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HOACHUTEJBHASA 3AIINCKA

Y4eOnpiii Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYUMBIX B MpOTpamMMe CpeAaHero obimiero oOpa3zoBaHMUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3Y4YCHHS] BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroill CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHWE O0Y4YaroIUXCsl Ha YPOBHE, HEOOXOIMMOM
IUI1 OCBOCHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, HICTOPHUU, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOTO Kypca oOydaromiuecs: OBJIaJEBarOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKd, KoTopas (opMylIupyeT CBOH
JTOCTHKEHHUS B MaTeMaThuueckou popme.

VY4eOHbIll Kypc anreOpsl M Hadyall MaTeMAaTHYECKOrO0 aHalh3a 3aKJIa/IbIBaeT
OCHOBY i1 YCIEIIHOTO OBJIQJICHUs] 3aKOoHaMu (U3UKH, XUMHUHU, OHOJIOTHH,
NOHMMaHUsl OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMUKH U OOLIECTBEHHOMN JKU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IIM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh MX JJs JajbHEWIero oOpa3oBaHus U B
MMOBCEHEBHOMN XU3HU. B TO ke BpeMms oBiajeHHEe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMU anre0pbl U MaTeMaTHYECKOTO aHalih3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHMHHOCTH, JOKa3bIBaThb
YTBEPKJICHHS C NOMOIIBIO MHIAYKLIHUHA U PacCykAarh NEAYKTUBHO, MCIOJb30BaTh
00001lIeHHEe W KOHKpETU3alMio, a0CTparupoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone m3yuyeHus yuyeOHOro kypca «Anredpa u Hayajga MaTeMaTUYECKOIO
aHanu3a» oO0ydJarolmuecs MOJy4YaloT HOBBIM OMBIT pEUIEHUS MPUKIAIHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMATHYECKUX MOJENEN PEANbHBIX CHUTYaIHM,
UHTEPIPETAlMA  IOJIYYEHHBIX  PEIIEHUH, 3HAKOMATCSI €  IpPUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJNE, HAYKE U MCKYCCTBE, C
BBLIAIOUIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPaMHU.

VYyeOHblld Kypc 00J1aJa€T 3HAUYUTEIbHBIM BOCHUTATEIbHBIM MOTEHLIHUAIIOM,
KOTOpPBIN peanu3yercs Kak 4Yepe3 Y4YeOHBId Marepuan, CIocOoOCTBYIOMINN
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crhenuduky ydeOHOU
JESTeIbHOCTH, TpeOyIoleld MPOJODKUTENbHON  KOHLIEHTPAllUd  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYYEHHBIN Pe3ybTar.

B ocHOBe MeToIMKM 00y4yeHus anreOpe 1 HauyajgaM MaTeMaTH4eCKOro aHajau3a
JICKUT ACSITETbHOCTHBIN MPUHIUI 00YUYESHHUS.

B cTpykType yueOHoro kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOrOaHaIN3a»
BBIJICJIEHBl  CIEAYIOIIME COACPKATEIbHO-METOAUYECKME JMHUM: «YHucma u
BbIUMCIICHUS», «DyHKIMU U rpapukm», «YpaBHEHUS W HepaBeHCTBa», «Havana
MaTEMaTUYECKOTro aHayn3ay, «MHOXeCTBa U Joruka». Bce ocHOBHBIE



COZIEPXKATEIBHO-METOIUUECKUE JIMHUA H3Y4YaroTCs HA IPOTSHKCHUM JBYX JIET
oOyueHusl Ha YpOBHE cpeaHero o0miero o0pa3oBaHusi, €CTECTBEHHO TOTOIHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMU TEMAMHU U pa3jenamu. JJaHHbI yueOHbIi
KypC SBIISIETCS WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cede cojeprkaHue
HECKOJIbKMX MaTeéMaTHYeCKUX IUCLMIUIMH, TaKUX Kak ainreOpa, TPUrOHOMETpPHS,
MaTEMaTUYECKUNA aHAJIN3, TEOPHUS MHOXKECTB, MaTeMaTH4ECKasIoruka u apyrue. 1o
Mepe TOro Kak OOydJaromrecsl OBJla/IeBaloT Bcé Oosiee MUPOKUM MaTEMaTHYECKIM
anmnapaToM, y HUX IOCJIEI0BATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTHh MAaTEMaTUYECKYI0 MOJEIb pEaJbHOM CUTyalud, IPUMEHATH 3HAHMS,
[OJyYEHHbIE NPU H3YYEHMH Y4eOHOro Kypca, JUIsl PELICHUs] CaMOCTOSITEIBHO
c(OpMyJIMPOBAHHON MaTEMaTHUYECKOHN 3ajaud, a 3aTeéM HMHTEPIPETUPOBATH CBOIl
OTBET.

CopepxarenpbHO-MeTOaUYECKast JIMHUS «YHucaa W BBIUKCIEHUS» 3aBEpIIACT
(opMHpOBaHKE HABBIKOB MCIOJBb30BaHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopazosanusa. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0cobO€ BHHUMaHue yjaensercs  (OPMUPOBAHMIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHUM, BKIIOYAIOMUMX B C€0S HCIOJB30BAHHE PA3TUUYHBIX
GopM 3amucu YuCla, YMEHUE JIeJaTh NPUKUIKY, BBIIOJHATh MNPUOIMKEHHBIE
BBIYMCIICHHS], OLICHUBATh YKCJIOBBIE BBIPAXKEHHs, pabOTaTh C MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYyYalOUIMMCS MHOXKECTBA HaTypaJIbHBIX, LEJIBIX,
pAalMOHAIBHBIX WM JEHCTBUTEIBHBIX  4YMCEJI  JOINOJHSIOTCSA  MHOXECTBOM
KOMIUIEKCHBIX 4HCeNl. B KakIOM U3 3TUX MHOXKECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHeUU(PHUUECKUEe 3aJaud M Olepaluu: JeJIEHUEe Halelo,
ONEpUpPOBAaHUE OCTAaTKaMHW Ha MHOXKECTBE IIEJIBIX YHCEJ, OCOObIe CBOICTBa
paloHaIbHBIX U UPPALMOHATIBHBIX YHMCEN, apu(PMETUYECKUE ONepaluu, a TaKkxKe
U3BJICUEHNE KOPHSI HAaTypaJbHOM CTEIEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapss mocienoBaTenbHOMY pPACIIMPEHUIO KpPYyra HMCHOJIb3YEMBIX YHCENl H
3HAKOMCTBY C BO3MOXHOCTSIMH UX MPUMEHEHHS JUIsl PEUICHUs] Pa3IMYHBIX 3a]a4
(opMupyeTcsi NpeacTaBI€HUE O €IMHCTBE MAaTEeMAaTUKH KaK HayKu M €€ poju B
INOCTPOCHUU MOJIENIEN peanlbHOro0 MHpa, LIIUPOKO HCHOJIB3YIOTCS 0000IIeHuEe U
KOHKpPETH3aLUS.

JIunust «YpaBHEHUS U HEPABEHCTBA» pPEAM3YeTCSd Ha MPOTSHKEHUH BCErO
o0yuyeHUsI Ha ypOBHE CpeAHEero oOmiero oOpa3oBaHUs, TMOCKOJbKY B KaXKJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3a1ady. B
pe3ynbTare OOydYarouIMecsi OBJAJACBAIOT PA3JIMYHBIMU METOAAMH  PEIICHHS
paloHaIbHBIX, HUpPPAlMOHAIBHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHCTEM, a TaKXKe 3aj]ad,
colepxkammx napaMmerpbl. [lomydeHHbIE YMEHHS LIMPOKO HCHOJIB3YIOTCS TpHU
UCCJeN0BaHUM (DYHKIMHA C MOMOIIbIO MPOU3BOJHOM, PU PEIICHUH MPUKIATHBIX



3a/1a4y M 3a7]a4 Ha HAaXOXXJE€HUE HAauOOJbIINX U HAUMEHBIINUX 3HAYECHUN (YHKIUU.
JlanHas comeprkatenbHas IMHUS BKIIOYAEeT B ce0s Takke (popMHUpoBaHHE YMEHHI
BBIMIONHATh  pacy€tel 1o  ¢opMylnaM, mpeoOpa3oBaHUS  PalMOHAIBHBIX,
UppalMOHAIBHBIX M TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TaKKE BBIPAKCHUH,
colepkalmx crerneHu u Jjorapudmel. braromaps u3ydeHHIO anredpanuecKkoro
Marepuaia MPOUCXOIUT  JAJbHEWIIEe  PpPa3BUTHE  AJITOPUTMHUYECKOTO  H
abCTPakTHOTO MBINUICHHUS OOydaromuxcs, GOpMUPYIOTCS HABBIKH JEAYKTHBHBIX
paccyxaeHuid, paboOTel C  CHUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHUJEC PaBEHCTB M HEpaBeHCTB. Airebpa
npennaraet d3(QQGEKTUBHbIE MHCTPYMEHTBHI Il  PEIICHUS] MPAKTUYECKUX M
€CTECTBEHHO-HAYYHbIX 3a]1a4, HATJAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToguueckass JuHUS «DyHKIMM ©  rpaduKu» TECHO
MEpervieTaeTcsl ¢ APYTMMH JIMHUSAMU Y4€OHOrO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIIEN0BATEILHOCTh N3yUeHUsl MaTepruaia. M3yuyeHne cTeneHHOM,
MOKa3aTeNIbHOM, JIorapuPMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIMM, UX CBONCTB
U rpavKoB, UCIOJIb30BaHUE (PYHKUMU JJs1 pelIeHus 3a1ad U3 APYruX y4eOHBIX
MIPEAMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. llpu 3ToM OonbllIOE BHUMAaHHE
ynensierca (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJaMU 3aBUCUMOCTH MEKIY
Pa3IMYHBIMK BEJIIMYMHAMU, HCCIIEIOBATh MOJYyYCHHbIC (YHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Tol CoAepKaTeIbHOU JIMHUM HAIIEJICH Ha pPa3BUTHE YMEHUI
M HaBBIKOB, TIO3BOJSIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHus «Hadama mareMaTH4ecKOro aHajin3a» I03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OO0yYaromuMcs, TaK KaK y HHUX HOSIBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXHBIX (YHKIHM, ONpeAeNnsTh WX HAWOOJBIINE W HANMEHBIIHE
3HAYEHUS, BBIYUCIIATH IUIOMAAN (UTYP U OOBEMBI TeN, HAXOIUTh CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas conep:kaTelbHas JUHUS OTKPBHIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHHUSI MaTEMaTHYECKUX MOJENEe peallbHbIX CUTYalluid,
MO3BOJISIET HAXOIUTh HAWITYUIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCII€ COLUATIBHO-
SKOHOMHUYECKHUX, 337a4yax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTUYECKOIO aHaJIA3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMALHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTUKU B HayKe, TEXHHUKE M HcKyccTBe. OOydaroniuecs: y3HarT O



BBIJIAIOIINXCS PE3YJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAyKH,
1 00 WX aBTOpax.

ConepxaTeabHO-MeTOANYeCcKast JTMHUS «MHOXKEeCTBa U JIOTHMKa» BKJIIOYAET B
ce0si dJIEeMEHTBhl TEOPHHM MHOXKECTB M MaTeMaTUYeCcKoW JOruku. TeopeTuko-
MHOKECTBEHHBIC TIPE/ICTABIICHUS MMPOHU3BIBAIOT BECh KYPC MKOJLHON MaTEMaTHKH
U TpeyiarailoT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEAWHSIONIMN BCE pa3zelibl
MaTeMaTUKd ¥ €€ TPUIOKECHUW, OHHM CBS3BIBAIOT pa3HbIE MAaTEMAaTHUCCKHE
JUCHUIUIMHBL W WX TPUJIOKEHUS B eauHoe 1enoe. I[losTomy BaxHO daTh
BO3MOXKHOCTh OOydYaromemycsi IOHUMATh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTHUKH W HCIOJIL30BAaTh €r0 IS BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKH CIeAyeT IPU3HATH
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHUN U CJIEIOBAaHUE OMNPENEIEHHBIM
npaBujIaM  MOCTPOCHMSI  JIOKA3aTeJbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIITUICHHUS
00y4Jaronuxcsi, TO3BOJISIET UM CTPOUTH CBOU PACCYXICHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, GOpMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yuebHOoM Kkypce «Ainredpa M Hayajla MaTeMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJECIUPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJIENICH peabHbIX
CUTyaIllMiii, WCCIEAOBAaHUS HOTHUX MOJEICH C IOMOIIBIO ammapara ajireOpbl H
MaTEeMaTUYeCKOTO aHalli3a, WHTEPIIPETAIlMN IOJYICHHBIX PE3yJbTaToOB. Takwe
3aJlaHusl BIUIETEHBI B KOXKIIBIN U3 Pa3/ejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs JUIsl pelieHusl MPUKIAAHBIX 3anad. [Ipu
pPEIICHUM  PEATbHBIX  TNPAKTUYCCKUX  3ajJad  OOydaromuecs  pa3BUBAIOT
HaOMIOAATCIBHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIeMy.
HesTenbHOCTh 1O (OPMUPOBAHWIO HABLIKOB pEIICHUS TPHUKIAJAHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOro Kypca «Anrebpa 1 Havyaa
MaTeMaTHYECKOTO aHaTH3ay.

Ha w3ydenme ydeOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 gacos (4 yaca B HEICIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Yucaa v BIYMCICHUSA
Panmonaneueie yncna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIICHTHI,

OeckoHeuHble nepruoguueckue apoodu. [Ipumenenue npobeit U MPOLEHTOB IS
peLIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEATbHOM KU3HH.

JlelictBuTenpHple 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudmeTrnueckue  omepanud ¢ JCUCTBUTENBHBIMH  YHCIaMd.  Moayinb
JICHUCTBUTENHLHOTO YKCia U ero cBoicTBa. [IpuOnmkEHHbIE BBIUYMCIICHUS, TTpaBUIa
OKPYTJICHHUSI, IPUKUJIKA U OLICHKA PE3YyJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1uensIM nokaszatesneM. buHoMm HerooTtoHa. Hcnosb3oBaHue
HOIXOAIIEeH POPMBI 3alMCH IEUCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTUYECKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C pauMOHAIBHBIM IIOKAa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa norapudma. JlecsiTuuHble U HaTypajbHbIE
JorapupMsl.

CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC YHCIIOBOI'O aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI'€HC YMCIOBOIO apryMEHTA.

YpaBHeHMs U HEPABECHCTBA

ToxnecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCWIIbHBIE YpaBHEHUsS W YpaBHEHUsA-CIeACTBUsS. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHHSI LIETbIX U APOOHO-PALMOHAIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOTrOYJIE€Hbl OT OJIHOM NEepeMEHHOMW. JlemeHue MHOrowieHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema bezy. MHorousensl ¢ neiabiMu Ko puireHTamu.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH, COAECPKAILINX CTENIEHU U KOPHHU.

HppanmonanpHbie ypaBHEHUSA. OCHOBHBIE METObI PEILIEHUSANPPALUOHAIIBHBIX

YpaBHEHUN.

[ToxazarenpHble ypaBHeHHS. OCHOBHBIE METOJBI PEIICHUs MOKA3aTeIbHBIX
YpaBHEHUN.

[IpeoOpa3zoBaHue BEIPAKEHUM, CONEPKAIINX JTOTAPUPMBI.

Jlorapudmmueckue ypaBHEHUHI. OcHoBHBIE METO/IBI pelieHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUM. PellleHrne TPUroHOMETPUIECKUX YPABHEHUM.



Pemienne cucrtem JNMHEHMHBIX YypaBHEHUN. Marpuiua CUCTEMBI JIMHEHWHBIX
ypaBHeHUH. OnpenenuTens MaTPHIIbl 2X2, €r0 TEOMETPUICCKUAN CMBICI i CBOMCTBA,
BBIYMCIICHUE €Tr0 3HAYEHUS, TPUMEHEHHUE OMNPENCIUTEINI I PEIICHUS CUCTEMBbI
JIMHEMHBIX ypaBHEHHWU. PemieHne mnpuknagHbIX 3a7ad C IMOMOIIBK) CUCTEMBI
JMHEWHBIX ypaBHEHUH. McciieToBaHNE TOCTPOCHHON MOJENH C IMOMOIIBIO MaTPUIL
U ONIPENICIUTEIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallUd € MOMOUIBIO
YpaBHEHHI U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3 Pa3INYHBIX 00JaCTe HAYKH U PEATbHOU KU3HHU.

DOYyHKUMH U TPaPUKH

OyHKIMA, crnocoObl 3agaHus (yHKIUMUA. B3auMHO oOpaTHbIe (YHKIUU.
Komnosumus  ¢yakuuid. 'padux  ¢GyHKIMU. DaeMeHTapHbIe MpeoOpa3oBaHUS
rpagukoB QyHKIIHIA.

OO6usacTb ompeneneHus: 1 MHOKECTBO 3HaueHud (yHkumu. Hymu yskimm.
[IpomexxyTku 3HaKOnocTOsIHCTBA. YETHBIE M HeuéTHbIe QyHKUMH. [lepruoanyeckue
dbynkiuu. [IpoMexxyTkM MOHOTOHHOCTH (GYHKIMU. MakCUMymMbl U MUHUMYMBbI
¢bynkuuu. Hanbosnpiee u HauMeHbIee 3Ha4eHUs1 GYHKIIUU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaThyHas U JPOOHO-JIIMHEWHAsT (YHKIUU. DIEMEHTApHOE
MCCJIEI0BAHKE U MOCTPOEHUE UX TPa(UKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U 1IEIBIM MokasatesneM. E€ cBolicTBa u
rpaduk. CBoicTBa U rpaduK KOPHs N-0if CTENEHU Kak (GYHKIIMU OOpaTHOM CTEIICHU
C HATYpaJIbHBIM IOKA3aTEJIEM.

[Toka3zaTenbHast 1 jorapupmMuyeckas PyHKUHUU, WX CBOMCTBA U TpauKH.
Ucnonp3oBanue rpadukoB GyHKIMMA 15 pEIICHUST YPABHEHUM.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPHUUECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIC 3aBUCHMOCTH B peaJbHBIX IIpolleccaX U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IOCJIeA0oBaTeIbHOCTEH. MeTon
MaTeMaTUYECKOU UHTYKIIHUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATEILHOCTU. VICTOpUST BOBHUKHOBEHHUSI MAaT€MaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckasi nmporpeccu. beckoneuyHo yObIBaroIas
reomeTrpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccu. JINHEWHBIN U S9KCIOHEHIMAIBHBIA pocT. Hucio e. DopMya CIIOKHBIX
NpONEHTOB. VIcnoyib30BaHWE TMPOTPECCHM JUIsl PEUICHUS pealbHBIX —3a]a4
MPUKIIAIHOTO XapaKTepa.



HenpepriBHble (QyHKIMM W uX cBoiicTBa. Toukm paspeiBa. ACHUMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMII HEMpPEpBHIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB [UISl PELICHUS HEPaBEeHCTB. lIprmeHeHHne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 1151 pelieHus 3a1a4.

IlepBas u BTOpas npousBojHble PyHKIMU. OnpeneacHue, reOMETPUIECKUN 1
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[TpousBogHble  snmeMeHTapHbIX — ¢QyHkOuil.  IIpom3BogHast ~ cymMBlI,
IPOU3BEJICHUS], YACTHOI'O U KOMITO3ULIUU (QYHKITHIA.

MHokecTBa H JIOTHKA

MHoOXxecTBO, omnepanuv HaJ MHOXECTBAMM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [lpuMeHeHHe TEOPETMKO-MHOKECTBEHHOIO — ammapara Ui
OIIMCaHUs pEeaJbHBIX IPOLECCOB M SBJICHUM, NPU PELICHUM 3ahad U3 JIPYyIux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia u BBIYMCTICHUS

HatypaneHbie u nensie yucna. [I[puMeHeHre MpU3HAKOB JEIUMOCTH LIEIbIX
yucesn, HauOosbiuil oOmuii nenurtens (nanee — HOJ[) m Haumenblee ooOiiee
kpatHoe (manee — HOK), octaTkoB nmo Moay:to, anroputma EBkinia 1uist pemeHus
3a/1a4 B LENBIX YHACIIAX.

Kowmmnekcuble uwncna. AnreOpamdeckas M TpUTOHOMETpuueckas (OpMbI
3allUCH KOMIUIEKCHOTO 4YHuCia. Apu(pMETHYEeCKHe ONepalud C KOMIUIEKCHBIMU
yucnamMu. M3o00pakeHne KOMIUIEKCHBIX 4YHMCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHd W3 KOMIUIEKCHOTO 4ucia. [Ipumenenune
KOMILJIEKCHBIX YHCEN JIs1 PeIIeHHs (PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBbI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH €  IMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpruueCKMX HEPABEHCTB.

OCHOBHBIE METOJBI pELICHUS T[OKa3aTeIbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHUS] UPPAITUOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELIEHUS] CUCTEM M COBOKYIHOCTEW pallMOHAJIBHBIX,
MPPaLMOHATIBHBIX, IOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MTapaMeTpamu.



[IpuMeHeHnE ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a]a4 1 33Ja4 U3 pa3IUYHbIX 00JIacTell HAyKH U peajbHON KU3HU, HHTEpPIIpeTalus
ITOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk xommozuuum GyHKIUNA. ['eoMmerpuueckue oOpasbl YpaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U TPa(UKH.

['padprueckne MeToabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METO/IbI PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnons3oBanue rpadukoB GyHKIUN Il KCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPU PELICHUU 33ad U3 JAPYTHX y4eOHBIX
MIPEAMETOB U PEATLHOM KU3HMU.

Havana MaTeMaTH4€CKOI0 aHAJIN3a

[IpuMeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTbH U
sKkcTpeMyMbl. Haxoxaenne HanOoJbIIero 1 HAMMEHbIIIETO 3HAY€HUH HENPEPhIBHOM
GyHKIIUU HA OTpPE3KeE.

[IpumMeHeHne NPOM3BOMHOM Uil HAXOXKICHHMS HAaWIIydlIero pELIeHHs B
OPUKJIAJHBIX 3ajadax, JUIsl OIPENENICHHs CKOPOCTH W YCKOPEHHS IIpolecca,
3aJ1aHHOTO (DOPMYJIIOH WK TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX PyHKUUH. [IpaBuina Haxox1eHNs IepBOOOPa3HbIX.

HNuterpan. I'eomerpruuecknii CMbICI HHTETpajia. Berancienue onpeaenéHHoro
uHTerpana no Gopmyne Hetotona-Jleitbauiia.

[IpumeHeHue wWHTErpana g HaxXOXXIEHUs IUIOIafed IUIOCKUX (uryp u
00BEMOB r€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUNW. MareMmatuueckoe
MOJEJIMPOBAHUE pEANbHBIX MPOIECCOB C MOMOIIbI IudPepeHInaTbHbIX
YPaBHEHHUM.



I[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMUA 00YJArOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOTO 00IIECTBA, MPECTABICHUE O MATEMATUYECKHIX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOLEIYp
IPa)XIaHCKOT0 00I1eCcTBa (BBIOOPHI, OMIPOCH U PYTO€), YMEHNEB3aUMOICHCTBOBATD
C COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAaHCKOMW MACHTUYHOCTH, YBAKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCUMCKOW MATEMATHKH, LIEHHOCTHOE OTHOLICHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTeMaTUYE€CKON IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUH B APYrMX HayKaX, TEXHOJOrusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHHCKOIrO Hapoja, cpopMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUs, STUYECKOTO MOBEIECHUS, CBA3AHHOIO C NMPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3a7a4, PELIICHUMN, PacCyKIE€HUN, BOCIPUUMYUBOCTb
K MaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh YMEHUS TPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro oopasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pOBbIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKHUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nyecKas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPH 3aHATHAX CIIOPTUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpyHdy, OCO3HAaHUWE IIEHHOCTH TpPYHOJt00Us, HUHTEpeC K
paznuyHbiM  cpepaMm  NMPOPECCHOHAIBHOM  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynyiiel mpo(ecCuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha TMPOTHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUHU IPAKTHYECKUX 3a]1a4 MaTEMATUYECKON HAIIPABJICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhl, TOHUMAHUE BIIUSHUS
COLMAJIbHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSHUE MPUPOJHOU M COLMAIBHOU
Cpelibl, 0CO3HAHUE II00ANTBHOTO XapaKTepa dKOJIOTMUECKUX Mpo0JieM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM HJis pelleHus 3ajad B 00JacTH
OKPYKAIOLIEH Cpenapbl, IUIAHUPOBAHUE TIIOCTYNIKOB M OLEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOILEH CPE.IbI;

8) HeHHOCTH HAYYHOTO TO3HAHUSI:

C(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOM MPAKTUKH, TIOHUMAHNUE MaTEeMaTHIYE€CKOM
HAyKHU KaK cepbl YeTOBEUECKOM IS TEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYUMOCTH
JUISL PA3BUTHUSL LIMBWIA3ALIMU, OBJIAJICHUE S3BIKOM MAaT€MAaTUKA U MaTeMaTUYECKOU
KYJBTYPOU KaK CpEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH POEKTHYIO
Y UCCIIEN0BATEIIbCKYIO AEATEIbHOCTh UHAMBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTeJbHBIC YHUBEPCAJIbHBIC Y4eOHbIC JeHCTBHA

ba3oBble 1oruyeckue 1eiicTBUA:

BBISIBJISAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaT€MaTHYECKHX
00BEKTOB, NOHITHI, OTHOIEHUI MEKy TOHATUAMU, POPMYJIUPOBATHOIIPENCTECHUS
HNOHATUMN, yCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMKN, OCHOBAHUS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMylupoBaTb UM  IpPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAMUTEINIbHBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U 00ILIKE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (haKkTax, JAHHBIX, HAOJIONEHUSAX M YTBEP)KIEHUSX, MpeAsiaraTb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U NPOTUBOPEY U,

JenaTb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHNUN
(OpsiMBIE M OT MPOTUBHOTI'O), BEICTPAUBATh APTYMEHTALNUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOIbI;

BBIOMpATh CHOCOO pelleHus y4yeOHOM 3agauu (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BHIOMPATh HanboJee MOAXOIAIINN ¢ y4ETOM CAMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBare/ibCKue 1eCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEIOBATEIbCKAUM HWHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpoOsIeMy,
yCTaHaBJIIMBAaTh MCKOMOE W JlaHHOE€, (POpMHUPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICI0BaHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0ObEeKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty OOBEKTaMHU, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAOMIONCHUS, UCCIEAOBaHUSA, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIIEHHU;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TMIPOIECCA, & TaKKe BbIABUTAThH
NPEANOJIOAKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c undgopmanmei:

BBISIBIISATH JeUIIUTHI UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIs1 PEUICHU 3aa4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUYHBIX BUJIOB U (hOpM
pEACTaBIICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAILINIO, MPENCTABISIThL €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUIECKH;

OLICHUBATH HaJIEKHOCTD uHdopmaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUHU C YCIOBUSAMHU U
LEISIMU OOIIEHMS], ICHO, TOYHO, FPAMOTHO BBIPaXkaTh CBOIO TOUKY 3pEHUSI B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JaBaThb IMOSCHEHUS II0 XOAYy pELICHUS 3a7auH,
KOMMEHTUPOBATH ITOJIyYEHHBIN PE3YJIbTAaT;

B Xo7e 00CYXIeHHusl 3a7aBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelaeMoil 3ajJaud, BBICKA3bIBaTh WJAEH, HalleJIEHHbIE Ha MOMCK
pPELIEHHUs], COIMOCTABJISITE CBOM CYXKICHHS C CYXICHUSMH JPYTMX YYaCTHHKOB
nuanora, oOHapy>KUBaTh pa3jM4Me M CXOJICTBO IMO3MIIMM, B KOPPEKTHOH (opme
(GopMyIupOBATh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, JKCIIEPUMEHTA, UCCIICIOBAHMS,
POEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
pe3eHTalMU U OCOOEHHOCTEN ayAUTOPHUHU.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA



Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIOCOO pEelIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIA HHTEJLICKT:

BJIQJICTh ~ HaBBbIKAMHU  I[IO3HABAaTEJIbHOW  pedIEKCMU  KaK  OCO3HaHUs
COBEpULIAEMBIX JACHCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yjbTara pelIeHUs
MaTeMaTUYECKON 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHATH TPUUHHBI
JOCTHKEHUS WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbBHOCTH, HAXOUTh OIIMOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MIOHMMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYAIbHOU
paboThl mMpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeSTEeIBbHOCTH, TJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, paclpeicisTh
BUJIbI pa0OT, JOTOBApUBATHCS, 00CYXKIATh MPOLIECC U Pe3yJbTaT padoThl, 00001IAThH
MHEHHS HECKOJILKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIMIOJHATH CBOIO YaCTh PA0OTHI ¥ KOOPJIUHUPOBATH
CBOU JICUCTBUS C JPYTUMH YJIEHAMH KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIA/a
B O0mMI TPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICCTBHUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce OOydYarOMIMICS TOMYYUT CIEAYIOIIHNEC
MpeMETHbIE PE3YyJIbTaThl MO OTACJIbHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «AnreOpa 1 Hayajga MaTEMaTUYECKOTO aHAIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OINEpPUPOBATh MOHATHUSAMHU: PALMOHAIBHOE YMCJIO, OECKOHEUHas
nepuoandecKasl JApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHCJIO, MHOXECTBa
pallMOHAJIBHBIX U ICUCTBUTEIBHBIX YUCEN, MOYJIb IECTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TIPOIEHTHI [IJIi PEIICHUS MPUKIATHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTH MPUOTKEHHBIC BBIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY H
OLICHKY P€3yJIbTaTa BbIYUCIICHUM;



CBOOOIHO ONEpUPOBATHh TOHATHEM: CTENEHb C ILEJIBIM [IOKa3aTeseM,
MCIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YHCEN AJIs PEIICHHUs
MPAKTUYECKUX 3aJ1a4 U MPEACTABICHUS JaHHbBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHOU
CTENEHHU;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM I1OKa3aTeleM;

cBOOO/IHO ONEpUPOBATH MOHATUIMMU: JIOrapu(M yuciia, AECITUYHBIE U
HaTypaJibHbIE JOrapu(Mmsl;

CBOOOJHO ONEPHUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCJIOBOIO apIyMEHTa;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHs PpalUOHAJIBHBIX M JIPOOHO-
pAalMOHAIBHBIX ypPaBHEHUM, IPUMEHATH METOJ WHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSIMHU: MHOTOWIEH OT OJHON NEpPEeMEHHOM,
MHOT'OWIEH C UEIbIMH KO3 (HUIIMEHTAMH, KOPHU MHOTOYIEHA, TIPUMEHSTH J€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3dy u Teopemy Buera s
peuieHus 3a1ay;

cBOOOIHO ONEpUPOBATh TMOHATUAMU: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpHIla, OMpPENeIUTEeNh MATPUIBl 2 X 2 U €ro TeOMETPUYECKH CMBICT,
MCIIOJIb30BaTh CBOWMCTBA OMpeAenuTeNst 2 X 2 aisi BBIUKCICHHUS €ro 3HaueHUs,
OPUMEHATh ONPEIEIUTENIN [UIsl PELIEHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJIEJIMPOBATh PEAJbHbIE CUTyalluH C MOMOUIbIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpHUL] U OIpEAEIIUTENEH,
MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI € KOpPHSAMU JUIi TOpeoOpa3zoBaHus
BBIPAKCHUM;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM MTOKA3aTeNEM;

UCI0JIb30BaTh CBOICTBa aorapumMoB LTSt npeoOpa3zoBaHus
Jorapu(MUUECKUX BbIPAXKECHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelIbHbIE U
JorapuMHUUECKHUe YpaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIbIO PABHOCHIIBHBIX
NEPEXOA0B UM OCYLIECTBIISISI IPOBEPKY KOPHEH;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI ISl MPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO ~ ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OpPUMEHSATh  HeoOXxoaumble  (GOpMyNbI  IJii  pEIIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI;

MOJICTIMPOBATh pEalbHbIE CUTyallud Ha s3bIKE aireOpbl, COCTaBIATH
BBIpKEHUS, ypaBHEHWS, HEPaBEHCTBA [0 YCIOBHUIO 3aJayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM ammapara ajnreopsl.

DYyHKUMH U TPaPUKH:

cBOOOHO OMEPUPOBATH MOHATHIMH: (YHKIIHS, CIIOCOOBI 3aAaHUsT (PYHKIIHH,
B3aMMHO OOpaTHble (YHKIUH, KOMIIO3UIUSA (QYHKIHUH, Tpadpuk GyHKIUH,
BBINOJIHATH 3JIEMEHTAapHbIE IPeoOpa3oBanus rpadukoB QyHKLINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OINpPENETICHUS U MHOMXECTBO
3HaYeHUH QPYHKUMU, HYIH PYHKIHMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBaTh TMOHATHUSAMHU: YETHBIE W HEYETHBIE (DYHKIUH,
nepuoandeckne (PyHKINUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI H
MUHUMYMbI (YHKLIMH, HauOoJblllee M HauUMEHbIIEEe 3HAUCHHE (PYHKIUM Ha
IPOMEXYTKE;

cBOOOHO ONEPUPOBATh MOHATUAMU: CTENEeHHAs (YHKIUSA C HATYpaJbHBIM H
[EeNbIM TOKa3zareaeM, rpaduk CTENEeHHOW (YHKIMU C HATypajdbHBIM M IIEIBIM
nokaszatesnemM, rpauk KOpHs n-Oil CTENeHM Kak (PYHKIMH OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTejeM;

ONEpUPOBaTh MOHATUAMU: JIMHEHHAs, KBaJgpaTW4yHas M JpoOHO-TUHEHHas
(YHKITIH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0OBAHUE U TTIOCTPOCHUE X TPapHUKOB;

CBOOOMHO OMEpPUpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuueckas
GyHKIIMK, WX CBOMCTBA U rpaduKH, HCIOIB30BaTh MX TpadUKH I perieHUs
YPaBHEHUN;

CBOOOJIHO OMEPUPOBATH TOHATUSAMU: TPUTOHOMETPUYECKAS OKPYKHOCTB,
oTpeieNieHue TPUTOHOMETPUYECKHX (DYHKIIUI YHUCIOBOTO apTyMEHTa;

UCTIONB30BaTh Trpaduku  (QYHKUMHA U1  UCCIEIOBAHHS TPOIECCOB |
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 JPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU, BBIpaXXaTh (POpMyJiaMU 3aBUCUMOCTH MEKy BEIMUNHAMU;

Hauajia MaTeMaTH4eCKOro aHAIU3A:

cBOOOJIHO ONEpUPOBATh MOHATUAMU: apUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasl TPOTPECCHs], TUHEHHBIN U
HKCIIOHEHIIMATIBHBIA POCT, (hOpPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU MJI PEIICHUs PEATbHBIX 3aJad TPHUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATUSIMU: TTOCIEOBATENBHOCTD, CIIOCOOBI 3a1aHUS
ITOCIEA0BATEILHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIEC IIOCJIEIOBATEIBHOCTH,
IIOHAMATh OCHOBBI 3apO’KJICHHMS MATEMaTUYECKOrO aHaji3a KakK aHaau3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMHU: HEMIPEPHIBHBIE (PYHKIIUU, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMIOTOTHI rpaduka QyHKINY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpEepbIBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI JIs1 pellieHus 3a/1a4;

CBOOOJTHO OIEpUPOBATh TMOHSTUSMHU: TIepBas M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHast K TpaduKy QyHKINM;

BBIYUCIIATH MTPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (DYHKIIMH, 3HATh IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3NYECKUIl CMBICI NPOU3BOAHOM IS
peneHns 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHATHSMHU: MHOXECTBO, OINEpaluy  HaJ
MHO>KECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIapaT JJIsl ONMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, IIPHU PELICHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMU: ONPEICIICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOICTBO MaTeMaTUYECKOro 00BbEKTa, JOKa3aTelbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koniy o0yuenuss B 11 kJiacce oOydaroUIuicsl MOJYYUT CIEAYIOLIUE
MpEAMETHBIE PE3YNbTAThl MO OTIACIBHBIM TEMaM paboueld MporpamMMbl y4eOHOTrO
Kypca «Anredpa 1 Hauaja MaTEMaTUYECKOTO aHATH3ay:

Yucaa v BBIYMCJICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YHCII0,MHOXKECTBA
HaTypaJbHbIX U LEJIbIX YUCEN, UCIOIb30BaTh NPU3HAKA JEIMMOCTH LEJIbIX YUCET,
HOJl u HOK HarypanbHBIX 4yucCen Mg pEUICHUs 3aJad, NPUMEHSTh AJITOPUTM
EBxnuna;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTaTKa [0 MOJYJIO, 3aIlUChIBATh
HaTypaJbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO OMNEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO W MHO>KECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YHClia B aiareOpandyeckol u
TPUTOHOMETPUUYECKON (pOpMeE, BBIMOJIHATH apu(PMeTHUEeCKUEe Onepaluu ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPaBEHCTBA:



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HPPALMOHAJIbHBIC, 1OKA3aTEIbHbIE U
jJorapuMHUUECKUe HEPAaBEHCTBA, HAXOJUTh WX PEIICHUS C TOMOIIBIO
PABHOCHWJIBHBIX IIEPEX0/IOB;

OCYIIECTBISATH OTOOp KOpPHEW TMpH PEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOO/IHO ONEpPUPOBATh IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble (GOpMyJbl  JUIsl  PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PEIICHUS
CUCTEMBI M COBOKYIIHOCTEW PALMOHAJIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

perarhb palMOHAIIbHBIE, UppalyoHaIbHBbIC, [I0OKa3aTeIIbHBIE,
gorapu(pMUYECKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPABEHCTBA,
COZIEpIKAIlIE MOJIYJIM U ITapaMeETPHI;

IPUMEHATH TpaduuecKue METObI JUIsl PEIICHUs] YPaBHEHU U HEPABEHCTB, a
TaKKe 3aJ1a4 C [apameTpamus;

MOJICJIMPOBATh pEajbHbIE CHTyalldd Ha S3bIKE auredpbl, COCTaBIATH
BBIPDQXKECHHUSI, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHIO 33JayH,
UCCJIEI0BaTh IMOCTPOCHHBIE MOJEIHM C HCIHOJIb30BAaHUEM aIrapara ajireopsl,
UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3YIIbTaT.

DOyHKUMU U rpaduKu:

CTPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TMOMOILIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX ()YHKIIHIA;

CTPOUTh T€OMETpUYECKHe O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOZIHO  ONEpPUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKUX
ynKkumi;

OpUMEHATh (QYHKUMHU JIS MOJEIMPOBAHUS M UCCIENOBAHMS PEAIbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4YeCKOIo aHaIM3a:

UCITOJIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIIee U HAUMEHbIIEE 3HAUCHUS! (PYHKIIMU HEMPEPHIBHOM Ha
OTpE3KE;

MCIIOJIB30BaTh NPOU3BOJAHYIO JUISI HAXOXKIACHHsS HAWIYYIIETO pPELICHUS B
IIPUKJIAJIHBIX, B TOM YUCJIE COLUAIBHO-ODKOHOMHUYECKHUX, 3aa4aX, JJIs1 ONPENCIICHUs
CKOPOCTHU U YCKOPEHHMsI MpoLecca, 3aJaHHOT0 (OpMyIIoi Uit rpadukom;



CBOOOZIHO ONEpUPOBAaTh TOHATUSAMHU: TEpPBOOOpa3HAs, OMPEACIEHHBIN
WHTETPaj, HAXOIUTh MEPBOOOpa3HBIE 3JIEMEHTAPHBIX (DYHKIUH W BBIYHCIATH
uHTerpan no popmyne Herorona-Jlel6uua;

HAXOAMTh TUIOMIAAH IJIOCKUX (Uryp M 0OBEMBI TEN C MOMOIIBIO MHTErpaa;

UMETh TPEJCTABICHUE O MAaTEeMaTHUYEeCKOM MOJEITUPOBAHUHU Ha MpHUMEpe
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHUH;

pemiats MPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-IKOHOMUYECKOTO U
Gu3NIECKOro XapaKkTepa, CpeACTBAaMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpamMMbl Bcero Koutpoabupie | Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM IT0KA3aTeIeM
3 Apudmerndeckuii KOpEeHb N-0i CTEIICHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyecKue BbIpa)KEHUS U 99 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10
HenpepsiBabie pyHkiuu. [IponsBoaHas 20
9 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIUS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoabnbie | Ipakrieckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenI
1 HccnenoBanue GyHKIUN C ITOMOIIBIO 99 1
IIPOU3BOTHON
2 [TepBooOpa3Hast u HUHTETpall 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuyecKre HepaBeHCTBA
4 HppannoHaiibHbIE, TOKa3aTEIBHBIC U 24 1
norapudMuyecKrie HepaBeHCTBA
KomMrnekcHbie yncina 10
HatypasnbHble U 1ienble yucna 10
CucTeMbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3 AU 16 5
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoasnbie | IlpakTnyeckue deSy‘leHHH :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypenI
1 [[MHOK€eCTBO, Ollepalivii HaJ MHOKECTBAMH 1
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJis pelieHus 3a1au
Panmonanbubie uncina. OOBIKHOBEHHBIE U
4 JeCATUYHbIE IpOOH, IPOLIECHTEHI, 1
OecKkOHEUYHbIE TIEpUoANYECcKre Apodu
Panmonanbubie uncina. OOBIKHOBEHHBIE U
) JECSITUYHbIE TPOOU, TPOLIEHTHI, 1
OeCcKOHEeUHbIE MEPHOHUECKUE TpodU
5 [Ipumenenue qpobeit U MPOLEHTOB JIst 1
pEeILIeHUs IPUKIAHBIX 3a7a4
7 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pEILIeHUs TPUKIAJHBIX 3a7a4
8 [elicTtBuTenbHbIC Yncia. PalMnOHAIIbHBIE U 1
MppalOHAJIbHBIC YHCIIa
9 ApudmeTnueckue onepanuu c 1
JNEeNCTBUTENbHBIMH YUCIIaMU
10 Mopynp 1efCTBUTENBHOTO YUCIA U €r0 1

CBOMCTBA




11

[TpuOmkEHHBIE BHIYMCICHUS, TPaBUIa
OKpYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BRIYUCICHUN

12

OCHOBHBIE METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LEbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTO4JICHA HA MHOTOYJICH C
octatkoMm. Teopema besy

16

MHorouieHsl ¢ LeIbIMU KO UILIEHTaMH.
Teopema Buera

17

Pemenne cucreM JIMHENHBIX YpaBHEHUI

18

Pemenue cuctem TUHENHBIX YpaBHEHHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOWCTBA;
BBIYMCIICHHUE €r0 3HAYCHMS

20

Onpenenutens MaTPUIBI 2X2, €ro
reOMEeTPUYECKUI CMBICIT U CBOWCTBA,
BBIYHUCIICHHE €T0 3HAYCHHSI

21

[IpuMeHeHue onpenenuTens s peleHus
CUCTEMBI JINHEWHBIX YPaBHECHUN




22

Pemienne nmpukiaqHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

23

Penienne npukinagHeIx 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN

24

KonTtponsnas pabora: "PanuonanbHbie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX YpaBHEHUH"

25

OyHKIWS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumuo oOpatnbie hynkipn. Kommosurwst

byHKIII

26

I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpa3oBanus rpa@uKoB QyHKITUI

27

OO6nacth onpeAesieHus] © MHOKECTBO
3HaueHul Gpynkuuu. Hynu ¢pynkmuu.
[IpomexyTKH 3HAaK MOCTOSTHCTBA

28

YérHbie 1 HEUETHBIC (YHKIINU.
[Tepuonuueckue pynkuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonrpiee 1 HanMeHbIIIEE 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
JTuHeNHas QyHKUuN

31

DJIeMEeHTapHOE HCCIIeIOBAaHNE U
HOCTPOEHHE TPAPUKOB ATUX (PYHKIIHIA

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MoCTpoeHne rpauKoB ITUX QYHKITHI

33

CrerneHs ¢ 1eIbIM IToKa3areneM. bunom




Hrrotona

CreneHsn c 11e16IM OKa3ateiieM. bunom

34
Herorona
Crenennast GyHKIUS C HATYPAIbHBIM U

35 [eJIBIM IMoKa3aTeiieM. E€ cBolicTBa 1
rpaduk

36 Kontpoinbnas padora: "CreneHHas
¢ynkuus. E€ cBoiictBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHM U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIIEHU U €ro CBOMCTBA

39 [IpeoGpa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKalIuX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKaliX CTEIICHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanuonaneHele ypaBHEHUS. OCHOBHBIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
ypaBHEHU I
HppanmonaneHele ypaBHEHUS. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
yYpaBHEHUHU
HppauronaneHble ypaBHeHUsA. OCHOBHBIE

44 METO/1bI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TEpEXObl B pELIEHUH




UPPaALMOHATILHBIX YPaBHEHHI

PaBHOCHIBEHEIC IEPEXO0Abl B pCHICHUHA

46 UPPaLMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUU
UPPALMOHAIIBHBIX yPaBHEHUN

48 PaBHOCHIIBHBIE TEPEXO/BI B PELLIEHUH
UPPALMOHAIIBHBIX yPaBHEHUN
CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeIeM
CaoticTBa U rpaduK KOpHS N-Oi CTEHCHH

50 Kak (yHKIIMH 0OpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeIeM
KonTtponpnast padora: "CoiicTBa u rpaduk

51 KOpPHsI n-oi creneHy. MppanuonanbHele
ypaBHeHuUA"

59 CrerneHsb ¢ palMoHalIbHBIM OKa3aTeNEM U
€€ CBOMCTBA

53 CrerneHsb ¢ palioHaIbHBIM OKa3aTeNIEM U
€€ CBOMCTBA

54 CreneHs ¢ paliMoHalIbHBIM I0KA3aTENIEM U
€€ CBOMCTBA

55 [Toka3zarenbHas GpyHKLUsA, €€ CBONCTBA U
rpaduk

56 Hcnons3oBanue rpadpuka QyHKIUN A5
peneHust ypaBHEHU N

57 Hcnonwk3oBanue rpadpuka QyHKIUN AJs

pelLlIeHUs] ypaBHEHUI




IloxazaTennHBIE YpaBHCHHA. OCHOBHBIC

58 METO/BI PEIICHHs TOKa3aTeIbHBIX 1
ypaBHEHUH
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUH
[lokasarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIICHUS MTOKa3aTEIbHBIX 1
ypaBHEHUI

61 Kontponbnas pabora: "l[lokazatenbHas 1
¢bynknus. [TokazarenbHblie ypaBHEeHHS"

62 Jlorapudwm uncna. Coiicta norapudma 1

63 Jlorapudwm uncna. Coiicta norapudma 1

64 Jlorapudm uncna. CBoiictBa norapudma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIE JOrapudMbl 1

66 JlecsTuuHbIe U HATYpaJIbHBIE JOTapru(MbI 1

67 [IpeobpazoBaHne BEIpaKEHUH, COMIEPIKAIIUX 1
J0rapuQmbl

68 [TpeoOpa3oBaHue BbIpakeHUIl, COepKALIIX 1
aorapudmsl

69 [IpeoOpazoBaHne BEIpaKEHUH, COJIEPIKAIIUX 1
J0rapuQmbl

70 Jlorapudmuueckas ¢pyHkus, €€ cBOMCTBa U 1
rpaduk

71 Jlorapudmuueckas ¢pyHkus, € cBocTBa U 1
rpadux

7 Hcnonb3oBanue rpaduka QyHKIUM 15 1

peueHus: ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIHH 115

73
pelLIeHNs ypaBHEHUN
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/BI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE IEPEXObI B PELIEHUN
JOTapu(PpMHUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/BI B PELIEHUU
JOrapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas padora: "Jlorapudmudeckas
¢yukuus. Jlorapudmuueckue ypaBHeHHs "

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpeEIEHNE TPUTOHOMETPUUECKUX

(GYHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTIpeieIeHUE TPUTOHOMETPUIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKUE (HOPMYJIBI 1

90 [Ipeobpa3oBaHme TPUTOHOMETPHYECKUX 1
BBIpKEHU I

o1 [IpeoOpa3oBaHye TPUTOHOMETPHYECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPHYECKUX 1
BBIpKEHU I

93 [Ipeo6pa3oBanye TPUTOHOMETPUUECKUX 1
BBIPAKCHU I

94 Pemenne TpuroHOMeTpHUUECKUX ypaBHEHUN 1

95 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM 1

96 Pemenne TpuroHOMeTpHUYECKIX ypaBHEHUH 1

97 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM 1

98 Pemenne TpuroHOMeTpHUYECKIX ypaBHEHUH 1

99 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM 1

100 Pemenne TpuroHOMeTpHUYECKIX ypaBHEHUH 1
KonrtpomnsHas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpPaBHEHUS"

102 [TocnemoBaTenbHOCTH, CTIOCOOBI 3aTaHUS 1

ocjenoBareiibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIOUH

MonoToHHBIEC B OrpaHU4YCHHBIC

103 MoCJIeI0BaTeILHOCTH. VIcTOopus aHamu3a
0OECKOHEUHO MaJbIX

104 Apudmernueckas mporpeccust

105 ["'eomeTpuyeckas mporpeccus

106 BeckoHeuHO yOBIBarOIIas reOMETPpUYECKas
nporpeccust

107 CyMMma O0ecKkOHEYHO yObIBaroIen
FEeOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN U YKCIIOHEHIMAJIBbHBIA POCT
Yucno e. DopMyia CI0KHBIX MPOIIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyna CIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHuEe IPOrPECCHU ISl PEIICHHUS
peabHBIX 3a/1a4 MPUKJIAJTHOTO XapaKTepa

111 KontponbHas padora:
"I[TocnenoBaTrenbHOCTH U porpeccuun”

112 HenpepriBHbIE QYHKIIMHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEPBAJIOB ISl pELLIEHUS

HEpPaBEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpuMeHeHre CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 peleHus 3a1a4

121 [lepBast 1 BTOpas nponu3BoAHbIC QYHKIIUN

122 Onpenenenue, reOMETPUYECKUNA CMbICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

194 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIUN

125 YpaBHeHUEe KacaTelIbHOU K rpaduKy
byHKIUM

126 [Ipou3BoaHbIE 2NIEMEHTAPHBIX (YHKITUI

127 [Tpon3BoiHBIE 37IEMEHTAPHBIX (DYHKIIHIHA

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIMU (YHKIUH

129 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO M KOMIIO3UIIMU (YHKIUH

130 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (PYHKIIUH

OHTpOJIbHAs paboTa: OU3BOIHAS
131 K 0 "IT "
132 [ToBTOpeHME, 0000IMEHNE, CHCTEMATH3AITUS




3HaHui: "YpaBHeHusd"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oyukun"
134 Nrorosas koHTpoJIbHAsA paboTa 1
135 Nrorosas koHTpoJIbHAsA paboTa 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IprumeHneHue npou3BOAHOMN K
UCCJIEIOBAHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[TpuMmeHeHre MpoN3BOAHOM K
UCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpumeHeHne mpOr3BOTHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMeHeHnne npon3BOIHOMN K
UCCcleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOOIBIIIETO U




HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHON
(GyHKLUU Ha OTpE3Ke

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYECHHS HETIPEPBHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHHUS HEMTPEPHIBHON
(GYHKIIMH Ha OTpE3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIMHU Ha OTpe3Ke

12

Haxoxxnenne HanOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

13

[IpuMeHeHne pON3BOIHOM IS
HaXO0KJICHUS HAUJIYYIIEero peleHus B
MPUKIAIHBIX 3a7a4ax

14

IIprMeneHne nporu3BOAHOMN ISt
HaXO0XJIEHUS HAWITYYIIEro pElICHUs B
MPUKJIAJAHBIX 3a7a4ax

15

IIprMmeHeHre nporu3BOIHOMN ISt
ONPENEIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aJaHHoro (popmMyson uiu
rpaduxkom

16

[Ipumenenre npou3BOIHOM IS
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aJaHHoro (popmyson wim
rpaduxkom




17

Kommo3zurus GyHKIui

18 Komnosunus GyHkimii

19 Kommo3zurus GyHKIui

20 ['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

29 KonTponbhas padota: "HccienoBanue
(GyHKIHMI ¢ TOMOIIBIO POU3BOAHOM"

23 [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOpa3HBIX

24 [TepBooOpazHbIe AIeMEeHTapHBIX (PYHKIUH.
[IpaBuna HaXx0XkIEHHS TEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe AIEMEHTAPHBIX (DYHKIIUH.
[TpaBuiia Hax 0k 1eHUS IEPBOOOPA3HBIX

26 Nurterpan. 'eoMeTpuueckuii CMbICI
MHTETpasa

97 Brruncnenue onpenenéHHOro HHTerpaia
1o popmyne Herotona-Jleitouuma

28 Brruncienue onpeaenéHHoro HHTerpaia
o popmyne Herotona-Jleitoauia

29 [IpumeHeHre nHTErpaa 1uisk HaX0XKICHHS
ionaied IocKux Guryp

30 [IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB reOMETPUYECKHX Tell

31 [Ipumeps! pemrenuit tuddepeHImaIbHBIX

ypaBHEHUU




[Tpumeps! pemennii auddepennnanbHbIX

32 s
ypaBHEHUH
MaremaTnueckoe MOJEINPOBAaHHUE

33 peagbHBIX MPOLECCOB C TOMOIIBIO
nuddepeHIATbHBIX YPaBHCHHUH

34 KonTpomnbHas padora: "IlepBoodpasnas u
uHrerpan"”

35 Tpuronomerpuieckue QyHKINH, UX
CBOMCTBA U IrpauKu

36 Tpuronomerpuueckue QyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne QyHKINH, UX
CBOWCTBA U TpapUKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX

40 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPHUUECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTHU

Pemennie TpuroHoMeTpuYECKIX

44
HEPaBEHCTB

45 Pemenne TpUroHOMETPUUYECKUX
HEPABEHCTB

46 Pemenne TpUroHOMETPUUYECKUX
HEPABEHCTB

47 Pemenne TpUroHOMETPUUYECKUX
HEPABEHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIUH.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOIBI PEIICHUS
norapu(pMUUECKIUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
norapu(MHUIECKIX HEPABEHCTB

56 OcCHOBHBIE METOJIBI PEIICHUS

norapu(MHUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UppalMOHATIbHBIX HEPABEHCTB
58 OcHOBHBIE METOIbI PEILICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PELLICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue metozs! pereHus
UPpPaLMOHATILHBIX YPABHEHUM
62 ['padmyeckue METOABI peLICHHS
UPPALMOHATIBHBIX YPaBHEHHIM
63 I'paduueckue metozs! pereHus
MOKAa3aTeIbHBIX YPABHEHH
64 I'paduueckue metozs! pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI pelIeHus
Jorapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTOIbI pelIeHus
JorapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI perIeHus
norapu(MHUUIECKUX HEPABEHCTB
I'padmuueckue metozs! peneHus
68 NOKa3aTeIbHbIX U JOrapupMHUUECKIX
YpaBHEHUN
I'paduueckue MeTo b1 peleHus
69 MOKa3aTeIbHBIX U JOTapUPMHIECKIX

YpaBHEHUU




70

['padmyeckue METOIbI peIICHUS
NOKa3aTeIbHBIX U JOrapuPMHUUECKIX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JOrapuPMHUUECKIX
HEPaBEHCTB

72

KonTtponsHas pabdora: "HppannoHanbsHbIe,
HOKa3aTesbHbIC U JIorapupMUUECcKue
HepaBeHcTBa"

73

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KommuiekcHble uncia. Anredpandeckas u
TpUTrOHOMETpHUEecKas (hOpPMBI 3aITUCU
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTndeckue orneparuu c
KOMILJIEKCHBIMH YHCTIaMU

76

Apudmerndeckue oneparnum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0paxeHne KOMIIJIEKCHBIX YHUCET Ha
KOOPJMHATHOM TIIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOM INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit ctenenun
13 KOMIUIEKCHOTO YHCIia

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




petieHus GU3NIECKUX U T€OMETPHUICCKHIX
3a1a4

Kontposbhas padora: "KomrekcHbie

82 "
yucia

83 HatypanbHble 1 1ienbie uncna

84 HarypanbHble u 1ernblie yncia

85 [TpuMeHeHre TpU3HAKOB JIETUMOCTH
LEJbIX YUCell

86 [IpumeHeHHE TPU3HAKOB JISTUMOCTH
LEJBIX YUCell

87 [TpyMeHeHre NPU3HAKOB JEIMMOCTH
uensix yucesn: HOJl 1 HOK

88 [IpumeHeHHE TPU3HAKOB JISTUMOCTH
nensix uncen: HOH u HOK

89 [TpruMeHeHre NPU3HAKOB JEIUMOCTH
LEJIBIX YHCEJI: OCTATKU [0 MOJIYJIIO

90 [IpumeHeHre TPU3HAKOB JISTHMOCTH
HEJBIX YUCEI: OCTATKH M0 MOAYITIO
[TpuMmeHeHre TPU3HAKOB IETUMOCTH

91 HEJIBIX YHCEeIl: anropuT™M EBkinaa s
pelIeHus 3a1a4 B [EIbIX YUCIIaX

92 Konrtpomnsnas pabora: "Teopus nensix
yucen"
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIeICTBHS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIIBHBIE CHCTEMBI I CHCTEMBI-




CJIICACTBUA

95 OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
COBOKYITHOCTEW palMOHAIbHBIX YPaBHEHUN

OCHOBHBIC METOJIbI PCIICHHUS CUCTEM U
96 COBOKYITHOCTEW MPpalliOHATBHBIX
yYpaBHEHUI

OCHOBHBIE METOJIbI PEILICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(pMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMHUecKux
yYpaBHEHUNU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTe HAyKU U peabHOU
KHU3HU, UHTEPIPETALNs TOITyYEeHHBIX
pe3yibTaToB

[TpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3IMYHBIX 00JIaCTel HAyKU U pealbHON
KHU3HU, UHTEPIPETaLs OTYIeHHBIX

pe3yNbTaToB




[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y U3

103 pa3nuyHbIX 001acTeil HAYKH U peaTbHON
KHU3HHU, HHTEPIPETALNS TOTyICHHBIX
pe3yJIbTaToB
KoHntpoinbnas padora: "Cuctemsl

104 paLMOHATIBHBIX, UPPALIMOHATIBHBIX
HOKa3aTeIbHbIX U JOrapupMUUECKIX
ypaBHeHUN"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpAaBEHCTBA C
napameTpamu

107 PanyonanbHbIE CHCTEMBI € TApAMETPAMHU

108 HppaunoHnanbHble ypaBHEHHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanuonaibHble CUCTEMBI €
napameTpamu

110 [Toka3zarenbHbIE ypaBHEHMsI, HEPAaBEHCTBA C
napameTpamu

111 IToxazarenbHbIE CHCTEMBI C TapaMETPAMHU

112 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI C
napameTpamu

114 TpuroHoMeTpuveckne ypaBHEHUS C
napameTpamu

115 TpuroHomeTpru4ecKue HEPaBEHCTBA C

napameTpamu




116

TpUroHomeTpru4eCcKue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccineaoBanme
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallUi C IOMOIIbIO YPAaBHEHUH C
napameTpamu

118

IToctpoenue u uccnegoBaHue
MaTEMaTHUYECKUX MOJIENIEN pealbHbIX
CUTyAalUH C IOMOIIBI CUCTEM YPAaBHEHUI
C mapameTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJIENEH peabHbIX
CUTYaIi C TOMOIIBIO CUCTEM YpaBHEHUH
C mapameTpaMu

120

KonTtponpnast pabdora: "3amaun ¢
napamerpamu"

121

[ToBTOpenue, o6odIIEHNE,
cUCTeMaTH3auys 3HaHUU: "YpaBHEHUS"

122

[ToBTOpenue, 06001IEeHNE,
cucTemarusanus 3HaHui: "YpaBHeHUs"

123

[ToBTOpenue, o6o0IIEeHNE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "HepaBeHcrsa"

125

[ToBTOpenwue, 0600MIEHNE,
cucremarusanus 3HaHui: "HepaBeHcrsa"

126

[ToBTOpenue, 060061IEHNE,




cucremaTtusanus 3Hanuii: "Hepasencrsa"

[ToBTOpenue, 06001IEHNE,

127 cucreMaruzanus 3Hanui: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001ICHNE,

128 cucremaTusanus 3Hanui: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHnue, 06001ICHNE,

129 cucremaTtusanus 3Hanuil: "lIpousBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHmE, 0000IICHNE,

130 cucTeMaru3anus 3HaHui: "MiHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEHME, 0000IICHUE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

132 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3Hanui: "Oynkiun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oyukiun"

134 Hroroas koHTpobHAs paboTa

135 HToroBast KOHTpoJibHas paboTa

136 [ToBTOpenue, 06061ICHNHE, 1
CHCTEMATHU3alMs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa u Havyayla MaTeMaTudeckoro ananuza. 10-11 kmacc, yueOHUK 1Jis
00111e00pa30BaTEIbHON OpraHU3alu: 0a30BbIA U YIITYOJICHHBIN
ypoBenb/I11.A.AnumoB, FO.M.Konsarun, M.B.TkaueBa, H.E.®enoposa,

M.N.1a6yuun/-M.:Ilpocsemenne,2016

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Anre0Opa 1 Havasa MaTeMaTUYECKOTo aHanu3a. Jlunaktuueckue matepuaisl. 10
KJ1acc: 0a30BbIi U poduiabHbI ypoBeHs/M.U.111a0ynun, M.B.Tkaues.
H.E.®enoposa, O.H./lo6posa/-M: [Ipocsemienne,2017

AnreOpa u Hadana MaTeMaTUYECKOTo aHanu3a. Junaktuiaeckue matepuaisl. 11
kiacc: npoduibHei ypoBens/M.W.111a0ynun, M.B.TkaueB. H.E.denopona,
O.H.lo6posa/-M: Ilpocsemienune,2010

Anrebpa v Havajla MaTeMaTUYECKOro aHaau3a. MaTteMaTuueckue JUKTaHThI. /-

11 xnacc/ I'.I'.JIeBurtac/-M.: Unekca,2014

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://urok.1sept.ru/articles/582818

http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2


http://alfusja-bahova.ucoz.ru/load/7klass/4-3-2

https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn
ost_5-11_2008/p0/

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru /

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru


http://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatn
http://www.yaklass.ru/
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