXKICCTBO, ypPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSTh  Pa3IU4yHble METOJAbl PEUIEHUS palMOHAIBHBIX U APOOHO-
palMOHANBHBIX YPABHEHUH, IPUMEHATH METOJI HHTEPBAJIOB JIJISI PEIIEHNS] HEPABEHCTB;



CBOOOHO OMEPUPOBATH TMOHATHAMHU: MHOTOWICH OT OJHON TIEPEeMEHHOM,
MHOTOWICH C MEIbIMA KO3 (UIIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHATH JEJICHUE
MHOTOYJICHa Ha MHOTOUJICH C OCTaTKOM, TeopeMmy besy u reopemy Bueta nist pemeHus
3amad;

CBOOOJHO OTNEPHUPOBATH MOHATHIMH: CHCTEMa JIMHEHHBIX ypaBHCHH, MaTpPHIIA,
OTIPEICITUTEITh MATPHUIILI 2 X 2 B €T0 TEOMETPUICCKUN CMBICIT, HCIIOIh30BaTh CBOWCTBA
ompenenuTeNs 2 X 2 i BBIYUCICHHUS €r0 3HAYCHHSI, TPUMCHATh OTMPEISTUTEIIN IS
pEIICHHS] CUCTEMBbI JMHEHHBIX YpaBHCHUH, MOJEIUPOBATH pEalbHBIC CHUTYaIlUU C
MIOMOIIBI0 CUCTEMBI JIMHCHHBIX ypPaBHEHHM, HWCCIIEIOBAaTh IOCTPOCHHBIC MOJICTH C
TIOMOIITBI0 MATPHIL U OTIPEACITUTEIICH, HHTEPIPETUPOBATH IMOTYUYEHHBIN pe3y/IbTaT;

UCII0JIb30BaTh CBOMCTBA JICHCTBUI C KOPHSIMH JIJIsl TPeoOpa30BaHuUs BEIPAKCHUI;

BBITIOJHATE MPEOOPa30BaHUS YHUCIIOBBIX BBIPAKEHUH, COJCPIKAIIUX CTEIICHH C
palMoOHAIBHBIM TIOKa3aTelNeM;

UCTIOJh30BaTh CBOWMCTBA JIOTApUPMOB IS TIpeoOpa3oBaHUs JTOTapuOMHUISCKUX
BBIPAXCHU;

CBOOOJHO ONEPUPOBATH TMOHATUSAMH: HpPPAIMOHAIBHBIC, IIOKA3aTeIbHBIC WU
JorapuMUYECKUE YpPaBHCHHS, HAXOJIUTh MX PEIICHUS C IOMOIIBI PAaBHOCHIBHBIX
NIEPEX0I0B MU OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHE (OPMYJbl ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOTHO ONIEPUPOBATH OHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HeoOXoauMbIe (OPMYIIBI Il pPELIEHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUUECKUX
YpPaBHEHUM;

MOJIETTUPOBATh PEAIbHBIE CUTYAIlMU Ha S3BIKE alreOpbl, COCTABISTH BHIPAKEHHS,
ypaBHEHMsI, HEPABEHCTBA 0 YCJIOBHIO 3a/1aud, UCCIEI0BATh MOCTPOCHHBIE MOJIETH C
MCIIOJIb30BaHKUEM armapara aareophl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: (YHKIUS, CIOCOOBI 3alaHus (PYHKIUH,
B3aMMHO OOpaTHbIC (PYHKIIMH, KOMIO3UIHS (PyHKIMMA, Tpaduk GyHKIIUH, BBHITOTHITH
aJIeMEHTapHbIe MpeoOpa3oBanus TpaduKoB GyHKIINNT;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: OO0JACTH ONpPENETCHUS W MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO  OMEpPUPOBATh TOHITHUSAMHU: UETHBIE W HEYETHBIE (DYHKINH,
nepuogndeckie (YHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (YHKIHUHA, MAaKCHMYMBI U
MUHAMYMBI ~(QYHKIIMW, HauOOJbIIee H HAWMEHbIIEe 3HA4YeHHEe (YHKIUK Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH TMOHATUSMH: CTENEHHAas (DYHKIUS C HATYPaJbHBIM H
[eapIM TIOKa3zaresieM, rpaduK CTEneHHOW (YHKIMM ¢ HATypadbHBIM U IICJIBIM



nokasaresieM, rpauk KOpHsS N-0i CTeneHW Kak (PYyHKUUMM OOpaTHOM CTENEeHU ¢
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEpUPOBATh TMOHATUSAMM: JIMHEHHAs, KBaJpaTUyHas U JApOOHO-IMHEIHas
(YyHKUMH, BBINOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOEHUE UX IPaUKOB;

CBOOOJTHO OMNEpUPOBATH MOHATHSAMHU: T[OKa3aTeslbHAas W JorapupmMuyeckas
(yHKIMU, WX CBOWCTBA M TpaduKu, HUCHONB30BaTh MX TpapUKA IS PEIICHHS
YPaBHEHUM;

CBOOOJHO ~ ONEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAss  OKPY>KHOCTH,
oTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIMH YHCIIOBOTO apryMEHTa;

UCII0JIb30BaTh rpaduKu PyHKIUN I KCCIIEOBAHUS TPOLIECCOB U 3aBUCUMOCTEM
OpU PeLIeHUH 3a/ad U3 JPYrUX y4eOHBIX MPEIMETOB U PEalbHOW >KM3HU, BHIPAXKATh
(dopMyamMu 3aBUCUMOCTH MEXAY BETUUMHAMU;

Havasa maTeMaTH4ecKOro aHajamu3a:

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: apuPMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOl[asi TeoMeTphuecKas MpOTrpeccusi, JIMHEUHBIN U
AKCIIOHEHIIMATBHBIN POCT, (hOopMysa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh TMPOTPECCUM ISl PEIICHHs] pealibHbIX 3a7a4 MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: TOCIEI0BATEILHOCTh, CIIOCOOBI 3adaHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W  OrpaHUYEHHBIE  TMOCIEAOBATENbHOCTH,
NOHUMATh OCHOBBI 3apOKJICHUS MATEeMaTHYECKOTO aHalIM3a KaK aHaju3a 0ECKOHEYHO
MaJlbIX;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: HEMPEPBhIBHBbIC (YHKIIMHU, TOYKH pPa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OMEpPUpPOBaTHh TMOHATHEM: (YHKIHS, HENpephiBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IJIs1 peIIeHUs 3a/1a4;

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: MEpPBas U BTOpas MPOU3BOAHBIE (PYHKLUH,
KacarenpHas K rpaduky QyHKINH,

BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIIO3ULUHU JBYX
(byHKIUH, 3HaTh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKITUH;

UCTIONIb30BaTh TEOMETPUUYECKUNA UM (PU3WYECKUN CMBICT TMPOU3BOJHOM ISt
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATHSIMHU: MHOXKECTBO, OTIEpAIlUN HAJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapaTr Uisl ONHCAHHUS PealbHbIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 33724 U3 APYTHX yUYE€OHBIX IPEIMETOB;



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: ONPEACICHUE, TEeOpeMa, YpaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMaTHYECKOTr0 OOBEKTa, JOKA3aTEIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy o6Oyuenuss B 11 Kkjaacce o0Oy4yarONIMICS TMONYYUT CIEAYIONIUE
MpEeAMETHBIE PE3YIbTATHI MO OTEIBHBIM TEMaM pabouel MporpaMmbl yueOHOTO Kypca
«AnreOpa u Havyajla MaTEMaTUYECKOTO aHATN3ay:

Yuciaa v BIYMCICHUS:

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: HATYpPaJbHOE U IEJ0€ YMCIIO, MHOXKECTBA
HATypaJbHbBIX U LIEJIBIX YUCEN, UCIIOIB30BATh MIPU3HAKHU JAEIUMOCTH Lenbix uncen, HOJI
n HOK HaTypasibHBIX UMcen ISl pEUICHUs 3a/1a4, IPUMEHITh anroputM EBkiuna;

CBOOOJIHO  OMEpUpOBaTh TMOHSATUEM OCTaTKa IO MOJAYJI, 3allkChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OIEPUPOBATH TOHATHUAMHU: KOMIUJIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, TPEACTaBIsATh KOMIUICKCHBIE 4YHCIAa B alreOpandeckoil u
TPUTOHOMETPUUYECKON (opMe, BBITIONHATh apu(PMETHUYECKHE ONepalyd C HUMH H
U300paXkaTh HA KOOPJUHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATh TMOHATHAMU: HPPAIMOHANIBHBIC, TIIOKA3aTEeIIbHBIC U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh UX PEIICHHS C MOMOIIbI0 PAaBHOCHIBHBIX
[IEPEXO0/I0B;

OCYIIECTBIISITH OTOOpP KOPHEHN NPU PEIIEHUH TPUTOHOMETPUYECKOTO YPAaBHEHNUS,

CBOOOJTHO  ONEpUpPOBaTH TOHATHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO,
OPUMEHSATh  HeoOXoauMble  (OpMyJIbI  JUIsl  pEHIeHUsT  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHIATHSIMHU: CHCTEMa M COBOKYMHOCTb YpPaBHEHUU H
HEPAaBEHCTB, PAaBHOCWJIBHBIC CUCTEMBbl U CUCTEMBI-CIEACTBUS, HAXOJIWTh PELICHUS
CUCTEMBbl U COBOKYIIHOCTEM PALMOHAJBHBIX, HPPALUOHAIBHBIX, I[OKA3aTEIbHBIX H
norapuMUYECKUX YPABHCHHUI U HEPABEHCTB;

pemaTh palMoHaIbHbIEe, UPPAIOHATIbHBIEC, TTOKa3aTeIbHbIC, JIOTapU()MUUECKIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COJIECPKALINE MOIYIIN U NTapaMETPBHI;

NPUMEHATh Tpaduueckrue METOABl ISl PEIICHHS YpaBHEHWW W HEPABEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENHUPOBATH PEATbHBIE CUTYAIMU HA A3bIKE alreOpbl, COCTABIATh BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI 1O YCIOBUIO 3aJa4yM, HCCIEN0BATh
MIOCTPOCHHBIE MOJIENIM C MCIOJIb30BAHMEM allapara ainreOpbl, WUHTEPIPETUPOBATH
MOJyYEHHBIN pe3yJIbTaT.

DOyHKIUM U TPaPUKH:

CTpOUTH TpadUKUd KOMIIO3UIMKU (QYHKIMHA C [OMONIBIO 3JIEMEHTApHOIO
MCCIIEIOBAHUS M CBOMCTB KOMIO3ULIMU ABYX (DYHKIIUIA;



CTPOUTh T€OMETpUYECKUE 00pa3bl YpaBHEHH U HEPABEHCTB HAa KOOPJAMHATHOM
IJI0CKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATHIMU: TPaPUKHA TPUTOHOMETPUUECKUX (PYHKIIHIH;

MPUMEHATH PYHKIUH ISl MOACIIMPOBAHUS U UCCIIEIOBAHUS PEaIbHBIX MPOIIECCOB.

Havasia MaTeMaTH4eCKOro aHaan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISl MCCIIENOBaHUS (PYHKIMU HA MOHOTOHHOCThH U
KCTPEMYMBI;

HaXOIWTh HauOoNbllee W HAWMMEHbIIEe 3HAYCHHS (PYHKIMM HEMpPEepBIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISI HAXOXACHUS HaWIy4yllero peuieHus B
NOPUKIAJHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMHUYECKHX, 3a/ayax, JJis OnpeaeseHus
CKOPOCTH M YCKOpEHHUS Tpoliecca, 3aaHHOro GopMyIIoi Win rpagukom;

CBOOOJTHO ONEpUPOBATh MOHATUSMU: NEPBOOOPa3HAas, ONpPeneNEHHbIN UHTEerpa,
HaXOJUTh TEPBOOOpa3HBIC JJIEMEHTAPHBIX (DYHKIHMHA W BBIYUCIATH WHTETpPAI IO
dbopmyne Hprorona-JleiiOnuna;

HAXOAMUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEJICTAaBIICHHE O MAaTEeMaTHYeCKOM MOJCIUPOBAHUM Ha MpUMEpe
cocTaBlieHUs MU PepeHIIMaTbHBIX YPaBHEHUH;

peliate MNPUKIAAHbIE 3aJayd, B TOM YHUCIIE COLUAIbHO-IKOHOMHYECKOTO MU
(u3nyeckoro xapakrepa, CpeiCTBAMU MaTEMaTHUECKOT0 aHAJIN3a.



4. TEMATHYECKOE INIAHUPOBAHHUE

10 KIIACC
Komn
Ha3Banue YeCTB
OcHOBHOE COACPIKaHNC OcHOBHEBIE BUJBI JCATCIbHOCTHU YHAIIUXCSA

paznena (TeMbl) 0

qacoB
MHoXkecTBO 24 MHO}KeCTBO, onicpanuun Haxng Hcnonb3oBath TGOpGTHKOMHO)KeCTBeHHBII?'I
ﬂeﬁCTBI/ITeHBHBIX MHO>XECTBAMH U UX CBOMCTBA. anrapar ajia OmMcCaHuAa X04a PCHICHUA
YUCEII. I[I/Ial"paMMLI aﬁnepa — Benna. MaTeMaTUUYCCKUX 3aJiad, a TAKKC p€aJIbHBIX
MHOTrO4JIEHEI. TIpuMeHeH e IPOLIECCOB U SIBJICHUIA.
PaIlI/IOHaHBHBIe OHepHpOBaTB MMOHATUAMMU: PAlIUOHAJIBHOC YUCJIO,

yYpaBHEHUSA U
HEpPaBEHCTBA.
CucreMsl
JIMHEMHBIX
ypaBHECHUH

TEOPETUKOMHOKECTBEHHOTO
arnmapara JJj1sl pelieHus 3aaad.
PannonanbsHbie unciaa. OOBIKHOBEHHEBIE
U JICCATUYHBIE APOOH, TTPOIICHTHI,
OCCKOHEUYHBIE TIEPUOTUIECCKUEC TPOOH.
[Ipumenenue apoOeii u MPOIEHTOB IS
pelleHus MPUKIATHBIX 3a/1a4.
JlecTBUTENBHBIC YHCIIA.
ParmonanbHbie M HppalioOHAIbHBIE
gucia. ApupMeTHIecKrue oneparuu ¢
JNEVUCTBUTEIBHBIMM YucCIaMu. Moayib
JIEHCTBUTEIIFHOT'O YHCJIA U €T0
coiicTBa. [IpubnmxEnnbIe
BBIYMCJICHUS, TIPABUJIa OKPYTJICHUS,

OeckoHeuYHas MepuoandecKas 1poOb, MPOIICHTHI;
UPPALMOHAIIBHOE U IECTBUTEIBLHOE YUCIIO;
MOZYJIb T€UCTBUTEIBHOIO YMCIIA; UCIIOJIb30BaTh
9TU NOHSATUS MPU MPOBEICHUH PACCYKICHUUN U
JTIOKA3aTeIbCTB, IPUMEHSThH APOOHU U MPOIECHTHI
JUISl PEIIEHUs IPUKIIAIHBIX 33724 U3 Pa3IMYHbIX
OTpacjel 3HaHUN U PEATbHOU KU3HMU.
Hcnonb3oBaTh NpUOIMKEHHBIC BRIYUCICHHUS,
IIPaBWJIA OKPYTJICHUS, IPUKUJIKY U OLCHKY
pe3yJibTaTa BIYUCICHUN.

[IpuMeHATH pa3IWYHbIE METOABI PEIIEHUS
PaIMOHAIBHBIX U IPOOHOPAITMOHATBEHBIX
YPaBHEHUH; a TAKXKE METOJI HHTEPBAJIOB JIJIS
pelLIEeHUsI HEPABEHCTB.




MPUKKUIKA U OLIEHKA PEe3yJIbTaTa
BBIYKCJICHUM.

OCHOBHBIE METO/IbI PELICHUS LIENIBIX U
IpOOHO-pAallMOHANIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOTOWIEHBI OT OHOMU
IIEpEMEHHOM. /lenieHrne MHOTO4YJIeHa
Ha MHOTOYJIEH C ocTaTKOM. Teopema
besy. MHoOrousieHs! ¢ ueibmMu
koadunuenramu. Teopema Buera.
Pemienue cucrteM JIMHEHHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JUHENHBIX ypaBHEHUN. OnpenenuTens
MAaTpHUIIbl 2X2, €ro TeOMETPUIECKUI
CMBICJI ¥ CBOMCTBA; BBIYUCIIEHHE €TO
3HA4YEHUS; IPUMEHEHUE ONPEIEIIUTENS
JUISl PEIIEHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a/1a4 C MOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

OnepupoBaTh MOHITUAMU MHOTOWIEH OT OJHOMN
MIEPEMEHHOM, €r0 KOPHH; TPUMEHSThH JICJICHUE
MHOTOWICHAa Ha MHOTOYJIEH C OCTaTKOM,
TEOpEMY

be3y u teopemy Buerta s pemienus 3aaad.
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX
YpaBHEHUI, MaTPULIA, ONPEICIUTEb MATPUIIBI.
HMcnonws30BaTh CBOMCTBA

onpeAeauTeNs 2 X 2 111 BBIYUCICHUS €TO
3HAYEHUSI, TPUMEHSTh ONPEACTUTENH JJIs
pEILIEHUsI CUCTEMBI IMHEHUHBIX YpPaBHEHUA.
MoaenupoBarh peajabHbIE CUTYaIluUd C
MIOMOIIBIO CUCTEMBI JIUHEUHBIX YPaBHECHHUIA,
MCCIIEIOBATh MMOCTPOCHHBIE MOJEIH C
MOMOIIBIO MaTPUI] U ONIPECTUTEIIEH,
MHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ybTaT

DOyHKIWA U
rpaduxu.
CreneHuas
byHKIMSA C
HIEIBIM
ToKa3aTeieM
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OyHKIHS, CTIOCOOBI 3a1aHus (DYHKITUH.
B3aumnuo ob6parHbie GyHKINM.
Kommozummst ¢pynxmuit. I'padux
byHKIIMU. DIeMeHTapHbIC
npeoOpazoBaHus TpaduKoB HYHKIIHMA.

OnepupoBaTh MOHATUSAMU: (PYHKITUS, CIOCOOBI
3amanus PYHKIMH; B3aUMHO 00paTHbIe (QyHKIINH,
KoMMo3unns GpyHKIuH, rpaduk GyHKIUH,
00J1aCTh OTIPEICIICHNUS U MHOKECTBO 3HAUCHUI
byHKIINU, HYyTU QYHKIIHH, TPOMEXKYTKH
3HAKOIIOCTOSHCTBA; TMHEHHAs, KBaIpaTUIHAs,




OO6nacTp onpeesieHHs] U MHOKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
IIpoMeXyTKH 3HaKOIIOCTOSIHCTBA.
YETHble U HEUETHBIE () YHKIIUU.
[lepuoguueckue GyHKIUM.
[IpoMexyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauGonpiiee u HaumMeHblIee 3HaYeHUE
dbyHKIIMK HA IpoMexXyTKe. JInHeinas,
KBaJIpaTU4HAas U IPOOHOIMHEITHAS
GbyHKIIMU. DIeMEeHTapHOE UCCIEA0BAHKE
U IIOCTPOEHHE IPAPUKOB 3TUX (PYHKIIHH.
CreneHb ¢ LEIbIM ITOKA3ATEIEM.

bunom Hrrorona.

Crenennas QpyHKIIUS ¢ HATypaJbHBIM
U [eJbIM 1Toka3areieM. E€ cBoiicTBa u

rpaduk

IpOOHOJIMHENHAs U cTeNeHHas: (PyHKIMH.
BbInoJIHATH 351€eMeHTapHbIe TpeoOpa30BaHUs
rpadukoB GyHKIUN. 3HATh U YMETh JOKa3bIBaTh
YETHOCTh WM HEUETHOCTh QYHKLUH,
NEPUOJUYHOCTD (DYHKIIMHU, HAXOAUTD
IPOMEKYTKA MOHOTOHHOCTH (DYyHKIIUH,
MaKCUMYMbI 1 MUHUMYMBbI (DYHKITUH,
HauOoJbIIee U HAMMEHbIIIee 3HAaUeHHE PYHKIUU
Ha npoMmexyTke. DopmynnpoBaTs u
WUTIOCTPUPOBATh TpadyuuecKku CBOMCTBA
JMHENHON, KBaAPaTUYHOU, TPOOHO-TMHEHHON U
CTENeHHOHN ()YHKITUH.

Beipaxats popmynamMu 3aBUCUMOCTH MEXY
BEIIMYNHAMU.

3HaTh ONPEACIICHUE U CBOMCTBA CTENIEHU C LENIBIM
nokaszaTesieM; MOAXOoJA1Iyt0 (hopMy 3amucu
JEUCTBUTEIIb-HBIX YUCEN JI PELICHHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHBIX

Apudmernyeckuii
KOpEHb N-0W
CTEIICHH.
HppaunonansHbie
YpaBHEHHUS

15

ApudmeTnyeckuii KOpeHb
HaTypaJbHOU CTENIEHHU U €r0 CBOMCTBA.
IIpeobpazoBaHMs YHCIIOBBIX
BBIPKEHUH, COIEPKAIINX CTETICHN |
KOPHH.

UppanronanbHbie ypaBHEHUS.
OCHOBHBIC METO/BI PEIICHHUS

DopMyIHPOBaTh, 3aMKUCHIBATH B
CUMBOJIMYECKOM (pOpME M MCIOJIb30BATh
CBOMCTBA KOPHSI N-OW CTENEHU ISt
npeoOpa3oBaHus BEIPAKESHUI.

HaxoauThb penieHus uppaioHagIbHbIX
YpaBHEHHUH C TOMOIIbIO PABHOCHIIBHBIX
MePexX00B WUJIH OCYIIECTRIISAS MPOBEPKY KOPHEH.




VppalOHAIBHBIX YPABHEHUM.
PaBHOCHIIBHBIE TIEPEXOABI B PELICHUU
UPPALMOHAIBHBIX ypaBHEeHHN. CBOMCTBA
U TpaduK KOpHs N-0i CTENEHU KaK
(GyHKIIMK 00OpaTHOM CTENEHHU €
HaTypajbHbIM IOKa3aTeJIeM

Crtpouts rpaguk pyHKIMH KOpHS N-OW CTENEHU
Kak oOpaTHOM Ui PYHKIIMU CTETIEHH C
HaTypaJbHBIM MMOKA3aTEIEM

[Toxa3zaTtenbHas 10 CreneHs ¢ paloHaTBHBIM TIOKa3aTesneM | DopMynHpoBaTh ONpeeIeHne CTETICHH C
byHKUHA. U €€ CBOMCTBA. palMOHAIBHBIM ITOKa3aTEIEM.
[TokazaTelIbHbIC [TokazatenpHas QpyHKIMs, €€ CBOWCTBA M| BBIMONIHATH MPeoOpa30BaHUs YUCIOBBIX
ypaBHCHHS rpaduk. Mcnonb3oBanue rpaduka BBIPAKCHUI, COJIEPIKALTUX CTCTICHU C

(GYHKIIUW [T pENICHUS] YPaBHCHUM. palroHATBHBIM TIOKa3aTelIeM.

[loka3arenbHbie ypaBHeHus. OcHoBHBIE | Mcmonb3oBaTh HUGPOBBIE PECYPCHI IS

METO/IbI PeIIECHUs MTOKA3aTeNbHbIX noCcTpoeHus rpaduka nokazaTeaIbHON PYHKIIUU U

ypaBHECHUH M3y4YEHHS €€ CBOWCTB.

HaxoauTs pelieHus noka3aTebHbIX YPaBHEHUN

Jlorapudmuyeckas | 18 Jlorapudwm uncna. CBoiicTBa JlaBaTh omnpesenenue Jorapudma qyucia;
byHKIMS. norapudma. JlecaTuuHbie U JEeCATHYHOTO M HATYpaJbHOTO JloTapudma.
Jlorapudmudeckue HaTypaJIbHBIC JIOTapU(PMBI. Hcronb30BaTh CBOMCTBA J0rapu(MOB IIst
ypaBHEHUS IIpeoGpasoBanue BhIPaKEHUH, npeoOpazoBaHus JIOTapUPMUUECKUX BbIPAKEHUI.

coJiep KaIlnX JIOrapu(mbi.
Jlorapudgmudeckas QyHkmus, eé
CBOMCTBa U rpaduk.

Hcnonp3oBanue rpaduka GyHKIAA 15
peLICHUs] YPAaBHEHU.

Ctpouts rpaduk norapudMudeckon GyHKIHH
KaK 0OpaTHOW K MOKa3aTeIbHOW M MCIIOJIb30BaTh
CBOMCTBA JIorapupMudeckoir PyHKITUHN s
peurenus 3anad. Haxoaute pemenus
Jorapu(pMUYECKUX YPABHCHHUI C MTOMOIIBIO




Jlorapudgmuyeckue ypaBHEHUS.
OCHOBHBIE METO/BI PEIICHHUS
Jorapu(pMUYECKUX ypaBHEHU.
PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUU
Jorapu(pMUYECKUX ypaBHEHUM

PABHOCUIJIBHBIX IIEPEXOA0B UIIA OCYILIECTBIIAS
IIPOBEPKY KOpPHEU

Tpuronomerpuyeck | 22 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC JlaBaTh onpeneneHusl CUHyca, KOCUHYcCa,
Y€ BBIPAKECHUS U YUCIIOBOT'O apryMeHTa. ApKCHUHYC, TaHI'€HCa U KOTaHI'€HCa YMCIIOBOT0
ypaBHEHUS APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMeHTa; a TaK)Ke apKCUHYca,
apryMeHTa. apKKOCHMHYCA M apKTaHT€HCA YUCIIA.
TpuroHomeTpruyeckasi OKpyKHOCTb, [IpuMeHATh OCHOBHBIE TPUTOHOMETPUYECKUE
ONpeAeIeHUE TPUTOHOMETPUUYECKUX dbopmyibl I peoOpa3oBaHUs
(GYHKIHI 91CIIOBOTO apTryMEHTa. TPUTOHOMETPUUECKUX BBIPAKEHUI.
OCHOBHBIE TPUTOHOMETPUUECKUE [TpumeHsITh GOPMYIIBI TPUTOHOMETPUH IS
dbopmynel. [IpeoOpazoanue pellieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX BBIPAKEHUM. TPUTOHOMETPUUECKUX YPABHEHUI
Pemenune TpuroHOMETpUYECKUX
YpaBHECHUH
ITocienoBate 10 [TocnenoBaTenpHOCTH, CrIOCOOBI 3aMaHus| OnepupoBaTh MOHITHUIMH:
JIbHOCTH U MOCJI€JOBATEIbHOCTEIA. TI0CJIEIOBATEILHOCTD, CIIOCOOBI 3aJaHMs
MpOrpeccuun Meton MaTeMaTHUYE€CKON MHIYKIIUH. MOCJICIOBATCILHOCTEH; MOHOTOHHBIC U

MOHOTOHHBIE 1 OTPaHUYECHHBIE
nocyenoBarenbHoCcTH. MicTopust aHanu3za
OeckoHeduHO MaibiX. ApudmeTndeckas u
reoOMEeTpUYECKas MPOrpecCuu.

OI'PaHUYCHHBIC ITOCICAOBATCIIbBHOCTH,
HCCJICAO0BATHh ITOCICAOBATCIIPHOCTH Ha
MOHOTOHHOCTB X OTPaHUYCHHOCTD. HonyanL




beckoneuno yObiBaroas
reomeTpuueckas nporpeccuss. Cymma
OeCKOHEUHO yObIBarOIIeH
reOMETPUUECKOH IPOrPECCUH.
JIMHEVHBIN U SKCOHEHIIMAIIBHBIN POCT.
YHucio e.

Popmyia CI0KHBIX TPOLIEHTOB.
Hcnonp3oBanue nporpeccun st
pelIeHns pealbHbIX 3a1a4
NPUKJIAJHOTO XapakTepa

npejacTaBieHue 00 OCHOBHBIX MIESIX aHAIU3a
OeckOHEeUHO MabIX. JlaBaTh ornpeaeneHue
apuMeTUUECKON U T€OMETPUUECKOM
nporpeccuu. /JJokassiBaTh CBOMCTBA
apuMeTUUECKON U T€OMETPUUECKOM
IIPOTPECCUHN, HAXOAUTH CYMMY YJICHOB
IIPOTPECCHUN, & TAKIKE CYMMY WICHOB
OECKOHEUHO YOBIBaIOLIEH T€OMETPUYECKOM
nporpeccun. Mcnonb3oBaTe Nporpeccuu
JUISL peLIeHUs 3a7a4 IPUKIIAJHOTO XapakTep.
[TpumeHsATH HOPMYITy CIOKHBIX MPOIIEHTOB JJIs
pelIeHns 3a1a4 U3 peaabHON IPAKTUKU

HenpepriBHbIe

byHKIIH.
[TponsBogHas
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HenpepoiBHbIE (YHKIIUU U UX CBOWCTBA.

Touka pa3psiBa.

AcumnToThl rpaduKoB G YHKITUH.
CroiicTBa (PyHKIIHH HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo1 UHTEPBAJIOB ISt
peluIeHrs HEPABEHCTB.

[IprMeHeHne CBOMCTB HENPEPBIBHBIX
byHkiuit 1 pernenus 3anad. [leppas
¥ BTOpasi MPOU3BOAHBIC (DYHKITHH.
Onpenenenue, reOMETPUUECKUN U
(bu3HUECKHil CMBICI TPOU3BOTHOM.
VYpaBHeHUE KacaTeabHOM K Tpaduky
¢bynkiuu. [IponsBoaHbIe

OnepupoBaTh NOHATUSAMU: (DYHKITUS HENPEPHIBHAS
Ha OTpe3Ke, TOUYKa pa3pbiBa PYHKIIUU, ACUMIITOTA
rpadguka QyHKIIUH.

[IpuMeHsITh CBOMCTBA HENMPEPHIBHBIX (DYHKITAN
1S penieHus 3aaad. OnepupoBaTh MOHATHSIMU:
nepBasi ¥ BTopas Mpou3BOAHbIC (DYHKITNY;
NOHUMATh GU3HUECKHUI U

F€OMETPUUYECKHUI CMBICI ITPOU3BOTHOM;
3aIlMChIBaTh YPABHEHUE KacaTeIbHOU. BpruuciasaTs
MIPOU3BOJAHBIE CYMMBI, IPOU3BEAECHHUS, YACTHOTO U
CJIOKHOU (PYHKITUH.

N3yyath Npou3BOAHBIE SIEMEHTAPHBIX ()YHKIIUH.




aneMeHTapHbIX GpyHkuuil. [IponsBognas | Mcnonb30BaTh reoMeTpHUECKU U PU3HYECKUI
CYMMBI, IPOU3BEJICHHS], YACTHOTO U CMBICJI IPOU3BOJAHON IS pElIEHU 3a1a4
KOMITO3ULIUU (DYHKLIMIA
IloBTOpEHME, ) OcHOBHBIE MOHATHUA Kypca anredpsl u [TprMeHATH OCHOBHbBIE IOHATHUS Kypca ajreopbl U
00o011eHue, HayaJl MaTEMaTUYECKOTO aHaIn3a Hayajl MaTEMaTUYECKOr0 aHaIu3a I pelICHUs
CUCTEMATH3aLUS 10 knacca, 06061IeHNE U 3a/1a4 W3 pEAIbHOW KU3HU U APYTUX IIKOJBHBIX
3HaHUU CUCTEMATH3aLNsl 3HAHUI IPEAMETOB
OBUIEE 136
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME
11 KIJACC
HazBanwme pazgena KomuuectBo OcCHOBHOE cOJiepKaHUE pa3Jielia OCHOBHBIE BUJIBI IE€ITEIHHOCTH

(TempI)

JacoB (TembI)

yYaluxcs




UccnenoBanue GpyHKIMit
C MTOMOIIBIO
MPOU3BOJTHOU
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[IpruMmeHeHue Npou3BOJHOU K
UCCIIEOBAaHUIO GYHKIIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxneHne HanOoIbIIeTo U
HAMMEHBIIIETO 3HAUCHUS
HETMPEPBHIBHON (QYHKIIMU HA OTPE3KE.
[IpumeHeHue Npou3BOJHON st
HaXO0XJICHUS HAWTYUIIEro PEIICHUs B
MPUKIQJAHBIX 3a]a4ax, s
ONPEAEIECHUS] CKOPOCTU U YCKOPEHHUS
npoiiecca, 3aJIaHHoro hopMyJIoi WiIH
rpadukoMm.

Komnosunius ¢pyHKIMMA.
I'eomeTpudeckue 06pa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJIMHATHOM
IJIOCKOCTH

CtpouTth rpaguk KOMIO3UITUU
(GYHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
VCCIIEIOBAHUs U CBOWCTB
koMno3uuuu. CTpOUTh
reoMeTpuieckue o0pasbl ypaBHEHUM U
HEPABEHCTB Ha KOOPAMHATHOU
MI0CKOCTH. Mcronp30BaTh
MIPOU3BOJHYIO [JISl UCCIIEIOBAHHUS
GyHKIIMM HA MOHOTOHHOCTH U
HKCTPEMYMBbI; HAXOJIUTh HANOOJIbIIIEe
Y HauMEHbIIee 3HAYCHUS (DYHKITUU
HEMPEepPhIBHOM Ha OTPE3Ke; CTPOUTH
rpaduku GyHKIIMH Ha OCHOBaHUU
MPOBEAEHHOTO UCCIIEIOBAHMSL.
Hcrnons30BaTh NPOU3BOJHYIO IS
HAXOKJICHHS] HAWJTY4LIEro peleHUs
B [IPUKJIAJIHBIX, B TOM YHCJIE
COLIMAIbHO-3KOHOMUYECKHX,
3aj1ayax, JUisl ONpEAEIICHUs] CKOPOCTH
Y YCKOpEHUS Ipoliecca, 3aaHHOI0
dbopmynoii umu rpaduKoM.
[Tony4aTp npencTaBiaeHUE O
MPUMEHEHUH MPOU3BOJHON B
Pa3IUYHBIX OTPACSAX 3HAHUI




IlepBooOpa3Has U UHTErpaj

12

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
nepBooOpa3HbiX. [lepBooOpazHbie
aneMeHTapHbIX QpyHkuuii. [IpaBuna
HaXO0KJIEHUS TIEPBOOOPA3HBIX.
Nuterpain. I'eomeTprudeckuil CMbICI
UHTerpana. Beraucnenne
onpeaenéHHOro MHTerpasa mno
dbopmyne Herorona— Jleitbnua.
[TpumeneHue uHTETpaNa IS
HaXOJKJICHUS TUTOIAEH TIOCKIX
buryp u 00EMOB reoMeTPUUECKIX
tei. [Ipumepsl peienui
nuddepeHIuanbHbIX YPaBHECHUH.
MaTtemaTtnyeckoe MOEIUPOBaHNE
pealIbHBIX MPOLECCOB ¢ TOMOIIBIO
nuddepeHIuanbHbIX YpaBHEHUH

OnepupoBaTh MOHATHIMU:
nepBooOpaszHasi U OnpeaeIEHHBIN
uHTerpai. Haxoautes nepBooOpa3Hbie
AIIEMEHTAPHBIX (YHKIUHN U BHIYUCIISTH
uHTerpai no popmyne Herotona—
Jleitbuua.

HaxoauTe miiomaamn miockux Guryp u
00BEMBI TEJI C IOMOILBIO
OIpeneNEHHOI0 HHTErpaa.
3HAKOMUTBCSI C MATEMATHYECKUM
MOJICJIMPOBAHUEM Ha MpUMepe
mudepeHnanbHbIX YpaBHEHHM.
[TonyuaTe npeacTaBieHUE O 3HAUEHUH
BBEJICHUS MOHATHUS UHTETpaja B
pa3BUTUU MaTEMaTUKU

I'paduku
TPUTOHOMETPHUUYECKUX
byHKIU.
Tpuronomerpruueckue
HEpPABEHCTBA

14

Tpuronomerpudeckue QyHKIUA, UX
CBOICTBa U TpadUKH.

OT60p KOpHEH TPUTOHOMETPUUECKIX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH.
Pemenune TpuroHoMmeTpudecKux
HEPABEHCTB

Hcnonb3oBaTh IUGPOBBIE PECYPCHI
JUISL TIOCTPOCHHMS TpauKOB
TPUTOHOMETPUUYECKUX (DYHKIIMH U
M3yYEHHS UX CBOMCTB. Pemate
TPUTOHOMETPUUECKUE YPABHEHUS U
OCYIIECTBIISITH OTOOp KOPHEH C
MTOMOIIBI0 TPUTOHOMETPUUECKOU
OKPY>KHOCTH.

[TpumeHsATH HOPMYITBI TPUTOHOMETPHH
JUISL PELICHUSI OCHOBHBIX TUIIOB




TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUGPOBBIE PECYPCHI IS
MOCTPOEHUS U UCCIIEIOBAaHUS
rpadukoB G yHKIUN

UpparnmonaneHele, 24 OCHOBHBIE METO/IbI PEIICHUS [IpuMeHATH CBOMCTBA MOKA3aTEIbHOU
II0Ka3aTeIbHbBIE U MOKAa3aTeIbHBIX U JIOTApUPMUUECKUX u jorapumMudeckor GyHKIUNA K
norapupMuIecKie HEPABCHCTB. PELIECHUIO ITI0KA3aTEIbHbBIX U
HCpaBCHCTBA OCHOBHBIE METO/IbI PEIICHUS norapu(pMUUECKUX HEPABEHCTB.
MppallnOHaIbHBIX HCPABCHCTB. OGOCHOBATH PABHOCUIILHOCTh
I WYECKHNE METOJBI PEILICHUS
padudeckre METOIbI peliie HePeXOJIOB.
UPPALMOHAIIBHBIX, TTOKA3aTEIBHBIX U
. Pemrats upparnuonanbHbie U
Jorapu(pMuUYECcKuX ypaBHCHHUH U
KOMOMHHPOBAaHHBIC HEPABEHCTBA, C
HEPABEHCTB
MIOMOIIbIO PABHOCUJIBHBIX
Mepexoa0B.
Hcrnons3oBaTh TpauyecKue METOIbI
1 CBOMCTBA BXOJASIINX B YpaBHEHHUE
WJIM HEPABEHCTBO (PYHKIIUM IS
pelleHus 3aauun
KommekcHbie yncia 10 KommniekcHbie uncna.

Anrebpandeckas u
TpUTOHOMETpUYECKast POPMBI 3aITUCH
KOMIIJICKCHOTO YHCIIa.
ApudmeTnyeckre onepamnuu ¢
KOMILUTCKCHBIMHU YHCIIAMHU.
MN3obpakeHne KOMIUIEKCHBIX YUCEN

OnepupoBaTh MOHATUSIMU:
KOMIIJIEKCHOE YHCIIO U

MHO>KECTBO KOMILUIEKCHBIX YHCEIT.
[IpencTaBnaTh KOMIUIEKCHBIC YHCIIA
B aNnreOpanyveckoil u
TPUTOHOMETPUUYECKON (hopme.




Ha KOOPIMHATHOU IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii
CTEIICHU U3 KOMILIEKCHOIO YHUCIIA.
[IpuMeHEHNE KOMIUIEKCHBIX YHCET
JUTsl petieHust GU3NYEeCKuX 1
FEOMETPUYECKHUX 3a/1a4

Beimonuats apudpmernyeckue
OIEpaL C HUMU.

N300paxkaTh KOMIUIEKCHbBIE YKCIIa Ha
KOOPJIMHATHOM IUIOCKOCTH.
[Tpumenste hopmyny Myaspa u
MOJIy4aTh MPEJCTaBICHUE O KOPHAX N-
O CTENEHU U3 KOMIUIEKCHOTO YHCIa.
3HaAKOMUTBCS C IPUMEPAMHU
MIPUMEHEHHS KOMILIEKCHBIX YHCel

JUTSL pELIEHUSI TEOMETPUYECKUX U
buzndyecknx 3aaaq

HarypanbHubie u 11e51b1€ yncia 10 HarypanbHubie u 11em1b1e yncha. OnepupoBaTh MOHATUIIMU
[IpuMeHeHnE TPU3HAKOB JETUMOCTH HaTypaJIbHOE U I1€JI0€ YHUCIIO,
uenbix yncen, HOJ[ u HOK, MHOYKECTBO HATYPaJIbHBIX U LIEIBIX
OCTaTKOB 110 MOZYJIIO, aIrOpUTMa YHCEl.
EBkinna 1us peiieHus 3a1ad B Hcnonp30BaTh NpU3HAKHU IEITUMOCTH
LEJIBIX THCIIaX LEJIBIX YHUCET; OCTATKHU [0 MOYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBKnnaa niis pemeHus 3aaay.
3anuchIBaTh HATYpaJbHbIC YUCIA B
Pa3IUYHBIX MO3UIMOHHBIX CUCTEMAX
CUHCIICHUS
CucTtembl pallMOHANIbHBIX, 12 Cucrtema 1 COBOKYIMHOCTh YPaBHEHUH. OnepupoBaTh MOHATUSIMU: CUCTEMA U

MPPALHOHAIBHBIX
MOKa3aTEeNbHbIX U

PaBHOCHIBHBIE CUCTEMBI U

CHUCTCMBICJICICTBUS.

COBOKYITHOCTb YPAaBHEHHUU U
HEPABEHCTB; PEIICHUE CUCTEMBbI WU
COBOKYITHOCTH; PABHOCHJIbHBIE




JorapupMUYECKUX
ypaBHEHUH

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX,
VppaLOHAIIbHBIX, [I0KA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUI.
[IpruMmeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEILICHUIO
MaTeMaTHUYECKUX 3a7ay U 3a7a4 U3
pazIUYHBIX 00JacTel HAYKHU U
peaIbHOM JKU3HU, UHTEPIIPETALUs
IIOJIyYECHHBIX PE3YJIbTaTOB

CUCTEMBI U CUCTEMBI-CIICACTBUA.
Haxonuts peuienus cucteM u
COBOKYITHOCTEH LIEJIBIX
PaLMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKA3aTEJbHbIX U JOrapu(PMUUYECKUX
YpPaBHEHUN U HEPABEHCTB. I [puMeHATH
CHUCTEMBbI YPAaBHEHUH K PELICHUIO
TEKCTOBBIX 3a7a4 U3 Pa3JINYHbIX
oOJacTeil 3HaHUN U pealbHOM )KU3HU;
MHTEPIPETUPOBATH MOJIYYECHHBIE
pemenus. Mcnonbs3zoBath nudpoBbie

pecypchl

3aauu ¢ mapaMmeTpaMu

16

PanmonanbHble, HppalliOHAIbHEIE,
NoKa3aTebHbIe, TOrapupMUIECKUE U
TPUTOHOMETPUUYECKUE YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
napaMeTpaMu.

[TocTpoeHue U UccIeI0BaHUE
MaTeMaTUYECKUX MOJENEH pealbHbIX
CUTYyallMil C MOMOIIBIO YPABHEHHUI,
CHUCTEM YpPaBHEHHUI U HEPABEHCTB C
napaMeTpaMu

Br16upaTs crioco6 pemieHust
paIMoOHANbHBIX, UPPAIIMOHATBHBIX,
MOKA3aTeNbHBIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUM U
HEPABEHCTB, COJICPKAIINX MOIYIH U
napameTpsl. [IpuMensaTs rpadudeckue
Y QaHATUTUYECKUE METOMIBI TSI
pEIICHHs YpaBHEHUN U HEPABEHCTB C
napamMeTpaMi, a TaK)Ke UCCIIeIOBaHNE
GyHKIIMNA METOIaMH MaTEeMaTHIECKOTO
aHamm3a. CTpOUTh U UCCIIEIOBAThH
MaTEMaTHIECKUE MOJICIIN PEATbHBIX
CUTYalHi C TOMOIIBIK YPABHEHHI,

HCPABCHCTB U CUCTCM C IIapaMcTpaMu




[ToBTOpEHue, 06001IEHHE,

CUCTEMAaTHU3aUs 3HAHUU

16

OCHOBHBIC MTOHSATHS U METOMBI Kypca,
000011IeHHE U cUCTEMAaTU3alusd 3HAHUN

MopenupoBath peajibHble CUTyallud Ha
S3bIKE alreOpbl, COCTaBIATh
BBIpa)XCHUSI, YPaBHEHMUsI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBHUIO 3a]1auH,
MCCJIeI0BAaTh OCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM amnmnapara aareOpsl,
UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yIbTar.

[TpumensTh GyHKIIUU

JUIS MOJICTTUPOBAHUS U UCCIIEIOBAHUS
peasbHbIX MpoleccoB. Pemarh
MPUKJIAIHBIE 33/1a4l, B TOM YHCTIE
COLIMATTbHO?KOHOMHYECKOTO U
bu3HUecKoro xapakrepa, CpeacTBaMu
anreOpbpl ¥ MaTeMaTHYECKOTO
aHayim3a

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136




5. TIOYPOUYHOE IINTAHUPOBAHHUE

10 KJACC
KoIH9eCTBO YaCOR JaTa uzyyeHus DJIEKTPOHH
ble
Ne uugposbie
Tema ypoka
n/n yp Bee Konrpo | IIpakruu - o oGpazoBate
JbHbIE ecKue J1aH aKT
ro 5 p JIbHbIE
padoThI padoThI pecypebi
1 MHoxecTBO, onepanuu UHa):[ 1 03.09.24
MHOKECTBAMH M MX CBOMCTBA
2 Jlnarpammel Diiniepa-Benna 1 03.09.24
[IpumeHeHue TeopeTuKo-
3 MHO>KE€CTBEHHOTO anmnapara JJisl peiieHus 1 04.09.24

3a1a4

Paunonansaeie uyncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIE APOOH, TTPOIICHTHI, 1 04.09.24
OCCKOHECYHBIC TICPHOIUICCKUE APOOH

Pammonansasie yncia. OOBIKHOBEHHEIE U
5 NECATUYHBIE APOOH, TPOIICHTHI, 1 10.09.24
OECKOHEUHBIE TIEPUOTNICCKUEC IPOOH

[Ipumenenue apoOeii U MPOIEHTOB IS

6 1 10.09.24
peIIEHUs TPUKIIATHBIX 3a71a4

7 [Ipumenenue apoOeii U MPOIEHTOB IS 1 11.09.24
pelICHUs MIPUKIIAHBIX 3a74a4 T
JlericTBuTENBbHBIC YKcaa. PalimoHanbHbIE

8 1 UppaloHaIbHbIE YUCIIa 1 11.09.24

9 ApudMeTHICCKHE OTIePAIINH C 1 17.09.24

HeﬁCTBHTeHBHBIMH quciiaMu




10

Moaynp JEHCTBUTEIBHOIO YHCIIA U €T0
CBOWCTBA

17.09.24

11

[TpuOnuxEHHple BHIYMUCICHUS, TPABUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUN

18.09.24

12

OCHOBHBIE METO/IbI PELICHUS LEIBIX U
JIpOOHO-pallMOHANIbHBIX YPAaBHEHUHN U
HEPABEHCTB

18.09.24

13

OCHOBHBIE METO/IbI PELICHUS LETBIX U
JIpOOHO-paIlMOHANIBHBIX YPAaBHEHUN U
HEPaBEHCTB

24.09.24

14

OCHOBHBIE METO/IbI PELICHUS LETBIX U
JIpOOHO-paIlMOHANIBHBIX YPABHEHUN U
HEPaBEHCTB

24.09.24

15

MHOTrOWIeHbI OT OJHOW IEPEMEHHOM.
Jlenenre MHOro4jeHa Ha MHOTOYJICH C
octatkoM. Teopema beszy

25.09.24

16

MHOTOYJICHBI C IETBIMU
koadunmenramu. Teopema Buera

25.09.24

17
18

Pemenune cucrem TMHENHBIX YPaBHEHUN
CrapToBasi AuaHOCTUYECKas paboTa

01.10.24
01.10.24

19

Marpuna cucTeMbl TUHEUHBIX YPABHEHUM.

Onpenenutens MaTpULbI 2X2, €ro
T€OMETPUUYECKHUI CMBICI U CBOWCTBA;
BBIYHMCJICHUE €r0 3HAYCHUS

02.10.24

20

Onpenenutens MaTPUIBI 2X2, €ro
T€OMETPUUECKHUI CMBICT U CBOMCTBA;
BBIYMCIICHUE €0 3HAYEHUS

02.10.24




21

IIpuMmeHenune onpeaenurens i peleHus
CUCTEMBI JIMHEHUHBIX YPaBHECHUN

08.10.24

22

Pemenue npukiaaHbIX 3a71a4 ¢ IIOMOILIBIO
CUCTEMBI JIMHEUHBIX YPaBHECHUN

08.10.24

23

Pemenue npukinaaHbIX 3a1a4 ¢ IIOMOLIBIO
CHCTEMBI JIMHEWHBIX YPABHEHUU

09.10.24

24

KonTtponbsHas pabora: "PanuonanbHbie
ypaBHEHHUs U HepaBeHCTBa. CHUCTEMBbI
JMHEWHBIX ypaBHEHUN"

09.10.24

25

OyHKIMS, CIOCOOBI 3a1aHus QYHKIUH.
B3aumHo o6parHbie QyHKINU.
Komnozunust pyHkimi

15.10.24

26

I'padux pyHKIIMU. DIEeMEeHTapHbIE
npeoOpazoBaHus rpadukoB HyHKITUH

15.10.24

27

OO6nacTh onpeIeIeHUst 1 MHOKECTBO
3HaueHu# GpyHkuu. Hymu ¢pyHkmmm.
[TpomMeXyTKH 3HaK TIOCTOSTHCTBA

16.10.24

28

YETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoguueckue ¢pynkumu. [TpomexxyTku
MOHOTOHHOCTH () YHKITH

16.10.24

29

MakcuMyMbl 1 MUHUMYMBI (D YHKITHH.
HauGonbiiee u HauMeHbIIIee 3HAYCHUE
(GYHKITMU HA TIPOMEKYTKE

22.10.24

30

JluneitHas, KkBagpaTH4Has ¥ IPOOHO-
TVHEHas QYyHKIIUN

22.10.24

31

DJIeMEHTapHOE UCCIICIOBAHUE U
MOCTpOoeHUE TPadUKOB ITUX G YHKIIAN

23.10.24




DJIEMEHTAPHOE UCCIENOBAHUE U

32 . 23.10.24
MOCTpOeHHE TpaduKOB 3TUX DYHKIIUN
Crenensb ¢ 1enbIM moKaszarejieM. buHOM

33 H 05.11.24
Hrrorona
Crenensb ¢ 1enbIM moKa3zarejieM. buHoM

34 1 05.11.24
Hrrorona
CrernieHHast QYHKITUS C HATYpaJIbHBIM U

35 LIEJIBIM TT0Ka3aTeneM. EE cBolicTBa u 06.11.24
rpaduk
KouTtponbHas padora: "Crenennas

36 TPOTIBHAA Pab! ! 06.11.24
¢bynkuus. E€ cBoiicTBa u rpadux
ApudMeTHUYECKHUHA KOPEHD HAT bHOU

37 PHQMETHHCCKHIE KOPCHE, HATYPATLHO 12.11.24
CTEINEHU U €ro CBOMCTBA
ApudmeTnyecknui KOPEHb HATYPAIILHONU

38 pug Xop yP 12.11.24
CTEIIEHU U €r0 CBOMCTBA
[TpeoOpa3oBaHUA YHUCIIOBBIX BBIPAKECHUM

39 peoop p ’ 13.11.24
COJIEpIKaIUX CTEIICHU W KOPHH
[TpeoOpa3oBaHUA YHUCIIOBBIX BBIPAKECHUN

40 peoob p ’ 13.11.24
COJICPIKAIUX CTEIICHH W KOPHH
[TpeoOpa3oBaHUA YUCIIOBBIX BBIPAKECHUMN

41 peobp p ’ 19.11.24
COJICPIKAIIUX CTEIICHH W KOPHH
Hpparmmonansubie ypaBHeHUsA. OCHOBHBIC

42 METObI PELICHUS] UPPALIMOHAIBHBIX 19.11.24
YpaBHEHUU
Hpparmmonansubie ypaBHeHUsA. OCHOBHBIC

43 METO/Ibl PEIICHUS] UPPALIMOHATIBHBIX 20.11.24

YPAaBHEHHUU




HNppanmonaneHeie ypaBHeHUA. OCHOBHBIE

44 METO/bI PELICHNS] UPPALIMOHAIIBHBIX 20.11.24
YpaBHECHUH
PaBHOCHIIBHBIC TIEPEXOJIBI B PEIICHUN

45 PEXOABI B P 26.11.24
UPPAIMOHAIBHBIX YPaBHEHUN
PaBHOCHIIBHBIC TTEPEXO/IbI B PEIICHUN

46 PEXOABI B P 26.11.24
UppaAIMOHAIBHBIX YPaBHEHUN
PaBHOCHIIBHBIC TTEPEXO/IbI B PEIICHUN

47 PEXOABI B P 27.11.24
UppaIMOHAIBHBIX YPaBHEHUN
PaBHOCHIIBHBIC ITEPEXO/IbI B PEIICHUN

48 PEXOALL B D 27.11.24
UpPaAIMOHAIBHBIX YPaBHCHUN
CaolicTBa 1 rpaduk KOpHS N-0i CTENEHU

49 KaK (PyHKIIUU OOpaTHOW CTETICHH C 03.12.24
HaTypaJIbHBIM MOKA3aTEJIEM
CgoiicTBa u rpaduk KOpHS N-0i CTeeHU

50 KaK (PyHKITUU OOpaTHOW CTETICHH C 03.12.24
HATypaJIbHBIM MOKA3aTEIEM
KonTtponwshas pabora: "CBoiicTBa u

51 rpaduK KOpHS N-0i CTEICHHU. 04.12.24
HppanunonanbHbie ypaBHEHUS"
CrereHb ¢ paloHaIbHBIM TIOKa3aTeIeM U

52 L oenb © PAl 04.12.24
e€ cBoiicTBa
CrereHb ¢ paroHaIbHBIM TIOKa3aTeIeM U

53 [ onerb © bal 10.12.24
e€ cBoiicTBa
CrerieHb ¢ parMoHaIbHBIM TIOKa3aTeIeM U

54 | oo P 10.12.24
e€ cBoiicTBa
ITokazarenbHas pyHKIUS, €€ CBOMCTBA U

55 (ynin 11.12.24

rpaduk




Hcnonb3oBanue rpaduka GyHKUUH 15

56 5 1 11.12.24
pelIeHNs YpaBHEHUN
Hcnonp3oBanue rpadpuka QyHKIUHA IS

> peLIeHNs ypaBHeHI;H?(Ib bymau x ! 17.12.24
[TokazaTenbHblie ypaBHEHHS. OCHOBHBIE

58 METO/bI PEIISHUsI TTOKA3aTEeIbHBIX 1 17.12.24
YpaBHEHUH
[TokazaTenbHble ypaBHEHUS. OCHOBHBIE

59 METO/bI PEIICHUsI TTOKA3aTEeIbHBIX 1 18.12.24
yYpaBHCHHM
[TokazaTenbHblie ypaBHEHUSI. OCHOBHbIC

60 METO/bI PEIICHUS MOKA3aTEeIbHBIX 1 18.12.24
ypaBHECHUH

61 Kontponbnas pabota: "l[lokazatensHas 1 24.12 24
¢dbynkuus. [lokasaTenbHble ypaBHEHHS "

62 Jlorapudwm uncia. CBoiicTBa sorapudma 1 24.12.24

63 Jlorapudwm uncna. CoiicTBa norapupma 1 25.12.24

64 Jlorapudwm uncna. CoiicTBa norapupma 1 25.12.24

65 JlecaTuuHbIe U HATYPAIbHBIC JIOTAPU(PMBbI 1 14.01.25

66 JlecaTuuHble U HATYPAIbHBIC JIOTAPU(PMBI 1 14.01.25
[IpeoGpazoBanue BbIpaKeHUM

67 copz(epHIZame norapHI()bMH , . 15.01.25
IIpeoOpa3oBaHue BeIpaKEHUH,

68 cc?ﬂepxgamnx J'IOFapI/I];()bMBI 1 15.01.25

69 [IpeoGpazoBaHre BEIPAKECHHIA, 1 91.01.25

coJiepaKallMX JIorapu(pmsl




Jlorapudgmuyeckas QpyHkuus, e€ cBocTBa

70 21.01.25
u rpadux

71 Jlorapudmuueckas QyHkuus, e€ cBoiicTBa 22 01.25
U rpaduk

79 Hcnons3oBanue rpav(pHKa byHKUMU 15 22 01.25
peleHus: ypaBHEHUH

73 Hcnons3oBanue rpaibm(a byHKUMN 15 28.01.25
peleHus: ypaBHEHUH
JlorapupmMudeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PELICHUS 28.01.25
norapu(hMUIECKUX YpaBHEHUIN
JlorapupmMudeckue ypaBHEHHS.

75 OCHOBHBIE METO/Ibl PEILICHUS 29.01.25
norapu(pMUYECKUX YpaBHEHUN
Jlorapupmuyeckue ypaBHEHHUS.

76 OCHOBHBIE METO/IbI PEIICHUS 29.01.25
norapu(pMUYECKUX YpaBHEHUN

77 PaBHOCHUIIBHBIE ITEPEXO/IBI B pelieHuy 04.02.25
norapu(pMUYECKUX YpaBHEHUN

78 PaBHOCHUIIBHBIE ITEPEXO/IBI B pelleHnn 04.02.95
norapu(pMUYECKUX YpaBHEHUN
KonTtponbhas pabora:

79 "Jlorapudmudeckas QyHKITHS. 05.02.25
Jlorapudmudeckue ypaBHeHHs "

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC 05.02.25
YHCIIOBOI'O apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC 11.02.95

YUCJIOBOI'O apryMmcHTa




ApKCUHYC, ApKKOCHHYC U apKTAHTE€HC

82 11.02.25
YHCIIOBOTO apryMEeHTa

83 ApKCHUHYC, apKKOCHHYC M apKTaHT€HC 12.02.95
YHCIIOBOI'O apryMEeHTa o
Tpuronomerpudeckasi OKpyKHOCTb,

84 OTIpeieSICHHE TPUTOHOMETPUUECKUX 12.02.25
(GYHKIMIA YHUCITIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

85 OTIpeieSICHUE TPUTOHOMETPUUECKUX 18.02.25
(GYHKIMI YUCTIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKHE 18.02.95
(bopMyIIbI

g7 OCHOBHBIC TPUTOHOMETPHYECKHE 19.02.25
bopmyITbI

88 OCHOBHBIE TPUTOHOMETPUYCCKHE 19.02.25
bopmyITbI

89 OCHOBHBIC TPUTOHOMETPUYCCKHE 25 02.95
bopmyITbI
[IpeobpazoBaHue TPUTOHOMETPUICCKIX

%0 BBIPKCHH 25.02.25

91 [IpeobpazoBaHre TPUTOHOMETPUICCKUX 26.02.25
BBIPAKCHH T

92 [IpeobpazoBaHne TPUTOHOMETPUICCKUX 26.02.25
BBIPaXKEHUH T

93 [IpeoOpazoBaHue TPUTOHOMETPUICCKUX 04.03.25

BBIPAKCHU U




Pemenre TpuroHOMETPUUECKUX

94 . 04.03.25
ypaBHCHHIA

95 Pemenue TPHTOHOMETPHECKNX 05.03.25
ypaBHCHHMA

96 Pemenue TPHTOHOMETPHECKNX 05.03.25
ypaBHCHHM

97 Pemenue TPHTOHOMETPUECKNX 11.03.25
ypaBHCHHMA

98 Pemenue TPHTOHOMETPUECKNX 11.03.25
ypaBHCHHM

99 Pemenue TPHTOHOMETPHIECKHX 12.03.95
ypaBHCHHM

100 Pemenue TPUTOHOMETPHYECKHX 12.03.25
ypaBHEHHI
KoHnTtponbHas pabora:

101 "TpuUroHoMeTpUUECKUE BRIpAKEHUS U 18.03.25
TPUTOHOMETPUUECKHUE YpaBHECHUS "
[TocnenoBaTeTbHOCTH, CIIOCOOBI 3aaHUS

102 [I0CJIEIOBATEIBHOCTEN. MeTo 18.03.25
MaTEMATHYECKON MHIYKIIHH
MOHOTOHHBIE U OTPAaHUYCHHBIC

103 nocieaoBaresbHOCTU. VIcTopus aHanu3a 19.03.25
OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus 19.03.25

105 ['eomeTpuueckas nporpeccust 01.04.25

106 beckoneuno yObIBaromias 01.04.25

IrCOMCTPHUYICCKAs IMPOTpeCCusd




CymMa OecKOHEYHO yObIBaroIIeH

107 . 02.04.25
F€OMETPUUECKOU TPOrPECCUU

108 JIMHEVHBIN U SKCHOHEHIMAJIBHBIN POCT. 02.04.25
Hucio e. PopMyia CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCHOHEHIMAIIBHBINA POCT. 08.04.25
Yucio e. PopMyia CIOKHBIX TPOLEHTOB
Hcnonp3oBaHue nporpeccuu s

110 peLICHUs peanbHbIX 3a4a4 IIPUKIIATHOTO 08.04.25
Xapakrepa

111 'I'{OHTpOJILHaﬂ pabora: ) 09.04.25

[TociienoBaTENBLHOCTH U IPOTPECCUU

112 HenpepoiBHbie GyHKITMY 1 UX CBOHCTBA 09.04.25

113 Touxka pilSpLIBa. AcuMnTOTHI rpad)UKOB 15.04.25
GyHKUMH

114 CgoiicTBa (PyHKIIMI HEPEPHIBHBIX Ha 15.04.25
OTpE3Ke

115 CgoiicTBa (PyHKIIMH HEPEPHIBHBIX Ha 16.04.25
OTpE3Ke

116 MeTon MHTEPBAIOB JJI PEIICHUS 16.04.25
HEPABEHCTB

117 MeTon uHTEPBAIOB JUIs PEIICHUS 22.04.25
HEPABEHCTB

118 MeTon uHTEPBAIOB JUIs PEIICHUS 22.04.25
HEPABEHCTB

119 [IprimMeHeHne CBOMCTB HEMPEPBIBHBIX 23.04.25

GYHKIUN U1 pereHust 3a1a4q




IIprMeHeHne CBOMCTB HENPEPBIBHBIX

120 N 1 23.04.25
GyHKUMN 111 peieHus 3a1a4y

121 [lepBasi 1 BTopasi NpOM3BOJHbIE PYHKIIUU 1 29.04.25

192 OnpeﬂeneHHf:, r€OMETPUUYECKUN CMBICT 1 29 04.25
IPOU3BOTHOM

123 OnpeﬂeneHI/If:, bu3nYECKuit CMBICT 1 30.04.95
IPOU3BOTHOMN

124 YpaBHEHHE KacaTebHOH K TpaduKy 1 30.04.25
byHKIIMHN

195 YpaBHEHHE KacaTeIbHOH K TpaduKy 1 06.05.25
byHKIIIHN

126 [Tpou3sBoaHbBIE AIEMEHTAPHBIX PYHKITUH 1 06.05.25

127 [TpousBoiHBIE ATIEMEHTAPHBIX () YHKITUH 1 07.05.25

128 [TpousBoaHast CyMMBlI, MPOH3BEICHN, 1 07.05.25
YACTHOTO M KOMITO3ULIUU () YHKIIUI

129 [IpousBoaHast CyMMBlI, HPOH3BEICHN, 1 13.05.25
YAaCTHOTO M KOMITO3ULIUU (YHKITUH

130 [IpousBoaHast CyMMBlI, MPOH3BEICHN, 1 13.05.25
YACTHOTO M KOMITO3ULIUU (YHKITUH

131 KonTtponpsnas pabora: "l[IponsBonnas" 1 14.05.25

132 IToBTOpEHUE, 0606meHlfe," ) 1 14.05.95
cUCTeMaTu3allus 3HaHui: "YpaBHEHUS

133 IToBTOpEHUE, 0606meHlfe," ) 1 20.05.25
cucreMarusanus 3HaHui: "OyHKIuN

134 HroroBasi KOHTpoJIbHAs paboTa 1 20.05.25

135 HTorosasi KOHTpOJIbHAsI paboTa 1 21.05.25




[ToBTOpEHue, 06001IEHNE,
CUCTEMaTHU3aUs 3HAHUU

136

21.05.25

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

13

11

11 KVIACC

w/n Tema ypoka

Koau4ecTBO 4acoB

JlaTa uzyyenus

Bcero

KonTpo
JbHbIE
padoThI

Ipakr
HYeCKH
e
padoThI

Inan

dakT

DJIEKTPOHH
ble
uugposbie
o0pa3oBare
JIbHbIE

pecypchl

[IprmeneHne npou3BOIHOU K
1 UCCIIeIOBaHUIO0 (PYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IprmMeneHne npon3BOIHON K
2 UCCIIeI0BaHNIO G YHKITUH Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IprumeHneHne npou3BOIHON K
3 UCCIIEOBAHNIO (YHKITUH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

[IpruMmeHeHune npou3BOJHON K
4 UCCIIEOBAaHNIO (YHKITUH Ha
MOHOTOHHOCTH M DKCTPEMYMBI

[IpruMmeHeHune Nponu3BOIHON K
3) MCCJIeIOBaHUIO (PYHKIIUN Ha
MOHOTOHHOCTH M 9KCTPEMYMBI




IIpruMmeHeHune npou3BOIHON K
uccnenoBaHuio GyHKIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenne HanOoJIbIIEr0 U
HAMMEHBIIIETO 3HAYCHUS HENIPEPHIBHOMN
(GYHKIIMU Ha OTpE3Ke

Haxoxnenue Hanbobpuiero u
HAaUMEHBIIETO 3HaYEHUsI HEMIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

Haxoxnenue HaubosbIiero u
HAaUMEHBIIETO 3HAYEHUsI HETIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOoJIbIIIETO U
HAaUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOMN
GbyHKIMM Ha OTpE3Ke

11

HaxoxneHre HanbobIero u
HAaMMCHBIIIETO 3HAYCHHS HETTPEPHIBHOM
GbyHKIMHM Ha OTpE3Ke

12

Haxoxneune HanOOJIBIIETO U
HAUMEHBIIICTO 3HAYCHUS HEIIPEPHIBHOMN
(GYHKITMU Ha OTpE3Ke

13

[IprmeneHue npou3BOAHON IS
HaXOKJICHUSI HAWTYUIIIEr0 PEIICHUS B
MPUKJIAIHBIX 3a/1a4ax

14

[Iprmenenne npou3BOAHON IS
HAXOXKJIEHHS HAMJIYUIIEro PEUICHUS B
MPUKJIAAHBIX 3a]1a9ax




[IprmeneHnue npon3BOIHON IS
ONPEAEIEHUS] CKOPOCTU U YCKOPEHHUS

15 npolecca, 3aIaHHOro (hOopMyJIoi Uiu !
rpaduxom
IIprMmeHenue Mponu3BOAHOMN IS

16 OTpeJIEICHHs] CKOPOCTH M YCKOPEHUS 1
nporecca, 3aJIaHHOro (hopMyJIoi Uiu
rpadukom

17 Komnosunus ¢yHkimii 1

18 Komnozunust pyHkimit 1

19 Komnozunust pyHkimi 1

20 FGOMeTpI/I‘{eCKI/IeVO(SpaBBI ypaBHCHUH 1
Ha KOOPJAMHATHOM MJIOCKOCTH

21 FGOMeTpI/IIIGCKI/IeVO6paBBI ypaBHEHUM 1
Ha KOOPJAMHATHOM MJIOCKOCTH

29 KonTtponwshas pabora: "HccrnenoBanue 1
GbYHKIMI C TOMOIIBIO TPOU3BOTHON"

23 ITepBooOpa3Has, OCHOBHOE CBOMCTBO 1
epBOOOpa3HBIX
[lepBOOOpa3HbIE 2IIEMEHTAPHBIX

24 dbynxkiuii. [TpaBuna HaxoxaeHUS 1
MepBOOOPA3HBIX
ITepBooOpa3HbIe AIEMEHTAPHBIX

25 bynkiuit. [TpaBuna HaxoxaeHUS 1
MepBOOOPA3HBIX

2% HNuTterpain. I'eomeTpudeckuii CMbICIT 1

MHTErpaia




27

Brruuciienue onpenenéHHoro
uHTerpaia no popmyne HerotoHa-
JleiiOHuIIa

28

Brruuciienue onpenenéHHOro
uHTerpaia no gopmyne Herotona-
JleriOauna

29

[Ipumenenue uaTErpaa st
HaXO0XXACHUS IUIOIIaAeH IIIIOCKUX

(uryp

30

[IpumeneHnue uaTErpaa st
HAXO0XJIEHUSI 00BEMOB
F€OMETPUUECKHUX TET

31

[Ipumepsl peienui
nuddepeHIanbHbIX YpaBHEHUN

32

[Ipumepsl pemenni
nuddepeHIManbHbIX YPaBHEHUN

33

Matematndeckoe MOIeTUPOBaHNE
pEaATbHBIX TPOIECCOB C TTIOMOIIIBIO
nudepeHIManbHbIX YPaBHCHUH

34

Konrponsnas padota: "l[leprooOpasnas
U uHTerpan”

35

Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U Tpaduku

36

Tpuronomerpuueckue GyHKIHH, UX
CBOICTBA U TpaduKu

37

Tpuronomerpuueckue QyHKINU, UX
CBOICTBa U TrpaduKu




38

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaduKu

39

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U rpaduku

40

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH

41

OT60p KOpHEW TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHHI C TIOMOIIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44

Peuienrie TpUroHOMETPUUYECKHUX
HEPABEHCTB

45

Pemenune TpuroHomMeTprU4YECKUX
HEPaBEHCTB

46

Pemenne TpuroHoMeTpuYECKuX
HEPABEHCTB

47

Pemenne TpuroHoMeTpuYECKUX
HEPABEHCTB

48

Kontponshas pabora: "I'paduku
TPUTOHOMETPUUECKUX (DYHKIIUHA.
Tpuronomerpuieckre HepaBeHCTBA"




OCHOBHEIC MCTO/JbI PCIICHUS

49 MMOKA3aTeJIbHBIX HEPABCHCTB

50 OCHOBHBIC METOBI PEIICHHUS
MTOKAa3aTeJIbHBIX HEPABCHCTB

51 OCHOBHBIC METO/BI PEIICHHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

52 OCHOBHBIC METO/BI PCIICHHUS
MOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIC METO/BI PEIICHHSI
Jorapu(pMUICCKUX HEPABCHCTB

54 OCHOBHBIC METO/BI PCIICHHUS
Jorapu(pMUICCKUX HEPABCHCTB

55 OCHOBHBIC METO/BI PCIICHHUS
Jorapu(pMUICCKUX HEPABCHCTB

56 OCHOBHBIC METO/BI PCIICHHUS
Jorapu(pMUICCKUX HEPABCHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHAIBHBIX HEPABCHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHAIBHBIX HEPABCHCTB

59 OCHOBHBIC METOIbI PCIICHUS
HPpAIMOHATBHBIX HEPABCHCTB

60 OCHOBHBIC METOIbI PCIICHUS
UPPAIMOHATHHBIX HEPABCHCTB

61 I'paduueckue MeToabI penieHUs

VMPPALMOHAIBHBIX YPAaBHEHUI




62

I'padprueckrie MeTOBI perIeHUs
UPPALMOHAIBHBIX YPaBHEHUI

63

I'padprueckue MeTObI pereHUs
II0KA3aTEJIbHbIX YPaBHEHUN

64

I'paduueckue MeToabl pelieHus
MOKA3aTeJIbHbIX HEPABEHCTB

65

['padprueckre MeTo bl perieHUs
Jorapu(pMUYECKUX ypaBHEHUN

66

I'padmueckue MeToabl perieHus
Jorapu(MUYECKX HEPABEHCTB

67

I'paduueckue MeToabl perieHus
Jorapu(MUYECKX HEPABEHCTB

68

['paduueckue MeTOBI perieHUs
MOKa3aTeJIbHbIX U JOTapuPMUYECKUX
YpaBHECHUH

69

['paduueckue MeTOBI perieHUs
MOKAa3aTeJIbHBIX U JIOTapUPMUIECKUX
ypaBHECHUH

70

I'paduueckue MeToabl pereHus
NIOKa3aTeIbHBIX U JIOTAPUPMUICCKIX
HEPABEHCTB

71

I'paduueckue MeToaABI pelIeHUS
MIOKa3aTeIbHBIX U JIOTApU(PMUUSCKUX
HEPaBCHCTB

72

KounrtponbHas padora:
"UppanmoHaibHble, TOKa3aTeIbHbIE U
norapupMuYecKrue HepaBeHCTBA"




KommiekcHbie uncna. Anredpanyeckas

73 U TPUTOHOMETpHUYecKas (popMbl 3aTUCU 1
KOMILJIEKCHOT'O YMCJIA
KommiekcHbie uncna. Anredpanyeckas

74 U TPUrOHOMETpHUYecKas (popMbl 3aTUCU 1
KOMIUIEKCHOTO YHclia

75 Apudmernyeckue onepaimm ¢ 1
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernyeckue onepaimm ¢ 1
KOMIUIEKCHBIMH YHCTIaMU

27 I/I306pa>I<€HI/I€vKOMHJIeKCHBIX quces Ha 1
KOOPJMHATHOM MIIOCKOCTH

78 I/I306pa>I<€HI/I€vKOMHJIeKCHBIX quces Ha 1
KOOPJMHATHOM TJIOCKOCTH

79 ®opmyisia Myaspa. Kopuu n-oi 1
CTENIeHU M3 KOMIIJIEKCHOTO YHCJIa

80 ®opmyisia Myaspa. Kopuu n-oi 1
CTENIeHU M3 KOMIUJIEKCHOTO YHCJIa
[TpumeHeHne KOMITJIEKCHBIX YHCEeT IS

81 peteHns GU3NIeCKux 1 1
reOMETPUYECKHUX 3a1a4

82 KOHTp"OJIbHaH pabora: "KomruiekcHbie 1
qyucia

83 HartypanbHble U 11e51b1€ yncna 1

84 HarypanbHsbie u nesnble yncia 1

85 [IpumMeHeHne NpU3HAKOB JEIUMOCTH 1

OCIIbIX YHNCCII




86

[IpuMeHeHNE TPU3HAKOB AETUMOCTH
LIEJIBIX YUCET

87

[IprMeHeHne PU3HAKOB JEITUMOCTH
uenbix yncen: HOJ[ u HOK

88

[IprMeHeHne PU3HAKOB JEITUMOCTH
uenbix yncen: HOJ[ u HOK

89

HpI/IMeHeHI/Ie MMPU3HAKOB JCIINMOCTHU
HEJbIX YUCCII: OCTATKHU 110 MOAYJIHO

90

HpI/IMeHeHI/Ie MMPU3HAKOB JCIINMOCTHU
CJIbIX YUCCII: OCTATKH 110 MOAYJIHO

91

HpI/IMeHeHI/Ie IMPU3HAKOB ACIINMOCTHU
LCJIbIX YUCCII: aJITOPUTM EBKJII/I)Ia JJIs
peIICHUA 3a/1a4 B ICJIbIX YHCJIaX

92

KontponbHas padota: "Teopus menbix
yucen"

93

CucremMa v COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHUSI

94

Cucrtema 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI -
CIECTBUS

95

OCHOBHbBIE METO/IbI PEIICHUS] CUCTEM H
COBOKYITHOCTEW paliiOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/BI PELICHUS CUCTEM U
COBOKYIMTHOCTEW UPPAIMOHATIBHBIX
YPAaBHEHHUU




97

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTeJIbHbBIX
YpaBHECHUH

98

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTEJIbHbIX
YpaBHEHUH

99

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapupmMuueckux
YpaBHEHUH

100

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U
COBOKYITHOCTEH JIoTapuPmMUIecKux
YpaBHECHUH

101

[IpumMeHeHUE cUCTEM K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3TUYHBIX 00IacTei HAYKH U
peanbHON KU3HHU, UHTEPIPETALIHS
MIOJIYYEHHBIX PE3YJIbTaTOB

102

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aa4 U3
pa3TUYHBIX 00JacTel HAYKH U
pealbHOM )KU3HU, UHTEPIIPETaALUS
IIOJIyYCHHBIX PE3YJIbTAaTOB

103

IIpuMeHeHnE HEPABEHCTB K PELLICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
Pa3TUYHBIX 00JIacCTe HAYKH U
pealbHOM )KU3HU, UHTEPIIPETALUS
MOJYYEHHBIX PE3YJIbTATOB




Kontponbhnas padota: "Cuctemsl
paIMOHAILHBIX, HPPAIIMOHATBHBIX

104 MMOKAa3aTeIbHBIX U JJOTapUPMUUECKHIX
ypaBHEHHI"

105 PanmonanbHbIC YpaBHEHUS C
napameTpamu

106 PanronanbHBIC HEpaBEHCTBA C
napameTpamMu

107 PannonanbHbBIC CHCTEMBI C
napamMeTpaMu

108 HppanuroHaibHbIe YpaBHEHUS,
HEPABCHCTBA C TapaMeTpaMu

109 HppanmroHaabHbIe CHCTEMBI C
napameTpaMu

110 [loka3aTenbHble ypaBHEHUS,
HEPAaBEHCTBA C TapaMeTpaMu

111 IToka3aTenpHbIE CUCTEMBI C
napamMeTpamu

112 Jlorapudmudeckue ypaBHEHHUS,
HEPABEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI C
napameTpaMu

114 Tpuronomerpudeckre ypaBHEHHUS C
napameTpaMu

115 Tpuronomerpuieckrne HEpaBEHCTBA C

napaMeTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
rapaMeTpaMu

117

[TocTpoeHue u ncciaenoBanue
MAaTEMATUYECKUX MOJENIEN peAIbHBIX
CUTYaLMH C IIOMOLIBI0 YPABHEHUH C
rapaMeTpamu

118

HOCTpOGHI/Ie 1 UCCICOOBAHUC
MAaTEMAaTHYCCKUX MOI[GJ'IGI\/’I PCAJIBHBIX
CI/ITyaI_[I/Iﬁ C IOMOIIBIO CUCTEM
ypaBHeHI/Iﬁ C mapamMcTpamMmn

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJICJICH pealbHbIX
CUTyaIUuH C TIOMOIIIBIO CUCTEM
ypaBHEHHI C mapaMeTpamMu

120

Kontponwsuas pabota: "3amauu ¢
napameTpamu"

121

[ToBTOpenue, o6o0IIEHNE,
cucTemMaTtu3anus 3HaHuu: "YpaBHEHUA"

122

[ToBTOpEenue, o6o00IIEHNE,
cucTemMaTu3anus 3HaHuu: "YpaBHEHU"

123

[ToBTOpEeHUE, 0600IIEHNE,
cucTeMarHh3auus 3HaHuil: "YpaBHEHUS.
Cuctembl ypaBHeHUI"

124

[ToBTOpEeHUe, 0600MIIEHNE,
cucTeMaTHu3alus 3HAHUM:
"HepaBeHcTna"




[ToBTOpEHue, 06001IEHNE,

125 CHCTEeMaTH3aIs 3HaHUMH: 1
"HepaBencrna"

[ToBTOpEeHnue, 06001ICHNE,

126 CHCTEeMaTH3aIys 3HAHUMH: 1
"HepaBencrtna"

[ToBTOpEeHue, 06001IeHUE,

127 CHCTEMaTH3aIys 3HAaHUMH: 1
"[Ipon3BoaHas U €€ NpUMEHEHHUE"
[ToBTOpEeHnue, 0600IIeHNE,

128 CHCTEMAaTH3aI1s 3HAHUMN: 1
"[Ipon3BosHas U €€ MpUMEHEHHE"
[ToBTOpEenue, o600IICHNME,

129 CHCTEMAaTH3alMs 3HAHUMN 1
"IIpousBosiHas U €€ npuMeHeHue"
[ToBTOpEeHue, 0600IIeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u 1
ero npuMeHeHue"

131 [ToBTOpEenue, o6o00IIEHNE, 1
cucremMaruzanus 3HaHui: "OyHKImn"

132 [ToBTOpEeHUE, 0000IICHNHE, 1
cuctemMaru3anus 3HaHui: "OyHKImn"

133 [ToBTOpEeHUe, 0600IIEHNE, 1
cuctemMaruzanus 3HaHui: "OyHKImn"

134 NroroBast KOHTposibHAs paboTa 1

135 NroroBast KoHTposibHAs paboTa 1
[ToBTOpeHme, 0000mEeHNEe

136 PERHC, ’ 1

cUCTeMaTHU3alvsa 3HaAaHUH




OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10




JINCT KOPPEKTUPOBKU PABOYEN ITPOI' PAMMBI
B pabouyto nporpamMmy BHOCSTCS CIAEAYIOUTNE U3MEHEHUS:

OcCHOBaHUS:
Koi-Bo yacos
Ne Ilo Ilo Tena [Tpuunna Crnoco6
ypoKa | IIaHy dakry T10 KOPPEKTHUPOBKH KOPPEKTHPOBKH

mwiany | A4HO

Bcero




6. YUYEBHO-METOANWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Maremaruka. AnreOpa U Havajsa MareMatuyeckoro ananusa : 10-i kiacc
'yrnyOnéHHelii  ypoBeHb :  yueOnuk [/ A.I.Mepsmik, J.A. Homuposckuii,
B.M.IlonskoB. — 7 u3f., ctep. — Mocksa : [Ipocsemienue, 2023.

METOANYECKHUE MATEPHUAJIbI UIA YUYUTEJISA

1. Maremaruka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaIu3a, T€OMETPHUS.
Anrebpa u Hauvana martemMatuueckoro ananmmza, 10-11 wmaccel/ Ammumor IILA.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AxkuuronepHoe obuiectBo «M3aarenbcTBo
«IIpocBenieHue»

2. AureOpa u HayaJla MaTeMaTHYeCKOro aHanu3a. J{ujakrnueckue MaTepuabl.
10 knacc : yriay6:ma. yposenb / [M. W. llabynun, M. B. Tkauésa, H. E. ®&nopoga, O.
H. No6posa].— 4-e uzn.— M. : [Ipocsemienue, 2012.

3. Harnsansie mocoOus

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
«Pemmy EI'D»: https://oge.sdamgia.ru/
Poccuiickast anextponHas mkosja: https://resh.edu.ru/
Oumnnatin-TectIlan: https://onlinetestpad.com/
WutepaktuBHas Tetpaas Skysmart https://skysmart.ru/
[Tnatdopma Part.a https://parta.school/
Nudoypox https://infourok.ru/
Buneoypox https://videouroki.net
SKnacce https://lwww.yaklass.ru/info/about
OOpa3oBaTenbHas comuanbHas cetb https://nsportal.ru
10 OOpa3oBaTenbHas conuanbHast cetsb https://uchi.ru
11. Kosutekmus odpaszoBaTesbHBIX pecypcoB http://school-collection.edu.ru
12. O6pa3oBarenbHas cormaiibHas ceTh https://edu.lsept.ru

CoNoORWLNE

MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHUEOBPA3OBATEJIBHOTI'O MMPOLHECCA YUYEBHOE
OBOPYJIOBAHUE

1. KOMIUIEKT 4epTeKHBIX HHCTPYMEHTOB: JIUHEWKA, TPAHCIOPTUD, IUPKYJIb.

2. MynbTUMEIUIHBIA KOMITBIOTEP C MPOEKTOPOM.



