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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEMaTHUYECKOTO aHallM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIEeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4eHHsS BCEX EeCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pgaHHoOro ydeOHOro Kypca
oOydaroluecss OBJAJE€BAIOT YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHON HayKu, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

YueOHblil Kypc anreOpbl M Hadajdl MaTeMaTUYecKOro aHajau3a 3aKJIaJblBaeT OCHOBY JIJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJACHIMHA pPa3BUTHSI PKOHOMUKHU M OOLIECTBEHHOW >KU3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JTanbHeWIero oOpa3oBaHHs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBIaJleHue
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xome m3yuenuss yyeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJe pealbHbIX CUTyalUH, UHTEPIpPETalud MOJy4YEHHBIX
pELIECHNH, 3HAKOMSTCS C IPUMEPAMU MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku o0ydeHHs anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHUsI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEIyIOIINE COJEepKaTeIbHO-METOAUYECKHe JTUHUM: «Uucna U BblUUCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCs Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra ¥ IOCTENEHHO HACBIIASCh HOBBIMM TeMaMHU U pasnaenamu. JlaHHbIH ydyeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas Jjoruka u jpyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIeNb pPeaJbHOU
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJS pelieHUs



CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEpHpPEeTHPOBAThH
CBOM OTBET.

CopepxarenpHo-MeTONMYECKAss  JMHUA — «Yucna W BBIUMCIEHMSD) — 3aBEpIIAET
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAyaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHus 0c000€
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIIUX B
ce0si MCIIONb30BAaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOJIHATH
npUOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU A, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCS MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 aTux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIEIM(PHUECKUE 3aaYl U Ollepaluu: JeJICHUe
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYMCeN, apu(MeTHyecKkue omnepaluu, a TakKe H3BICUYCHUE
KOpPHSl ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcend. bmaronmaps
[OCJIEZIOBATEIbHOMY  PacIIMpPEHMIO Kpyra HCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHSI IJIs1 PEIICHUS PA3IMYHBIX 3a7a4 (popMHUpyeTcs MpeAcTaBlIeHUuE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH pealbHOI0 MUPA, IIIUPOKO
UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEeyCMOTPEHO PEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbTare oOyyaroniyecsi OBIaJeBalOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [0Ka3aTelIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3aj1ad,
cojepkamux mnapaMmerpsl. llomydeHHbIE yMEHHS HIMPOKO MCIONB3YIOTCA MPH HCCIEN0BAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIJIAIHBIX 33]a4 U 33jja4 Ha HaXOXKACHUe
HauOOJIBIINX ¥ HAUMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepikareiabHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéThl mo (opmynaM, HpeodpazoBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TAK)KE BBIPAXKCHMI,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuio anreOpandeckoro Matepuaia
IPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOThl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HAy4YHBIX 3aj[a4, HarJIsAHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass JTuHUS «DyHKUMU U TrpadUKU» TECHO MepervieTaercs ¢
IPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TIOCKOJIBKY B  KaKOM-TO  CMbICIe  3ajaér
NOCJIEAOBATENbHOCT ~ M3YYEHUs  MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUEcKOl U TPUTOHOMETPUYECKUX (QYHKIUI, UX CBOMCTB U rpaMKOB, HUCIOIb30BAHHE
GbyHKIUN Ui peuieHusl 3aad U3 JpYTUX y4eOHBIX IMPEJAMETOB U pPealbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHMMaHHE Yyxaensercs (OPMHUPOBAHHUIO YMEHHUS BbIpaXkaTh (Gopmyramu
3aBHCHUMOCTH MEX]y pa3U4YHbIMU BEIMUYMHAMH, UCCIEI0BATh MOJyUYeHHbIE (PYHKIIUU, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMHM B Pa3IMYHON (opme:
AHAIUTUYECKOW, Tpadudeckod U crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHUIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO W KOHKpPETU3allUH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHast TuHus «Hagaia MaTeMaTnyecKoro aHaan3a» MO3BOJIIET CYHIECTBEHHO
pacIpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00y4YarolInuMcs,
TaK KaK y HHUX IOSIBIISIETCS] BOBMOKHOCTh CTPOUTH IPaPUKHU CIOKHBIX (DYHKUUHN, OMPEeNaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI TEl, HAXOIUTh
CKOPOCTHM W YCKOpPEHHs TpoleccoB. JlaHHas coaepkarelnbHas JIMHUAS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNel peajabHbIX CHUTyalui, I03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIUAIbHO-d)KOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOI'O aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTtBe. OOy4aromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3ybTaTax, MOJYYeHHBIX B XOJI€ Pa3BUTHA MAaTEeMaTUKH KaK HAyKH, U
00 ux aBTOpax.

CopepxaTtenbHO-METOAMYECKass JIMHUS «MHOXECTBA W JIOTHKa» BKIIOYaeT B ceOs
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTAaBICHNUS] TPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMA BCE pa3feiibl MATEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYCCKHUE TUCITUTUTHHBI M MX TIPHIIOKEHUS B euHOe 1iennoe. [loaTomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aroleMycs TIOHUMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIOJNb30BaTh €ro JJis BbIPAXKEHUS CBOMX MbIciei. Jpyrum
BRXHBIM NPU3HAKOM MaTEMATHKH KaK HAyKH CJIEIYeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTH
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IMOCTPOCHHS  JOKa3aTeIIbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4YeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUICHUS] 00yYaroINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXACHUS HA OCHOBE JIOTMUECKUX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kypce «Anrebpa W Hadajma MaTEeMAaTHUECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOTO0  MOJENUPOBaHHWs, KOTOpble  TMPU3BaHBI  CIOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB IOCTPOCHHSI MOJENEHd pealbHbIX CUTYyallui, HCCIEIOBAaHUS OSTUX
MOJICJIC C TOMOIIBIO armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPeTaIrluu
MOJTYYEHHBIX Pe3yabTaTOB. TakwWe 3aJaHds BIUICTEHBI B KaXIBIH W3 pa3JielioB MPOTPAMMEI,
MOCKOJNIbKY BECh MaTepuai y4eOHOTro Kypca MIMPOKO UCHONB3YeTCs IS PELICHUS MPUKIIATHBIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromMecs pa3BUBAIOT
HAOJIOIATEIIBHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETHU3WPOBATH Mpodiemy. JlesTensHOCTh 1O (POPMHUPOBAHUIO
HABBIKOB PEIIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOIIECCE M3YUCHHS BCEX TEM Y4eOHOTO
Kypca «Anrebpa 1 Hadaia MaTeMaTUYECKOTO aHATTN3ay.

Ha u3ydenune yueOHOTO Kypca «Alredpa U Hadasa MaTeMaTHIeCKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOTO YKCIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TaHI'€HC, KOTAHI€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3zoBaHs YMCIOBBIX BBIPAKEHHUM, COIEPIKALIUX CTENEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEHICHUS JIOTapU(PMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro IeOMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHI] U ONPEACIIUTEIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIuMsA, crnocodbl 3amaHus QyHKuuu. B3anmuo oOpatsble ¢yHkmun. Kommosuius
¢ynkuunit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHCTBa. YETHbIe u Heu€THble QyHKUMU. [lepumonuueckue ¢ynkumuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS C HATypallbHBIM UM IENBIM IOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U peLICHUs YPaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH €OMETPHUECKON MPOTrPECCUH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W WX cBoWcTBAa. TOYKHM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbable u nensle uucna. [IpumeHeHHMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBkinja ams pemeHus 3aiad B [eNbIX Yhciax.

KommiekcHpie dncna. AnreOpanyeckas W TPUTOHOMETPHYECKass (OPMBI  3aluCH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOM IockocTu. @opmyna Myaspa. KopHu N-oii ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aa4 U3 Ppa3IMYHbIX oO0JacTedl HAayKW M peajbHOW JKHU3HM, HUHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belducienue onpeneaéHHoro HHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATH C COIHMAJILHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pelIeHHH, pacCyXIeHUH, BOCIPUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAaHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MTOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOMIEH CPEIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTHSA U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUJIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIM MpH3HAK KiIacCU(UKALUKA, OCHOBAHUA [UIsI 000OIIeHUs U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEebCTBA MAaTEMATUUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, IMPOOJieMy, yCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEX Ty 00bEKTaMu, SIBJICHUSIMHU, TTPOILIECCAMH,

CaMOCTOSITENIbHO (hOpMyIIUpOBaTh 00OOIIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIBUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMH(POPMAIMIO PA3IUYHBIX BHJIOB ©  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, HPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3indue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(OpMaLIUHU.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIEcca U pe3yibTaTa pelieHus: MaTeMaTUYeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBHSM, OOBICHATH IPUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/1a4y, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenums B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, NPaBWIA OKPYIJICHHS, NMPHUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHUHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHa, NPUMEHSATh JIeJleHHe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reOMeTPUUYECKUH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNuTeNel, UHTePIPETUPOBATh MOTYYECHHbIN pe3ynbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(MOB i  IpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl s IpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEIOBaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QYyHKIIUH, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIMOJHITH 3JIEMEHTAPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATH MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM U ILEJBIM IOKazareiaem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W Jjorapudmuyeckas QyHKIUH, UX
CBOIiCcTBa U TpaUKH, UCMOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCTOJIb30BaTh rpaduku (QyHKIMM A7 MCClIeIoBaHMs MPOLIECCOB M 3aBUCHUMOCTEH INpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKass U TeoMeTpUUecKas MPOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHUSAMH:  IOCIEOBAaTENILHOCTh,  CHOCOOBI  3a/1aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JAJIs PEIIEHUs 3a1a4, IPUMEHATh alroput™M EBkinnaa;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIE YHCIa B aNreOpandyeckol U TPUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PaBHOCHIIBHBIX I1€PEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPpALMOHAJbHBIC, IOKa3aTelbHbIE, JorapuMuiyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJICNIUPOBaTh peaJbHbIE CUTYallMd Ha S3bIKE ainreOpbl, COCTABJIATH BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULUHU (PYHKIHI C MOMOIIBIO 3JIEMEHTApHOTO UCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU U1 MOJETUPOBAHUS U HCCIIEIOBaHUS PeaTbHbIX MPOLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUISl HAXOXKICHHUS HAWIYUYIICTO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[]a4d, B TOM YHCJE COIHMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
MHorounensl. PalinoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oynkuuu U rpadpuku. CreneHHas GyHKIMS C
[eJIBIM TIOKa3aTesieM

Apudmernaeckuii KOpeHb N-0if CTENECHH.
HppaumonanbHble ypaBHEHUS

IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHUS

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS

TpuronomeTpruyeckue BoIpaKeHUs U
YpaBHEHUS

ITocnenoBarenbHOCTH U MPOTPECCUH
HenpepsiBable pynkuuu. [IpouszBoanas

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

10

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue GyHKIMMA ¢ TOMOIIBIO
MPOU3BOIHOM

[lepBooOpa3Has u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U
norapuMUUecKre HePaBeHCTBA

KommuiekcHele uncna

HatypanbHble u nensle uncia

CucreMbl paliiOHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

3ana4yu ¢ napameTpamu

[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allUs
3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbie
padoTshI

10

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 [[MHOX€ECTBO, Onepariy Ha/l MHOYKECTBAMHU
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [TprMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
amnmapara Jiis pemeHus 3a1ad
PanmronansHbie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Tpumenenue apobeli U MPOLEHTOB IS
peNIeHHS TPUKIIAIHBIX 331a9
7 Bxonnas koHTponbHast paboTa
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue onepauu c
JEHCTBUTEIILHBIMH YHCITAMA
10 Monynb 1eiCTBUTENLHOTO YMCIA U €r0
CBOMCTBA
11 [TpuGm>xE€HHBIC BEIYMCIICHUS], PABHUIIA

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl



12

13

14

15

16

17
18

19

20

21

22

OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

OcHOBHBIE METO/BI PELLIEHNUS LENbIX U
JIPpOOHO-pallMOHATILHBIX YPABHEHUH U
HEPABEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4lIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsb! ¢ eabIMA K03PPUIIMeHTaMHU.
Teopema Buera

Pemenne cuctem JIMHENHBIX YPaBHEHUM
Pemrenne cucreM TMHENHBIX YpaBHEHUI
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenenurens MaTpUILLI 2%X2, €ero
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

IIpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPABHEHUI

Pemenve mpukiaaHbIX 337124 C ITOMOIIBIO



23

24

25

26

27

28

29

30

31

32

33

CHUCTEMBI JINHEWHBIX YPABHEHUI

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtposbnas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUH"

OyHKIMS, CITOCOOBI 3a1aHUs () YHKITUH.

Bzaumno oOparnbie ¢pynkiun. Kommnosumus

byHKIMi

['padux GyHKIIMN. DIEeMEHTapHBIC
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHuil pynkuuu. Hynm pynkumu.
[TpomexyTKH 3HaK MOCTOSTHCTBA

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

MakcuMyMbl 1 MUHUMYMBbI YHKIIMH.
Haubonpiiee u HauMeHbllIee 3HaYEHHE
(GYHKLINU Ha TPOMEKYTKE

Jluneiinas, kBagpaTudHas u JpOOHO-
TuHeHas GyHKuun

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH
Crernenb ¢ 1enbpIM nokaszaresiaeMm. bunom
Herorona



34

35

36

37

38

39

40

41

42

43

44

45

Crenens c 1eIbIM IT0Ka3aTeaeM. buanom
Hrrotona

Crenennast GyHKIHUS C HATYpPaJIbHBIM H
LIeJIbIM ITOKa3aresneM. E€ cBolicTBa 1
rpadux

KoHntponbhas padora: "CreneHHas
dbynaknus. E€ colicTBa u rpadguk”

ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

ApudpmeTnueckuii KOpeHb HaTypaabHOU
CTEIIEHU U €ro CBOKWCTBA

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIeprKalINX CTENEHU U KOPHH

[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COZEPKAIIMX CTENIEHU U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COAEpKAIINX CTENIEHU U KOPHU

WppaunonanbHbie ypaBHeHHs. OCHOBHBIE
METO/IbI PELLIEHUS NPPALUOHAIBHBIX
ypaBHEHU I

WppanmonaneHele ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS UPPALUOHAIBHBIX
yYpaBHEHUN

HppaunonaneHble ypaBHeHNs. OCHOBHBIE
METO/1bI PEMICHHS UPPALOHATBHBIX
yYpaBHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PEIICHUH
MPPaLMOHATIBHBIX YPABHCHUN
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47

48

49

50

o1

52

53

54

55

56

57

58

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeEM

CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
Kak (yHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeseM

KonTponbnas pabora: "CoiicTBa u rpaduk
KOpHs N-oi creneHu. MppanroHanbHbie
ypaBHEeHHUA"

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ CBONCTBA

[Toka3zarenbHas (GyHKIHA, €€ CBOWCTBA U
rpadux

Hcnonk3oBanue rpadpuka QyHKIUN A5
peLIeHUs] ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN A7

pelIeHUs] ypaBHEHU I

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE



59

60

61

62
63
64
65
66

67

68

69

70

71

72

METO/Ibl PEIICHUS] TOKA3aTEeIbHbIX
ypaBHEHUH

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHU I

[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
METO/1bl PELICHHS] TOKA3aTEIbHbIX
ypaBHEHUI

KoHntposbhas padota: "[loka3arenpHas
¢byuknus. [TokasarensHble ypaBHeHUA"

Jlorapudm umncna. CBoicTBa jJorapudpma
Jlorapudwm yucna. CoiicTa norapudpma
Jlorapudwm yucna. CoiicTBa norapudpma
JlecsTHUHBIC U HATYpaJIbHBIE JIOTAPUPMBI
JlecsaTruuHble U HATypallbHbBIE TOTapU(PMBI

[TpeoOpa3zoBanre BbIpaXeHU, CoepKaIUX
aorapudmsl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
aorapudmsl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILINX
Jorapupmbl

Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U
rpaduk

Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN A5
pellIeHus] ypaBHEHUI

N

O O O o o

O O O O o
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74

75

76

77

78

79

80

81

82

83

84

Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE
METO/IbI peIlIeHUs JIorapu(pMUIECKUX
ypaBHEHUH

Hcnonb3oBanue rpaduka GyHKIUN A7
peLICHUs ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PelIeHUs JTOrapuGMUIECKUX
ypaBHEHUI

Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE
METO/bI pellieHus JJorapu(PMUIECKUX
yYpaBHEHUU

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN
KonrtponsHas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"
CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,
orpezesieHue TPUTOHOMETPUUECKHIX
(YHKLUI YUCIOBOIO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTrpuueckas OKpyKHOCTb,
ornpezesieHue TPUTOHOMETPUUECKHIX
(GyHKIIMI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI

[TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUMN

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
Pelenre TpUroHOMETPUUECKUX YPABHEHUN
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
PelieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
PeieHne TpUroHOMETPUYECKUX YPaBHEHUN

KonTponbhas pabora:
"TpuUroHOMeTpUYECKHEe BBIPAKEHHS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs

N

N e e e e T

o O o O
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o O o o
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104
105

106

107

108

109

110

111

112

113

114

115

116

nocienoBareiibHocTel. Meton
MaTeMaTU4eCKOW UHIYKIIHH

MOHOTOHHBIC nu OFpaHI/I‘-ICHHBIe
MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckas nmporpeccus
['eomeTpuueckas nporpeccust

beckoHeuHO yObIBaroI1asi reoMeTpruIecKast
nporpeccust

CymMma 6eckoHEeuHO yObIBaroIei
reOMETPUYECKON IPOrPECCUu

JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

Hcnons3oBaHue Imporpeccuu Jisl peuiCHus
PCAIbHBIX 3a4a4 IMPUKIIAIHOT'0 XapaKTepa

KonTponbhas pabota:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

CoiicTBa (hyHKIMHA HENPEPHIBHBIX HA
OTpe3Ke

Merton HUHTCPBAJIOB JIA pCIICHUS
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118

119

120

121

122

123

124

125

126
127

128

129

130

131

HEPABEHCTB

Meton UHTEpPBATIOB AJI pELICHUS
HEPABEHCTB

MGTOI[ HHTCPBAJIOB JJIA pEHICHUSA
HEPaBCHCTB

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIMMA 715 pelieHust 3a1a4

[IpumeHeHre CBOMCTB HENIPEPHIBHBIX
GyHKUIMMA 715 peiieHust 3a1a4

[lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

Onpenenenue, reOMETPUYECKUN CMBICI
IIPOU3BOJHOU

Onpenenenne, GU3NISCKUA CMBICTT
MIPOU3BOJHOMN

VYpaBHeHHEe KacaTeabHOU K rpaduky
byHKIIIN

VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIUN

[Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI
[Tpon3BoHBIE 2JIEMEHTAPHBIX (PYHKUINI

[Ipon3BoHAsT CyMMBI, TIPOU3BEICHHUS],
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

ITpon3BogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

[Ipon3BoHAsT CyMMBI, TIPOU3BEICHHUS],
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI

Kontponbnas padora: "[IponsBognas”
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133

134
135

136

[ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpeHme, 006001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oyukiun"

HroroBasi KOHTpOJIbHAs paboTa
HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINN Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K

UCcleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K

UCCIIeIOBaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnaenue HaubobI1ero u

HaMMEHBIIETO 3HAUYEHUs HEMPEPbIBHOMN 1
(GyHKIMU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U 1
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11

12

13

14

15

16

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaWMEHBIIETO 3HAUYCHUSI HENPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

[IpuMeHeHne Mpon3BOIHOM IS
HaXO0XIECHHS HaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenne npou3BOIHOM ISt
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOpMYIION UITH
rpaduKom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurus ¢hyHKImit
Kommosurus ¢hyHKImit
Kommnosumus hyHkmmii

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH
I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"
[TepBooOpazHasi, OCHOBHOE CBOMCTBO
1epBOOOPaA3HBIX

[TepBooOpasHbie 3NeMEHTaPHBIX (QYHKIUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX
IlepBooOpazHbIe A1eMEHTApHBIX ()YHKITHHA.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX
NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTerpana

Brruncnenue onpenenéHHOro HHTerpaa
o gopmyne HeroTona-JleiiOnuma
Beruucnenue onpenenéHHoro HHTerpana
o ¢opmyne HeroTona-JleiiOuuma
[IpumeHneHne nuHTerpaia AJjig HaX0XACHUS
MJI0IA N TIIIOCKUX PUTyp

[IpuMeHeHue uHTETpalia Juisi HaXOXKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

[Ipumeps! pemenuit guddepeHInaIbHbIX
ypaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemenuii quddepeHraIbLHbIX
ypaBHEHUI

MaremaTruueckoe MOAECITUPOBAHUE
peabHBIX MPOIECCOB C OMOILBIO
mudQepeHInanbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
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45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKOM OKPYKHOCTH
Pemenne TpuroHoMeTpu4eCcKuX
HEPaBEHCTB

Pemenne TpuroHoMeTpu4eCcKUX
HEPABCHCTB

PemreHne TpuroHOMETpU4ECKUX
HEPABEHCTB

Pemenne TpuroHoMeTpu4ecKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuieckue HepaBeHcTBA"

OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MHUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUIECHUS
norapuMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/TBI pEIICHUS
nmorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUUECKUX HEPABEHCTB
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59

60

61

62

63

64

65

66

67

68

69

OcHoBHBIC MCTOJbI PCHICHUS
HppaliOHAJIbHBIX HCPABECHCTB

OcHoBHBIC MCTOJbI pCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJBbI pCHICHUS
HppalirOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI pEIICHUS
HppaLMOHAJIbHBIX HEPABEHCTB
I'padmyeckue MeToAbI peicHUS
HPPaAlMOHAIIbHBIX YPaBHEHUI

I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI

I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI

I'paduueckue MeToabI peIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN

I'paduueckue MeToabl peIICHUS
norapu(MHUIECKUX HEPABEHCTB

I'padmueckue MeToabI perieHus
Jorapu(MHUYECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

I'padnyeckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUHI
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71

72

73

74

75

76

77

78

79

80

81

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

Kontponbnas padota: "UpparnmonaibHbie,
[I0Ka3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUECcKasi pOPMBI 3aucu
KOMILIEKCHOT'O YHCIIa

Apudmerrueckue onepanuu ¢
KOMILUIEKCHBIMH YHCIIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMM YHCIIaMU

N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPAMHATHOM IIJIOCKOCTH
N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA
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83
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85

86

87

88

89

90

91

92

93

94

penieHus GU3NIECKUX U T€OMETPUICCKIX

3amaq
Konrtponsnas padora: "KomruiekcHbie
gucna"

HarypasnbHble u niessle yncia
HaTypaJIBHbIe U O CIbIC YHCiIa
[TpumeHeHne TPU3HAKOB IETUMOCTH
T CJIBbIX YHCEII

[TpumeHeHne TPU3HAKOB IETUMOCTH
LEJBIX YHCeI

[IpuMeHeHne NPU3HAKOB AEIUMOCTH

uensix yucen: HOJl u HOK

[IpuMmeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPU3HAKOB JCINMOCTHU
LEJIBbIX YUCLII: OCTATKH 110 MOAYIIHO

[IpuMeHeHne NPU3HAKOB AEIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO

[IpumMeHeHne TPU3HAKOB 1ETUMOCTH
LeJIBIX Yncell: aroput™ EBkinia s
pelIeHns 3a/1a4 B LIEJIbIX Ynciaax
KonrtponsHas pabdora: "Teopus memnbix
gucen"

Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-



CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHne cucTeM K pEIEeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nMYHbIX 00JacCTei HayKH U peallbHON
KU3HU, HHTEPIPETALUS TTOTy4YECHHBIX
PE3yNbTaTOB

KonTponbnas pabora: "CucreMbl
palMoOHAIBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUI"

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonanbHble HEpaBEHCTBA C
napameTpamu

PanmonansHbBIe CUCTEMBI C ImapamMeTpaMu

HppaunoHaiibHble ypaBHEHUA,
HEpPABEHCTBA C MapamMeTpaMu

HppanmoHanbHble CUCTEMBI C
napameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

[TokazarenabHble CUCTEMBI C TApaMETpaMu

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapupMuyueckne CUCTEMBI C
napameTpamu
TpuroHoMeTpHUYECKUE YPAaBHEHHUS C
napameTpamMmu

TpuroHomeTpruyecKkue HEPaBEHCTBA C
napameTpamu



116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaru3anus 3HaHui: "YpaBHenus"

[ToBTOpenue, 06001IeHNE,
123 CUCTeMaTH3alys 3HaHUi: "Y paBHEHU.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600IIEHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, 06001IeHNE,



127

128

129

130

131

132

133

134
135

136

cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000MIIEHNE,
cucreMmarusauus 3Hauui: "IIponsBognas u
e€ npumeHeHue"

[ToBTOpeHME, 0000MIIEHNE,
cucrtematusanus 3Hanuii: "[IpousBoHas u
e€ mpuMeHeHue"

[ToBTOpeHME, 0000MIIECHNE,
cucremarusanus 3Hanuii: "[IponsBogHas u
e€ nmpuMeHeHue"

[ToBTOpeHue, 06001mEeHNuE,
cucreMarusauus 3HaHuii: "MHTerpan u ero
npuMeHeHue"

[ToBTOpeHue, 06001mEeHNuE,

cucTeMaTu3anus 3Hanui: "OyHxun"

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuuu'

[ToBTOpenue, 06001IEHNE,

cucTeMaTu3aus 3Hanui: "OyHkun"

Wrorosas koHTpoJsIbHAs paboTa
HToroBasi KOHTpOJIbHASA paboTa

[ToBTOpenue, 0600IIEHNE,
cUCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136

10






YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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