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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (GopMyIHUPYET CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN (opMme.

VY4eOHbIll Kypc anreOpbl M HadaJl MaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY JUI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3UKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMN pa3BUTHS HKOHOMHUKHA U OOIIECTBEHHOM
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(GPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSAX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTeMaTH4YEeCKOr0 aHajii3a pPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHUE.

B xozne nzydyenust yuebHoro kypca «Anredpa n Hauajga MaTeMaTHUYECKOIO
aHajan3a» 00ydJarouuecs Moay4atoT HOBBIM OMBIT pElIeHUs] MPUKIATHBIX 3a/1a4,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUs  MAaTeMaTUYeCKUX  MOJEIEH  peajbHbIX
CUTyaluid, UHTEPIPETAMN MOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEpPAMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEHM B MNPUPOAE, HAyKEe M MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MTOTEHIIUAIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4eOHbIH MaTepual, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOIIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 34 IIOJyYECHHBIN
pe3yJbTar.

B ochoBe meTomuku oOydeHusi anrebpe W HadyajlaM MaTeMaTH4YeCKOTro
aHaIN3a JCKUT JeATeTLHOCTHBIA TPUHITUI O0yUCHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYE€CKOTO
AQHaIM3a» BBIJCICHBl CIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JINHUM:
«Yucna wu BerumcneHus», «DyHkumu u  rpaduxkuy, «YpaBHEHHUS W
HepaBeHCTBa», «Hauana MaremaTuyeckoro aHanu3a», « MHOKECTBA U JIOTHKA.
Bce OCHOBHBIE COAEPIKATEIBHO-METOIWYECKUE JIMHUM H3y4alOTCi Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JONOJIHASA APYT ApYyra U MOCTENEHHO HACBIIASICh HOBBIMA TEMAaMHU
u paznenamu. J[aHHBIA ydeOHBI KypcC SIBISETCS MHTEIPATUBHBIM, MOCKOJIBKY
o0benHAET B ce0e ColepiKaHWe HECKOJbKMX MAaTeMaTH4YEeCKUX TUCIUILUIMH,
TaKUX Kak airedpa, TPUTOHOMETPHUS, MaTEeMATHUYECKUW aHalu3, Teopus
MHOXKECTB, MaremaTudeckas Jiormka u gpyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT BCE O0sIee MMPOKUM MATEeMAaTUYECKUM almapaToM,
y HUX TOCJEeI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTH
MaTeMaTUYECKYI0  MOJEIb pEATbHOW CUTyalud, [PHUMEHATH 3HAHMA,



MOJIYYCHHBIEC MPU U3YYCHUH Y4eOHOro Kypca, JUIsl PElICHUsS CaMOCTOSITEIHHO
c(hOpMyITUPOBAHHOW MaTEeMAaTUYECKOW 3ajlayd, a 3aTeM HHTEepPIPETUPOBAThH
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiiaeT (HOPMUPOBAHHE HABBIKOB HCIOJIb30BaHUS JCUCTBUTEIBHBIX YHCEI,
KOTOpO€ OBbLIO HaYyaTO Ha YPOBHE OCHOBHOTO 001ero odpazoBanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTA, yYMEHHWE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCICHUS, OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOyYaroIIMMCSi MHOXECTBa
HATypaJbHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JIEUCTBUTEIILHBIX YUCEN JOMOIHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX uucel. B  KkaxaoM W3 3THX MHOXECTB
paccMaTpuBalOTCA CBOICTBEHHbIE €My cHenupuUecKue 3aayd U ONeparvu:
JIeJICHUE HAaleJI0, ONEPUPOBAHHE OCTATKAMU HA MHOXKECTBE LENbIX YHUCEIl,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YKCel, apudmeTnyeckue
olepaluy, a TaKXKe H3BJICUCHUE KOPHS HATYypaJbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4YMcell. brmarogaps mnocienoBaTelbHOMY paclIMpPeHHMIO Kpyra
UCIIOJIb3YEMBIX YHCENT U 3HAKOMCTBY C BO3MOKHOCTSAMM WX NPUMEHEHUS s
pelleHnsl pa3IUYHbIX 3adad (opMmHpyeTcs MNpPEACTaBICHUE O €AUHCTBE
MaTeMaTUKU KaK HayKH W €€ poJu B MOCTPOCHUM MOJIEJEH peallbHOro MHpa,
IIMPOKO KCIOJIb3YIOTCS 00001IEHNE U KOHKPETU3aLus.

JIuaust «YpaBHEHUsI U HEPABEHCTBa» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOyueHHUs1 Ha ypOBHE CpelHEro oOIero oOpa3oBaHHUs, MOCKOJbKY B KaXJIOM
paznene IlporpamMmmbl IpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOLIUX 3agad. B
pe3yibTaTe O0O0ydYarolluecs OBJAACBAIOT pPa3IMUYHBIMM METOJaMHU pPEeleHUs
paIllMOHANBHBIX, HUPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHUN, HEPABEHCTB U CHCTEM, a TaKXke 3ajady,
cofepkaux napamerpsl. [londydeHHble YMEHHS IIHPOKO HCIOJIB3YIOTCSA NpPHU
UCCIIEIOBaHUM (QYHKUMH C TIOMOIIBIO IPOU3BOJHOM, TIPU  PEIIECHUU
NPUKJIAJAHBIX 3314 M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOYAET B CeOsl TakKe
dbopMHUpOBaHKWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMyiaMm, mpeoOpa3oBaHus
paIlMOHABHBIX, WPPAMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke€ BBIPAXKEHUM, COJIEpKAINX CTENEeHH U Jorapudmel. biaronaps usyueHuto
anreOpanvyeckoro  marepuana  NPOMCXOAWUT  JajbHeWliee  pa3BUTHE
AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHUS 00yJaromuXcs, GOPMUPYIOTCS
HaBBIKH JIEYKTUBHBIX PacCyXKJIeHUH, pabOThl C CHMBOJIbHBIMU (OpMamH,
MpEe/CTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PABEHCTB U
HepaBeHCTB. AnreOpa npespiaraet 3GGEeKTUBHBIE MHCTPYMEHTBI ISl PEIICHUS
MPAKTUUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISHO AEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTOoIMYeCcKass JUHUS «DYHKIMM U TpaQUKH» TECHO
neperieTaeTcst ¢ APYTUMHU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICTIE 33JaéT TOCIENOBAaTENbHOCTh M3y4YeHUs Marepuana. l3yuenue
CTETNIEHHOM, TOKa3aTeNbHOM, JOrapuMUYECKO U TPUTOHOMETPHUUYECKUX
(GYHKIHMI, UX CBOWCTB M TpadUKOB, HCHOJIb30BaHUE (DYHKUMH IJIsI pELIeHUs
3a/1a4 U3 IPYruX Y4eOHbIX MPEIMETOB U PEATbHOM )KM3HU TECHO CBSI3aHO KaK C
MaTEeMaTHYECKUM aHAJIN30M, TaK U C PEIICHUEM ypaBHEHUH U HEpaBeHCTB. [Ipu
5TOM OOJIbIIIOE BHUMAaHHE YJeuseTcs (POPMUPOBAHUIO YMEHHUS BbIPAKaTh
dopMynaMu 3aBUCUMOCTH MEXIY pa3IMYHBIMH BEJIMYMHAMH, HCCIEI0BATh



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuain 3Toi cofepKaTeabHOM
JUHUW HAIleJICH Ha Pa3BUTHE YMEHUN UM HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHo. FEro wu3ydeHue CrnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M NPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYaloIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJ, HAXOAUTD
CKOPOCTH M YCKOpEHHMsI Ipo1ieccoB. [laHHasi coepKaTenbHast JIMHUSA OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYECKMX MOJENEeH peaJbHbIX
CUTyallul, MO3BOJSET HAXOAUTh HAWIy4llee PElICHUE B MPUKIAIHBIX, B TOM
YHClI€ COLMAIbHO-d)KOHOMUYECKUX, 3aJadaXx. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYeCKOr0  aHallu3a  CHOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(opManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUIM
pacrno3HaBaTh MpOSIBICHHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U
uckyccre. O0yyarouecs: y3HaoT O BBIJAIOUIUXCS pe3yJibTaTaX, MOJyYeHHBIX
B XOZI€ pa3BUTHs MaTEMaTHKU KaKk HayKd, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoANYECKas TUHUS « MHOXKECTBA U JIOTUKa) BKJIIOYAET
B ce0sl 3JIEMEHThl TEOPUH MHOKECTB M MaTEeMaTHUeCKOH JIOTMKU. TeopeTuko-
MHOKECTBEHHBIE IPE/ICTaBICHUS TMPOHU3BIBAIOT BECh KypC ILIKOJBbHOMN
MaTeMaTUKU W TMpEeAJaraloT Haubosee YHHUBEPCAIbHBIN fA3bIK, 00BbEINHSOMINN
BCE pa3lenbl MaTeMaTHMKH M €€ NPUIIOKEHUH, OHHU CBS3bIBAIOT pa3HbIE
MaTeMaTHUYecKue AMCLUUIUIMHBI U UX NPUIOKEHHUS B eauHoe nenoe. [loatomy
BaXHO JaTb  BO3MOXXHOCTh  OOydYaromiemycsi [OHUMaTb  TEOPETHUKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHONM MaTEeMaTHKH U MCHOJIb30BaTh €ro s
BBIP@XXEHUSI CBOMX MbICieH. J[pyruM BaKHbIM TNPU3HAKOM MaTEMaTHKU Kak
HAyKW CJENYyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CIIEIOBaHHE  OMNPEACNEHHBIM  MpaBWJaM  IIOCTPOEHHUS  JI0Ka3aTeJbCTB.
3HAaKOMCTBO C 3JIEMEHTaMU MaTEeMaTHYECKOH JIOTMKH CIHOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBILUICHUS OOy4arouuxcs, TIO3BOJSIET WM CTPOUTH CBOHU
paccyX/JeHHs Ha OCHOBE JIOTMUECKUX TMpaBujl, (QOPMHUPYET HAaBBIKU
KPUTHUYECKOTO MBIIIJICHHS.

B yue6HOM Kypce «Anrebpa W Hauajga MaTeMaTH4YECKOro aHaIu3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJIEIIMPOBAHNUS, KOTOPbIE MPU3BaHbI
croco0cTBOBaTh (OPMUPOBAHMIO HABBIKOB IOCTPOEHUS MOJENel peabHBIX
CUTyallul, MCCIEIOBaHUSA 3TUX MOJEJEN C IMOMOIIBIO ammapara aiareopbl u
MaTEMaTHUYECKOTr0 aHajln3a, HHTEPIPETALNU MOJTYYeHHbBIX pe3yibTaToB. Takue
3aJlaHusl BIUIETEHbl B KAXIbIH W3 pa3lieloB IMPOTrpaMMbl, MOCKOJBKY BeCh
MaTepuan yueOHOro Kypca IIUPOKO HCIOJb3YeTCs JUIsl PEeIIeHUsS MPHUKIaIHbIX
3amad. llpu pemieHnn peanbHBIX NPAKTHUECKUX 3a1ad  oOydaromiuecs
pa3BUBAIOT  HAOJMIOJATENIbHOCTb, YMEHHE  HAxXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, UCMOJB30BAaTh AHAJIOTHUIO, 0000IIAaTh U KOHKPETHU3UPOBATH
npobsieMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJ1a4 OpTaHU3yeTCs B MPOLIECCE U3YyUEHUs BCeX TeM Y4eOHOTo Kypca «Anredpa
Y Hayvaja MaTeMaTUYEeCKOTO aHaTH3ay.

Ha wusyuyenune yueOGHOro Kypca «Anredpa M Hadajga MaTE€MaTHYECKOTO
aHanuza» otBoguTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 KJ1acce — 136 4acoB (4 gaca B HEJIEITIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Parmonanpabie uncia. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OecKkOHEUHbIe Tmepuoanueckue apoou. [IpumeHenne ApoOed M MPOIEHTOB IS
pellleHusT MPUKIAAHBIX 33/a4d M3 Pa3JIMYHBIX OTPACICH 3HAHWM W peajbHOU
YKU3HU.

JlelicTBUTENbHBIE 4YHWCIIa. PanMoHalbHBIE W MPPAMOHAJIBHBIE YHUCIIA.
Apudmernueckue omepanud ¢ JeWCTBUTEIBHBIMH  4yuciIaMU. Moayib
JICUCTBUTEILHOTO 4YHCIIa U ero cBoicTBa. I[lpuOnuxEHHBIE BBIYUCICHUS,
IIpaBUiia OKPYIJIEHUs, IPUKHUIKA U OLICHKA PEe3ybTaTa BEIYMCICHUMN.

Crenenp c wnensiM nokazareneM. bunom Hbrorona. Vcnonbs3oBanue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHUHYC, TAHT€HC, KOTAHIE€HC YHMCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXAECTBEHHBIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUsI-CleaCcTBUA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OcHOBHBIE METOJIBI PEIICHHUS TIEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHHIMA
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTOYWICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorouwiensl ¢  UEIbBIMU
kod(ppunmnentamu. Teopema Buera.

[IpeoOpazoBanHust YUNCIOBBIX BBIPAKEHUIM, COACPKAIINX CTEIICHN U KOPHH.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE =~ METOJIbI  PEIICHUS
HppalMoOHaIbHbBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEIICHUS TOKA3ATEIbHBIX

YPaBHEHUN.

[IpeoOpazoBanue BeIpaXXEHHH, COACPIKANTUX JIOTApU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHBIE  METOABI  PEIICHUS
norapuMUUECKUX YpaBHEHUH.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHIX BBIPKCHUM. Pemenue TPUTOHOMETPHUUECKUX
YpaBHEHUN.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ormnpenenuresb MaTpUlbl 2X2, €ro TeOMETPUYECKUM CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHUE ONPEACIUTENS IS
pELIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHMU. Pelienue npukiagHbIX 3amad C
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUM. lccienoBaHue mNOCTPOCHHOU
MOJIEIH C IOMOILBIO MATPUILL U ONPEAETUTENEH.

ITocTpoeHne MareMaTHYECKUX MOJENEH PEaJbHOM CUTYallMd C MOMOIIBIO
YpPaBHEHUHN U HEPABEHCTB. lIpuMeHEeHNEe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3IMYHbIX 00JacTeil HayKu U peabHOU
KU3HU.

DOyHKUUM U Tpaduku

OyHKIMSA, CrocoObl 3amanus (QpyHkuuu. B3auMHO oOpaTHbIE (DYHKIIUU.
Komno3umus ¢ynkumii. I'paduk QyHKmu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HaAKOmocTossHCTBA.  UE&THhle U HEu€THble  (YHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMexyTku  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbI (yHKIMUA. Hambomnpiiee © HauMeHbliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

Jluneitnasi, KBagpaTuyHas U APOOHO-TMHEHHAs (YHKIUUA. DJIeMEHTapHOE
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas GyHKIUS C HATYypaJIbHBIM M IIEJIBIM MTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-Ooi CTENeHW Kak (PyHKIUM 0OpaTHOM
CTEIEHH C HAaTYpaJbHBIM [IOKA3aTEIIEM.

[TokazaTenbHas u morapudmuyueckas PyHKIIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpad@ukoB GyHKIMM 171 pellieHNs YpaBHEHUH.

Tpuronomerpruueckass OKpPYXKHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJbHBIX IMPOLECCAX U SIBICHUSAX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauajna MaTeMaTH4ecKOro aHajan3a

ITocimeqoBaTeLHOCTH, CIIOCOOBI 3amaHMs IOCJIEIOBAaTEILHOCTEH. MeToxa
MaTeMaTU4eCKOn WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
NOCJIeI0BATENbHOCTH. MICTOPHUS BOSHUKHOBEHHUSI MAaTEMATHUYECKOTO aHAJIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass U = reoMeTpUyecKass  IMPOTPeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEYHO YOBIBarouei
F€OMETPUYECKON TIporpeccuu. JIMHEWHBIN U 3KCIOHEHIMAIBHBIA pocT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. Vcnonb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHbIX 3a]1a4 IPUKIIAHOTO XapakTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TO4YkM pa3phiBa. ACHUMITOTHI
rpadukoB ¢yHknuii. CBoWicTBa (DYHKIMI HENPEPHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB JUIsl penieHus HepaBeHCTB. [IprMeHeHue CBOMCTB HENMPEPBIBHBIX
GbyHKIUN 1S penieHus 3a1ad.

[leppas  w  BTOopas  mpousBomHble  QyHkiuu.  OmnpenencHue,
FCOMETPUYECKU ¥  (U3UYECKUH  CMBICT  TPOW3BOJIHON.  YpaBHEHUE
KacaTelIbHON K rpauKy QyHKIIUH.

[IpousBognbie  amemeHTapHbIX  (GyHKumiA. [IpousBomHass  cymMBI,
MIPOU3BEICHHS, YACTHOTO ¥ KOMITO3UIINH (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepaluyd HaJl MHOKECTBAMHM M WX CBOWCTBA. /[marpaMmbl
Oiinnepa—Benna. IlpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
ONMCAHUS PeabHBIX MPOLECCOB W SIBJICHUM, PU PEIICHUU 3a7ad U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO OOBEKTA, CICICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KITACC



Yucia 1 BbIYUCJIEeHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIbIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

Kommiexcuple ymucia. AnreOpanyeckas ¥ TpUTOHOMETpHUYECKast (OpMBbI
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKHE Olepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCel Uil pemieHus  QU3UYECKHX |
reOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YpaBHCHHMH M HEpaBEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TPpHUT OHOMGTpH‘lCCKOﬁ OKPYXKHOCTH. Pemenue TPUT'OHOMCTPHYCCKHUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIIbI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UPpaLUOHATBHBIX, TTOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMH.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7lad M3 pa3jMyHbIX oOJacTeld HayKu M peanbHON
KU3HH, THTEPIPETALHNS IOJTYYEHHBIX PE3YJIBTATOB.

DOyHKUUM U TpaduKu

I'padux xommosuruu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM H
HEPABEHCTB HA KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/IbI PELIEHNUS 3a/1a4 C IapaMETPaAMHU.

Hcnonb3oBanne rpadukoB (yHKUIUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 3a7ay U3 JPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauajna MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MPOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U dKcTpeMyMmbl. HaxoxaeHue HamOOJbIIEr0O W HAaWMEHBIIETO 3HAuYCHUH
HENpephIBHON (YHKIIMHU Ha OTpPE3Ke.

IIpuMeHeHre NPOM3BOAHON I HAXOXKACHUS HaWIy4dlIero peuieHusl B
NPUKIAAHBIX 3a/adax, s ONpeNeSIeHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (DOPMYJITOH W TPAPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IlepBO0OOpasHbIX. [lepBooOpasHbIe
areMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  I'eomerpudyecknii  CMBICH ~ WHTErpana.  Beluucienue
onpeaenéHHoro uuTerpaia mno gopmysne Hototona-JleitOnuna.

[Ipumenenne mHTErpayia Uis HAXOXACHUA IJIOLAAEH TUIOCKUX GUryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumeps! pemienuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETTUPOBAHUE pEATbHBIX TMPOIECCOB C MOMOIIbI0 U epeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKON  TO3MIIMU  OOydaromerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJIE€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COITMAJIBHBIMH HHCTHUTYTaMHM B COOTBETCTBHH C WX
GYyHKIUSIMHA U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JOCTI)KCHHUSM POCCHUMCKUX MaTEMaTUKOB U POCCHMCKONM MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OJTHYECKOIO IIOBEJICHMS,
CBSI3aHHOTO C MPaKTUYCCKUM TMPUMEHEHHUEM JOCTHXKEHUM HAayKH H
NEATCIIbHOCThIO  YYEHOr0, OCO3HaHHWE JMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPMUMYHUBOCTH K MATEMaTHYECKUM acCIleKTaM Pa3JIMYHbBIX BHUJOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBoro u Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETYJsipHas (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIOPTHBHO-03/I0POBUTEILHOM
NEeATEeIIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIECHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasiu4HbIM _ chepaM  IPO(ECCHOHANBHON  JICATENBHOCTH, —CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKECHUU BCEHW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPhl, MOHUMAHUE BIUSHUS
COIMAIPHO-DPKOHOMHYECKUX  TMPOIECCOB HAa COCTOSIHHE TMPUPOJHON W
COIMAIBHOM Cpe/bl, OCO3HAHHE TJ00aTBbHOTO XapakTepa JKOJIOTHYECKUX
mpo0JeM, OpUeHTAIUS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS



3a/1a4 B 00JIaCTH OKPYIKAOIIEH Cpelibl, INIAHUPOBAHUE MMOCTYIIKOB M OIIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOINECTBEHHOW TMPAKTHKH, ITOHUMAaHUE
MaTeMaTH4YeCKOM HayKd Kak c(epbl 4elIOBEUECKON NeATeIbHOCTH, ATANoOB €€
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATEIIbHOCTh
WHJVMBHUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiicCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHUYECKUX
O00OBEKTOB, TIOHSATUH, OTHOUICHUH MEXAYy MOHATHUSAMHU, (GOPMYIUPOBATH
onpeeaeHus MOHSITHH, yCTaHaBJIMBATh CYILIECTBEHHBIN pU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaTeMaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
pPOTUBOpEYHs B paKTax, JAHHBIX, HAOIIOMNCHUSIX U YTBEPKIACHUSX, Tpe/jIaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
yTBEPXKJICHUN (MpsSIMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh aAPTyMEHTAIIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBHIOMpaTh HauboJee MNOAXOAAMMK ¢  y4€ToM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccieaoBarebCKue 1eHCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN WHCTPYMEHT IMO3HAHMSI,
dbopMynupoBaTh  BOMPOCHI, (GUKCHPYIOUIUME MPOTUBOpeUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CTUTAHUPOBAHHBIN HKCIIEPUMEHT,
MCCJICIOBAHKUE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHSI, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMU,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOICHUS, WCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000O0IICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHUE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBIIATH JePUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHH C
YCJIOBUSIMH M TISJISIMH OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUsI 3a]1aBaTh BOIPOCHI IO CYIIECTBY OOCYX)IaeMON TEMBI,
npoOJieMbl, pelaeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJICHHbIE Ha IIOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(dbopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

PEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranusamnus:

COCTaBJISATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIOCO0 pereHus
C Y4Y4€TOM HMEIOLUXCS pPEecypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUaHThl PEUICHUH C y4yETOM HOBOH
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJICKT:

BJa/leTh HAaBBIKAMU TIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpUIAEMbIX JCHCTBUM W MBICIUTENbHBIX IPOLIECCOB, WX PE3YJIbTATOB,
BJAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTpPOJIS Ipoliecca W pe3yJibraTa
pellIeHrsT MaTeMaTHYeCKON 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh NpPHU pEHICHUU
3aJladyd, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENLCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBHUE pe3yJbTaTa LEId U YCIOBUSM, OOBSACHATH
NPUYUHBl JIOCTM)KEHUS WM HEJOCTHKEHHS pPe3yJbTaTOB JESATENbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHMMAThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
MHANBUAYAIbHON pabOThl MpU pEIIeHWH YYEeOHBIX 3a/Jay, NPUHUMATH LIEIb
COBMECTHOH N1€ATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIMIO COBMECTHOU palboTHl,
pacnpenenaTb Buabl padoT, JOroBapuBaThCs, OOCYKAATh MPOLIECC M PE3yNIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (00CykaeHUsI, 0OOMEH MHEHHIH,
«MO3TOBBIE MITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOPJMHHUPOBATh CBOM JIEHCTBUS C APYTMMH WI€HAMH KOMaHbl, OLEHUBATh
KauecTBO  CBOEr0  BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kiacce oOyyaromuiics MOJIYYUT CIETYIOITUE
IpPEeIMETHBIC PE3YJIbTATHI MO OTJACIBHBIM TEMaM padouel MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, MPOIEHTHI, HPPALUOHATBLHOE YKCIO, MHOXECTBA
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSATh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAJAHBIX 3334 U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEallbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IPUKHUJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

CBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHb C IEJIBIM II0Ka3aTeleM,
UCIOJb30BaTh MOAXOMALLYI0 (OpMY 3amuCH ACUCTBUTEIBHBIX YHCEN IS
pelLIeHNs IPAKTUYECKUX 3a7a4 U [PEICTABICHUS JaHHbIX;

CBOOOZIHO  ONEpUpOBaTh  MOHATUEM:  apU(PMETUYECKUN  KOpPEHb
HaTypaJIbHOU CTEIICHU;

CBOOOZIHO  ONEpUPOBATH  MOHATUEM: CTENEHb C  pallOHAJIbHBIM
II0Ka3aTeseM;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMM: Jorapudm ducia, AECATHUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOTO apIyMEHTa;

ONEpPUPOBATh IOHATHUAMU: APKCUHYC, APKKOCHMHYC M AapKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO  ONEpUpOBATH  MOHATUSIMU:  TOXKIECTBO,  YpaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  YPaBHEHMS W YPaBHEHUSA-CIICICTBUA,
PABHOCWJIbHBIE HEPABEHCTBA,;

OPUMEHATh Pa3JIMYHbIE METObl PEUICHHs] palMOHAIbHBIX W JIPOOHO-
PALlMOHAIIBHBIX YPABHEHMM, NPUMEHATb METOJ HWHTEPBAJIOB Ul PELICHUS
HEpPABEHCTB;

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: MHOTOWIEH OT OJHOM MEepEeMEHHOMH,
MHOTOYJIEH C LEIbIMU KO3(UIMEeHTaMu, KOPHH MHOTOYJIEHA, NPUMEHSTh
JEJICHUEe MHOIOYJI€HAa HAa MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy
Buera nns pemenns 3anad;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMU: CUCTEMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MATpULbl 2 X 2 M €ro reoOMETPUYECKH CMBICI,
HCIIOJIB30BaTh CBOMCTBA OMPENEIUTENs 2 X 2 ISl BBIYMCIICHUS €ro 3HAYEHUS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHHWs CUCTEMBbl JIMHEHHBIX YPaBHEHUH,
MOJEIUPOBATh pEaJbHbIE CHUTyallUM C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
YPaBHEHMM, MCCIEAOBATh ITIOCTPOCHHBIE MOJEINM C IIOMOLIBIO MaTpULl M
ONIPENEIINTENIEH, NHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBHM C KOpHAMM [UJIsi TpeoOpa3oBaHus
BBIPAKECHN;

BBITIOJIHATh MPEOOpa30BaHMsl YHUCIOBBIX BBIPAKEHHM, COJEpKalINX
CTEIIEHH C PallMOHAJIBHBIM ITI0KA3aTeIIEM;

HCIIOJIb30BaTh CBOMicTBa  JOrapu¢pmoB s npeoOpa3oBaHUs
Jorapu(pMHUUECKUX BBIPAKECHU;



CBOOOJTHO OTEPUPOBATH MOHATUAMU: UppAllMOHAIbHbBIC, TTOKA3aTeIbHbIE U
gorapu(MUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PaBHOCHJIBHBIX TIEPEXO/I0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMble (QOpPMYJbl JJIi  PEIICHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTYyallUd Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSI, YpPaBHEHHUs, HEPAaBEHCTBA II0 YCIOBHUIO 3a/layd, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHMEM alllapaTa ajireopsbl.

DOyHKUUM U Tpaduku:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aJaHus
GyHKIMK, B3aUMHO OOpaTHble (GYHKIMH, KOMMO3UIUS (QYHKIUN, rpaduk
(yHKIIMHU, BBITIOJIHATD dJI€MEHTapHbIE MTpeoOpa3oBaHus rpa@uKkoB QPyHKIUH;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: 00JIACTH OMPENEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuoaudeckue GyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBbI
U MUHUMYMBI (YHKIIMW, HAuOOJIblIee U HaUMEHbIee 3HauyeHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CTENEHHAs (YHKIHS C HATYPaJIbHBIM
U 1IeJIBIM TOKa3aTesieM, Tpaduk cTeneHHoW GyHKIUUA C HATYPAIbHBIM U 1ETBIM
nokasaresieM, rpaduk KOpHsS n-0il cTeneHn Kak (yHKIIMM OOpaTHOW CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTIepUPOBAThH MOHATUAMU: JIMHEHHAs, KBaJpaTHUHAS U JIPOOHO-IMHEHHAs
(YHKIIMM, BBIMOJIHATH DSJEMEHTAPHOE UCCIIENOBAHUE U TIOCTPOCHHE UX
rpauKoB;

CBOOOJTHO OTIEPUPOBATh MOHIATHSAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
(GyHKIIMU, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh MX TpadUKU NS pelieHus
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATHUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCTIONb30BaTh rpaduku (GYHKIUNA 711 WCCIAEAOBAHHUS TMPOIIECCOB M
3aBUCUMOCTEH MpU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX MPEIMETOB U peaTbHON
KU3HH, BRIpAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMUYUHAMU;

Hauvana mareMaTH4ecKOro aHAJIU3Aa:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIECKass U TeOMETpUIeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi reoMeTprIecKasi IPOrpecCHsi, TNHEHHBIN
U DKCINOHEHIMAIBHBIA POCT, (OpMyNa CJIOXKHBIX TMPOILEHTOB, WMETh
MIPEICTABJICHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUM JIJISI PEIICHHS PealbHBIX 3a7ad MPUKIAIHOTO

XapaKkTepa;
CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a/1aHus MOCJIeI0BATEIbHOCTEMH, MOHOTOHHBIE u OTpaHUYCHHbIC

MOCJICIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXACHHUA MaTEeMaTHYECKOTrO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

cBOOOJHO OMEpUPOBATH MOHATHSAMH: HENPEpbIBHbIE (YHKIUH, TOYKHU
pa3pbiBa rpaduka QyHKIMH, aCUMIOTOTHI rpaduka GyHKIINH;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (PYHKIIMS, HEMPEPHhIBHAS HA OTPE3KeE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH AJISl peLICHUs 3a/1a4;



CBOOOJTHO ONEpPUPOBATH TMOHATUSMU: TepBasg W BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISATh  MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MPOU3BOAHBIC SJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUYECKUM U (PU3NYECKUN CMBICT MPOU3BOIHON Jis
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmaparT JJisl  ONKMCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IIPEIMETOB;

CBOOOJTHO OTEpPUPOBATh MOHSATUSMU: OINpPECICHUE, TEOpEMa, YpaBHEHHE-
CJIEICTBHE,  CBOMCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  JOKa3aTelIbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIETYIOITUE
IPEeIMETHBIE PE3YJIbTATHI IO OTJCIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATHUAMH: HATypajJbHOE U 1IEJO0€ YHCIIO,
MHO’KE€CTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
uensix uncen, HOJ[ u HOK HarypanbHbIX 4Mcen s pEIICHUS 3a1ad,
IIPUMEHATH aNroput™m EBKnaa;

CBOOOJTHO ONEPUPOBATH TOHITHEM OCTaTKa MO MOJIYJIO, 3alHUChIBAThH
HAaTypaJIbHbIE YKCJIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OTEPUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMITJIEKCHBIX YMCEJ, MPEJCTaBIATh KOMILIEKCHBIE YHCIIa B anreOpandeckoi u
TPUTOHOMETPUUYECKON (HOpME, BBHIMOTHATH apuMETUIECKUE OTEepaIluu C HUMHU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MIOKa3aTEIbHbIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpH PENICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OTEPUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxonumble GOpMYJbl  JUISI  PEIICHUS OCHOBHBIX —THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN
W HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI M CHUCTEMBI-CIIECJICTBUSA, HAXOAUTh
pELICHUsI CHUCTEMBI W COBOKYITHOCTEM pPAalUOHAIBHBIX, HMPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(MHUUCCKIX YpaBHEHUN U HEPABCHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
norapuMHUUECKHe ¥ TPUTOHOMETPUYECKHE YpPAaBHEHHMsSI W HEPaBEHCTBA,
coAepkKallrue MOAYJIH U TapaMeTPBbl;

MPUMEHSTH TpaQUIeCcKue METOIbI IS PEIICHUS YPABHCHHUIA U HEPABEHCTB,
a TaKXe 3a7a4 ¢ mapaMeTpaMu;

MOJICIUPOBATh pEaJbHBIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHUIO 33JayH,
MCCJIEIOBAaTh IMOCTPOSHHBIE MOJENHM C HMCIOJIb30BAaHUEM ammapara anreopsl,
WHTEPIPETUPOBATH MTOITYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U Tpapuku:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUH IBYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYEeCKhe 00pa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauana MareMaTH4ecKOro aHaJmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI;

HAXOJUTh HAaMOOJbIIIEEe U HAUMEHbIIIee 3HaUYCHU (DYHKIIMHU HETPEpPhIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXIEHUS HAWJIY4IlEero PEuieHus B
NPUKIAIHBIX, B TOM YHUCJIE COLUAJIbHO-’KOHOMHUYECKUX, 3ajayax, i
OTpeJeeH!s] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaguKom;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMHU: TEPBOOOpa3Hasi, oONpeaeIEHHBIN
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMH U BBIYHCIISATH
uHTerpai no Gopmyne Hetorona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETrpana;

UMETh MPEICTaBICHUE O MAaTEeMaTHYECKOM MOJICIMPOBAHUM Ha MPUMEpPE
coctaBieHus nuddepeHInanbHbIX YPaBHCHHUI;

pemaTh NPUKIAJHbIE 3aa4H, B TOM YHCIIE€ COLMATbHO-IKOHOMUYECKOT0 U
¢usznueckoro  xapaktepa,  CpeICTBaMH  MaTeMaTHYEeCKOro  aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

MHOXkeCTBO
JENCTBUTENbHBIX YHCEI.
MHorouJieHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHcTBa. CucTeMsl
JIMHEUHBIX YpaBHEHUN

24 1

@OyHKIUYU U TpadUKy.
CrenenHast GyHKLUSA C
LIEJIBIM TTOKa3aTeNIeM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEIEeHM.
WNppannonanbHeie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIHS.
[Toka3zarenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBable GyHKINH.

[IpousBoHas 20

[ToBTOpEeHmE, 0600IICHUE,
cUCcTEeMaTH3als 3HaHUI

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Hccnenoanue GpyHKIMiA C
MMOMOUIBIO TPOU3BOTHOM

22 1

[TepBooOpasnas u
HUHTETpaT

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppauroHnanbHele,
IIOKa3aTCJIbHBIC U
norapupMuIecKue
HEPaBEHCTBA

24 1

KommiexkcHbie unciia

10 1

HarypasnbHble 1 1iensle
quciaa

10 1

CucreMbl palliOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKa3aTeNbHBIX 1
JorapupMHUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, O606IH€HI:I€, 16 )
CHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOITPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO)KCCTBO, onecpanvu Hal
MHOKECTBaMH U UX CBOMCTBa

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO aIrlrapara
JUIsl pEeLIeHNUs 3a1a4

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH

PanuyonansHBIC UKCA.
OOBIKHOBEHHBIE U
JeCATUYHBIC PO0H,
MPOIICHTHI, OECKOHCUHBIE
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
IPOLICHTOB YIS PEIICHHS
NPUKIIaHBIX 3a/1a9




[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTEIbHBIEC YHCIIA.
PanuonansHble 1
VMppalrOHaJIbHbIC YUCIIA

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyib N1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpuG>xEHHBIC BEIYMCIICHHUSI,
IpaBujIa OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
palMOHANBHBIX YPaBHEHHUN
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX ¥ JPpOOHO-
palMOHABHBIX YPaBHEHHUN
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA Ha MHOTOUJIEH C
octatkoM. Teopema besy

16

MHOTO4IEHBI C LENbIMHA
kodpPuumentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pewenue cucreM IMHEHHBIX
ypaBHEHUI

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYEHUS

21

[Ipumenenue onpeneauTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUN

22

Pemenne IMPUKJIAIHBIX 3a1a4
C IIOMOIIIBIXO CUCTEMbI




JIMHEUHBIX YPAaBHEHUN

23

Pemenue npukianHbeIxX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KoHntposbHas padoTa:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
¢byukun. Bzaumuo
oOpaTHbIe GYHKIUH.
Kommosumus GpyHKIwiz

26

['paduk pyHKuun.
DnemMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHOECTBO 3HaYCHUN
¢yukuun. Hynu ¢pyHkum.
IIpomexxyTkH 3HaK
ITOCTOSIHCTBA

28

YETHbIEC N HEYETHBIE
¢byukun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcumMyMBbl 1 MUHHUMYMBI




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAaUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JIunelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DieMeHTapHOe HCCIICI0BaHNE
U TIOCTPOCHHUE TPapUKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOE HUCCIIeI0OBaHNE
U TIocTpoeHue TpauKoB ITUX

byHKUIMMA

33

CreneHn ¢ LETbIM
nokazareneM. bunom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBolcTBa 1

rpadux

36

KonrpomnbHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"”

37

ApudmeTnieckuit KopeHb
HaTypaJIbHOM CTENIEHHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIICHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIPAXECHHI, COJIepKalInX
CTENEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

42

HppanunonanbHble
ypaBHeHHs. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

44

WppaunonanbHble
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCUIIBHEIE Nnepexoanl B




PCIICHUN UPpPALTUOHATIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHAJIBHBIX
ypaBHEHUI

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PEIICHNU MPPAUOHAIBHBIX
ypaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIEHUN UpPALMOHATBHBIX
ypaBHEHUI

49

CaoiicTBa u rpaduK KOpHs n-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeeM

50

CsaoiicTBa u rpaduK KOpHS n-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENeHU C
HATYpaJIbHBIM ITOKa3aTelieM

51

KonrtpomnsHas padora:
"CBoiicTBa u rpaduk KOpHA
N-0i1 CTeNEeHHU.
UNppannoHanbHbie
ypaBHeHuUs"

52

Crenens ¢ pallMOHAIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA




53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBA

54

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeiIeM U €€ CBOICTBA

55

[ToxazarenbHast pyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
IIOKAa3aTeNbHbIX YPaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

61

KonTponbnas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapudm uucmna. CBoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
aorapudpma

64 Jlorapudwm yucna. CBoiicTBa
Jorapudpma

65 JlecsiTHUHBIE U HaTypalbHbIE
norapuhMbl

66 JlecsiTHYHBIE U HaTypalbHbIC
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapupMbl
[IpeoOpazoBanue

68 BBIPAKEHUH, COMIEpKAIIUX
J0rapuQmbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

70 Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa U rpaduk

7 Jlorapudgmuueckas GpyHKIus,
e€ cBolicTBa u rpaduk
Hcnonb3oBanue rpaduka

72 (byHKLINU 1715 pelIeHus
yYpaBHEHUN

73 Hcnonb3oBanue rpaguka

GYHKIUY JUTS] peIIeHUS




ypaBHEHUI

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOTbI PEIICHUS
norapuMUIECKUX
ypaBHEHUI

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGMUIEeCKuX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIIeHUs
JorapuGpMUUECKUX
yYpaBHEHUU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelieHnu JorapupMUIecKux
yYpaBHEHUN

79

KonTponbnas pabota:
"Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue
ypaBHeHHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUYECKHUX
(GyHKIMI 4HCI0BOTO
aprymeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OCHOBHBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHU

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN




Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
100 | TpuUrOHOMETPHYECKHX
ypaBHEHU U

KonrtpomnsHas padora:
"TpuroHomeTpuyecKue
101 | BeIpaxkeHuUs u
TPUTOHOMETPHUECKHE
ypaBHeHHUA"

ITocnenoBaTenbLHOCTH,
CIIOCOORI 3aJaHUS

102 [MOCJIEI0BATEILHOCTEIA.
MeTtoa MaTeMaTHUECKOMN
WHIYKIHAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIBHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckas nmporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

107

Cymma 6ecCKOHEYHO
yOBIBAIOIIEH reoMeTpHUIeCcKOn
MpOrpeccuu

108

JInHeHbIN 1
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbIl u
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanune mporpeccun
JUTSL pEILLIEHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KonTponbhas pabota:
"ITocnenoBaTeILHOCTU U




nporpeccun"

HenpepriBable GyHKIINN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMITOTHI
rpa¢gukoB QpyHKITHI

114 CgoiicTBa GHyHKIIHH
HENpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa (QyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHus] HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs
pEeLIeHNs HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIs
pelIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH 15
peleHus 3a1a4
IIpuMeHeHne CBONCTB

120 | HenpepbIBHBIX QPYHKITUH IS
peleHus 3aaa4

121 IlepBas n BTOpas
MPOU3BOIHBIE (DYHKIIUU
OmnpenenecHue,

122 P

F€OMETPUUYECKUN CMBICIT




MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUA

123 .
CMBICJI TPOU3BOTHOM

124 VYpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIIHMH

125 VYpaBHeHUEe KacaTeIbHOU K
rpaduxy GyHKIUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[TpousBoHAs CYMMBI,

128 MIPOU3BEICHUS, YACTHOTO H
KOMITO3HITMHU () YHKIIUHA
[TpousBoHAS CYMMBI,

129 | mnpousBeneHus, YaCTHOTO U
KOMIO3UIINH (PYHKIIHIA
[TpousBoHAS CYMMBI,

130 | mpou3sBeneHus, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA

131 KonTponbhas pabora:
"I[IpousBogHas"
[ToBTOpenme, 0600IIEHNE,

132 | cucremaru3anys 3HAHHIA:

"VpaBuenus"




[ToBTOpenwue, 0600mIeHNE,

133 | cucremaTu3anKs 3HAHUMN: 1
"(DYHKHI/II/I”

134 NrtoroBas KOHTpOJIbHAS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpECHHE, O606IL[6HI:I€, 1
cHCTeMaTU3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeneHne TpoOn3BOHOM
K UCCIIEIOBaHUIO (DYHKIUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeneHne TpoOn3BOHOM
K UCCIIEeIOBaHUIO (YHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBAaHMIO (DYHKIIHI
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

KCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoOIIbIIETO
Y HAaMMEHBIIIEr0 3HAYEHUS
HEMPepbIBHON (QYHKIIMU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
N HAUMCHBIIICTO 3HAUCHUSI
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIEro
1 HAMMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS




HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOIHON
JUISL HAXOKICHUS
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne npou3BOIHON
JUIs OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMs IIpolecca,
3a/laHHOT0 (POPMYJION MU
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYIION WK
rpaduKom

17

Komnoszumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GpyHKImii

20

['eomeTpuyeckue o6pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHHA C
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

ITepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHUH.
[IpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢popmyne HproToHa-
JleiiOHMIIa

28

Brruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
TUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpaa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

33

MaremaTuueckoe
MOJIETTMPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtpomnbHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKINU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIeCKuX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METO/IBI
pelreHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOIBI
peIIeHUS UPPAITUOHATBLHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIECHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
pEeLIEeHNs UPPALMOHAIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b1
peILIeHUs TOKa3aTENbHbIX
yYpaBHEHUHU

64

['padpuaeckue meTo b
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

65

['padpraeckue meTo b1
pelieHus
JorapupMUUECKUX
YpaBHEHUU




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMuUUEecKux
yYpaBHEHUU

69

['padpuaeckue meTo bl
pelIeHNs [T0Ka3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHEHUU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
norapuGpMUUECKUX
HEPaBEHCTB

71

['padpraeckue meTo b1
pELIeHUs TOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaibHEbIE,




IIOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYECKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxkenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMIIJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yrcia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3NIECKUx 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"KomrmrekcHpie uncia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HarypasnbHble 1 1iensle
qucia

85

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

86

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHMe NpU3HAKOB
JEIUMOCTH LIEJIBIX YHUCEeN:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJbIX YHCEIL:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIIMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH IO MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IpruMmeHeHue npu3HaKoB
JEITUMOCTH IICJIBIX YHCEI:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbHas pabora:
"Teopus Henpix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI
pElIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

96

OCHOBHBIE METOIBI
pEIIeHUS CUCTEM U




COBOKYITHOCTEM
HPPALIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO/IbI
pPELLIECHHS CUCTEM U
COBOKYITHOCTEHN
norapuGpMUUECKUX
ypaBHEHUU

100

OcHOBHBIE METO/IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
J0rapuPpMHUECKUX
yYpaBHEHUHU

101

[TpumeHeHne cucTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a71a4 U3
pa3InYHbIX o0yacTei
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpuMmeHeHne cUCTEM K
PELIECHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 u3
pa3Iu4YHbIX o0nacTei
HAyKU U PEAIbHOU KU3HH,
UHTEPIIPETALNA
IIOJIyYEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HepaBEeHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pas3n4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIHTATOB

104

KonrtpomnbHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHEHUI"

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpamMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpaBEHCTBA C
napameTpamu

109 HppaunoHanbHble CUCTEMbI
C ImapaMeTpaMu
[Toka3arenbHble

110 | ypaBHEHUS, HEpPABEHCTBA C
napameTpamu

111 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudmuueckue

112 | ypaBHeHHUs, HEpaBEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpudeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C TapamMeTpaMu
ITocTtpoenue u

117

HCCICIOBAaHUC




MaTEMaTU4YECKUX MOJEIIEeH
pEaNbHBIX CUTYALMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenune n
UCCIJIEJOBaHNE
MaTEMaTUYECKUX MOJEIIEH
peabHBIX CUTYALIUM C
ITOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

KonrtpomnbHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aI[1sl 3HAHMIA:
"VpaBHenus"

122

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEHmE, 0600IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"Hepasencrsa"

126

[ToBTOpEeHME, 0000IICHUE,
CcHUCTEMaTH3al|sl 3HAHMIA:
"HepaBenctpa"

127

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHUIA:
"ITpousBoHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
CHUCTeMAaTH3allis 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIlus 3HAaHHH:
"IIpon3BogHas u €€
npuMeHeHue"

130

[ToBTOpenwue, 06001IICHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHmE, 0600IICHUE,
cHCTEeMaTH3aIus 3HaHUH
"Oyakuun"

132

[ToBTOpEeHmE, 0600IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyaKIun"

133

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

Nrtorosas KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 0600IEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI JIVIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






