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OJTHOM CTOpPOHBI, OH OOECIEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y il HM3y4yeHHUs BCEX
€CTECTBEHHO-HAY4YHBIX KYpCOB, a C JPYroil CTOpPOHbI, (OPMUPYET JOTHYECKOE U
abCTpakTHOE MBIIUIEHHE OOYy4YaloIIUXCid Ha YpPOBHE, HEOOXOAMMOM JJisi OCBOEHUSA
uH(OpPMATHKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYIMX IUCUUIUIMH. B
pamMKax JJaHHOTO Y4eOHOro Kypca oOy4arolIuecs: OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW HayKd, KOTOpas (POpMYJIHPYET CBOM IOCTHKEHHS B MaTEeMaTHYECKOU
dbopwme.

VY4eOHbIi Kypc anreOpbl 1 Hauajl MAaTEMAaTUYECKOr0 aHAJIM3a 3aKIaJbIBa€T OCHOBY
JUIA YCTEIIHOTO OBJAJCHUSA 3aKOHAMU (PHU3UKW, XUMHHU, OWOJOTHH, MOHHUMAHHSI
OCHOBHBIX TEHACHIMI pPa3BUTHUS SKOHOMHKH M OOLIECTBEHHOM »HW3HH, MO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCMOJIb30BATh UX JJIS JAJbHEUIIEro 00pa3oBaHUs U B MIOBCEIHEBHOW JKU3HHU.
B To xe BpeMsa oBianeHHe aOCTPAKTHBIMU M JIOTMYECKU CTPOTMMH KOHCTPYKIUSMU
areOpbl 1 MaTeMaTUYECKOI0 aHAJIM3a Pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
O00OCHOBBIBaTb MCTHHHOCTb, JOKAa3bIBaTh YTBEPXKICHHUS C TMOMOILNBIO HHAYKIMH U
paccyknaTb  JACNYKTUBHO,  HCIIOJNIb30BaThb  0000IIEHME W  KOHKPETHU3AIHIO,
abcTparupoBaHue U aHAJIOTUIO, (POPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome wu3ydeHus yueOHOro kypca «Anrebpa M Hayala MaTeMaTH4YECKOrO
aHanu3a» oO0ydaroliuecs IOJy4YarOT HOBBIM ONBIT pEIIeHUs NPUKIAIHBIX 3aj]1ad,
CaMOCTOSITEJILHOTO IOCTPOCHHUSI MAaTEMaTUYECKUX MOJEJIEH peaJbHbIX CHUTYyalHid,
MHTEPIPETALNN TOJYYECHHBIX PEIICHHM, 3HAKOMSTCS C NPUMEPAMH MaTEMaTHYECKUX
3aKOHOMEPHOCTEMN B MPUPOJIE, HAYKE U HCKYCCTBE, C BBIAAIOIIMMUCS MAaTEMATHYECKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbI Kypc o00NagaeT 3HAYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIHAJIOM,
KOTOpBIN  peaju3yeTcss Kak 4Yepe3 y4yeOHbId  maTepual, CIOCOOCTBYIOIIMMA
(GOpMUPOBAaHUIO HAYYHOIO MHPOBO33pEHUS, TaK M 4Yepe3 cHeuuduxky ydeOHOU
NESITeIbHOCTH,  TpeOyroIel  MpOJOJDKUTENIbHONM  KOHIEHTpAaud  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3a IOJYYEHHBIN PE3yJIbTaT.

B ocHoBe MeTomuku oOy4yeHMsl anreOpe M HadajgaM MaTeMaTUYeCKOro aHalIu3a
JIEKUT AEATEIbHOCTHBIN PUHIUI 00Y4EHUS.

B crpykrype yueOHOro kypca «AnreOpa ¥ Hayajza MaTeMaTHYECKOI'O aHAIM3a»
BBIJICJICHBI  CJEAYIOLIME  COJAEpX aTelbHO-MeToAuueckue  JuHuu: «Yucna wu
BbIUMCIICHUS», «DPyHKIMU U rpaduku», «YpaBHEHHs W HepaBeHCTBa», «Hauana
MaTEMaTUYECKOTO aHanu3a», «MHOKecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-
METOJIMYECKHUE JIMHUM M3YYalOTCS Ha MPOTSIKEHUU JIBYX JIeT OOyueHUs Ha YpOBHE
cpelnHero oOiero oOpa3oBaHUs, €CTECTBEHHO OMOJHAS JIPYr JApyra U MOCTENEHHO
HACBIIIASICh HOBBIMM TEeMaMH M paszgeinaMu. J[laHHBI y4yeOHBIH Kypc SBISETCS
UHTEIPAaTUBHBIM, IMOCKOJBKY OObeIMHSIET B cebe CoJep)KaHHe HECKOJIbKHX
MaTEeMaTUYECKUX AUCIUIUIMH, TaKUX Kak ajnredpa, TPUrOHOMETPHS, MAaTeMaTUYECKHM
aHanu3, TEOpUS MHOXKECTB, MaTeMaTrhuyeckas Joruka u apyrue. Ilo Mepe Toro kak
oOy4aromuecs: OBIaeBalOT BCE 0oJiee IMPOKUM MATEMATHUYECKUM alapaToM, Y HUX



NOCJIEIOBAaTEIbHO  (OpMHUpYETCS U COBEPIICHCTBYETCS  YMEHUE  CTPOUTH
MaTEMaTUYECKYI0 MOJIETb peajJbHON CUTYyallMd, MPUMEHATh 3HAHUS, TOJyYECHHbIE MPU
U3YYEHUH Y4YeOHOro Kypca, [UIsl PELIEHUS CaMOCTOSTENbHO CHOpPMYIUPOBAHHON
MaTeMaTUYE€CKOM 3a/1a4i, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

CopepxatenbHo-MeTOANYECKass JUHUS «Yucna ¢ BBIYMCIEHUS» 3aBepLIaeT
(bopMHUpOBaHME HABBIKOB HCIIOJIb30BAaHUS JEHCTBUTEIBHBIX YHUCEN, KOTOpPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOro o0miero ooOpazoBanus. Ha ypoBHe cpemnero oOmiero
oOpa3oBaHusl 0c000€ BHHMAHHE YJIENseTcs (DOPMUPOBAHHUIO HABBIKOB PAllMOHAIBHBIX
BBIUMCJICHUH, BKJIIOYAIOMINX B Ce€0sl MCIONBb30BAHUE PA3IUYHBIX (POPM 3amucu 4Yucia,
yMEHHE JeJaThb NPHUKHUAKY, BBIMOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OICHUBATDH
YHUCJIOBBIE BBIPAKEHMS, pabdOTaTh € MaTeMaTUYECKUMH KOHCTAHTAMH. 3HAKOMBIE
0Oy4YaromMMCsl MHOKECTBA HAaTypaJbHBIX, LEIbIX, PALIMOHAIBHBIX U JAEHCTBUTEIbHBIX
YHUCEeN JAOMOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YUCEN. B KaXI0M U3 3TUX MHOKECTB
paccMaTpuBaIOTCs CBOMCTBEHHBIE €My clielu(UuecKre 3afaud U ONepaluu: AeJICHUEe
HAIleJIO, ONEPUPOBAHME OCTATKAMHM Ha MHOYKECTBE LIEJBIX 4YHCEed, OCOObIe CBOMCTBa
paIMOHAIBHBIX W HUPPAIMOHANBHBIX YHUCEN, apu(PpMETHUYECKHUE OIepaluu, a TaKKe
U3BJICUEHUE KOPHS HATYpPAJIbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEN.
brnaromapss 1mociie1oBaTeNbHOMY pPAacCIIMPEHHIO Kpyra HCIOJIb3YEMBIX YHUCEN H
3HAKOMCTBY C BO3MOYKHOCTSMH HMX NPHUMEHEHUS JUIS PEIICHMS pPa3IudHbIX 3a/1a4
dopMupyeTcsi HpeJCTaBI€HHE O E€AMHCTBE MaTeMaTUKU KaK HaykKu U e€ poiu B
NOCTPOEHUU MOJIEJe peaJbHOro MHpa, IIMPOKO HCIONb3YIOTCS O0000IIeHHe U
KOHKpETHU3aLUs.

JIunus «YpaBHEHHSI W HEPABEHCTBA» PEAIM3YETCS HA MPOTSIKEHUH BCETO
oOy4eHHsI Ha ypOBHE CpellHero oOiiero oopa3oBaHMs, MOCKOJIbKY B KaXKJIOM pasielie
[Iporpammsl NPEayCMOTPEHO pELIEHUE COOTBETCTBYIOUIMX 3ajady. B pe3ynbrare
oOydaroIliuecss OBIAJCBAIOT PA3IMYHBIMA METOJIAaMU  PEIICHUS  PalMOHAIbHBIX,
UPpALMOHATBHBIX, T[OKA3aTENIbHBIX, JOTApUPMUUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TakXkKe 3aJay, COJep)KallluX I[apaMeTphl.
[lonyyeHHble yMEHUS IIMPOKO MCHOJB3YIOTCS TNPHU HUCCIAEAOBAHMHM (DYHKIUN C
MOMOIIBIO MPOU3BOJHOM, IPU pPEUICHUU MPUKIAJHBIX 33/a4 M 3a7a4 Ha HaXOXIACHHUE
HAaMOONBIINX M HAUMEHBIIUX 3HayeHuM (yHkuu. JlaHHas cojaepkaTesbHas JTUHUS
BKJIIOYAET B ce0s Takxke (OopMUpPOBAHME YMEHUU BBIMOJHATH pacu€Thl MO (opmynam,
npeoOpa3oBaHusl  PAlMOHAIBHBIX, HPPANUOHAIBHBIX W  TPUTOHOMETPUUYECKUX
BBIPAKEHUM, a TaKXe BBIPAXKEHHH, COJAEpKallluX CTeneHu u Jorapudmel. braronaps
U3YUYCHHIO  alireOpanyeckoro MaTepuajia MpPOUCXOJIUT  JajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIJIEHUS 00y4aromuxcs, GOpMUPYIOTCS HaBBIKU
JNEAYKTUBHBIX pacCyKIeHUH, paOOTbl C CHUMBOJBHBIMH (POpMaMu, MPeACTABICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHUJE pPABEHCTB M HEPABEHCTB. Ajre0Opa
npeanaraet 3pQPeKTuBHbIE MHCTPYMEHTHI JJIs PELICHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HarJIsAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.



CopepxartenbHo-MeToanueckass JuHUS  «DyHKUMM W TpaduKW»  TECHO
NEePeruieTaeTcs ¢ APYruMu JUHUSAMUA Y4EOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3aaéT  MOCNEJOBATEIbHOCTh  M3YYEeHHMs]  MmaTepuana. V3yueHue  cTeneHHOM,
MOKAa3aTeJbHOM, JIOrapu(PMUUECKON M TPUTOHOMETPUUYECKUX (PYHKUUNA, UX CBOMCTB U
rpauKoB, HCHOJb30BaHUE (YHKIMUI [ pelleHdus 3a4ad M3 JAPYrux Y4eOHbIX
IIPEIMETOB U PEAIbHOM KMU3HHU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pElIeHHEM YpaBHEHHUW M HepaBeHCTB. [Ipum sToM Oo0nbIIOE BHUMaHUE YyAENsAETCA
(GOpMHUPOBAaHUIO YMEHMS BbIpaxaTh (HOpMyJaMU 3aBUCHMOCTH MEXKIY pPa3In4YHbIMU
BEJIMUMHAMU, WCCIIEIOBATh MOJy4YeHHbIE (PYHKIMH, CTPOUTHh UX rpaduku. Martepuan
ITOW COAEPKATEIbHOM JIMHUY HALIEJIEH HA pa3BUTHUE YMEHUIN U HABBIKOB, TO3BOJISOIINX
BBIPAJKATh 3aBUCUMOCTH MEXJYy BEJIMYMHAMU B PA3NIMYHON (OpME: aHATUTUYECKOM,
rpaduyeckoil u cnoBecHoi. Ero u3yuenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIUICHHS, CITOCOOHOCTH K 0000IICHUIO M KOHKPETH3AIlMH, HCII0JIb30BAHHMIO aHAJIOTHIA.

CopepxartenbHas auHUS «Hadana MaTeMaTH4ECKOro aHaliu3a» IMO3BOJIAET
CYLIECTBEHHO pPAaCUIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYIHBIX 00yYaIOUIMMCsI, TaK KaK Y HUX MOSIBISETCS BO3MOXKHOCTb CTPOUTH IpaPUKu
CIIOKHBIX (DYHKLUH, OTPEAEIATh UX HauOOJbIINE U HAUMEHBIIINE 3HAUYCHUS, BBIYUCIIATD
wiomaau GUryp u 06bEMbI T, HAXOAUTh CKOPOCTH M YCKOpEHHUs mpoueccos. JlaHHas
coJiep>KaTelIbHasl JIMHUSI OTKPBIBA€T HOBBIE BO3MOXXHOCTHU ITOCTPOEHUSI MATEMATHYECKUX
MOJIEJIE pEANbHBIX CHUTyalluil, II03BOJSIET HAXOJIUTh HAWIydlllee pEIICHUE B
IOPUKIAJAHBIX, B TOM YHCJIE COLHAJIbHO-DKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C
OCHOBaMHM MaTeMaTHYECKOI'0 aHajlM3a CHOCOOCTBYET pPAa3BUTUIO aOCTPaKTHOTO,
(OopManbHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKM B HAayKe, TEXHUKE M HMCKYCCTBE.
OOyuaromuecs: y3HarOT O BBLAAIOIIMXCS PE3yibTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U 00 UX aBTOpax.

ConeprxarenbHo-MeTOAUUECKast TUHUS « MHOXKECTBa U JIOTUKa» BKJIIOYAET B CeOs
JIEMEHTHl TEOPUU MHOKECTB M MATEMATHYECKOW JIOTUKU. TE€0pEeTHKO-MHOXKECTBEHHBIE
IIPECTABICHUs IPOHU3BIBAIOT BECh KypC IIKOJIBHOM MATEMATHKH M INPEUIararoT
Haubosiee YHHUBEPCANbHBIN S3bIK, OOBEIMHSIONMI BCE pa3fesibl MaTeMaTHUKU U €€
IPWIOKEHUN, OHHU CBSA3BIBAIOT pa3Hble MaTeMaTU4YECKUE JTUCLHUIUIMHBI M HUX
NpWIOKEHUsT B eauHoe 1esoe. [loaromy BaKHO JaTh BO3MOMKHOCTH OOydaroliemycs
NOHUMAaTh  TEOPETUKO-MHOMXECTBEHHBIH  A3BIK  COBPEMEHHOM  MaTeMaTuKu U
UCIIOJIB30BaTh €ro JUISl BBIPAXKECHMS CBOMX MbICHEH. J[pyrMM BaKHBIM IPU3HAKOM
MaTEMaTUKHU KaK HayKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTb 0OOCHOBAHMM
U CJEJOBAHKME OMNPENCNEHHBIM MPAaBUJIAM MOCTPOCHMS JOKA3aTeIbCTB. 3HAKOMCTBO C
AJIEMEHTAMM MAaTE€MaTUYeCKOW JIOTMKM CHOCOOCTBYET Pa3BUTHIO  JIOTUYECKOIO
MBIIIJIEHUsI OOYy4YaroMIMXCs, MO3BOJSIET MM CTPOUTh CBOU PACCYXJEHUS Ha OCHOBE
JIOTUYECKUX MPaBUIL, (GOPMUPYET HABBIKA KPUTUYECKOT'O MBIIICHHUS.

B yuebHOM Kypce «Anredpa U Hayajga MaTEMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOI0 MOJEIUPOBAHUSA, KOTOpbIE MPHU3BaHbl CIOCOOCTBOBATH



(GbOpMHUPOBAHUIO HABBIKOB IOCTPOSHUS MOJENEH pealbHbIX CUTYaIluid, WCCISIOBAHUS
THX MOJIeJieH ¢ TIOMOIIBIO arapata ajureOpbl W MaTEeMaTHYECKOTO aHaln3a,
WHTEPIPETAlNA TIOJYYCHHBIX PE3yNbTaTOB. TakuWe 3amaHus BIUICTCHBI B KaXKIbIH W3
pa3zenoB MpPOTPaMMBI, TIOCKOJIBKY BECh MaTepuand Y4eOHOro Kypca IIMHPOKO
UCIIOJIB3YETCS JUISl  peUIeHWs TPUKIATHBIX 3amad. [Ipu  pemieHnn  peanbHBIX
MPAKTUICCKUX 3a/1a4 00yUJaroIIHecs] pa3BUBAIOT HAOII0IaTeILHOCTh, YMECHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJL30BaTh aHaAJIOrui0, o00001maTh U
KOHKPETHU3UPOBATh TpodsieMy. JlesaTenbHOCTh TI0 (hOPMHUPOBAHUIO HABBIKOB PEICHUS
NPUKJIAAHBIX 3a7ad OPTaHU3YETCS B MPOIECCE M3YYCHHSI BCEX TeM YYEOHOTro Kypca
«Anredpa u Havyajla MAaTEMAaTUYECKOTO aHATIU3ay.

Ha u3ydenune yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIIA3a»
orBoautcs 272 vaca: B 10 xmacce — 136 yacoB (4 vaca B Hemenmo), B 11 kimacce — 136
yacoB (4 Jaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUSA

Parmonanpueie uncina. OOBIKHOBEHHBIE M JIECSITUYHBIC IpOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanyeckue npodu. [lpuMenenue apodeit U MPOIEHTOB ISl PeUICHHs TPUKIATHBIX 33a1a49 U3
Pa3IMYHBIX OTPACIIEl 3HAHUW U PEaTbHON KU3HU.

JeiicTBuTenpHble yMcna. PalyoHanpHble U MppalMOHANbHBIE uucia. Apudmernueckue
Olepallid C JEHUCTBUTEIBHBIMU 4YHCIaMU. MOAyiap JEHCTBUTENIBHOIO YHCIA M €ro CBOMCTBA.
[TpuOnuxEHHbIE BBHIYMCIECHUS, TPABUJIA OKPYIVICHUS, NPUKUAIKA M OIEHKAa pe3yibTara
BBIYUCIICHU.

Crenenb ¢ nenbM nokaszarenaeM. bunom HetoTona. VMcnonb3oBanue moxxozsmeii popmer
3alUCH AEUCTBUTEIBHBIX YHCEIT ISl pELICHUs MPAKTHYECKUX 3a/1a4 U IIPEICTABIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HATYPaIbHON CTENIEHN U €0 CBOWCTBA.

Crenenb C palMOHAJIbHBIM MOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JICUCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. CoiicTa norapudma. JleciTHUHbIE U HATypaJIbHBIE JIOrapU(PMBI.

CuHyc, KOCHUHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHUsS M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHHS U ypaBHEHUA-CIIECTBUs. HepaBeHCTBO, pelieHe HEpaBeHCTBaA.

OcCHOBHBIE METO/IbI PELIECHNUS LIENIBIX U JPOOHO-pAllMOHAJIBHBIX YPaBHEHUI U HEPAaBEHCTB.
MHorowieHsl OT OJHOM IepeMeHHOH. /[leneHue MHOrousleHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounens ¢ nensiMu kodddunuenramu. Teopema Buera.

[TpeobpazoBaHusl YMCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETIEHNU U KOPHHU.

Wppauvonaneubie  ypaBHeHUs. (OCHOBHBIE METOAbl PEUICHUS  HPPaLMOHAIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIIEHUSI I0KA3aTEIbHBIX YPABHEHHH.

[IpeoOpa3oBanue BeIpaXKEHUH, COAECPIKAIIMX JIOrapu (PMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOIbl pELIEHUS JIOrapUPMHUUECKUX
YPaBHEHUH.

OcHoBHble TpUroHoMeTpuyeckue (opmynsl. [IpeoOGpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIpQ)KCHU. Perienre TpuroHoMeTpu4ecKux ypaBHEHHUMN.

Pemienue cucteM JIMHENMHBIX ypaBHEHHM. Marpuila CHUCTEMbl JMHEUHBIX YpPaBHEHHH.
Onpenenurens MaTpHIbl 2X2, €ro T€OMETPUYECKHI CMBICT M CBONCTBA, BBIYHCIIEHHE €T0
3HAUYEHMs], IPUMEHEHUE ONPEIEIIUTENS ISl PELICHUs CUCTEMbI JMHEHHBIX ypaBHeHUH. Pemienue
NPUKIAAHBIX 337a4 C ITOMOIIBIO CUCTEMbI JUHEHUHBIX ypaBHEHUU. VcciemoBaHre MOCTPOSHHOM
MOZEIIU € ITOMOILBIO MAaTPHULl ¥ OIIPEAEITUTENICH.

[TocTpoeHne MareMaTHYeCKUX MOZENIEW pealbHOW CUTyallud C IOMOIIBIO YPaBHEHHMM M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIEHUI0 MAaTeMAaTHUYECKUX 3ajad U
3a/1a4 U3 pa3IuIHbIX 00JJacTel HAyKU U peabHOU KU3HH.

DOyHKUUM U rpaduKu

Oyukuus, crnocodbl 3amaHus GyHKIuUU. B3anmHo oOpatnbie Qynkuuu. Kommosuius
¢bynkuunit. 'paduk pyHkunu. DnemeHTapHbIe MpeodpazoBaHus TpapuKoB (YHKITHIA.



Ob6nactp ompeneneHuss 1 MHOXeCTBO 3HadeHui ¢pynkuuu. Hymu dynkmun. [IpomexyTku
3HAKOMOCTOSHCTBA. UETHbIe M HeuéTHble GyHkuHU. [lepuomanueckue ynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIHUU. MakCUMyMBbl 1 MUHUMYMBI QyHKInU. Hambomnpinee u HamMeHbIIee
3HaueHUs QYHKIIMH Ha TPOMEKYTKE.

Jlunelinas, KBagpaTuuHas v APOOHO-TMHENHHAs PYyHKIIUUA. DIEMEHTapHOE UCCIIeI0BaHUE 1
MIOCTPOEHUE UX TPaPHUKOB.

CrenerHas (pyHKIMS ¢ HaTypaJIbHBIM W IIEJBIM MoKa3atenem. E€ cBoiicTBa W rpaduk.
CpoiictBa U rpaduK KOpHS N-O CcTeneHW Kak (YHKIMH OOpaTHOM CTEMEeHH C HaATypajJbHBIM
[TOKa3aTeJIEM.

[TokazarenbHas u jorapudmuyeckas GyHKIMH, UX CBOMcTBa U rpaduku. Mcnonp3zoBanue
rpadukoB GyHKUUN I pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckasi OKpPYKHOCTb, ONpEIEIECHUE TPUTOHOMETPUUECKUX (YHKIUN
YHUCJIOBOI'O apr'yMEHTA.

@OyHKIMOHAJIbHBIE 3aBUCHMOCTH B pEaJIbHBIX Mpolieccax U ABIEHUAX. ['paduku peasbHbIX
3aBUCUMOCTEN.

Hauyana maTemMaTn4eckoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEOBATEIbHOCTEH. MeTo MaTeMaTH4eCKOM
WHIYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEN0BAaTEIbHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas UM reoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CymMma OSCKOHEYHO YOBIBAIOIIECH M€OMETPUYECKOH MPOrpEecCHu.
JIuHEeHbIE M SKCHOHEHUHAIbHBIM pocT. Ywucino e. Dopmyna CIOKHBIX IPOIEHTOB.
Hcnonp3oBanue nporpeccuu Jyis pelieHus pealbHbIX 3aa4 IPUKIAJIHOr O XapaKTepa.

HempepbiBHble (QyHKIMH W UX CBoOWcTBAa. TOUYkM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynaknuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJiOB Ui PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOWCTB HEMTPEePBhIBHBIX (DYHKLUH JUIS pelleHHs 3a/1a4.

[TepBast u BTOpas npousBoaubie GpyHKIHH. OnpeneneHne, reOMETPUIECKUNA U PU3HIECKHI
CMBICJT IPOU3BOTHOM. Y paBHEHUE KacaTelIbHOM K rpaduKky QyHKIUH.

[TpousBoanbie 3neMeHTapHbIX GyHKIMI. [Ipon3BoHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO
Y KOMITO3UIMU () YHKIHH.

MHoxkecTBa U JIOTHKA

MHOXecTBO, ornepaluyu HajJ MHOXECTBAMU M UX CBOMCTBA. Jluarpammel Diiniepa—BenHa.
[IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOIO amnmnapara JJis ONMCAaHUs peajbHbIX IMPOLECCOB U
SIBIICHU, TIPY PEIICHUH 33/1a4 U3 APYIHX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTH4ecKoro  OObEKTa,  CIE/ICTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPAaBHEHUS.

11 KIIACC

Yuciaa 1 BBIYMCIEHUS

Harypaneubie u menbie uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTH IICJIBIX YHCE,
HauOonpmui obmuii aenutens (nanee — HOJl) n Haumensinee obmiee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJIO, anroputma EBKInIa 11l pelieHus 3a1ad B IEJbIX YnCiIax.

KommuiekcHpie 4mcnma. AnreOpandeckas W TpPUTOHOMETpUYecKas (OpPMBI  3amucu
KOMILJIEKCHOTO YHclia. Apu(METHUYECKHE OMNEepaluy ¢ KOMIUICKCHBIMU unciaaMu. M3o0paxeHue
KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOM tockocTu. @opmyiia Myaspa. KopHu N-oii cTenenu u3



KOMILIEKCHOTO u4ucha. IlpruMeHeHHe KOMIUIEKCHBIX 4YHCeld s pemeHus (U3NYECKUX |
TFEOMETPUUYECKUX 3a/a4.

YpaBHeHHUsS M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBys. PaBHOCHIIBHBIE HEPAaBEHCTBA.

OT00p KOpHEHl TPUTOHOMETPUYECKUX YPAaBHEHMH C IOMOIIBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienre TpuroHoMeTpu4eCcKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS MTOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHNS UPPALIMOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pPELIEHUS CHCTEM W COBOKYINHOCTEH  pallMOHAJIbHBIX,
UppalOHAIbHBIX, IOKA3aTENbHbIX U JOrapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIapAMETPAMH.

IIpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3akad U
3aJlad M3 pa3iIMyYHbIX oO0JlacTell HAayKd U pealbHOM JKU3HU, WHTEPHpEeTalus MOJy4EHHBIX
pE3yJIbTATOB.

DYyHKIUHA U TPaPUKH

I'padux xomnozunuuu ¢yHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue pyHKIUHU, UX CBOMCTBA U rPpaUKH.

['padrueckrie MeTonpl pemIeHUs ypaBHEHWHW M HepaBeHCTB. [ padudueckue MeTobI
peuieHus 3a1a4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB (QyHKIME 11 MCClaelOBaHHUSA IPOLECCOB U 3aBHCUMOCTEH,
KOTOpBIE€ BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 IPYrUX YU4e€OHBIX PEAMETOB U pealbHOM )KU3HU.

Havana maTeMaTH4eCcKOro aHajamu3a

[Ipumenenne Npou3BOIHOM K HCCIETOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHne HauOombIIero 1 HaMEHBIIEr0 3HaUeHU HeTIpephIBHOM (PYHKIIMM Ha OTpe3Ke.

[IpruMeHeHne TPOM3BOMHOM [UISl HAXOXKICHUS HAWIYYIIero PEIICHHWS B IPUKIAJIHBIX
3ajavax, JJIS ONpeJeNIeHUs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMyinod HiIu
rpaguKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. IlepBooOpa3Hbie 3JIeMEHTapHBIX
¢bynkuuii. [IpaBuiia HaxoX1eHUS IEPBOOOPA3HBIX.

Nuterpan. ['eomerpruyecknii CMbICI UHTErpaia. BeluuciaeHne ONpeneaéHHOro NHTerpaia
o ¢popmyne Herorona-JIeiOnwma.

[Ipumenenune wuHTErpaga A HaXOXKJAEHUS IUIOWAAeH MIOocKUX ¢uryp u o0bEMOB
F€OMETPUYECKUX TEL.

[Ipumeps! pemennit nuddepeHmanbHbIX ypaBHEHH. MareMaTnueckoe MOAETUPOBaHNE
peabHBIX IPOLIECCOB € MOMOLIbIO MU (HepeHIUANbHBIX YPABHEHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA VYUYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHIA

JIMHHOCTHBIE PE3YJIBTATDI

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM TMO3MIIMK  OOydYarOIIerocss Kak aKTUBHOTO |
OTBETCTBEHHOI0 4YJI€HA POCCHUHCKOrO OOIECTBA, MPEACTaBICHHE O MATEMaTUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBJICHHM, NPOLEAYp TpakIaHCKOrO o00IecTBa
(BBIOOpPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHUCTBOBATH C COIMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pa)KJaHCKOW MICHTUYHOCTH, YBaXKCHUS K MPOILIOMY U
HACTOAILIEMY POCCUKWCKON MaTEMAaTHUKH, LIECHHOCTHOE OTHOILLICHUE K JOCTHKEHUSM POCCUMCKHUX
MAaT€MaTUKOB M POCCUHCKONW MAaTeMaTUYECKOW IIKOJbl, MCIIONb30BAHUE ITUX JIOCTUKEHUH B
NPYTUX HayKax, TEXHOJIOTHX, Chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE  JTyXOBHBIX  LIEHHOCTEH  pPOCCHMCKOro  Hapoaa, CGHOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHMS, 3THUECKOr0 MOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTIKCHUM HAyKH M JICATEIIbHOCTBIO yU€HOTO, OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOMYHUBOTO OYIyIIEro;

4) 3¢TeTHYeCKOT0 BOCIIUTAHUSA:

JCTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETHKY  MaTEeMaTUYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, peHICHUH, pPacCyKIEHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCNUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKHE 3HaHUsI B UHTEPECaxX 37J0POBOT0
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NMUTaHKue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, pEryispHas Gu3ndeckas akTHBHOCTB),
(u3MUecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON AEATEIHHOCTHIO;

6) TPyA0BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTHU TPYIONII00Us, MHTEpEC K pa3iuyHbiM cepam
npohecCuOHaIbHONW AESITeTbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOM U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymie mpodeccun W peaar30BBIBATH COOCTBEHHEBIC
KU3HEHHBIE TUJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKON HAallpaBJIEHHOCTH;

7) IK0JI0TUY€CKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTh JKOJIOTHYECKONH KYIbTYpbl, TOHUMAHUE BIHUSHUAS COLMATIBHO-
SKOHOMHYECKHUX TIPOIECCOB HA COCTOSHHUE MPUPOJHOM W COIMATBLHOM CpeIbl, OCO3HAHUWE
r00anbHOrO  XapakTepa  JIKONOTMYECKUX  MpoOlieM, OpHUeHTalus Ha  IPUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU JUIsl peuleHus 3a7ad B 00JacTU OKpY’Kalolleil cpejbl, IUIaHUPOBAaHUE
MOCTYIKOB ¥ OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOIEH Cpeibl;

8) HEeHHOCTH HAYYHOIO NMO3HAHUSA:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKW, TOHUMaHUE MaTeMaTHYeCKON HayKH Kak cdepbl
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YeJIOBEUECKOM JACATCIBbHOCTHU, 3TAIIOB et pa3sBUTUA U 3HAYUMOCTU IJId pa3BUTHA HUBUJIU3AlUU,
OBJIAACHUC SA3bIKOM MAaTCMATHKHU U MaTeMaTU4EeCKOMU Ky.]'H:TypOﬁ KaK CpCACTBOM IIO3HAHHA MUPA,
TOTOBHOCTH OCYHICCTBJIATH NPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIBHOCT MHANBUAYAJIbHO U

B IpyIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

[Mo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3soBble Jiornyeckue 1eHCTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIE MPHU3HAKA MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHWH MEXIy TMOHATUSAMHU, (GOPMYIUPOBATH ONpEAeNeHUs  TOHSATHIA,
yCTaHABIMBATh CYIIECTBEHHBIH TNpU3HAK KIAaCCU(PUKAUU, OCHOBaHHUS [uis OOOOIICHHUS U
CpaBHEHUS, KPUTEPUU MTPOBOJUMOr0 aHAIIN3a;

BOCIIpUHUMATh, (HOPMYIUPOBATH M MPEoOpa3OBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIaTeIbHBIC, ¢ IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

BBISIBJISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpeuus B (akTax,
JMAHHBIX, HAOMIOJNEHUAX ¢  YTBEPXKACHHSIX, TNpeajaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIIOUECHUM, YMO3aKIIFOUEHH 110 aHATIOTUH;

MMPOBOJIUTH CAMOCTOSTEIHLHO JO0KA3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (IIpsSMbIC U
OT TPOTUBHOIO), BBICTPAUBATh APryMEHTALIMIO, NPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemeHus y4ueOHOM 3adauu (CpaBHMBAaThb HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOolee MOIXOMAMIMM C Y4ETOM CaMOCTOATEIHHO BbIACIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBare/bCcKHue AeliCTBHA:

MCITIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HaHUs, (POPMYJIUPOBATH
BONPOCH], (UKCHPYIOIIKWE MPOTUBOpEUYHe, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMHpOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO0, MHCHHE;

INPOBOJUTh CaMOCTOSTENIbHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEJOBAaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOTrO OOBEKTa, SBJICHHUS, TMPOIECCa, BBISIBICHUIO
3aBUCHMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSTENbHO (POPMYIHPOBATH OOOOIIEHHSI U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS!, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJMYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U
0000IIEHNI;

MPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJABUTATH MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ nunopmanmeii:

BBISBJISTH JEPUIIUTH HHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX JAJIsi OTBETA HA BOMPOC U IS
peleHus 3a/1a4u;

BbIOMpaTh WHGOPMAIMI0O W3 HMCTOYHHUKOB PA3NUYHBIX  THUIIOB, aHAJIMW3HPOBATH,
CUCTEMaTHU3UpOBaTh U HHTEPHPETUPOBaTh HH(MOpMALMIO pPA3IUYHBIX BHJIOB U  (Qopm
MPEACTABJICHHUS;

CTPYKTYypUpOBaTh  HHPOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3luyHbIX  (opmax,
WJUTIOCTPUPOBATH TPaPUIECKH;
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OLIEHMBATh HAAEKHOCTh HH(GOPMAIMM MO CaMOCTOSATENBFHO  C(HOPMYTUPOBAHHBIM
KPUTEPUSAM.

KoMMmyHuUKaTHBHBIE YHUBEpPCAIbHbIE YueOHbI€ el cTBUS

Ooumenmne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHHU C YCJIOBHUSIMH M IEISIMH
o0IIeHHs, SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U NMHCbMEHHBIX
TEKCTaxX, JaBaTh TIOSICHEHHWA TI0 XOAy pEIICHUs 3aJa4d, KOMMEHTHPOBATH IIOJYYEHHBIN
pe3ynbTar;

B XOZIe OOCYXJEHHUs 3a/aBaTh BOIPOCHI [0 CYHIECTBY 00CYXIaeMOH TeMbl, MpOOIEMBbI,
pelaeMoii 3a/layM, BBICKA3bIBATh HJEW, HAIlleICHHbIE HA TOWCK PEIEHUs, COMOCTABIATH CBOU
CYXJIEHHSI C CYXICHUSMH APYIHX YYaCTHHKOB JWAIOra, OOHApY>KMBaTh Pa3IU4he U CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe PopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHHUS,

MPEJCTaBIATh PE3YNbTaThl PEIICHHs 3a7add, DKCIEPUMEHTa, HCCIEIOBAaHHS, IPOEKTa,
CaMOCTOSTENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3alad MpPE3CHTAluu U
0COOEHHOCTEH ayTUTOPUH.

PeryjasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE eiicCTBUSA

Camoopranm3zauus:

COCTABIIAATh ITUIAH, aJTOPUTM pPEIIeHHs 3a/aud, BBIOMpaTh Crnoco0 pemieHus ¢ y4éToM
UMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELICHUN ¢ y4ETOM HOBOM MH(pOpMaIUK.

CaMOKOHTPO.1b, SMOIMOHAIbHBIN HHTE/JIEKT:

BJIAJICTh HABBIKAMU MTO3HABATEIHHON pPe(IEeKCHH KaK OCO3HAHHS COBEPINAEMBIX JCHCTBHMA
U MBICIUTENBHBIX TPOIECCOB, WX pe3yabTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MpOIiecca U pe3ysIbTaTa peleHns MaTeMaTuYecKol 3a1a4u;

MPEIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh HpPH PEHICHUH 3a/a4i, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HaWJEHHBIX OMIMOOK,
BBISIBICHHBIX TPYTHOCTEH;

OLIGHWBATh COOTBETCTBHE pe3ylbTaTa LEAH M YCIOBUSIM, OOBSICHITH MPUUUHBI
JOCTIDKEHHSI WM HEAOCTIKCHHS pPE3yJIbTaTOB JESATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eSITeIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIbHON pabOTHI Mpu
pemieHHH y4eOHBIX 3a1ady, TPUHAMATh I[EJb COBMECTHOH JESTEeIhbHOCTH, IUIAHUPOBATH
OpPTaHU3AIMI0 COBMECTHON paboThl, pacmpenensTh BUABI paboT, ITOroBapHBaThCs, OOCYKIATh
MPOIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHHUST HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (hopmax paboTsl (00cyxkaeHHs, 0OOMEH MHEHUH, «MO3TOBBIE
HITYPMb» M HMHBIE), BBIIOIHATH CBOI 4YacTh PaOOTHl U KOOPAMHHUPOBATH CBOU JEUCTBUS C
JIPYrUMH YJIEHAaMH KOMAaHJIbl, OLEHMBATh KadeCTBO CBOETO BKJIAAa B OOMIMKA MPOIYKT IO
KpUTEPUsIM, CPOPMYTUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjaacce oOydYarOIIUIACSA TMONYYHT CICIYIOIIAE TPEIMETHBIC
pe3yabTaThl MO OTAETBHBIM TeMaM pabouell mporpamMMmbl yueOHOro Kypca «Anredpa M Havamna
MaTeMaTHYEeCKOTr O aHaTN3a:

Yuciaa 1 BBIYMCIEHUS
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CBOOOJHO ONEpUPOBATh MOHATUSAMH: PAlMOHAIBHOE YHCIIO0, OECKOHEUHAs! TePHOIYECKast
IpoOb, MPOLEHTHI, UPPALMOHAIBLHOE YMCIO, MHOXKECTBA PALlMOHAIBHBIX U JIEHCTBUTENBHBIX
YHUCeNl, MOAYJb ACMCTBUTEIBHOI O YACIIA;

IPUMEHSATH IpOOU M MPOLEHTHI IS PELIeHNs MIPUKIIAAHBIX 3a7ad U3 Pa3IM4HbIX OTpacien
3HaHUM U PEATbHOM )KU3HH;

OPUMEHATh NPUOIMKEHHBIC BBIYUCICHUS, MpaBWIa OKPYIJICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BhIYUCIICHUN;

CBOOOJHO ONEpPHPOBATh IOHSATHEM: CTENEHb C LENbIM II0Ka3aTeleM, HCIOIb30BaTh
NOOXOAALIYI0 (OpMY 3alMCH ACHCTBUTEIbHBIX YMCEN AJIS pEIIeHHUs MPAKTHYECKHX 3a1ad U
NIPEACTABJICHUS JAHHBIX;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: apUPMETUUECKHI KOPEHb HATYPAJIbHOM CTENEHHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTEIICHb C PALlMOHATBHBIM [TOKa3aTeJeM;

CBOOOJHO OINEpPUPOBATH MOHATHUAMM: JiorapudM 4HCIA, AECATUYHBIE W HATypalbHbIC
aorapuMsl;

CBOOOJHO OIEPUPOBATH MOHATHUSMM: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
aprymMeHTa;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, ADKKOCUHYC U apKTaHT'€HC YUCII0BOI0 apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPABCHCTBA,

NPUMEHSTh PAa3JInYHbIE METOJbl PEHICHUS PAUOHAIBHBIX M JIPOOHO-PAIMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ, HHTEPBAJIOB AJISl PEILICHUS HEPABECHCTB;

CBOOOJHO ONEpPUPOBATH MOHSATHSAMHU: MHOTOWIEH OT OJHON MEPEeMEHHOW, MHOTOWIEH C
HenbIMU - KO3 QUUUEeHTaMH, KOPHM MHOIOWIEHA, NPUMEHATh JEJIeHHEe MHOroYJeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenns 3anay;

CBOOOJHO ONEpUpPOBATH MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpula,
OMPENEIIUTENb MATPULBl 2 X 2 W €ro reOMETPUYECKUM CMBICI, HUCIOJIb30BaTh CBOMCTBA
OlpenenuTens 2 X 2 Jyuisd BBIYMCIEHUS €ro 3HAYEHUs], IPUMEHATh ONPEACIUTENN ISl PELICHUS
CHUCTEMBI JINHEHMHBIX YPAaBHEHUH, MOJIEIHMPOBATH PEAIbHBIE CUTYallUd C IIOMOIIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHUM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIUM C IIOMOIUBKD MATpULl U
OIIpeIeIUTENIeH, HMHTEPIPETUPOBATh IIOJIYyYEHHBIA PE3YIIbTaT;

UCTIOJIb30BaTh CBOMCTBA ACUCTBUII ¢ KOPHSAMH LIS TPeoOpa3oBaHusl BEIPAKEHUIH;,

BBIMOJHATh IPEeOOpa3OBaHUSl YMCIOBBIX BBIPAXKEHHUH, COJCPXKALIMX CTEHNEHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh ~ CBOMCTBA  JIOrapu(MoB Juid MpeoOpazoBaHMs  JIorapu(pMUUYECKUX
BBIPAKCHUH;

CBOOOJHO  OHEpUPOBaTh  MOHATUSAMHU:  HppAlMOHAIbHBIE,  IOKa3aTelbHbIE U
Jorapu(MUYECKUe ypaBHEHHUS, HaXOIUTh UX PELICHHUS C MOMOIIbIO PABHOCUJIBHBIX MEPEXO0B
WJIY OCYLIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  (opMyibl A IpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX BBIPAKECHUU;

CBOOOJHO ONEpUPOBATh IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHUE, IPUMEHATh
HEoOXouMbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIETUPOBaTh peajibHble CUTYallMd Ha s3bIKe anreOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHHS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MWCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
WCIOJIb30BaHUEM amapaTa ajreopsl.

DYyHKIUHA U TPaQUKH:
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CBOOOJHO ONEpHPOBATH MOHATUAMH: (YHKLUS, CHOCOOBI 3aJaHHs (PYHKIMH, B3aUMHO
oOpatHble (QyHKUWU, KOoMMo3ulusa (GyHKIUH, rpaduk (QYHKIWU, BBIIOIHATH 3JIEMEHTAPHBIC
npeoOpa3oBaHus rpauKoB QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHUSAMM: O0JACTh ONPEAETICHHUS W MHOXECTBO 3HAUCHH
GbyHKIWHU, HYITH QYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: UETHBIC U HEUETHbIC (DYHKIMH, NEPUOIUUYECKHUE
(GyHKUIMH, HPOMEXKYTKM MOHOTOHHOCTHM (DYHKIUHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJbIlIee U HAMMEHbIIIee 3HaYCHNE (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OIEpUPOBaTh IMOHATUSAMH: CTENEHHas (QYHKLUUSA C HATypaJbHbIM M IIEJIBIM
nokasaresieM, rpaduk CTENeHHOH (YHKUIMU C HAaTYpaJbHBIM U IENBIM ITOKa3zaTelneM, Ipadux
KOpHS N-0li cTeneH Kak (yHKIUU 0OpaTHOM CTENEHU C HaTypaJbHBIM I10Ka3aTelIEM;

ONEpUPOBATh TOHSATHSIMHU: JIMHEHHAs, KBaJgpaTH4Has M JpOOHO-IMHEHHAs (YHKIIHH,
BBINOJIHATH 3JIEMEHTAPHOE MCCIIEeI0BaHNUE U TOCTPOEHUE UX IPa(UKOB;

CBOOOJHO OINEPHUPOBATH TMOHATHAMHM: IMOKa3aTeabHas W Jorapupmmudaeckas QyHKIUH, UX
CBOMCTBa U TpaMKH, UCHOIb30BATh UX TPAPUKH JUIsS PELLICHUs YPaBHEHUH;

CBOOOJHO ONEpPHPOBATH TOHITHUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, ONpPEICIICHHE
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh Ipapuku (QYHKUMHA JUIS MCCIEIOBAHMs MPOLECCOB U 3aBUCHUMOCTEH IpH
pelIeHNH 3a/a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M pealbHOM JKU3HH, BBIpaXaTh (OpMylIaMu
3aBHCUMOCTH MEX]ly BETMUNHAMU;

Hayana MaTeMaTH4eCKOro aHAIN3A:

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: apupMeTHUecKas U TeoMeTpudeckas Iporpeccus,
OecKOHEYHO yObIBaroIlasi FreOMeTpUUYEcKas IpOrpeccus, JIMHEHHbIM U dKCIIOHEHIMAJIbHBIN POCT,
(opMyIa CIOXHBIX MPOLIEHTOB, UMETh NMPEACTaBIEHNUE O KOHCTAHTE;

UCTIOJIE30BAaTh MPOrPECCHH ISl PEIICHUS pealbHBIX 3aa4 MPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpHpPOBaTh  MOHATUAMHU:  IOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHMs
MOCJIEeIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAaHHYCHHBIE ITOCIIEA0BATEILHOCTH, TOHUMAaTh OCHOBBI
3apOXKJICHHUS] MaTEMAaTHYECKOT0 aHaIM3a KaK aHaIn3a 0ECKOHEUHO MallbIX;

CBOOOJHO ONEPUPOBATH MOHATUSAMM: HENpPEpbIBHbIE (DYHKIIMH, TOUYKH pa3pbiBa Ipaduxa
(GyHKINHU, aCUMIOTOTHI rpaduka GyHKIHNH;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (QYHKLHSA, HENpepblBHAas Ha OTpe3Ke, HNPUMEHSTb
CBOMCTBa HENPEPHIBHBIX (DYHKIUI I pelIeHus 3aad;

CBOOOJHO ONEpPUpPOBATH IOHATUSAMH: IepBas W BTOpas MPOU3BOJHbIE (YHKIIHH,
KacaTenbHasl K rpa@uky QyHKINH;

BBIYUCIIATh TPOU3BOAHBIE CYMMBI, IPOU3BEIACHUS, YaCTHOIO M KOMIO3MIMHU JBYX
(GyHKIWH, 3HATh IPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKITHI;

UCII0JIb30BaTh F€OMETPUUECKUN U (PU3UUECKUI1 CMBICIT IPOU3BOIHOM /IS peLIeHUs 3a/1ay.

MHoskecTBa M JIOTHKA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMHU: MHOXKECTBO, OIlEpPALlUU HaJl MHOXKECTBAMU;

UCIIO0JIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i OMUCAHUS PealbHbIX MPOLIECCOB
U SIBJICHUH, IPU PELICHUH 3a71a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOOJHO OMNEpUpPOBATh MOHATHSIMHU: OIpEJeICHHe, TEeOopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTEMaTHYEeCKOrO OOBEKTa, JIOKA3aTEIbCTBO, pPAaBHOCHJIBHBIE YypPaBHEHUS U
HEpaBEHCTBA.

K konny oOyuenuss B 11 kiacce oOydaromuiics MONYYHUT CIEAYIOIIME IpEeaIMETHbIE
pe3ynbTaThl 1O OTAEIBHBIM TeMaM pabodell mporpaMmbl yueOHOro Kypca «Anredpa M Hadana
MaTeMaTHIECKOT0 aHAITN3ay:

Yuciaa 1 BLIYMCJIEHUA:
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CBOOOJHO OMEpUpPOBaTh TMOHATHSAMM: HATypalbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJbHbIX U LEJIBIX YUCEJI, UCIOb30BaTh MPU3HAKYU Jeaumocth nensix uncen, HOJl u HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3aa4, IPUMEHATh anroput™ EBknnna;

CBOOOJIHO ONEpUpPOBaTh MOHATHEM OCTaTKa MO MOAYJIIO, 3alIUCHIBATh HATYpaJbHbIE YHCIIA
B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO KOMIIJIEKCHBIX
yycell, IPEJICTaBIATh KOMIUIEKCHbIE YHClia B aareOpanyeckoil U TPUrOHOMETPUYECKO ¢opme,
BBINOJIHATH apU(PMETUYECKHUE ONEPALUU C HUMHU U N300pakaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMH:  HppAlMOHAIbHBIC,  IOKa3aTelbHbIE U
Jorapu(MUYecKrue HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIIbIO PABHOCUIIBHBIX TIEPEX0/I0B;

OCYILIECTBIISATH OTOOP KOPHEH MpHU PEeLIEeHUH TPUTOHOMETPUUECKOIO YpaBHEHUS;

CBOOOJIHO OMNEpUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, TNPUMEHSTh
HeoO0XxoauMble (POPMYJIbI IJIS1 PELIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OIEpUpPOBaTh MOHATHSAMU: CHCTEMA U COBOKYIMHOCTh YPAaBHEHHMH M HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXO/IUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEN
palMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOrapU(QMUYECKMX YpaBHEHUH U
HEPaBEHCTB;

pemaTh palyoHalbHBIC, HpPpalMOHATbHBIC, IOKa3aTeJbHbIE, JiorapudMuieckue u
TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, COJIEPKALLNE MOAYJIN U TapaMeTphl;

IPUMEHSTH TpauyecKre METO/IbI U PelICHUs] YpaBHEHHI 1 HEPABEHCTB, a TAKKe 3a/1a4
C IapaMeTpaMus;

MOJIEIUPOBAaTh peajbHble CHUTYyallMM Ha $3bIKE aiureOpbl, COCTaBIATh BbIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA M HMX CHCTEMBbI IO YCJIOBHMIO 3a/layd, MCCIIEIOBaTh IOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM armapara anreOpbl, THTEPIPETUPOBATh [OJIYYEHHBIN pe3ylbTar.

DOyHKUUM U rpauku:

CTPOUTH I'paUKU KOMIIO3ULUU (YHKIHUI C IOMOUIBIO 3JIEMEHTAPHOIO HCCIEI0BAaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA,

CTPOUTH TE€OMETpUUYeCKHe oO0pa3bl ypaBHEHUH U HEPAaBEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: TPadUKU TPUTOHOMETPUUYECKUX (PYHKIIMIA;

NPUMEHSATH (QYHKIMU IJI1 MOACTHPOBAHUS U UCCIIEOBAHUS PEAIbHBIX MPOLIECCOB.

Havana maTeMaTu4ecKoro aHajamsa:

UCTIOJIb30BaTh TPOM3BOJHYIO [UIS HWCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI;

HaXO/UTh HauOOIbIlIee U HAUMEHbIIee 3HaUeHUs (DYHKIIMU HEPEPHIBHON Ha OTPE3KE;

UCII0JIb30BaTh MPOU3BOIHYIO Ul HAaXOXIECHUS HAWJIy4dlIero PEIIEHUs B NPUKIAIHBIX, B
TOM YHUCJIE COLMAbHO-3KOHOMHYECKUX, 3a7auax, JJIs OINpEAETCHHUs] CKOPOCTH U YCKOpPEHUs
nporiecca, 3alaHHOTro GOPMYIIOi UiTH rpaduKoMm;

CBOOO/IHO OMEpUPOBAThH MOHITUSIMU: TIepBOOOpa3Has, onpeAeaEHHbIM HHTETpall, HAaXOAUTh
NEepPBOOOPA3HBIE HJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH MHTErpain mo ¢opmyine Hprorona-
Jlelbuunma;

HAXOJHTh TUIOMIAH TUIOCKUX (PUTYP U OOBEMBI TEII C TIOMOIIBIO HHTETPaIa;

MMETh TPEJCTaBICHUE O MAaTEMaTUYECKOM MOJIECIMPOBAHMM HA IMPUMEPE COCTABIICHUS
mudepeHInaTbHBIX YPaBHEHUI;

pelarh NpUKIagHbIe 337a4i, B TOM YHUCIE COLUAIBHO-3KOHOMUYECKOTO U (hPU3MUYECKOTO
Xapakrepa, CpeICTBaMU MaTeMaTHYECKOr o aHaIu3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Kontpoapueie | IMpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
MHO0XeCTBO JE€HCTBUTENbHBIX YNCE.
1 MHorousneHnsl. PalinoHanbHbIE ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI TUHEUHBIX
ypaBHEHUH
5 Oynkuuu u rpaduku. CteneHHas QyHKIUS C 12 1
LEJIBIM TTOKa3aTeIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1
HppauunoHanbHbIe ypaBHEHUS
4 [TokazarenbHas ¢pynkius. [lokasaTenbHbie 10 1
ypaBHEHUS
5 Jlorapudgmuueckast QyHKITHSL. 18 1
Jlorapudmuueckue ypaBHEeHUs
6 TpuUroHoMeTpuUYECKUe BhIPAKEHUS U 99 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U POTPECCUU 10
HenpepriBabie pynkuuu. [IpousBoanas 20
9 [ToBTOpenue, 0000IIeHIE, CUCTEMATU3AIIHS 5 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | IMpakruteckue o0pa3oBaTtejibHbIE
padoThI padoTshI pecypesI
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 1
MIPOU3BOHON
2 [TepBooOpa3Has u UHTETpa 12 1
3 I'paduiku TpuroHOMEeTpUUECKUX (HYHKIIHIMA. 14 1
TpuroHOMeTpHUYECKUE HEPABEHCTBA
4 HpparmoHansHbIe, TTOKa3aTebHbIC U 24 1
norapuMuyecKre HepaBeHCTBA
5 KomruiekcHble uncia 10
6 HarypanbHble u 1ienbie yncia 10
CucTeMBbl panoHaTBHBIX, HPPAMOHATEHBIX
7 MOKa3aTeNIbHbIX U JIOrapu(pMHUUECKUX 12 1
yYpaBHEHUH
8 3aauu ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0000IIeHIE, CUCTEMATU3AIIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacon DJIeKTPOHHBbIE
No aTa udposbie
n/n Tema ypoka Bceero Kontpoarusie | Ilpakraieckue llzllsyqennﬂ (I)lﬁf()l)al;OBaTeﬂbeIe
padoThI padoThI pecypesI
1 MHOXecTBO, onepaly HajJ MHOXECTBAMHU 1
U X CBOMCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOT'O 1
ammapara JiIsl peIeHus 3a1a49
Pammonansubie ynciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIC IPOOH, MTPOLICHTHI, 1
OeCKOHEYHbIE TIEPUOINYECKUE IPOOH
Parmonanbubie uncina. OObIKHOBEHHBIE M
5 JECATUIHBIC TPOOH, TIPOIICHTHI, 1
OECKOHEUHbIE TIEPUOINYECKHE TPOOH
5 [Ipumenenue apobeit U NPOLIEHTOB AJIs 1
pelieHust NpUKIaaHbIX 3a1a4
7 [Tpumenenue apodeit U MPOIEHTOB s 1
pelIeHus NPUKIaAHbIX 3aa4
8 JleficTBUTENIbHBIC YKClIa. PallioHaIbHEIE U 1
HMppalvoHaJIbHbIC YUCa
9 ApudmMerrnueckue oneparuu ¢ 1
JIEHCTBUTEILHLIMU YHCIIaMU
10 Monynb IeMCTBUTENBHOTO YHACIA U €TO 1
CBOICTBa
11 [TpuOnm:xEHHbBIE BHIYMCIECHUS, IPAaBUIIA 1
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OKpYTJICHUS, IPUKUIKA U OllEHKA
pe3yabpTaTa BRIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHNUS IIETBIX 1
JIPpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/BI PEIICHHUS LIETIBIX U
JIpOOHO-palMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOBI PEIICHUS LEIbIX H
IpoOHO-PAMOHANBHBIX YPABHEHUH U
HEpPaBEHCTB

15

MHoOrousieHsl OT OJHOW IEPEMEHHOM.
Jlenenue MHOro4JieHa Ha MHOTOWJIEH C
ocratkoM. Teopema bezy

16

MHoro4ieHs! ¢ IebIMU Kod(hPUImeHTaMu.
Teopema Buera

17

Pemenne cucreM NMMHENHBIX YpaBHEHUN

18

Pemenne cucreM NMMHENHBIX ypaBHEHUI

19

Marpuiia cuCTeMbI TMHEWHBIX YPABHEHHIM.
Onpenenurens MaTpULIbl 2X2, €ro
F€OMETPUYECKHUI CMBICT U CBOMCTBA;
BBEIUHCIIEHHE €r0 3HAUCHUS

20

Onpenenurens MaTPUILIbI 2X2, €ro
IF€OMETPUYECKUN CMBICI U CBOWCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpeneauTens s peleHust
CHUCTEMBbI JIMHEWHBIX YpaBHEHU

22

Pemenne npukiaaHeIX 3a7a4d ¢ TOMOILBIO
CUCTEMBI IMHENHBIX YpaBHEHUN
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23

Pemrenue npukiagHpIxX 3a/1a4 C IOMOIIBIO
CHUCTEMBbI JIMHEWHBIX YpaBHEHUU

24

KonTtponbhas padora: "PanuronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOObI 3aaHus (DYHKIINH.
B3aumHuo oOparHbie pyHkuu. Kommozumms

byHKIMHA

26

I'paduk byakmm. DnemMeHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKIUI

27

O6mactp onpeneneHnuss U MHOXECTBO
3HaueHu# ¢pynkiuu. Hymmn QyHkmm.
[TpoMeKyTKH 3HAK MTOCTOSHCTBA

28

YérHble U HEUETHBIE (DYHKIUU.
[Tepuoanueckue ¢pynkuuu. [lpomexyrku
MOHOTOHHOCTH ()YHKIIMU

29

MaxkcuMyMBbl © MUHUMYMBI () YHKIIHH.
HauOonbiniee 1 HaMMEHbIIIEE 3HAYCHUE
(YHKIIMM Ha IPOMEXKYTKE

30

JIuneiinasi, KBagpaTuuHas U JpOOHO-
THEWHAs QYHKIIH

31

DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOCHUE TPAPUKOB ITUX PYHKITHI

32

DeMeHTapHOe UCCIIEIOBAaHUE U
MOCTPOCHUE TPAPHUKOB ITUX PYHKITHI

33

CreneHsb ¢ 1eJI6IM IoKa3areiaeM. buaom
Hrrotona

34

CreneHsb ¢ 1eI6IM [oKa3aTreieM. buaom
Hrrotona
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CrenenHas QyHKIUS ¢ HATYPaJIbHBIM U

35 LeJIBIM IMoKa3aresiaeM. EE cBolicTBa U
rpaduk

36 Kontponbnas pabora: "Crenennas
¢bynkmus. E€ cBoiictBa u rpaduk"

37 Apudmerrueckuii KOpeHb HATYPaTbHOM
CTETIeHU U €0 CBOWCTBA

38 Apudmerrueckuii KOpeHb HaTYpaIbHOM
CTENIEHU U €r0 CBOMCTBA

39 [Ipeobpa3oBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpIKaIINX CTETIEHU U KOPHU

40 [Ipeobpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpIKAIIMX CTETIEHU U KOPHU

41 [TpeoOpa3oBaHus YMCIIOBBIX BBIPAKECHUH,
COJIEpIKAIMX CTENIEHU U KOPHU
Wppannonanbable ypaBHeHUsI. OCHOBHBIE

42 METO/IbI PEIICHHS UPPAITMOHATHHBIX
YpaBHEHUH
WppatmonansHblie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIECHNUS UPPALMOHATIBHBIX
YpaBHEHUU
Wppannonanbable ypaBHeHUsI. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPAITMOHATBHBIX
YpaBHEHU I

45 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIIEHUH
UppaIlMOHATIBHBIX YPAaBHEHUIA

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELIEHUH
UppalMOHATILHBIX YPaBHEHHM

47 PaBHOCHIIBHBIE NTEPEXO/IBI B PEILICHUU
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UppalMOHATIBHBIX YPaBHEHUN

PaBHOCHIIBHBIE TIEPEXO/BI B PELLICHUN

48 UppalMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0i CTeNeHn

49 Kak G yHKIIMH OOpPaTHOW CTEINEHHU C
HaTypaJIbHbIM [10Ka3aTeIeM
CoiicTBa 1 rpaduk KOpHs N-0i CTETIeHU

50 Kak ()yHKIIMU OOpaTHON CTENEHH ¢
HaTypaJlbHbIM [TOKa3aTeleM
KonTtponbsHas pabora: "CpoiicTBa u rpaduk

ol KOpHs N-0# creneHu. MppannonansHele
ypaBHEHHUA"

59 CreneHs C paliMoHalIbHBIM IIOKa3aTEIEM U
e€ CBOIICTBa

53 Crenens ¢ palMoHalIbHBIM I1OKA3aTEIEM U
e€ CBOMCTBA

54 CreneHb ¢ paliOHAJIbHBIM I10KA3aTeNIEM U
e€ CBOMCTBA

55 [TokazarenbHas QpyHKuus, €€ cCBONCTBA U
rpadpux

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHusl ypaBHEHUI

57 Vcnonb3oBanue rpaduka GyHKIUN AT
peleHNs] ypaBHEHUI
IToka3arenbHble ypaBHEeHHs. OCHOBHBIE

58 METO/Ibl PEIIECHHUS TOKa3aTEIbHbBIX
YpaBHEHUU

59 ITokazarenbHble ypaBHEHUS. OCHOBHBIE

MCTOJbI PCHICHUSA ITOKA3aTCIIbHBIX
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YPaBHEHUI

IToka3arenbHble ypaBHEHUS. OCHOBHBIE

60 METO/IbI PEIICHHUS TOKA3aTENbHbBIX 1
ypaBHEHU U

61 Kontponbnas pabora: "Iloka3zarenbHas 1
¢ynkuus. [TokazaTensHble ypaBHeHUS"

62 Jlorapudm uncna. CoiicTBa sorapugma 1

63 Jlorapudm uncna. CBoiicTBa jorapudma 1

64 Jlorapudm uncna. CBoiicTBa norapudpma 1

65 JlecsiTnaHbIC U HATypaIbHBIE JIOTApU (MBI 1

66 JlecsaTuHBIC U HATypaIbHBIE JIOTapU (MBI 1

67 [Ipeobpa3zoBaHue BbIpaX)eHH, COIEPIKALTUX 1
sorapudmbl

68 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1
JorapuQmbl

69 [TpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX 1
JorapuQmbl

20 Jlorapudmuueckast pyHKIus, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckas ¢pyHkIus, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIuN 11s 1
pelIeHus] ypaBHEHU I

73 Hcnonb3oBanue rpadpuka GyHKIUA 15 1
peLIcHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHust. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTapu(PMHUIECKUX 1
ypaBHEHUH

75 Jlorapudmuueckne ypaBaenusi. OCHOBHBIC 1
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METO/IbI PEIICHUS JTOrapuPMUIECKIX
ypaBHEHU I

Jlorapudmuueckue ypaBueHnus. OCHOBHbBIE

76 METO/Ibl PeIIEeHUs JTOrapuPMUIECKIX 1
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEX OB B PEIICHUH 1
norapu(pMUUECKUX ypaBHEHUI

78 PaBHOCHIIbHBIE IEPEXO/IbI B PEIICHUH 1
jorapu(pMUUECKUX ypaBHEHUI

79 KonTtponbnas padora: "Jlorapudmuueckast 1
¢byukuus. Jlorapudpmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 1
YHCIIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC 1
YHCIOBOr0 apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1
YHCJIOBOTO apryMeHTa
TpuroHomerpuveckast OKpyKHOCTb,

84 ompe/esieHue TPUTOHOMETPUIECKIX 1
(GyHKLUI YUCIOBOI'O apryMeHTa
Tpuronomerpuieckas OKpyKHOCTb,

85 OTIpeICIICHIE TPUTOHOMETPHUIECKUX 1
(G yYHKIMI YMCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKHE (HOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHYCCKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1
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HpCO6pa3OBaHI/Ie TPUTOHOMCTPUYICCKUX

90 . 1
BBIPQ)KEHU I

o1 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPa)KCHU I

92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPa)KCHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHU I

94 Pemenue TpUroHoMeTpUUECKUX YPaBHEHUM 1

95 PemreHne TpUroHOMETpUYECKUX YpPaBHEHUN 1

96 Pemienue TpUroHOMeTpUYECKUX YpaBHEHUH 1

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

98 Pemnrenne TpUroHOMETPUYECKUX YPaBHEHUH 1

99 Pemenue TpUroHOMETPHYECKUX YPABHCHHIMA 1

100 Pemenue TpuronomMeTpuuecKuX ypaBHEHUN 1
KontponbHas padora:

101 "TpUroOHOMETPUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKUE ypaBHEHU"
[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS

102 rmocjegoBareiabpHocTeil. Merox 1
MaTeMaTHYECKOW MHIYKITHH
MOHOTOHHBIE U OIpaHUYEHHbIE

103 mocieaoBaTebHOCTH. VicTopus aHanmn3a 1
0ECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccust 1

105 I'eomeTpuueckas nmporpeccus

106 beckoneyHo yObIBaroNIas reoMeTpruIecKas 1

nporpeccust
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CymMma O6eckoHeuHO yObIBatoIIei

107 reOMETPUUECKON IIPOrpeccuu

108 JIMHENHbBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Hucno e. DopMyna CIOKHBIX TPOLIEHTOB

110 Hcnonp3oBaHuE NPOrpeccu Ui pelieHus
pealIbHBIX 3aJa4 NPUKJIAJHOIO XapakTepa

111 KontponbHas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpepsiBHble GYHKIINHN 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI Ipa)uKOB
byHKIMMA

114 CaoiicTBa (QyHKITUN HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (yHKIMI HEMTPEPHIBHBIX HA
OTpe3Ke

116 MeTton UHTEpBAIOB Ul PELLIEHUS
HEPABEHCTB

117 MeTton MHTEpBAIOB Ul PELLICHUS
HEPaBEHCTB

118 Merton MHTEpBAJIOB Ul PELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOMCTB HEMPEPBIBHBIX
GYHKIUMH UL pelIeHus 3a1a4q

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKUMH 171 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOaHbIE PYHKLIUU

122 Omnpenenenne, reoOMETPUUIECKHI CMBICIT
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IIPOU3BOJIHOU

Omnpenenenune, pU3MUECKHA CMBICI

123 N 1
IIPOM3BOJHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKINH

15 VYpaBHeHHE KacaTelbHON K rpaduKy 1
GbyHKITIN

126 [Tpon3BoIHBIE 2TIEMEHTAPHBIX (PYHKIUH

127 [IpousBoaHbI€ AI€MEHTApHBIX QYHKINN 1

128 ITpou3sBogHast CyMMBl, TPOU3BEECHHUS, 1
YaCTHOT'O ¥ KOMIO3UIINU (YHKIIUH

129 [Tpon3BomHAsT CYMMBI, TPOU3BEICHUS, 1
YaCTHOI'O M KOMIO3ULIUU (YHKIIUH

130 [Tpou3BoaHAsE CyMMBI, TPOU3BEICHNUS, 1
YaCTHOI'O M KOMIO3ULIUU (YHKIUH

131 Kontponbnas pabora: "IlpousBognas" 1 1

132 [ToBTOpenwue, 0600IIEHIE, CUCTEMATH3AITIS 1
3HaHui: "YpaBHeHus"

133 IToBTOpenue, 0600IIEeHHE, CCTEMaTH3aLUs 1
3HaHui: "OyHKIun"

134 Wrorosast KoHTpoIbHAs paboTa

135 Hrorosas koHTposibHas paboTa

136 HOBToPeHI/Ie, 000011IeHNEe, CUCTEMATH3ALUs 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

[NPOI'PAMME
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11 KITACC

Ne
/o

Tema ypoka

Koan4yecTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie

o0pa3oBaTe/ibHbIE

pecypcbl

[IpumeHeHue nporu3BOAHOMN K
HCCleIoBaHni0 (PYHKIIUM HA
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprMeHeHne npon3BOJHOM K
UCCIeI0BaHNI0 (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHue npou3BOAHOMN K
WCCJICJIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne pou3BOAHON K
Uccle0BaHNui0 QyHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne nporu3BOAHOMN K
UCCIIeIOBaHNIO (DYHKIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne pou3BOAHON K
UCCcleI0BaHuI0 PyHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIETro U

HaVMEHBIIIEr0 3HAaYCHNS HENIPEPBIBHON

(yHKIIUU Ha OTpe3Ke

Haxoxnenue HauOOIBIIEro U

HAaUMEHbIIIET0 3HAYCHHS HETIPEPHIBHOM

(yHKIUHU Ha OTpE3Ke
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Haxoxxnenue HanGombIero u
HAMMEHBLIETO 3HAYCHUS HENPEPHIBHON
(yHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOoJIbIIETO U
HAaMMEHBILIETO 3HAYECHHS HEMPEPHIBHOM
(yHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HAVMEHBIIETO 3HAYCHUS HENPEPHIBHON
(yHKINU Ha OTpe3Ke

12

Haxoxnenune HanbosbIIETO U
HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(YHKIIUHU Ha OTpEe3Ke

13

[TpumeneHnnre Tporu3BOIHOMN ISt
HAXO0XJICHUSI HAUJTYUIIIeTO PEIICHUS B
MPUKIAAHBIX 3aa4ax

14

[IpuMeHeHne pou3BOAHON IS
HaXO0XJCHUS HAUJTY4IIEero peleHus B
HNPUKIATHBIX 33/1a4axX

15

[IprmeneHnre mpou3BOIHOM ISt
OTIPEJICTICHUS] CKOPOCTH U YCKOPECHUS
npoiiecca, 3aJaHHoro Gopmynon uin
rpadukom

16

[Iprimenenuie mpou3BOIHOM ISt
OTIpEICTICHUSI CKOPOCTU U YCKOPECHUS
npoiiecca, 3alaHHOro (OpMYIIOHN UK
rpadukomM

17

Komnozumus ¢pyHkumii

18

Komnozumus GyHkimii

19

Komnozumus ¢pyHkmmii
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I'eomerpuueckre oO6pa3bl ypaBHEHHH Ha

20 KOOPAMHATHOM IIJIOCKOCTH

21 I'eomerpuueckue oOpa3sl ypaBHEHUI Ha
KOOPJAWHATHOM IIOCKOCTH

29 Kontponbnas pabdora: "Uccnenosanue
(yHKUIMH C TOMOIIBIO TPOU3BOIHON"

23 [lepBoOoOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 ITepBooOpazHbie IeMEHTAPHBIX (YHKIUH.
[IpaBuna HaxOXXJEHUS EPBOOOPA3HBIX

o5 [TepBooOpazHbie 1eMEHTApPHBIX (QYHKIUH.
[IpaBuna HaxoX/IeHUSs IEPBOOOPA3HBIX

26 Hurerpain. ['eomeTprdeckuil cMbICT
MHTErpaia

97 Brruucnenue onpenes€HHOro HHTerpaia
o (hopmyne Herotona-JleitOamia

28 Brluucnenue onpenesnéHHOro nHTerpaia
no (hopmyne Herotona-Jleitbuuia

29 [IpumeHnenne nHTerpana Juis HaxoXACHUs
TJTOMIA e TIIOCKUX PUTyp

30 IIpumeHeHne nHTErpana Uit Hax0XACHU
00bEMOB r€OMETPUUECKUX T

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
yYpaBHEHUH

39 [Ipumeps! pemeHnit qudpepeHIraTbHBIX
YpaBHEHUI
MaremaTnueckoe MOJEINPOBAHNE

33 PEATBHBIX MTPOIECCOB C MTOMOIIBIO

Qg QepeHnnanbHbIX ypaBHEHUH
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Kontponsnas pabora: "[leppooOpaznas u

34 Y
UHTErpal

35 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckne QyHKINU, HX
CBOHCTBA U TpapuKu

37 Tpuronomerpuueckue QyHKINHU, UX
CBOMCTBA U TrpaduKu

38 Tpuronomerpuueckue QyHKIUH, UX
CBOICTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKUX

40 ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT100p KOpHEN TPUTOHOMETPUUECKUX

41 ypaBHEHUH C TIOMOIIIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

43 YpaBHEHUH C ITOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Pemienne TpUroHOMETPHUYECKHIX
HEPaBEHCTB

45 Perienne TpUroHOMETPHYECKUX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpuueCcKux
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HCPaAaBCHCTB

PeweHne TpUroHOMETPUIECKUX

47
HEPaBEHCTB
Konrtponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIMA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHHS
IIOKa3aTeNIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
NIOKa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHHS
Jorapu(pMUYECKHX HEPAaBECHCTB

54 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(pMUYECKHX HEPABECHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
norapuMUYECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS
norapu(MUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHHSI
UppalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIBLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METOIbI pEIICHUS
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HppanMoOHaJIbHBIX HCPABCHCTB

I'padmyeckue MeToab! pereHus

61 UppalMOHATIbHBIX YPAaBHEHUH

62 I'paduueckue MeTob! perIeHus
WppaIOHATFHBIX YPaBHEHHUN

63 I'papuueckue MeTop! pereHus
IIOKA3aTeJIbHBIX YPaBHEHUH

64 I'paduueckre MeTobI pelIeHuUs
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTObI pelIeHUs
JorapupMUUYecKUX ypaBHEHUH

66 I'paduueckue MeTob! perIeHus
J0rapu(pMUUYECKIX HEPABECHCTB

67 I'papuueckue MeTop! pereHus
norapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTObI peIIeHUS

68 MOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX
YpaBHEHUH
I'papuueckue MeTob! perIeHus

69 MOKA3aTeIbHBIX U JIOTApUPMUIECKUX
YpaBHEHU I
I'paduueckue MeTobI peIeHuUs

70 MIOKa3aTeNIbHBIX U JIOrapu(PMHUECKUX
HEPaBEHCTB
I'paduueckue MeTop! perieHus

71 MOKa3aTeJIbHBIX U JIOrapu(pMUUIECKUX
HEPaBEHCTB

79 KonTponbnas padora: "HppannoHanbHele,

IMOKa3aTCJIbHbIC U norapn(l)Mqucm/Ie
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HepaBeHCTBA"

KommuiekcHbie uncna. Anrebpanueckas u

73 TPUTOHOMETpHYECKask ()OPMBI 3aITHCH
KOMILUIEKCHOT'O YHClia
KomnuiekcHsble uncna. AnreOpanueckas u

74 TPUTOHOMETpUYECKast (POPMBbI 3aITUCH
KOMIIJIEKCHOI'O YHCIIa

75 Apudmernueckue onepammu ¢
KOMILJIEKCHBIMH YU CIIAMU

76 Apudmernueckue onepanuu ¢
KOMIUICKCHBIMHU YUCIIAMH

77 N300paxeHne KOMIJIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHUCEN Ha
KOOpJMHATHOH INIOCKOCTU

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIIJIEKCHOTO YUClIa

80 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHClia
[IpumeHeHne KOMIUIEKCHBIX YUCEeN IS

81 pemeHust pU3MIECKUX U TeOMETPUIECKUX
3a1a4

82 Kontponsnas pabdora: "KomrmiekcHbie
yucia"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nemnsie yncna

85 [IpumeHeHre NPU3HAKOB 1EIUMOCTH
LeJIBIX YnCell

86 [IpuMeHeHre NPU3HAKOB 1EIUMOCTH
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LOEIBIX YUCET

87

[IpuMeHeHne nprU3HAKOB AEIUMOCTH
nensix yncen: HOJI m HOK

88

[IpuMeHeHne npru3HaKOB AETUMOCTH
nensix yucen: HOJl u HOK

89

[IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YMCEII: OCTATKU 10 MOAYJIIO

90

[IprMeHeHne NpU3HAKOB AEIMMOCTH
LIEJIBIX YHMCEJI: OCTATKU 10 MOIYJIIO

91

[IprMeHeHne IPU3HAKOB AEIIUMOCTH
LeJIBIX YKUCEIl: aNropuT™ EBkinuna nis
penieHus 3a/1a4 B 1EJIbIX YnCIax

92

Kontponbnas pabora: "Teopust menbix
yucen"

93

Cucrema 1 COBOKYITHOCTh ypaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHS

94

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBHEIC CCTEMBI M CHCTEMBI-
CICACTBUA

95

OcHOBHBIC MCTOABI pCIICHUSA CUCTEM U

COBOKYIIHOCTEH pallMOHAJIbHBIX YPABHEHUN

96

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
COBOKYITHOCTEW HPPALIMOHATIbHBIX
YpaBHEHU U

97

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeJIbHBIX
ypaBHEHUH

98

OcHOBHbBIC MCTOIbI pCHICHUS CUCTCM U

34




COBOKYITHOCTEHW MOKa3aTEIbHBIX
ypaBHEHUH

99

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMuIecKux
YpaBHEHUI

100

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUH

101

[IprimeHeHne CUCTEM K PEILICHUTO
MaTEeMaTUYECKUX 3aJ1a4 U 3a]a4 U3
pa3IMYHBIX o0NacTel HAyKH U peallbHOMN
YKU3HU, HHTEPIIPETaLUs OTyIECHHBIX
pe3yJIbTaToB

102

[IprMeHeHne cuCcTeM K pELIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]a4 U3
pa3INYHbIX 00JacTel HAyKU U peabHOU
JKU3HH, MTHTEPIIPETALUs TOITy4EHHBIX
pe3ynbTaToB

103

[IprMeHeHre HEpAaBEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3a1a4 U 3a7ad 13
pa3IMYHbIX o0nacTel HayKH U pealibHON
JKU3HU, MHTEPIIPETaLUs TOITy4eHHBIX
pE3yJIbTaTOB

104

Kontponbnas padora: "Cucrembl
palMOHATIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTEJIbHBIX U JIOrapu(pMUIECKUX
ypaBHEHUI"

105

PauyoHanpHbIE YpaBHEHHUS C IapaMeTpaMu

106

PanmonansHbIe HEpABEHCTBA C
rapaMeTpaMmu
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107

PanyoHanbHBIE CUCTEMEI C napamMmeTpamu

HppanuoHanbHble ypaBHEHMS,

108 HEPaBEHCTBA C MapaMeTpaMu

109 UppanmoHanbHble CUCTEMBI C
rapamMeTpamMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPaAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 TpuroHomeTpudecKkue ypaBHEHHUsI C
napaMeTpamMu

115 Tpuronomerpudeckie HepaBEHCTBA C
napaMeTpamu

116 TpuronomeTpudeckue CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBaHue

117 MaTEMaTUYECKUX MOJEIIEN peanbHbIX
CUTYallUil C MOMOIIbIO YpaBHEHUH C
napaMeTpamu
[TocTpoenue u uccienoBanue

118 MaTEeMaTUYECKUX MOJEIIEN peanbHbIX
CUTYaIMH C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpamu
[TocTpoenue u uccienoBanue

119 MaTEMaTUYECKUX MOJEIIEH PeaIbHBIX

CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHCHI/Iﬁ
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C MmapaMeTpaMu

120

Kontponsnas padora: "3anauu ¢
napamerpamu"

121

[ToBTOpenue, 06odIIEHME,
cucrteMaTtu3aius 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 0600IICHHE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6od1IIEHME,
CUCTEMaTu3alys 3HaHUU: "Y paBHEHUSI.
Cucrembl ypaBHeHUI"

124

[ToBTOpenue, o6odIIEHME,

cucrtemaTtuzanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpenue, 0600IICHHE,

cucremaTtuzanus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, o600IICHHE,

cucreMmarusanus 3HaHuil: "HepaBeHncrsa'

127

[ToBTOpenue, 060061IEeHNE,
cucrematuzanus 3Hanuii: "[IpousBoaHas u
e€ npumeHeHue"

128

[ToBTOpenue, 0600IICHHE,
cucreMmaruzauus 3HaHui: "[IponsBoanas u
e€ npumeHeHue"

129

[ToBTOpenwue, 06o01IICHME,
cucrematuzanus 3Hanuil: "[IpousBoaHas u
e€ npumeHeHue"

130

[ToBTOpenue, o6od1IIEHME,
cucTeMaru3auus 3HaHui: "MHTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 06odIIEHME,
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cucTeMaTu3alus 3HaHuil: "OyHkuun'

[ToBTOpenwue, 060b1IICHME,

132 C] " 1
CUCTEMaTHU3alKs 3HaHUI: "OyHKIIUH

133 [ToBTOpenue, 06odIIEHME, 1
cucremaruzanus 3HaHui: "OyHkuun"

134 Hrorosast koHTpobHas paboTa

135 Hrorosast koHTponbHas paboTa

136 [ToBTOpeHwue, o6o6meH?e, 1
cHUCTEeMAaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

III.A.AnumoB,
1O.M.Komnsrus,
M.B.Tkauesa u ap.

MaTEMaTHYECKOro aHajau3a,
reomeTpus. Aurebpa W Hadaia
MaTeMaTuyeckoro asainmsa, 10-11

KJIACC: YUEOHHK JUTSt
001eodpa3oBaTeIbHBIX
OpraHu3aLuii: 0a30BbIi "

yIITyOJNeHHBIA YPOBHH

Martematuka: anreOpa u nHavana 2020

Mockaa,
«IpocsenieHue»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

II.A.AnnmoB, Maremaruka: anrebpa u nHavama 2020
IO .M.Konsarums, MaTeMaTHYECKOr O aHaJn3a,
M.B.TkaueBa u ap. reomerpus. Anrebpa u Hayana
MaTeMaTU4YecKoro adanauza, 10-11
KJIace: YUCOHHK JUIS
0011e00pa3oBaTENHHBIX
OpraHu3aluii: 0a30BBIH u
yTyOJIeHHBIN YPOBHH
M.N.1Ia0yHuH, Anrebpa u Havama 2020
M.B.TkauéBa, MaTeMaTHYECKOTr 0 aHaJIM3a.
H.E.®&noposa Hunaktuyeckue  MmaTepuaibl K

yuebnuky L. A.AniumoBa u ap. 11
KJIacc
H.E. ®enopoga,
M.B. TkaueBa
JI.N. 3BaBuy,
JI.A HInsmmouyHmk

anamm3a B 10 — 11 ximaccax
pabotsr o anreope 10 — 11 xmaccer
[on penaxuueit EID. Marematuka.
N.B.Amenko YPOBEHB: TUIIOBBIE
9K3aMEHAIMOHHBIC BAPHAHTHI
N.H.Ceprees,
B.C.ITandepos pelmeHus MU 10 MaremaTHhke. Bce
3a/1aHMs 4acTy 2

Uzyuenme anreOpet u  Hawan 2018

Kontponeusie u  mpoBepounbie 2018

EID: 1000 3amau ¢ orBeramu u 2019

Mockaa,
«[IpocBemnienne»

Mocksa,
«IIpocBemnienne»

Mockaa,
«ITpocBernienue»
Mocksa, «/Ipodar»

Bazosriii 2019-2021 MockBa,

«HamuonansHOE
00pa3oBaHUE
MockBa, «IK3aMEeH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
Ilencoset, mateMarnka http://pedsovet.su/load/135

Yuurenbckuit moprain. Maremaruka http://www.uchportal.ru/load/28

VYpoku iist yauTessi MaTeMaTuKy, anreOpbl, reomerpun hitp://www.uroki.net/docmat.htm

Enunas xomnexknus odpa3zoBaTenbHbIX pecypcoB. — http://school-collection.edu.ru/

denepanbHbIi HEHTP MHPOPMALIMOHHO — 00pa3oBaTelbHBIX pecypcos. —http://fcior.edu.ru/

OTKpBITHIN OaHK 3aJaHuit M0 MaTeMaTike WWW.fipi.ru
Pemry EI'D https://ege.sdamgia.ru/

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOZAMNUCHIO

MYHUUUNANTbHOE BIO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YUYPEXXAEHUE CPEAHSASA OBLLEEOBPA3OBATEJIbHASA LLKOJIA N2 1 P.M.
MOKILLAH, LLiseuoB AHapeit Banepuesnd, MpexkTop

10.10.23 14:12 (MSK)
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