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HOACHUTEJIBHAA 3AIINCKA

VYueOHblil Kypc «Anredpa M Hadajla MaTeMaTHYEeCKOrO aHAIW3a» SBISIETCS OJHUM M3 Hauboiee
3HaYMMBIX B IIPOrpaMMe CpeHEero oouiero o0pa3oBaHus, MOCKOIbKY, C OJHOW CTOPOHbI, OH 00eCIeunBaeT
UHCTPYMEHTAJIbHYIO 0a3y I H3Y4E€HMs BCEX €CTECTBEHHO-HAayYHBIX KYypCOB, a C JPYrol CTOPOHBI,
(dbopMHpyeT Joruyeckoe U abCTPaKTHOE MBIIUIEHUE 00yJaroIuXcs Ha yPOBHE, HEOOXOIUMOM JJIsi OCBOSHHMS
I/IH(l)OpMaTI/IKI/I, O6HI€CTBO3H21HI/I$I, HUCTOpPUH, CIOBCCHOCTH W APYIrux AWCHUILIMH. B paMKax JaHHOI'O
y4eOHOro Kypca oOOydaroluecs OBJIAJCBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(hopMyIIHpyeT CBOM TIOCTHKEHUS B MATEMAaTHICCKOU (popme.

VY4ebHblil Kypc anreOpbl ¥ Hayajd MaTeMaTHYECKOro aHaju3a 3aKJIaJbIBaeT OCHOBY JUIS YCHEIIHOTO
OBJIaJICHUS 3aKOHaMU (1)I/I3I/IKI/I, XUMHH, 6I/IOJIOI‘I/II/I, IIOHUMAaHUA OCHOBHBIX TCHI[CHIII/II;'I Pa3sBUTHUA S5 KOHOMHKHU
U OOIIECTBEHHON >XM3HM, IO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX U KOMIIBIOTEPHBIX
TCXHOJIOTUAX, YBEPCHHO UCIOJb30BATh UX JJIA H&HbHGfIHIGI‘O 06p330BaHI/I$I U B HOBCC[[HGBHOP’I km3HU. B TO
e BpeMs OBJIaJIcHHue aOCTPaKTHBIMU U JIOTMYECKH CTPOIMMHU KOHCTPYKIMAMU anredpsl 1 MaTeMaTUUYECKOTo
aHamM3a pa3BUBAaeT YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEP)KICHHUS C IOMOIIBIO HMHAYKIUM U paccyXIaTb JEIyKTHBHO, HCIIOJIb30BaTh 0000ILIeHHE W
KOHKPETH3AIHI0, a0CTParupoBaHKUEe M aHAIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE.

B xone u3ydenus yueGHOro kypca «Anrebpa U Hayaja MaTeMaTHUYECKOTO aHaIU3a» O0ydaroluecs
MoJIy4aroT HOBBIA OIBIT peliCHUA MPUKIAIHBIX 3aaa4, CAMOCTOATCIIBHOTO IMOCTPOCHUA MATCMATHYCCKUX
MoJeNiell  peanbHBIX CHUTyalluid, WHTEpIpeTalid TMOJTYYEHHBIX pElIeHUH, 3HAKOMATCS C INpUMepamu
MaTEMaTHYCCKHUX SaKOHOMepHOCTefI B IIpUpOAC, HAYKC U HCKYCCTBEC, C BBIAAIOINMMUCA MAaTECMAaTUUYCCKUMU
OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbli Kypc 00J1a1a€T 3HAYUTEIIBLHBIM BOCITUTATEILHBIM TTOTEHIIMAIIOM, KOTOPBIM peain3yeTcsi Kak
yepe3 y4yeOHBI MaTepHall, CrocoOCTBYIOMIMN (OPMHPOBAHUIO HAYYHOI'O MHMPOBO33pPEHMs, TaK U uepes3
cenuuky y4eOHOW NIeATeTbHOCTH, TpeOyIomel NPOJODKATEIPHON KOHIIGHTPAllMd BHUMAHMUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTYUYECHHBINH pe3ynbTar.

B ocHoBe wmertoamkm oOydeHuss anreOpe W HadajJaM MaTEeMaTHYECKOTO aHajk3a JICXKHT
JeSITeIbHOCTHBIM MPUHIUI 00y4eHusl.

B crpykTtype yueOHOro kypca «Anredpa W Hayajga MaTeMaTHYECKOTO AaHAJU3a» BBbIJIEIECHbI
CIIEAYIOLIME CO/IEepKaTeNIbHO-METOANYEeCKHE JTUHUM: «Yucna M BbIYMCIHECHUS», «DyHKIUM M TpaduKm»,
«YpaBHEeHUST W HepaBeHCTBa», «Hauama wmaremaTmueckoro aHanmmza», «MHOXecTBa W JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3Y4YalOTCsl Ha MPOTSHKEHUH JBYX JIeT OOydeHMs Ha
YPOBHE CpeIHEero o0Iero o0pa30BaHUs, €CTECTBEHHO JOMNOJHSASA JPYr ApPyra U MOCTENEHHO HACHIIIASCh
HOBBIMM Te€MaMH U pazfenamu. J[aHHbIH ydeOHBIN KypcC SBISETCS UHTETPATUBHBIM, MOCKOJIBKY OOBEAUHACT
B cebe COACPIKAHNUEC HCECKOJBKHUX MATCMATHYCCKUX OUCHUIUIMH, TaKUX KakK anre6pa, TPUTOHOMCTPUS,
MaTeMaTUYeCKUi aHalu3, TeOpusi MHOXKECTB, MaTeMaTHueckas Jjoruka u jpyrue. [lo mepe Toro kak
06yqafoumec;1 OBJIaACBAIOT BCcé Ooiree MAPOKHUM MATCMATUYCCKHUM allllapaToM, y HHUX MOCJICIOBATCIIBHO
(dopMHUpyeTCs M COBEPLICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYIO MOJEIb PEAJbHOW CUTYalUH,
NPUMEHATh 3HAHMS, TOJy4YEeHHBIE MpPH HM3YyYEeHUH Y4eOHOro Kypca, Uil pEIICHUS CaMOCTOSATENBHO
chopMyTUpPOBAaHHOW MaTEeMaTHYECKOM 3a/]a4H, a 3aTe€M HHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHo-MeToANYeCKast TUHUA «YUucaa U BBIYMCIECHUS» 3aBepiiaeT (opMUpOBaHHE HABBIKOB
UCIOJb30BAaHUSl JICHCTBUTENBHBIX YHCEN, KOTOpoe OBUI0O HAuyaTO Ha YPOBHE OCHOBHOIO OOLIETO
obpaszoBanus. Ha ypoBHe cpeanero oOmiero oOpa3oBaHusi oco0oe BHUMaHHE yaensercs (HOpMUPOBAHHIO
HaBBIKOB PAI[IOHAJIBHBIX BBIUYMCIEHUH, BKIIOYAIOUIMX B Ce0s MCIOJIb30BaHME PA3IMUYHBIX (OPM 3alucu
qucia, YMCHHC [OCHIAaTb TMPUKHUIKY, BbIIIOJIHATH HpI/I6JII/I)KéHHbIe BBIYMCIICHUSA, OLCHUBATh YHCIIOBBLIC
BBIp@)KEHUsS, paboTaTh C€ MaTeMaTHYECKUMHM KOHCTaHTaMH. 3HAKOMble OOy4YalolIMMCS MHOKECTBa
HaTypaJIbHbIX, HCIIbIX, PAllMOHAJIBHBIX U ,Z[GI\/'ICTBI/ITGJ'IBHBIX YUCCI AOIMOJHATCA MHOXCECTBOM KOMIIJICKCHBIX
yucen. B kaxaoM U3 3TMX MHOMKECTB PAaccMaTpUBAIOTCS CBOWCTBEHHBIE €My cHeluduYecKue 3aiadu U
OTepaluy: ACJCHUE HaIeNl0, ONEPUPOBAHME OCTATKAMU HAa MHOXKECTBE IIEJIBIX YHCENl, 0COOble CBOWCTBA
pallMOHATBHBIX U HUPPALMOHAIBHBIX YHCEN, apU(YMETHUECKHE OIepaluM, a TakKKe H3BJICUEHHE KOPHS
HaTypaJbHON CTENEHH HA MHOXKECTBE KOMILJICKCHBIX 4Hcel. biaronaps mocienoBaTeIbHOMY PAaCHIMPEHHIO



Kpyra HCIOJIb3yeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHMS JJI PELICHUs Pa3IUYHBIX
3a1a4d (popMupyeTcs MpeACTaBICHUE O €IUHCTBE MaTEMAaTUKU KaK HAyYKU U €€ pOJIM B MOCTPOCHUH MOJETCH
peaIbHOTO MUpA, IUPOKO UCIIONIB3YIOTCA 00001IEHNE U KOHKPETU3alIUs.

JIuaus «YpaBHEHHS M HEPABEHCTBA» pEaAM3yeTCss Ha MPOTSHDKEHUM BCEro OOy4YeHHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHus, MOCKOJIBKY B KakIoMm pasfene [IporpamMmbl mpeaycMOTpEeHO pelieHue
COOTBETCTBYIOIIMX 3agad. B pe3ynbrare oOydaromuecs: OBIAJEBAIOT PA3TUYHBIMH METOJAMH PEIICHHS
palMoOHATIbHBIX, HPPALUOHAIBHBIX, TOKAa3aTEeNbHBIX, JIOTApUOMUYECKUX U  TPUTOHOMETPHUUECKUX
ypaBHEHUH, HEPABEHCTB M CUCTEM, a TAKXKe 3aJ1a4, COJepKaIuX napamerpsl. [loayueHHble yMEHUS IUPOKO
UCTIOJIB3YIOTCS TIPU UCCIIETOBAaHUH (DYHKIINN C TOMOIIBIO POU3BOIHOM, MIPHU PEUICHUH MPUKIAIHBIX 3334 U
3aJa4 Ha HaXOXKACHHC HaI/I6OJIBH_II/IX U HaUMEHBLIINX 3HAYCHUU (1)YHKI_[I/II/I I[aHHaSI COACpIKATCIIbHAA JIMHUSA
BKJIIOUAeT B cebOsl Takke (OopMHUpOBAHUE YMEHHUI BBINOJIHATH pacu€rhl Mo (opmynam, mpeodpazoBaHus
palOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAYKEHUN, a TAKXKE BBIPAKECHUM, COJEPKAILHUX
cteneHn W Jorapudmsl. braromaps m3ydeHuio anredpandyeckoro maTepuana MPOUCXOAWT AalbHEIee
pa3BUTHE QJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OO0yJaromuxcs, (OPMHPYIOTCS HaBBIKU
NENYKTUBHBIX PACCYKIEHHUH, paboThl ¢ CUMBOJBHBIMU (OpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEH B BHJE€ PAaBEHCTB W HEPaBEHCTB. Ajredpa mpemiaraer >PQeKTHBHbIE WHCTPYMEHTHI JUIS
pelIeHrs MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIHO AEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK
SI3bIKA HAYKH.

CopepxarenpHo-MeToanYecKass JdUHUS «DyHKIUM U TpadUKU» TECHO MEperieTaeTcs ¢ IPYTHUMHU
JUHUSMH Y4eOHOTO Kypca, IOCKOJbKY B KAaKOM-TO CMBICJIE 3a7aéT TIOCIENOBATEIBHOCTh H3YyUCHHS
MaTepuana. M3ydeHue cTeneHHOM, moKa3aTeNlbHOM, JorapuMUYECKOl U TPUTOHOMETPUUECKUX (DYHKITHH,
UX CBOWCTB M rpa)MKOB, HCIOIB30BaHNE (YHKIMN /IS pEIICHUs 33/1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB U
pealbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTH4YEeCKUM aHajJN30M, TaK U C pEIIeHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHME yaesercs (OpPMHUPOBAHHIO YMEHHUS BBIpaXXaTh (HOopMyTamu
3aBHUCHUMOCTH MEX]y Pa3TUYHBIMU BEIMUYNHAMU, UCCIIEA0BATh MOJYUYEHHBIE (PYHKIIMH, CTPOUTH UX IPpaUKu.
Marepuan 3TOH COIAEPKATEIBHOM JIMHUM HALEJIEH HAa pPAa3BUTHE YMEHHMM M HABBIKOB, IIO3BOJISIOLINX
BBIp@KaTh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B DPa3IMYHON opMe: aHATUTUYECKOH, rpaduueckod u
cinoBecHoi. Ero wu3ydeHue cCmocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
00001IIEHIIO M KOHKPETU3AllUY, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxarenpHas unus «Hadana MareMaTHuecKoro aHajan3a» IMO3BOJSET CYHIECTBEHHO PACIIUPUTH
KpYyr Kak MaTeMaTHYeCKUX, TaK W MPUKIAJAHBIX 3aJad, JOCTYMHBIX OOy4YaroluMCs, TaK KaKk y HHX
HOSIBIISIETCS BO3MOXHOCTh CTPOHMTH TpapuKé CIOXKHBIX (YHKIHH, ONpPEAENsATh WX HauOoJbIIHe WU
HaUMEHbIIIME 3HAYEHUS, BBIYMCIATH IIomaan Guryp u oObEMBI Tell, HAXOJUTh CKOPOCTH U YCKOpPEHUs
npoiieccoB. [lanHas coaepkarenbHas JMHUS OTKPBIBAET HOBbIE BOBMOXKHOCTH TTOCTPOSHUSI MATEMATHYECKUX
MoJIeJiel peaNbHbIX CHUTYAallMii, MMO3BOJISIET HAXOAUTh HAWIIydlllee pelIeHHEe B MPUKIATHBIX, B TOM YHUCIIE
COLMAIIbHO-IPKOHOMHYECKUX, 3a/1a4aXx. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHUYECKOTO aHalM3a CIIOCOOCTBYET
Pa3BUTHUIO a0CTPAKTHOTO, (HOPMaTbHO-TOTHUYECKOrO U KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSIBIICHUS 3aKOHOB MaTEMAaTUKH B HayKe, TEXHUKE U MCKyccTBe. OOydaronimecs: y3HaroT O
BBIIAIOIINXCSI PE3YJIbTAaTaX, MOJYUYEHHBIX B XOJI€ PA3BUTHUS MaTEMATHKU KaK HayKd, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoANYECKas JTMHUS «MHOXKECTBA M JIOTHKa» BKIIIOYAET B c€Osl 3JIEMEHTHI TEOPUH
MHOXECTB M MaTeMaTH4YE€CKON JOTUKH. TeopeTHMKO-MHOKECTBEHHbIE NPEACTABICHUS NPOHU3BIBAIOT BECh
KypC IIKOJIbHOW MaTeMaTHKHU U MpeAaraloT HauboJiee yHUBEpCaIbHbIN A3bIK, 00bETUHSIOUINI BCE pa3aeibl
MAaTEMATHKU U €€ MPUIOKEHUN, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUYECKHUE TUCUUIUIMHBI U UX MPUIIOKEHUS B
equHoe 1ennoe. [loaToMy BaXkKHO 1aTh BO3MOXKHOCTH 00YYarOIIeMyCsl TOHUMATh TEOPETHUKO-MHOKECTBEHHBIN
SI3bIK COBPEMEHHON MaTeMaTHUKU U UCIOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOUX MbICIEH. Ipyrum BaXKHBIM
MPU3HAKOM MaTEeMaTHUKW Kak HayKH CJeAyeT IMpHU3HaThb CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBAaHUN H
CJI€IOBAaHME ONPEACIEHHBIM IpaBUJaM IOCTPOCHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTeMaTHYECKOM JIOTHUKHU CHOCO6CTBy€T PA3BUTHUIO JIOTUYCCKOI'O MBIIIJICHUA o6yqa}oumxcs[, IIO3BOJIIET UM
CTPOUTH CBOU PACCYKJICHHUS HA OCHOBE JIOTUYECKUX MPaBUI, (GOPMUPYET HABBIKU KPUTHUUYECKOTO MBIIUICHUS.

B yuebHOM Kkypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJEIUPOBAHUS, KOTOpPbIE MPHU3BAHBI CIOCOOCTBOBATH (HOPMHUPOBAHHIO HABBIKOB
MTOCTPOSHUS MOJIENICH pealTbHBIX CUTYyAIlMi, UCCIEAOBAHUS dTUX MOJIEJIEH ¢ MIOMOIIBIO anmapara ainreopsl 1



MaTEeMaTHYeCKOTO aHallM3a, WHTEPIPETAlld TIOJTYYCHHBIX pe3yabTaToOB. Takue 3aJaHus BIUICTCHBI B
KaX/IbIi U3 pa3/ieNoB NpOrpaMMbl, OCKOJIBKY BECh MaTepuasl y4eOHOro Kypca IUPOKO UCTOIb3YeTCs IS
peleHusl MPUKIaTHBIX 3aaa4. [Ipu pemeHnn peaibHBIX MPAKTHYECKUX 3a/ad OOYy4Yarolrecs pa3BUBAIOT
HaOJIOAATENbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BaTh AHAJIOTHIO,
00001IaTh M KOHKPETHU3WPOBaTh Mpobiiemy. JlesTenpbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHHS
MPUKIAJHBIX 33724 OpPraHU3yeTCsl B MPOLIECCe M3YYEHHUs BCEX TeM y4deOHOro Kypca «Anredpa M Havajga
MaTeMaTHYECKOTO aHAIIN3a).

Ha n3ydenue yuebHOro Kypca «Anredpa u Hadaisa MaTeMaTHYECKOTO aHaIM3a» OTBOJUTCS 272 yaca:
B 10 kimacce — 136 gacoB (4 gaca B Henenmo), B 11 kimacce — 136 vacoB (4 yaca B HEJENi0).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yucsia 1 BBIYUCICHUSA

Paronanenblie yncia. OOBIKHOBEHHbIE U JECSATUYHbBIE APOOU, MPOIEHTHI, OECKOHEUHbIE
nepuoanyeckue 1poou. Ilpumenenue apodeil 1 NpoIeHTOB [Tl pelIeHHs TPUKIAIHbIX 3a/1a4 U3
Pa3IUYHBIX OTPACICH 3HAHUN U PCAIbHOU KU3HU.

JetictButenpHble uncna. PamuyoHanbHbIE W WppalMOHATBHBIE 4Yuciaa. ApudMeTHUYeCKue
ornepauuy ¢ JEHCTBUTEIBHBIMM 4YuciIaMU. MoOIynb NEHMCTBUTEIBHOIO YMCIa U €0 CBOWCTBA.
[TpuOmk€HHbIE BBIYMCICHHUS, IMpaBWIa OKPYIJIEHMs, TPUKHUIKA U OLEHKa pe3ylbTara
BBIYMCIICHHM.

Crenens ¢ uenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxonsmieit Gpopmsl
3alUCH ACUCTBUTENBHBIX YHCEIT ISl peLICHUs TPAKTUYECKHUX 3a/1a4 U TPE/ICTaBIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HaTypajIbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JAECHCTBUTEIbHBIM
MTOKAa3aTeJIeM.

Jlorapudm yucna. CpoiicTBa norapudma. JleciTHuHbIe U HATypaTbHbBIE JIOTAPUPMBL.

CuHyc, KOCUHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOIO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHUsI-CIIeACTBUA. HepaBeHCTBO, pelieHe HepaBeHCTBA.

OCHOBHBIE METOJIbI PELICHUS LEIbIX U APOOHO-PAlMOHATIBLHBIX YPABHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IepeMeHHOH. /[leneHue MHOrodieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ uensiMu kodgduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YHCIOBBIX BBIPAXKEHUI, COJIEPKALINX CTEEHH U KOPHHU.

Wppaunonaneupie  ypaBHeHHs. (OCHOBHBIE METOJAbl  PEIICHUS  HUPPALUOHATIBHBIX
yYpaBHEHUH.

ITokxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBanue BeIpaXEHUH, COJIEPKAIIHMX JOTaprUPMBI.

Jlorapugmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHUS JIOTapU(PMHUYECKUX
YpaBHEHUH.

OcHoBHBIE TpuUroHomerpudeckue (opmyinel. IIpeobpa3zoBaHue TPUTOHOMETPUUECKUX
BbIpa)XKeHUI. Pelienre TpuroHoMeTpu4eCcKux ypaBHEHHI.

Pemenue cucreM JIMHEWHBIX ypaBHEHMM. MaTpuua CUCTEMBbI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTtpulbl 2X2, €ro reoOMETPUYECKUH CMBICI M CBOMCTBA, BBIUHUCIEHUE €r0
3HAYEHUs, IPUMEHEHUE OINPENETIUTENS IS PEIICHUSI CUCTEMbI JIMHEWHBIX ypaBHEHU. Pemienne
MPUKIAHBIX 3a7a4 C MTOMOIIBI0O CUCTEMBI JIMHEHHBIX ypaBHeHUU. VccienoBaHue MOCTPOSHHOM
MOJIEH C TOMOUIbI0 MAaTPHULL U ONIPEAETUTENEH.

[TocTpoeHrne MaTeMaTHYeCKUX MOJENEW peaJbHON CUTyallud C MOMOIIbK) YPaBHEHUH MU
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMUECKUX 3a7ad U
3a]a4 U3 pa3IMyHbIX 00JacTel HAyKU U pealbHOM JKU3HH.

DOyHKUUM U rpadpuku

OynHkIus, crnocodbl 3ananus QyHkiuu. B3anMuo oOpatbie QyHkimn. Kommosuius
bynkuwmii. ['paduk Gyakuu. DnemenTapHbie mpeoOpazoBanus rpadUKoB GYHKIIAM.

OO6nacTpb ornpeneneHuss ¥ MHOXecTBO 3HaueHni ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHbIe M Heu€THble GyHKIMH. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBI (QyHKIMH. Hanbomnbinee 1 HauMeHbIee
3HaueHUs! QYHKIIUN HA TPOMEKYTKE.



Jluneiinas, kBagpaTudHast U ApOOHO-TMHEWHAs GYHKIUUA. DIEMEHTapHOE UCCIIEOBAaHUE U
MOCTPOCHUE UX IPaUKOB.

CrenenHasi (QyHKIHS C HAaTypaJbHBIM W II€TBIM TMoKa3zateneMm. EE cBoiicTBa m rpaduk.
CpoiictBa 1 rpaduk KOpHA N-OM CTeneHW Kak (PYHKIMHM OOpaTHOM CTENeHH C HaTypaJbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas U jgorapupmuueckas GyHKIUH, UX cBOicTBa U rpaduku. Vcnonabp3zoBaHue
rpadukoB pyHKUMN U1 pelIeHUs] ypaBHEHUH.

TpuroHomeTrpuueckass OKpPYKHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (QYHKUIUH
YHUCJIOBOTO APIyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTHU B peallbHBIX Ipolieccax U ABIeHUAX. ['paduku peanbHbIx
3aBUCUMOCTEM.

Hauyana maTeMaTH4ecKOro aHaIu3a

ITocienoBaTeabHOCTH, CIIOCOOBI 3a0aHUs MOCIEeA0BaTEIbHOCTEH. MeToL MaTeMaTHYECKOM
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIENOBATEIbHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTHYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEYHO MaJbIX.

Apudmernueckass U reoMeTpuueckas —mporpeccud. beckoHeyHo — yObIBaroas
reoMerpuueckas nporpeccusi. Cymma 6€CKOHEUHO YOBIBAIOILIEH reOMETpHUUECKON MpPOTrPECCHH.
JIvHEeVHBIM M DOKCHOHEHUMANBHBIM pocT. Yucno e. @DopMmyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHue NpOTpeCcCHt JUIsl pEIIeHUs peallbHbIX 3a]a4 MPUKIAIHOTO XapaKTepa.

HenpepoiBuble ¢yHKIMM M uX cBoWcTBa. Touku paspbiBa. ACHUMITOTH TI'padUKOB
¢dbynkumii. CBolicTBa (YHKIMIA HENPEPHIBHBIX HA OTpe3Ke. METOoJ MHTEPBAJIOB ISl PEHICHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMPEPBIBHBIX (YHKLUH JUIs peIIeHHs 3aa4.

[lepBas u BTOpas npousBoubie GyHkuuu. OnpeneacHue, TeOMETPUISCKUN U PU3HIESCKUI
CMBICJI IPOU3BOIHON. Y paBHEHUE KacaTeabHOH K rpaduky QyHKIUH.

[IpousBoaubie aneMenTapHbiX GyHKUMN. [Ipon3BoaHAas CyMMbl, IPOU3BEACHUS, YACTHOIO
¥ KOMITO3UIIUU (DYyHKIUH.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepaly HaJl MHOXECTBAMHM M UX CBoWcTBa. J(narpammel Oiinepa—BeHHa.
[IpuMeHeHrne TEeOPETUKO-MHOKECTBEHHOIO amnmnapara i OIMCaHUs PEeaJbHbIX MPOLECCOB U
SIBJICHUH, IPH PEIICHUH 3324 U3 APYTUX Y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTUYeCKOro  OOBEKTa,  CJIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJIIACC

Yucia v BbIYMCIEHUSA

Hatypanbnuble n nenble yucna. [IpumeHeHHe NPU3HAKOB IEIMMOCTH LEJIBIX YHUCEIL,
HanOonpIMi 00wt nenurens (nanee — HOJl) u Hanmensinee obmiee kpatHoe (ganee — HOK),
OCTaTKOB IO MOAYJIO, aNropuT™Ma EBKIIMIA U1l pelieHns 3a1a4 B LIEIIbIX YHACTIaX.

KommnekcHple uuncma. AunreOpandeckas W TpUTOHOMETpUYecKas (OpMBI  3amucu
KOMILIEKCHOTO 4Mcia. ApudMeTudeckrue onepalnuu ¢ KOMIIEKCHBIMM uuciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI HA KOOPAUHATHOM MiockocTh. Popmyna Myaspa. KopHu N-oii cTenenu us3
KOMIUIEKCHOTO uucia. IIpuMeHeHHe KOMIUIEKCHBIX 4YHMCeNn Ui pelleHus (U3NYECKUX U
TEOMETPUYECKHX 3aad.

YpaBHeHus U HepaBeHCTBa

Cucrema U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHUCTEMBI-
ciencTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C IMOMOIIbI0 TPUTOHOMETPUYECKOMH
OKpPY’KHOCTH. PelieHne TpuroHoMeTpu4ecKiux HEPaBeHCTB.

OCHOBHBIE METO/IbI pEILICHHs TOKA3aTeNbHBIX U JIOTAapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLICHUS UPPAIIOHATbHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABl  pEIIEHUS CHUCTEM U  COBOKYIIHOCTEH  PallMOHAJIbHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEIbHBIX U TOTapU(PMUUIECKIX YPAaBHEHUH.

VYpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJ1ady U
3ala4 U3 pazIUYHbIX oOJacTed HayKu M peajbHOW >KWU3HMU, HMHTEPHpEeTalys IOJyYEHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpadpuku

I'padux xomnozunuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHHUH M HEpAaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

TpuronomeTrpudeckue QyHKIHH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue MeTonbl pELIEHUS YpaBHEHMH M HEpaBeHCTB. [ 'paduueckue MeTOIbI
pelIeHus 3aay ¢ mapaMeTpaMu.

Ucnonp3zoBanue rpadukoB (PYHKIUN M7 HCCIECIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U peallbHON KU3HH.

Hauyana maTeMaTH4yecKoro aHajaiu3a

[TpuMeHeHne MPOU3BOAHOM K HUCCIEN0BaHUIO ()YHKIUH HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenre HanbobIlero 1 HaMMEHbIIEro 3Ha4YeHU HempepbIBHONW (DYHKIIMU Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJEHUS HAWIYYIIEr0 PEIICHUs B MPUKIAJHBIX
3ajavax, JJIs OINpEAENCHUs] CKOPOCTH U YCKOPEHHUsS Npolecca, 3aJaHHOro (GopMyJjol WU
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpaszHbie 31eMEHTapHBIX
¢ynkuuit. [IpaBuna Hax0XIeHUs IEPBOOOPA3HBIX.

Nurterpan. ['eomeTrpuyeckuii cMbIci UHTErpaia. Beruucienue onpeneaéHHoro nHTerpaina
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeneHue wuHTerpana s HAXOXKACHUS IUIOMIAAEeH IUIOCKUX GUryp u o0bEMOB
FE€OMETPUUYECKUX TEII.

[Tpumepsr pemenuii nuddepeHIMaIbHBIX ypaBHEHUH. MaTeMaTnueckoe MoJIeTUPOBaHNE
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHINANbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxaaHCcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMH  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTeMaTHUYECKHMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUI, NPOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIBbHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS :

c(hOpMUPOBAHHOCTH POCCUNUCKOMN TPasKJaHCKOW MIACHTUYHOCTHU, YBAXKEHHS K MPOILUIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMAaTHMUECKOW IIKOJbl, MCIOIb30BAHUE STUX JIOCTUKEHUN B
JIPYTUX HayKaxX, TEXHOJOTHIX, c(hepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOr0 MOBEACHHUSI, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HayKd U JEATEIbHOCTHIO Y4YEHOIO, OCO3HAHHE JIMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOHYHBOTO OYyIyIIEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pPEIICHWH, pacCyXJACHHH, BOCIPUUMYUBOCTh K
MaTE€MaTUYECKUM aCIeKTaM Pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BoCnMTaHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MATEMATHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3ormacHoro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pPOBBIO (310pOBOE
MUTaHKe, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (Gpu3ndeckas akTUBHOCTb),
¢buznyeckoe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

FOTOBHOCTh K TPYNly, OCO3HaHHE LIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iNuHbIM cepam
npohecCHOHATBLHON ACSITENbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOW W €€ MPWIOKCHHUSIMH, YMEHHUE
coBepuIiaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHIO U
caM000pa30BaHHIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 3aJ1a4 MaTEMAaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOTMYEeCKOT0 BOCITUTAHUS

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhl, TMOHUMAHUE BIUSHUS COIHAIBHO-
SKOHOMHMYECKUX IPOILIECCOB HA COCTOSHUE MPUPOAHOW M COIMAIBHOM Cpelbl, OCO3HAaHUE
MI00ATBHOTO  XapakTepa  JKOJOTHMYECKUX  MpoOJieM, OpHEHTAalus Ha  [PUMCHECHHE
MaTeMaTHYECKUX 3HAHUU Ui pelieHHs 3ajad B 00JacTU OKpY’Kaollel cpenbl, IUIaHWPOBAaHUE
MOCTYIKOB M OIEHKH UX BO3MOXKHBIX IOCJIEICTBUI ISl OKPYKAIOIIEH CPebl;

8) HeHHOCTH HAYYHOIO NO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAYKU U OOILECTBEHHOW MPAKTHUKH, MOHUMAHHWE MAaTEMAaTHYECKONW HayKu Kak chepbl
YEeJIOBEYECKON NESTENbHOCTH, STANoB €€ Pa3BUTUSA U 3HAYUMOCTH ISl PA3BUTHS IMBHIN3AIINU,
OBJIQJICHHE SI3bIKOM MAaTEMaTHUKU U MaTEeMaTHUYECKOM KyJIbTYpOIl Kak CpeICTBOM MO3HAHUSI MUPA,
TOTOBHOCTH OCYIIIECTBIISITh MPOCKTHYIO M UCCIIEIOBATENbCKYIO AEITeIbHOCTh HHIMBHIYAIBHO U

B IpyIIIE.



METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIE YHHBepcaJIbHbIe YUeOHbIe el CTBUS

Ba3oBble Jlornueckue aeiicTBUA:

BBISIBJIAITh M XapaKTEPH30BaTh CYIIECTBEHHBIE MPHU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MNOHATUN, OTHOIIEHWH MEXIy TMOHATHUSAMH, (QOPMYIUPOBATH ONPEACIICHUS MOHSITUH,
yCTaQHABJIMBATh CYLIECTBEHHBIH NpPU3HAK KJIACcCHU(UKALMK, OCHOBAaHUSA Ui 000OLIeHUS U
CPaBHEHHUS, KpUTEPUU IPOBOJAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYIHUpOBaTH U MNPeoOpa3oBbIBATh CYXKIEHHS: YTBEPIUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JNaHHBIX, HAOMIOAEHUSIX U  YTBEPXKIEHUSX, TMpeajaraTb KpPUTEPUH JJI  BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JIeNlaTh BBIBOJbI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M HHAYKTHBHBIX
YMO3aK/II4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0OKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (IpsiMble U
OT TPOTUBHOIO), BBICTPaMBATh AapPryMEHTAIUIO, NPUBOAUTH IPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BHIBOJIBI;

BbIOMpATh Cmoco0 pemieHus y4yeOHOM 3amaun  (CpaBHMBATh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh Hanbolee NOAXOAALUIMH C YYETOM CaMOCTOSTENbHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBrble ucciaenoBarenbckue NeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NPOOJIEMy, YCTAHABIMBATh HCKOMOE U JAHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOJAMTH  CaAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEAOBAHHE  IIO
YCTQHOBJICHUIO OCOOCHHOCTEHl MaTeMaTH4eCKOTO OOBEKTa, SBJICHMSA, MPOLECCa, BBIIBICHHIO
3aBUCUMOCTEN MEXy 00BEKTAMH, SIBICHUSIMHU, IIPOLIECCAMU;

CaMOCTOATENbHO (hOpMYyTUpPOBaTh 000OIICHUST U BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJII0I€HUs, UCCIIE0OBaHMs, OLEHUBATh JTOCTOBEPHOCTD IOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE NPOLIECCA, a TAKIKE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHU B HOBBIX yCIIOBUSIX.

Padora ¢ unpopmanmeii:

BBISIBIISATH €UIUTH HHPOPMALIMH, JAHHBIX, HECOOXOIUMBIX Ui OTBETAa Ha BOMPOC H IS
pelleHus 3a1a4u;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  PA3IMYHBIX THIIOB, AaHAJH3UPOBATb,
CHUCTEMaTH3MpOBATh U HUHTEPIPETHPOBATh MH(GOPMAIMIO PA3IMYHBIX BUAOB U (HopMm
IIPEJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MpPEeACTaBIATh €€ B pa3iuuHbIX  (opMax,
WILTIOCTPUPOBATH TpadUUECKH;

OLIEHUBAaTh HAAEKHOCTh MH(OpPMAMM IO CaMOCTOSATENbHO CHOPMYJIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh M (POPMYJIMPOBATH CYXKJEHHS B COOTBETCTBUH C YCIOBUSMH U IICIISIMHU
06H.I€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOHO TO‘-IKy 3peH1/151 B yCTHBIX U IIMCBbMCHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS MO XOAY peUIeHHs 3aJadd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pe3ymbTaT;



B X0JIe 00CYXIEHHs 3a7aBaTh BOIPOCH! MO CYIIECTBY OOCYXAaeMOil TeMbI, MPOOIEMHI,
penraeMoi 3a1auu, BHICKA3bIBaTh WJCH, HAIIEJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATh CBOM
CYXJIEHUS C CYXACHUSMHU JPYTrUX YYaCTHUKOB JMANOTa, OOHAPYKHWBATh Pa3lInive M CXOJCTBO
NO3ULIUH, B KOPPEKTHOH Gopme (HOopMyTUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;

MNpEACTAaBIATL PE3YJbTAaThl PCIICHUA 3aJadd, SKCICPpHUMCHTA, HUCCIICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHble YHUBEpPCAJIbHbIE YYeOHbI€e 1eHCTBUSA

Camoopranu3anusi:

COCTABIJIATH IUIAH, aJTOPUTM pEIICHHs 3a/la4d, BBIOMPATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pELIeHU ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAIbLHBI HHTEJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIIBHON pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yabTaToOB, BIAJETh CHOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIEcca U pe3ysbTaTa PeHICHNs MaTeMaTHUECKOW 3a/1auu;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IMPH PEUICHHH 33a/Ja4d, BHOCHUTH
KOPPEKTUBHI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEAHM M YCIOBUSM, OOBICHATH MPUYUHBI
JOCTHKECHHSI WM HEAOCTHKCHUS Pe3yJNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIHUOKY, [aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eAITEIbHOCTD:

MOHMMATh W MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUAYaIbHOW pabOThl Mpu
pelieHun y4eOHBIX 3a/]ay, NPUHUMATh IIellb COBMECTHOW JAESATeIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacmlpenessaTh BHABI padoT, JOrOBapHBAThHCS, OOCYXKIATh
MPOIIECC U PE3YNbTAT padOTh, 06001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

Y4acTBOBaTh B TPyNNoOBBIX (popmax paboTel (0O0CYkKaeHUs, OOMEH MHEHHH, «MO3TOBbIE
ITYPMBD» W HHBIE), BBITIONHATH CBOI YacTh PabOThl U KOOPAMHUPOBATH CBOM JICHUCTBUS C
IpYIrMMHM YI€HaMHU KOMaHbl, OLIEHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KpUTEepUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJjacce oOy4aroImIuiicsi MOJMYYHUT CIEAYIOIIME IPEIMETHBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM palbouel mporpamMmbl yueOHOro Kypca «Anredpa M Hadaa
MaTEMaTHYECKOT0 aHaJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAIIIOHAIBHOE YMCIIO, OECKOHEUHAs! TIEPHUOAMYECKas
Ipo0b, MPOIEHTHI, UPPAIMOHATIBHOE YHUCIIO, MHOKECTBA PAIMOHAJBHBIX U JEHCTBUTEIBHBIX
4KCesl, MOAYJb IEUCTBUTEIBHOIO YHCIIA;

MPUMEHATH IPOOH M MPOLEHTHI AJIs PEIICHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpacie
3HaHUU U peabHOM JKU3HU;

NPUMEHSTHh TPUOIIKEHHBIE BBIUUCICHUS, TPaBHJIa OKPYTJCHHS, MPHUKHIKY U OLEHKY
pe3ynbTaTa BRIYUCICHUN;

CBOOOJHO ONEPUPOBATH IOHATUEM: CTEHEHb C IEJIBIM IIOKA3aTeJIeM, HCII0JIb30BATh
MOIXOAIIYI0 (HOpMY 3amUCH JEHCTBUTENBHBIX YHMCEN IS pElIeHHs MPaKTHYEeCKHX 3a7ad U
IPEJICTaBICHMS JaHHBIX;

CBOOOHO OMEPUPOBATH MOHATHEM: apHUPMETUUECKUN KOPEHb HATypaIbHOMN CTETICHU;

CBOOOJHO ONEPUPOBATH OHATHUEM: CTENEHD C PAllMOHAIBHBIM MIOKa3aTeNeM;



CBOOOJTHO OTIEPHPOBATH MOHATUSMH: JIorapu(M dHCIa, ICCATUYHBIE W HATYpaJbHbBIC
norapudmer;

CBOOOJTHO OTEPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH TOHATHSIMH: APKCHHYC, QpPKKOCHHYC M apKTAHT'CHC YHCIOBOTO apTyMEHTA.

YpaBHeHHUSs] H HEPaBEHCTBA:

CBOOOJTHO  OMEpUpOBaTh  TOHATHSAMH:  TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIC YPABHEHUS U YPAaBHEHHS-CIIEICTBHS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3InYHbIE METOJBI PEHICHHS pPAalMOHAIBHBIX W JAPOOHO-pAIlMOHATBHBIX
YPaBHEHMI, MPUMEHSTh METO/I MHTEPBAJIOB JIJIsl pEILICHHsI HEPABEHCTB;

CBOOOJTHO OMEPUPOBATh TOHSATHSIMH: MHOTOWICH OT OJHOW IEePEeMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QHUIMEHTaMH, KOPHH MHOTOWIEHA, INPUMEHATh JAEJeHHEe MHOrowWwIieHa Ha
MHOTOYIEH C 0OCTaTKOM, Teopemy be3y u Teopemy Buera anst penienus 3amad;

CBOOOJTHO ONEpUpPOBaATh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTrpuua,
ONpEeACUTENb MATpULbl 2 X 2 MU €ro TreOMETPHUYECKHM CMBICJ, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCICHUS €r0 3HAUCHHsI, IPUMEHSATh OINPENeNIUTENN I PeLIeHUs
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJCIMPOBATh pEAbHBIE CHUTYAallMd C TIOMOIIBIO CHCTEMBI
JUHEHHBIX ypaBHEHWH, UCCIeI0BaTh IOCTPOSHHBIE MOJAEIM C TMOMOINBIO MAaTpul] H
OTIpeNIeNIUTENEH, HHTEPIIPETUPOBATH MOTyUYEHHBIN Pe3yIbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI ¢ KOPHSAMHU JUIsI TPeoOpa30BaHus BIPAKEHUIA;

BBINIOJHATh NPEOOpa30oBaHMsT YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEHNEHU C
palrOHAJIBHBIM ITOKa3aTeNeM;

WCIIOJIb30BaTh  CBOMCTBAa JjiorapudMoB isi  NpeoOpa3oBaHUs  JIOTaApUPMUIECKUX
BBIPAKCHU;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HppallMOHANbHbIE,  IOKa3aTelbHbIE U
JorapupMUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PaBHOCUIBHBIX MEPEX00B
WM OCYUIECTBIISASI IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (GopMmyiasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKEHU;

CBOOOJITHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHSTh
Heo0XouMble (POPMYJIBI 1711 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICJIMPOBATh pEANbHbIE CUTyallMd Ha s3bIKE ajreOpbl, COCTaBJIATH BbIPAXKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3aJlauM, HCCIEOBaTh IIOCTPOCHHbIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKUUH U rpaduku:

CBOOOJTHO OMEPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3a1aHus (YHKINH, B3aUMHO
obpatHbie (QyHKIIMU, KOMIO3ulUs (PYyHKIUH, rpaduk (QyHKIMH, BBITOJHATH AJEMEHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOZHO OMNEpUPOBATH IMOHATHSAMHU: O00JAacTh OIpeNeieHHs] U MHOXKECTBO 3HAUYCHUU
byHKUIMHU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: YETHbIE M HEUYETHbIC (PYHKIMH, NEPUOAHYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MHHUMYMBI (DYHKIHH,
HauOosbIlIee M HAUMEHbIIIee 3HaueHne GYyHKIIMN Ha TPOMEKYTKE;

CBOOOZHO OMEpPUPOBATH MOHATHUSAMU: CTENEHHass (PYHKIMS C HATypalbHBIM M LEJIbIM
nokasaTteyieM, rpauK CTENeHHOW (YHKIUM C HATypalIbHBIM H IIENIBIM TOKa3aTeseM, rpaduk
KOpPHSI N-Ol CTeNeH! KakK GYHKIIMH 0OpaTHOM CTENEHH ¢ HATypalbHBIM MTOKa3aTENIEeM;

ONEepHUPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JAPOOHO-IHMHEHHAs (QYHKIHH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEIOBaHNE U TOCTPOCHUE UX IpaUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUAMH: TOKa3aTelbHas W Jorapupmuyueckas (yHKIHUH, UX
CBOIiCTBa U TpaUKH, UCMIOIB30BATh UX I'PaUKH 7S pEIICHUs YPaBHEHUN;



CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, ONpEIEICHUE
TPUTOHOMETPUYECKUX (PYHKLUI YUCIOBOIO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIHMHA JUIsI UCCIETOBAHHS TPOLIECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M pealbHOW KHM3HM, BBIpaXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKy BEIMUMHAMU;

Havyana maTeMaTH4ecKoro aHajimsa:

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: apumeTHyeckas U TeoOMETpUYecKasl MpOorpeccus,
0ecKOHEeuHO yOBIBaIOIasi FreOMETpUUECKas MPOrpeccusi, TMHEHHBIH U SKCIIOHEHIUANBHBIM POCT,
(dopMyIa CI0XKHBIX NPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE;

MCIIOJIb30BAaTh IPOTPECCUM JUIsl PEIICHUS PEANIBHBIX 3a]a4 IIPUKIIAHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh MOHATHSMH:  IOCJIEIOBATEIBHOCTb, CIOCOOBI  3a/JaHuA
II0CIIEA0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KICHHSI MATEMAaTUUYECKOI0 aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJlbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENPEpbIBHbIC (DYHKIMH, TOYKM pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpapuka QyHKIUY;

CBOOOJIHO OINEpHpOBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAsh Ha OTpe3Ke, NMPUMEHSATh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH ISl pelIeHus 3a/1ay;

CBOOOJITHO ONEpUpPOBaTh MOHATUAMHU: IIepBas M BTOpas NPOM3BOJHBIE (YHKIIMH,
KacaTesnbHas K rpa@uky QpyHKIuu;

BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BEIEHHS, YAaCTHOTO M KOMIIO3ULUU JBYX
(GyHKLUH, 3HaTh IPOU3BOJHBIE 2JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3HMUECKUI CMBICI IPOU3BOAHOM I peLIeHUs 3a/1ay.

MHuoxxecTBa M JIOTHKA:

CcBOOOJTHO ONEPHUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMU HaJl MHOXKECTBAMU;

HCIIOJIb30BaTh TCOPETUKO-MHOKECTBEHHBIHN amIapar JUlsl ONACAaHUS PEabHBIX IIPOLECCOB
U SIBIICHUM, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEJAMETOB;

CBOOOJIHO OIEpUPOBaTh IMOHATHSAMU: OIpEIEICHHE, TEOpeMa, YpaBHEHHE-CIIEICTBHE,
CBOWMCTBO MAaTEeMaTUYECKOrO0 OOBEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YpaBHEHHUS W
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce oOy4aromuiicsi MOJYYHUT CIEAYIOIIHME IPEIMETHBIC
pe3yiabTaThl 10 OTIACJIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anredpa v Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJITHO OINEPUPOBATH MOHATUSAMHU: HATYpaJbHOE U II€JI0€ YHUCIO, MHOXECTBA
HATypaJbHbIX U LIEJbIX YHUCEJI, UCIOIb30BATh MPU3HAKHU JeauMocTH 1enblx uncen, HOJ u HOK
HaTypaJIbHBIX YHMCEN AJIs PELEHUs 3a7a4, IPUMEHATh aIroput™ EBkinna;

cBOOOJIHO OIEpUPOBATh MOHATUEM OCTATKa I10 MOJYJIIO, 3alIMChIBATh HATypallbHbIE YUCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS;

CcBOOOJIHO ONEpUpPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOYKECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIUICKCHBIE YHCIA B aNreOpandeckoil 1 TPUrOHOMETPUYECKO (Gopme,
BBINOJIHATH ApU(PMETHYECKHUE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHus U HEpaBEeHCTBA:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMU:  HMPpPALMOHAIbHbIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCHIIBHBIX I1€PEXOIOB;

OCYIIECTBJISATH OTOOP KOPHEH NPU PEIIEHUN TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJIHO ONEpUPOBaTH IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HE0OX0IMMbIe (POPMYIIBI IS PEIICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMbI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHHUSI CUCTEMbI U COBOKYITHOCTEH
palMOHATIBHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHBIX U JIOrapU(QMHUUYECKUX YpaBHEHHH H
HEPABEHCTB;



pemathk paluoHaNbHBIC, WPPANUOHAIBHBIC, TIOKa3aTelbHBIC, JIOTAPU(PMUICCKUE |
TPUTOHOMETPUUECKUE YPABHEHHS M HEPABEHCTBA, COJIEpKallle MOIYJIN U TapaMeTphl;

MPUMEHSTH TpapUIEeCKUEe METOBI i1l PEIICHUS YPABHCHHUA M HEPABCHCTB, a TAKKE 3a7a4
C IapaMmeTpamu;

MOJICIUPOBATh pEaJbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTABISITH BBIPAKCHUS,
YpaBHEHUsI, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayud, HCCIEAOBATH IMOCTPOCHHbIE
MOJICJIH C UCIIOJIb30BAHMEM alllapaTta anreOpbl, HHTEPIPETUPOBATH MOIYICHHBIN PE3ybTaT.

DOYyHKIHUHA U TPaPUKH:

CTPOUTH TpaPUKA KOMIMO3UIUU (GYHKIMA C MTOMOIIBIO 3JIEMEHTAPHOTO HWCCIICIOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTHh TEOMETPUUYECKHE O0Opa3bl ypaBHEHWH MW HEPABEHCTB HA KOOPIAWHATHOM
MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUICCKUX ()YHKIIUIA;

MPUMEHATh QYHKIWU AJI1 MOJICTHUPOBAHUS M UCCIIEIOBAHUS PEeaTbHBIX MPOIIECCOB.

Hauyana maTremMaTn4yecKkoro aHajamsa:

UCIIONB30BaTh TPOU3ZBOJIHYIO JUISI HCCIEAOBaHHA (YHKIMM HA MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJWTh HAaUOOJbIIIEEe U HAMMEHbIIIee 3HAYCHHs (PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

WCITOJIH30BaTh MPOU3BOAHYIO TSI HAXOXKICHUSI HAUTYUIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COLMAIbHO-DPKOHOMHYECKHUX, 3a7adax, Ui ONPEICICHHUs] CKOPOCTU U YCKOPEHUs
mpoiiecca, 3a1aHHOT0 (PopMYIION MM rpaduKoMm;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAS, OTPECIEHHBIN HHTETPall, HAXOAUTh
nepBooOpa3Hble 3JEMEHTAPHBIX (YHKIUI M BBIYMCIATH MHTerpal mo ¢opmysne HproTona-
Jleiibuumna;

HAXOAMTH IJIOUIAAN IIOCKUX GUTYP U 0OBEMBI TEJI C OMOIIbIO HHTETpaa;

MMETh MPEJCTAaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM HA MPUMEPE COCTABICHUS
nudepeHIaTbHBIX YPaBHCHHH;

peliaTh NPUKJIAJHbIE 33a4i, B TOM YHCJE COIMATbHO-YKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMH MATEMATHYECKOr0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne (undposbie)
HanMeHoBaHMe pa3/1esioB U TeM MPOrpaMMbl KoHTpoabHbIe
n/n Bcero o0pa3oBaTte/ibHbIE
padoThbI
pecypchl
MHOK€eCTBO AEHUCTBUTENBHBIX YACE]l. MHOTOUJICHBI.
PanmonansHbie ypaBHEHHS 1 HepaBeHCTBA. CHCTEMBI 24 1 https://resh.edu.ru/subject/
JIMHEWHBIX YpaBHEHUM
Oynknuu U rpaduku. CteneHHas KIS C IIEJIBIM .
yHIH pad Py i 12 1 https://resh.edu.ru/subject/
noKasareyieM
ApudmeTrueckuii KOpeHb N-0il CTETeHH. .
pu¢ P 15 1 https://resh.edu.ru/subject/
UppanmonaibHbie ypaBHEHUS
[TokazatenpHas ¢pyHkuus. [lokazaTrenpHble ypaBHEHUS 10 1 https://resh.edu.ru/subject/
Jlorapudpmuueckas kuus. Jlorapupmuueckue .
pue Py puep 18 1 https://resh.edu.ru/subject/
ypaBHEHUS
6 TpuronomeTpuuecke BRIPAKEHUS U YpaBHEHUS 22 1 https://resh.edu.ru/subject/
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1 https://resh.edu.ru/subject/
8 HemnpepsiBabie ¢pyakiuu. [IponsBoanas 20 1 https://resh.edu.ru/subject/
9 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alUs 3HAHUN 5 2 https://resh.edu.ru/subject/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10


https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

11 KITACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3/ieioB U TeM daekTpoHHbIe (LM pPOBbLIE)
KonTpoJbubie
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
" .
CCHGHOBaHIfe ynxmii ¢ mowmormpIo 22 1 https://resh.edu.ru/subject/
MIPOU3BOIHOMN
[lepBooOpa3Has u uHTErpa 12 1 https://resh.edu.ru/subject/
r .
PatpuKit TPHIOHOMETPHHECKHX yHKLLIE 14 1 https://resh.edu.ru/subject/
TpuronomeTpruyeckue HepaBeHCTBA
14
PPATHOHAILIEIE, TIOXASETEINLHAE 24 1 https://resh.edu.ru/subject/
JorapuMuyeckre HepaBeHCTBA
KommuiekcHbie uncina 10 https://resh.edu.ru/subject/
HatypanbHble u 1enble yncia 10 https://resh.edu.ru/subject/
CucreMsl palMOHAJIBHBIX, UPPALIMOHATIbHBIX
MOKA3aTENBHBIX U JIOTApU(PMUIECKUX 12 1 https://resh.edu.ru/subject/
ypaBHEHUH
3anauyu ¢ napaMeTpamu 16 1 https://resh.edu.ru/subject/
I1 0006
OBTOP CHHE, ODODIICHHUE, CHETCMATH3ATIT 16 2 https://resh.edu.ru/subject/
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10


https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonnuectBo
Ne i/m Tema ypoxka 4acoB

Bcero
1 MHoOkecTBO, onepaluu HajJ MHOKECTBAMH U UX CBOMCTBA 1
2 Jlnarpammebl Diiniepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O anmapaTa JUlsl pelieHus 3a1a4 1
4 Panmonansubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIC IPOOU, TTPOIICHTHI, 0ECKOHEYHBIC TIEPHUOIUIECKHUE TPOOH 1
5 Parmonansueie uncina. OOBIKHOBEHHBIE M IECSITUYHBIE TPOOH, TPOLIEHTHI, OECKOHEYHBIE TEPUOANIECKHE APOOH 1
6 [Tpumenenue apoGeil ¥ NPOLIEHTOB VIS PELICHUs NPUKIIAIHBIX 3a/1a4 1
7 [Tpumenenne apoOeit ¥ MPOIEHTOB VIS PELICHUS PUKIIAIHBIX 3a/1a4 1
8 JleiicTBUTENbHBIC YKCIa. PanioHanbHbIE ¥ UPpaLIMOHAIILHBIE YUCIIa 1
9 Apudmernueckue orneparuu ¢ AeHCTBUTEILHBIMHU YUCIaMU 1
10 Mopaynb AeMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1
11 [TpubmmxEéHHBIC BEIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA U OIICHKA PE3YJIbTaTa BRIYUCICHUN 1
12 OcCHOBHBIE METOIbI PELLIEHUS LIENBIX U IPOOHO-PALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB 1
13 OCHOBHBIE METO/IbI PEeIIEHHsI LIENIbIX U IPOOHO-pAIlIMOHATIBHBIX YPAaBHEHHI U HEPAaBEHCTB 1
14 OCHOBHBIE METO/IbI PEIICHHS LIENIbIX U IPOOHO-pAIIMOHATIFHBIX YPaBHEHHI U HEPABEHCTB 1
15 MHorousieHbl OT OJIHOM epeMeHHOH. J{ejeHre MHOro4JieHa Ha MHOTOWIeH ¢ ocTaTkoM. Teopema besy 1
16 Pemenne cucteM TUHEHHBIX ypaBHEHUN 1
17 MHorousensl ¢ nensiMu kodpdunrentamu. Teopema Buera 1
18 Pemenue cuctem JIMHEHHBIX ypaBHEHUN 1
19 Matpuia cucTemsl JIMHEHHBIX ypaBHEHUI. OnpeenuTesib MaTPULIbI 2X2, €ro FTeOMETPUUECKHUI CMBICI U CBOWCTBA; 1

BBIUMCIIEHUE €r0 3HAUeHUs

20 Onpenenurenb MaTPUIBI 2X2, €10 TEOMETPUUYECKHUI CMBICIT M CBOMCTBA; BHIYMCICHHUE €TI0 3HAUCHUS 1
21 [IpuMeHeHne onpenenuTens A peuIeHUs CUCTEMBI JINHEWHBIX YPaBHEHHUU
22 Pemenne nmpukiagHbIX 3a/1a4 C TOMOIIBIO CHCTEMBI TUHEHHBIX YpaBHEHUH 1




23

Pemenue npukinaaHpixX 3aa4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUI

1
24 Kontponbnas pabota: "PanrionanbHble ypaBHEHHS M HepaBeHCTBA. CHCTEMbl TMHEHHBIX ypaBHEHUI" 1
25 Oynkms, cnocoOsl 3aganus GyHKuH. Bzanmuo o6patHbie pyHkunu. Komnosunus ¢yHKmi 1
26 I'padux GpyHkimu. DnemMeHTapHblie mpeodpa3oBanus rpagukoB HyHKIUN 1
27 Ob6nacTh omnpenenaeHuss U MHOKeCTBO 3HaueHU ¢pyHKuuu. Hynn gynkuuu. [TpoMexyTku 3HaK MOCTOSIHCTBA 1
28 Yéruble u HeuéTHbIe pyHkuuu. [lepuoanyeckue pyHkmu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIMU 1
29 Makcumymbl 1 MUHUMYMBI G yHKIIMHA. Hanbonbiiiee 1 HanMeHbllee 3HaueHHe PyHKIIMN Ha TTPOMEKYTKE 1
30 JIuneitHas, KBaJpaTHUHas U ApoOHO-THHEHHAas QyHKIH 1
31 DeMeHTapHOE UCCIIeIOBAaHNE U TTOCTpOeHUE TPadUKOB ITHX (PYHKITHI 1
32 DNeMEHTapHOE UCCIICIOBAaHUE U TTOCTPOCHHE TPA(UKOB ITHX (HYHKITUH 1
33 Crenens ¢ nenbM nokasarteneM. buaom Herorona 1
34 Crenens ¢ nensiM nokasareiaeMm. bunom Hetorona 1
35 CrenenHas QyHKLUS C HATYpaJbHBIM U LeNbIM Moka3aTeneM. EE€ cBoiicTBa u rpadux 1
36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaguk” 1
37 Apudmernueckuii KOpeHb HaTYpaJIbHOMH CTENIEHU U €0 CBOMCTBA 1
38 ApudmeTnueckuii KOpeHb HATYPATHHOM CTETICHH U €T0 CBOMCTBA 1
39 [IpeoOpazoBaHus YNCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1
40 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKEHHM, COACPIKAIINX CTETICHH U KOPHH 1
41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COAECPIKAIINX CTENICHU U KOPHH 1
42 WppanmonansHble ypaBHeHUs. OCHOBHbBIE METO/Ibl PELICHUS UPPALIMOHATIBHBIX YPAaBHEHUH 1
43 WppanmonansHblie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX YPAaBHEHHUN 1
44 WppanmonansHble ypaBHeHUs1. OCHOBHBIE METO/Ibl PELICHUS UPPALIMOHATIBHBIX YPAaBHEHUN 1
45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALNOHAIBHBIX YPAaBHEHUI 1
46 PaBHOCHIIbHBIE NTEPEXOIbl B PEIIEHUH HPPALIOHAIBHBIX YPaBHEHUH 1
47 PaBHOCHIIBHBIE IEPEXOBI B PENIEHUU UPPALNOHAIBHBIX YPAaBHEHUI 1
48 PaBHOCHIIBHBIE TTEPEXOIbl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHHH 1
49 CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU KaK (YHKIUU OOpAaTHOM CTENEHH C HATypaJIbHBIM MTOKa3aTeIeM 1
50 CaoiicTBa 1 rpauk KOpHs N-0if CTeNeHU KaK (GyHKLIHUU OOpaTHOM CTENEHU C HaTypaJIbHbIM MTOKa3aTeaeM 1



o1

KonTponbnas pabora: "CsoiicTBa u rpaduk KopHs N-oi cteneHu. ppaunonanbHble ypaBHeHUS"

1
52 CrerneHb ¢ palioOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
53 CremneHb ¢ pallioOHaIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1
o4 Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazarenbHast pyHKIMS, €€ cBOWcTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS pELICHUs] ypaBHEHUH 1
57 Hcnons3zoBanue rpaduka GyHKIUU A1 pEIICHUST YpaBHEHHUI 1
58 [Toka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHNUS MOKA3aTENbHBIX YPAaBHEHUH 1
59 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/Ibl PELIEHNUS TIOKA3aTENbHBIX YPAaBHEHUH 1
60 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
61 KonTponbhas pabora: "[lokazarensHas ¢pynkuus. [lokasarenbHble ypaBHeHuUs" 1
62 Jlorapugwm gucna. CBoiicTBa norapudma 1
63 Jlorapudm uncna. CoiicTBa jorapudma 1
64 Jlorapugwm gucna. CBoiicTBa norapudma 1
65 JlecATUYHBIE U HaTypaJlbHbIE JOrapr(pMbI 1
66 JlecsaTHYHBIC U HATYpaJIbHBIC JOTapU(PMBI 1
67 [IpeoOpazoBaHue BEIpAKEHUI, COMEPIKAMINXK JTOTAPHPMBI 1
68 [IpeoOpa3oBaHue BEIpAKEHUH, COIEPKAMINX JTOTAPHPMBI 1
69 [IpeoOpazoBaHue BEIpAKEHUH, COIEPKAMIUX JTOTAPHPMBI 1
70 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk 1
71 Jlorapudmuueckast GpyHKIHs, €€ CBOHCTBA U Tpaduk 1
72 Hcnonb3oBanue rpaduka GyHKINU A peICHUs] ypaBHEHUI 1
73 Wcnonb3oBanue rpaduka GyHKUNN AJIs pEelIeHUs] ypaBHEHU I 1
74 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILIEHHs JJOrapu(pMUUECKUX YpaBHEHUH 1
75 Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PELICHUS JIOTapU(PMUUECKUX YPaBHEHUI 1
76 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/BI pEIICHUS JIOTapu(PMUIECKUX YPaBHEHHUH 1
77 PaBHOCUIIBHBIE TEPEXObI B PELLICHUH JIOTAPU(PMUUECKUX YpaBHEHUI 1
78 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIICHUH JOrapu(pMHUUECKUX YPaBHEHUN 1



79

Kontponbnas padora: "Jlorapudpmuueckas pynkuus. Jlorapupmuueckue ypaBHeHHs "

1
80 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAHT€HC YMCIIOBOIO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC YHCIIOBOTO apryMEHTa 1
82 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHCJIOBOIO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YHCIIOBOTO apTyMEHTa 1
84 Tpuronomerpuueckas OKpy>KHOCTb, OTIPEACICHUE TPUTOHOMETPUUECKUX (DYHKIUI YMCIOBOTO apryMeHTa 1
85 Tpuronomerpuueckas OKpy>KHOCTb, ONpEACICHUE TPUTOHOMETPUUECKUX (DYHKIUI YMCIOBOIO apryMeHTa 1
86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1
87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYIECKHE POPMYITBI 1
90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUI 1
91 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUH 1
92 [IpeoOpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUI 1
93 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH 1
94 Pemrenre TpuroHoMeTpUYECKUX YpaBHEHUMA 1
95 PemreHne TpUroHOMETpUYECKUX YpPaBHEHUM 1
96 Pemnrenne TpUroHOMETPHUECKUX ypaBHEHHN 1
97 PewreHne TpUroHOMETpUYECKUX YPaBHEHUM 1
98 Pemenrie TpUroHOMeTpHUUECKUX ypaBHEHUN 1
99 Pemenue TpUroHOMeTpUUECKUX ypaBHEHUI 1
100 Pemenrie TpUroHOMeTpHUUECKUX ypaBHEHUN 1
101 KonTponbhas pabota: "TpuroHoMmerpuueckre BbIpaXeHUsI 1 TPUTOHOMETpUUECKHUEe ypaBHEHUs" 1
102 ITocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BaTeNIbHOCTEN. MeTo MaTeMaTH4eCKO HHAYKIUU 1
103 MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIE0BaTeIbHOCTU. McTopHs aHann3a OECKOHEYHO MaJbIX 1
104 Apudmernueckas Iporpeccust 1
105 I'eomeTpuyeckas mporpeccus 1
106 beckoneuHo yObIBarolast reoMeTpruUecKas Iporpeccust 1



107 Cymma OeckoHe4YHO yObIBaroIIel reoOMeTpHUUECcKOl porpeccuu

1
108 JIMHENHBIN 1 SKCIOHSHITMAIBHBINA pocT. Yucio €. @opmyria CIOKHBIX MPOIICHTOB 1
109 JIMHENHBIN 1 SKCIOHEHIMAIBHBIN pocT. Yucio €. @opmyiia CI0KHBIX IPOLEHTOB 1
110 Hcnons3oBanue Nporpeccuu il pelieHus peajlbHbIX 3aa4 IPUKIIAHOTO XapaKTepa 1
111 Kontponbnas padota: "[locnenoBarenbHOCTH U TpOrpeccuu’ 1
112 HenpepbiBHBIE GYHKIUHU U UX CBOWCTBA 1
113 Touka pa3spbeiBa. AcUMITOTHI rpaduKOB PYHKITUH 1
114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3KE 1
115 CroiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEPBAJIOB VISl PELIECHUSI HEPAaBEHCTB 1
117 Meroa MHTEPBAJIOB JUISl PELIECHUSI HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
119 IIpuMeHeHHne CBOWCTB HETIPEPBHIBHBIX (DYHKLMH IS peIieHHs 3a/1a4 1
120 [TpuMeHeHrne CBOWCTB HETIPEPBIBHBIX (DYHKIWH ISl pEIICHHS 3a/1a4 1
121 [lepBas u BTOpas Npou3BOIHBIE PYHKLIUU 1
122 OnpeeneHne, TeOMETPUICCKUN CMBICIT TPOU3BOTHOM 1
123 Onpenenenne, GU3NIECKUN CMBICI IIPOU3BOTHOMN 1
124 VYpaBHeHHe KacaTeabHOU K rpaduKy GyHKIUN 1
125 VYpaBHeHHE KacaTenbHOU K TpaduKy GyHKINN 1
126 [IpousBoHBIE AIEMEHTAPHBIX (PYHKINN 1
127 [Tpou3BoiHBIE JIEMEHTAPHBIX (PYHKLIUI 1
128 [IpousBoHas CyMMBI, MPOU3BEACHUS, YACTHOTO M KOMITIO3ULIUU (DYHKIUI 1
129 [Ipon3BoHast CyMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (DYHKIUI 1
130 [Tpou3BoHAs CyMMBI, MPOU3BEICHHMSI, YACTHOTO M KOMITO3UIIMH (PYHKITHH 1
131 Kontponbnas padota: "[IpounszBognas” 1
132 IToBTOpenue, o0o0IIeHNE, CUCTEeMaTH3alMs 3HaHuil: "Y paBHeHH" 1
133 [ToBTOpeHME, 006001IEeHNE, cucTeMaTH3aIus 3HaHUH: "D yHKIUN" 1

1

134 Htoroas KOHTpOJIbHAsA paboTa



135 HroroBas KOHTpoOJIbHAs paboTa 1

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMsI 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136



11 KITACC

KoimuecTBo
Ne i/m Tema ypoxka 4acoB
Bcero
1 [IpumeHeHne MpOU3BOIHON K UCCIeI0BAaHUIO (DYHKIIMH HA MOHOTOHHOCTB M 3KCTPEMYMBbI 1
2 [IpumeHeHne mpOr3BOHON K UCCIEIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTB U KCTPEMYMBI 1
3 [IpumeHneHne MpoU3BOIHOM K UCCIIeI0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTB U 3KCTPEMYMBbI 1
4 [TpumeneHne Npou3BOTHON K UCCIIETOBAHHIO (DYHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI 1
5 [IpuMeHeHne MPOou3BOTHOM K UCCIIEI0BaHHIO ()YHKIIM HA MOHOTOHHOCTD U DKCTPEMYMBI 1
6 [TpuMmeHeHne MPOU3BOTHOM K UCCIISIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTB U KCTPEMYMBI 1
7 Haxoxnenne HanboIbIIero 1 HAaNMEHBIIET0 3HAYCHHs HETIPEPHIBHOW (DYHKIIMU Ha OTpe3Ke 1
8 Haxoxnenrne HanboIbIIIero 1 HAMMEHBIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMU Ha OTpE3Ke 1
9 Haxoxaenne HauboIbI11ero 1 HAaMMEHbIIEro 3HaYeHHs HeTIPEPhIBHOM (DYHKIIMK Ha OTpe3Ke 1
10 Haxosxienne HanOoJIbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETTPEPHIBHON (DYHKITMHM Ha OTpPE3Ke 1
11 Haxoxnenne HanboIbIIIero 1 HAMMEHBIIETO 3HAYCHHSI HETIPEPBIBHOW (DYHKIIMK Ha OTpE3Ke 1
12 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON (DYHKIIMHM Ha OTpE3Ke 1
13 [IpuMeHeHne MPOU3BOIHOM /71l HAXOXKECHUSI HAWTYUYIIEro PEICHHs B IPUKIIAIHBIX 3aa4ax 1
14 [IpumeHeHne MpOU3BOIHOM /IS HAXOXKACHHUS HAWTYUIIEero PelieHus] B IPUKIIAJHBIX 3a7auax 1
15 [IpuMmeHeHrne TPOU3BOTHOM IS OTPEICIICHUsI CKOPOCTH M YCKOPEHUS IpoIiecca, 3aIaHHOr0 (GopMyIon nin 1
rpadgukom
16 [IpumeHeHne TPOU3BOTHOM IS OTPEICIICHUsI CKOPOCTH M YCKOPEHUS IpoIlecca, 3aIaHHOr0 (GopMyIon Wiu 1
rpaduxom

17 Kommnozunus ¢pyHkuit

18 Kommosutust ¢pyHKImit

19 Komrmosumust ¢pyHKIuit



20

I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPIWHATHOU TIOCKOCTH

1
21 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPIWHATHON MIIOCKOCTH 1
22 Kontponbnas pabora: "UccnenoBanne GyHKIMIA ¢ TOMOIIbIO POU3BOAHOMN" 1
23 [TepBOOOpa3Hast, 0OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpa3Hbie aneMeHTapHbIX (HyHKIMA. [IpaBuia HaxoXAeHNs IEPBOOOPA3HBIX 1
25 [TepBooOpa3nble 3neMeHTapHbIX GyHKIUH. [IpaBria HaxoXAEHMS TEPBOOOPA3HBIX 1
26 Wuterpain. I'eomeTpryeckuii CMbICI HHTErpaia 1
27 Brruucnenue onpenenéanoro uarerpana mno ¢popmyne Hetotona-Jleiioaumna 1
28 Brruucnenue onpenenéanoro unrerpania mno ¢popmyne Hetotona-Jleitoauma 1
29 [IpuMeHeHne nHTErpaia Jyisl HaXOXACHUS TUTOMIAAeH TIIOCKUX GUTyp 1
30 [Tpumenenne MHTErpaa Al HAXOXKACHUS 00bEMOB FrEOMETPUIECKUX T 1
31 [Tpumeps! perienuit quddepeHraIbHbIX ypaBHEHUN 1
32 [Tpumeps! pemenuii quddepeHaIbHbIX YpaBHEHHN 1
33 MaremMaTHuecKoe MOJICIIMPOBAHUE PEATILHBIX MPOLIECCOB ¢ MOMOILBIO U] PepeHInanbHbIX YpaBHEHUI 1
34 Kontponbnast padota: "[lepBoobpaznas u uHTeTpan” 1
35 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku 1
36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1
37 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku 1
38 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu 1
39 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ IOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT100p KOpHEH TPUTOHOMETPUIECKUX YPABHEHHUI C TOMOIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHHI ¢ MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 PemeHne TpuroHoMeTpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1



46

Pemenne TPUTOHOMETPHUYCCKHUX HCPABCHCTB

1
47 Pemenne TpuroHomMeTpr4EeCKMX HEPABEHCTB 1
48 Kontponbnas pabora: "['paduku Tpuronomerpuueckux ¢pyHkiuii. Tpuronomerpuueckue HepaBeHCcTBa" 1
49 OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEILHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/BI PELLIEHUS IOKA3ATEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEILHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/BI PELLIEHUS IOKA3ATEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIbI PEIIECHUS JOTapu(PMHUIECKIX HEPABEHCTB 1
54 OCHOBHBIE METOIbI PELLIEHUS JIOTApU(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI peIIeHHUs JOTapu(hMUIECKIX HEPABEHCTB 1
56 OCHOBHBIE METOIbI PELLIEHUS JIOTApUPMUIECKUX HEPABEHCTB 1
57 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IbI PEIICHHSI HPPAIIHOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHHSI HPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PEIIEHUS UPPALIMOHATILHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs] UPPALlMOHATIBHBIX YpaBHEHUN 1
62 I'paduaeckue MeTombl pelIeHUs UPPAITUOHAIBHBIX YPaBHCHUIA 1
63 I'paduueckue MeTOIBI pEeIICHNS TOKAa3aTeIbHBIX YPaBHEHUN 1
64 I'padmyueckue MeToAbl peleHus MOKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTOIBI peLIeHHUs JIOTapU(PMUIECKIX YpaBHEHUH 1
66 I'paduueckue MeTo bl pelIeHUs JTOTapu(PMUUECKIX HEPABEHCTB 1
67 I'paduueckue MeTOIBI peLIeHUs JIOTAPHU(PMHUUECKIX HEPABEHCTB 1
68 I'padmyeckue MeToAbl pelIeHNs MOKa3aTeNbHBIX U IOTapU(PMUIECKIX ypaBHEHUN 1
69 I'padyeckue MeToAbl peleHus MOKa3aTeNbHbIX U JIOTApU(PMUUECKUX YpaBHEHUIN 1
70 I'paduueckue MeTOIbI pEIICHNS TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
71 I'padueckue MeToab! pereHus MoKa3aTeNbHbIX U JIOTapU(MUYECKIX HEPABEHCTB 1



72

Kontponbnas padota: "HpparmonanbHbie, TOKa3aTelbHbIE U JIorapupMuieckue HepaBeHcTBA"

1
73 KommuiekcHble uncna. AnreOpanueckas U TpUroHoMeTpuyeckas GopMbl 3alIMCH KOMITJIEKCHOTO YHUCIIa 1
74 KomruiekcHbie uncna. AnreOpanueckas U TpPUrOHOMETpruYecKasi OpMbl 3aHCH KOMILJIEKCHOTO YHUCIIa 1
75 ApudmeTnueckue onepanyy ¢ KOMIIEKCHBIMUA YUCITaMHU 1
76 ApudmeTrueckue onepaui ¢ KOMITICKCHBIMEA YUCIIaAMU 1
77 N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON INIOCKOCTH 1
78 N300pakeHre KOMIUIEKCHBIX YUCENl Ha KOOPAUHATHOH MJIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMIUIEKCHOTO Yucia 1
80 dopmyna Myaspa. Kopau N-0ii cCTeNICHH W3 KOMITIEKCHOTO YHCIa 1
81 [IpuMeHeHne KOMIUIEKCHBIX YHCEI JIS pelIeHUs (PU3NIECKUX U TEOMETPUUECKUX 3a]1a4 1
82 KonTponbras pabora: "KomrekcHsie gucia' 1
83 HatypanbHble 1 1ensle yucia 1
84 HarypanbHble 1 nesnbie yucna 1
85 [IpuMeHeHrne NPU3HAKOB AETUMOCTH LEIIbIX YUCEell 1
86 [IpuMeHeHne MPU3HAKOB JASITMMOCTH TETBIX YUCEI 1
87 [Ipumenenne npusHakoB aeaumoctu nensix ynucena: HOA n HOK 1
88 [Ipumenenue npuszHakoB AenmuMoctu nensix yucen: HOJl u HOK 1
89 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENBIX YUCEI: OCTATKH 110 MOYJIIO 1
90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKH 10 MOJYJIIO 1
91 [TpuMeHeHrne NPU3HAKOB JIETMMOCTH IIeTBIX YUCEN: alropuT™M EBKIIMAA /U1 pelIeHns 3a1a4 B LeJIbIX YHcIax 1
92 Konrtponbnas pabdora: "Teopus nenbix uncen” 1
93 Cucrema 1 COBOKYIIHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS 1
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-CIIEICTBUS 1
95 OcCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U COBOKYITHOCTEH MppAIMOHAIBHBIX YPaBHEHHH 1
97 OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM U COBOKYITHOCTEN NOKAa3aTEJIbHBIX YPaBHEHUN 1



98

OCHOBHEBIE MCTOJbI PCHICHUA CUCTCEM U COBOKyrIHOCTGﬁ IIOKa3aTCJIIbHBIX ypaBHCHI/Iﬁ

99 OCHOBHBIEC METO/IBI PEIICHHSI CHCTEM U COBOKYITHOCTEH JTOTapu(pMUUECKUX YpaBHEHHHA

100 OCHOBHbBIE METO/IbI PELLICHUSI CUCTEM U COBOKYITHOCTEH JIOrapupMHUECKUX ypaBHEHUN

101 [TpuMeHeHne crcTeM K PelIeHUI0 MaTeMaTHYECKUX 3aad M 33]1a9 U3 pa3INIHBIX 00JIacTel HAyKH M peabHON 1
KHU3HU, UHTEPIPETALUS MOITYYEHHBIX PE3yIbTaTOB

102 [IpuMeHeHHe cHCTeM K PeIIeHUI0 MaTeMaTHYECKUX 3aa4 M 3a]a4 U3 pa3IMyHbIX 00JacTeil HAyKu U peaabHON 1
KHU3HH, HTHTEPIIPETALUS TIOIYYEHHBIX PE3yIbTaTOB

103 [IpuMeHeHNne HEepaBEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 001acTeil HayKu U 1
peanbHOMN JKU3HU, HHTEPIIPETALHS TOJTyYEeHHBIX PE3YIbTaTOB

104 KonTponbhas pabota: "CructeMbl palliOHATIBHBIX, UPPALIMOHAIBHBIX [TOKA3aTENbHBIX U JOrapu(MUUECKUX 1
ypaBHeHUI"

105 PanmonaneHble ypaBHEHUS ¢ TapaMeTpaMHu 1

106 PanmonansHbIe HEpaBEeHCTBA C TapaMeTpaMHU 1

107 PannoHanpHbIE CHCTEMBI € ITapaMeTpaMHu 1

108 HppannonansHble ypaBHEHHUs, HEPABEHCTBA C TapaMeTpaMHU 1

109 HppanmoHanbHbIe CHCTEMBI C TApaMeTpaMu 1

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C IApaMETpaMu 1

111 [TokazaTenbpbHBIE CUCTEMBI C TTApAMETPaAMHU 1

112 Jlorapudmuyeckue ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1

113 Jlorapudmuyeckre CUCTEMBI C TapaMeTpaMu 1

114 TpuronomeTpuyecke ypaBHEHHUs € lTapaMeTpaMu 1

115 TpuronomeTpryeckre HEpaBeHCTBA C MapAMETPAMHU 1

116 TpuronomeTpuyeckre CUCTEMBI € TapaMeTPaAMU 1

117 ITocTpoeHue u uccne0BaHNEe MaTEMaTUYECKUX MOENICH peabHbIX CUTYaIMi ¢ TOMOIIbIO YPaBHEHUI ¢ 1
napameTpamu

118 [TocTpoeHune n ncciaeaoBaHUE MATEMATUIECKUX MOJIETIEH PEAIBHBIX CUTYAllUH C TIOMOIIBIO CUCTEM YPABHEHUM C 1

napameTpamu




HOCTpOGHI/IC H UCCIICAOBAHUEC MAaTCMAaTHUYCCKHX MOI[GJ'ICI‘/'I PCAJIbHBIX CI/ITyaI_[I/Iﬁ C MIOMOIIBIO CUCTEM ypaBHCHI/Iﬁ C

119 1
napameTpamu
120 KonTponbras padora: "3amgaquu ¢ mapamerpamu’ 1
121 [ToBTOpeHnue, 06001meHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHUS" 1
122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMs 3HaHU: Y paBHEHUS" 1
123 IToBTOpenue, o0o0IIeHNe, cucTeMaTu3alys 3Hanuil: "YpaBuenus. CuctemMsl ypaBHeHUH" 1
124 [ToBTOpeHue, 0600MIeHNE, ccTeMaTH3anus 3Hanui: "HepaBencraa" 1
125 [ToBTOpenue, 0600IeHNE, cucTeMaTH3anus 3Hanui: "HepaBencraa" 1
126 [ToBTOpenue, 06006mIeHne, cucTeMaTH3aius 3Hanuit: "HepaBeHncTsa" 1
127 [ToBTOpenue, 06006meHue, cucremaTu3anus 3nanuit: "[IpousBonHas u e€ npuMeHeHHE" 1
128 [ToBTOpenue, 06o61eHue, cuctemaTu3anus 3Hanuit: "[IpousBoaHas u e€ npuMeHeHue" 1
129 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
130 IToBTOpenue, o6o0IIeHNe, cucTeMaTH3alys 3Hanuil: "UHTerpan u ero npuMeHeHue" 1
131 [ToBTOpeHue, 0600IIeHNE, cCCTeMaTH3alusl 3HaHUH: "D yHKIUN" 1
132 [ToBTOpenue, o6o0IIeHNE, cUCTEeMaTH3aIMs 3HaHui: "D yHKIUN" 1
133 [ToBTOpEeHME, 0000MEeHNE, cHcTeMaTH3aIus 3HaHUH: "D yHKITIN" 1
134 HToroas KOHTpOJIbHASA paboTa 1
135 Hroroas koHTponbHas paboTa 1
136 [ToBTOpeHue, 06001IeHNEe, cCUCTeMaTH3allusl 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Maremartuka. AnreOpa u Hadajga MaTEMaTHYECKOTO aHaM3a; yriryoeHHoe ooy4yenue, 10
kiacc/ Mepansak A.T'., Homuposckuii JI.A., [TonsikoB B.M.; mox penakmueit [lomonbsckoro

B.E., O6mectBo ¢ orpannueHHO# 0TBeTCTBEHHOCTHIO M3marenbckuit ienTp « BEHTAHA -
I'PA®»; Axumonepuoe obmecTBo «M3marensctBo «IIpocBemniennes

* MartemaTuka. AnreOpa 1 Hadajla MaTeMaTUYECKOT0 aHaliu3a; yriyonenHoe ooyyenue, 11
kiacc/ Mepansak A.T'., Homuposckuii JI.A., [TonsikoB B.M.; mox penakuueit [lomonsckoro

B.E., O6mectBo ¢ orpannueHHO# 0TBeTCTBEHHOCTHIO M3natenbckuit ientp « BEHTAHA-

'PA®»; Axumonepuoe obmecTBo «M3marensctBo «IIpocBemniennes

LleneBble OpHMEHTHPHI Ppe3yJbTaTOB padouyeil NPOrpaMMbl BOCIHMTAHMA,
(popMupyemble B paMKax peajau3anuu paldodeil mporpamMme mo MareMaTHke
(yposenr COO)

Pa6ouas nporpamma Bocniutanust MbOY Urpunckoit COI Ne 1 peanuzyercs

B TOM YMCJI€ U Yepe3 UCIOIb30BaHUE BOCIIMTATEIBHOTO MOTEHIIMAJa YPOKOB.

Ora pabora OpHEHTHpOBaHA Ha (POPMHUPOBAHMUE LIEJNEBBIX OPUEHTHUPOB
pe3yJbTaTOB BOCIUTAHUA HA YPOBHE CpPEeIHET0 00IIero o0pa3oBaHusi, KOTOPHIE MOTYT
ObITh C(POPMHUPOBAHBI, B TOM YHUCIIE HA YPOKAaX MaTeMaTHKH:

IlesieBbIe OPHEHTHPBI

I'paxpanckoe BocnuTaHue

CoszHaromuii ¢cBO€ €IMHCTBO ¢ HapoaoM Poccuu Kak MCTOYHMKOM BJIACTU U CYOBEKTOM
TBICAYEIIETHEN  POCCHUMCKOM  TOCYJapCTBEHHOCTH, C  PoccHiiCKMM  TOCyJIapCTBOM,
OTBETCTBEHHOCTh 32 €r0 Pa3BUTUE B HACTOSIIEM M OyAylleM Ha OCHOBE HMCTOPHYECKOIO
MPOCBEIIeHUs, CHOPMUPOBAHHOTO POCCHIICKOTO HAIIMOHAILHOTO UCTOPHYECKOTO CO3HAHMUS.

OCO3HaHHO ¥ JAEATENbHO BBIPAXKAIOMIUN HENpUATHE JI000H JUCKpUMHUHALIMK TI0
COLIMAJIbHBIM, HAIMOHAJIBHBIM, PACOBBIM, PpEIMIMO3HBIM  IpPU3HAKAM, IPOSIBICHUN
AKCTPEMH3MA, TEPPOPU3MA, KOPPYIILIMH, AHTUTOCYTAPCTBEHHOU JI€ATEIbHOCTH.

IIaTpuoTHYecKoe BOCIIUTAHUE

[TposiBnstOIIMiA AEATENBHOE LEHHOCTHOE OTHOLIEHHE K MCTOPUYECKOMY M KYJIbTYPHOMY
HacJIeAUI0 CBOEr0 M APYrux HaponoB Poccum, TpaauuusaMm, MOpa3IHUKaM, MMaMSATHUKAM
HapoJI0B, MIPOKUBAIOLLUX B POJHOM cTpaHne — Poccumu.

):[yXOBHO-HpaBCTBeHHOC BOCIIMTAHHC

JIeHCTBYIOIIMKA M OLEHUBAIOIIMI CBOE MOBEACHUE U TOCTYIIKH, NMOBEAECHUE M IMOCTYIKH
JOPYTUX JIFOAECH C MO3ULUNA TPAJULMOHHBIX POCCUMCKHUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH




U HOPM C OCO3HAaHUEM IIOCJIEACTBUH IOCTYNKOB, ACATEIBHO BBIPAKAIOIIMUN HENPHUITHE
AHTUT'YMaHHBIX M aCOIMAIbHBIX MMOCTYIIKOB, TOBEACHHUS, TPOTUBOPEUAIINX ITUM LIEHHOCTSIM.
[IposBrsromni  yBak€HUE K SKM3HM W JIOCTOMHCTBY KaXXIOr0 ueJOBeKa, CBOOOe
MHPOBO33PEHUECKOr0 BBIOOpa UM CaMOOMNpPEENCHUsl, K TNPEACTaBUTENIAM pPa3IMYHBIX
STHUYECKUX TpyMH, peIuruii HaponoB PoccuM, uX HalUMOHAIBHOMY JOCTOMHCTBY U
PENMTHO3HBIM YYBCTBAM C YYETOM COOJIFOJICHWS KOHCTHTYIIMOHHBIX TIPaB W CBOOOJ BCEX
rpakaaH.

duznyeckoe BOCNUTAHUE, JOPMUPOBaHUE KYJbTYPbI 310POBbS H 3MOLHMOHAILHOIO
0s1aronoJry4ms

CoOmoaromuii  mpaBWiia JWYHOW W OOIIECTBEHHON O€30MacHOCTH, B TOM YHCIE
0e30macHOTO MOBEIeHUS B MH(POPMAITMOHHOU Ccpejie.

[IposiBrsromuii co3HaTeIbHOE 1 000CHOBAHHOE HETIPUSTUE BPEIHBIX MPUBBIYEK (KYpEHHUS,
yHnoTpeOJIeHUsT aJKOrojisi, HAPKOTUKOB, JIOOBIX (DOpPM 3aBUCHUMOCTEH), OECTPYKTUBHOIO
MoBeIcHUsI B oOmiecTBe W 1U(POBON cpene, MOHUMaHWE WX Bpena A (PU3HYECKOro U
TICUXUYECKOTO 37]0POBBS.

JleMoHCTpUpyIOIIMKA  HaBBIKM  peduieKcuH  CBOEro  cocTosiHus  (usmueckoro,
SMOLIMOHATIBHOTO, TICUXOJOTMYECKOT0), COCTOSHHUS JPYrHX JIOJeH ¢ TOYKM 3peHus
0€30MacCHOCTH, CO3HATEIBHOTO  YyNpaBJICHUS CBOMM SMOLMOHAIBHBIM  COCTOSIHUEM,
Pa3BHBAIONIMIA CIMTOCOOHOCTH AJAaNTHPOBATHCS K CTPECCOBBIM CHUTYyaIMsIM B OOIICHHWH, B
Pa3HBIX KOJUICKTHUBAX, K MEHSAIOIMMUMCS YCJIOBHSIM (COLIMAIbHBIM, WH()OPMAIMOHHBIM,
MPUPOJIHBIM).

Tpynosoe BocnuTaHue

YBaxaroumi Tpya, pe3yibTaTbhl TPyJaa, TPYAOBBIC W NPO(HECCHOHAIBHBIC JOCTHIKECHUS
CBOMX 3€MIIIKOB, MX BKJaJ B Pa3BUTHE CBOCTO IIOCEJICHHWsS, Kpas, CTPaHbl, TPYJIOBBIC
JIOCTUKEHUSI POCCUMCKOTO HApo/Ia.

Brelpakaromuii  OCO3HaHHYIO TOTOBHOCTh K  TOJYYEHHIO  MPOo(ecCHOHATBHOTO
oOpa3oBaHusl, K HEMPEPHIBHOMY OOpPa30BaHUIO B TEUCHHE JKU3HM KAaK YCJIOBHIO YCIEITHOW
npodecCHOHATLHOM 1 00IIIECTBEHHOM IEATETbHOCTH.

OpueHTHpPOBaHHBI Ha OCO3HAHHBIM BBIOOpP CQEpbl TPYAOBOH, NPOPecCHOHATBHON
JCATCIIBHOCTH B POCCHHMCKOM OOINECTBE ¢ YYETOM JIMYHBIX JKM3HCHHBIX ILIAHOB,
nmoTpeOHOCTEN CBOSH CeMbH, 0OIIIEeCTBRA.

HEHHOCTI/I HAYYHOI'O IMMO3HAHUSA

JlesTeNIbHO BBIpAYKAIONINI TTO3HABATEIBHBIE HMHTEPECHI B Pa3HBIX MPEAMETHBIX 00IaCTAX C
y4ETOM CBOUX HHTEPECOB, CIIOCOOHOCTEH, IOCTHKEHUH.

JIeMOHCTpUPYIOIINKA HABBIKM KPUTHYECKOTO MBIILICHUS, ONPEACIICHUS JTOCTOBEPHOM
Hay4YHOU MH(QOPMAIIUN ¥ KPUTUKH aHTUHAYYHBIX MIPEICTABICHHM.

Pa3zBuBaromuii 1 NpUMEHSAIOMNNA HABBIKM HAOJIIOJIEHUS, HAKOIJICHUS U CHCTEMaTU3alun
(akTOB, OCMBICIIEHUS OTBITA B €CTECTBEHHOHAYYHOH M T'yMaHUTapHOW 00JacTAX MO3HaHUS,
UCCJIEJOBATENIbCKON JESITEIbHOCTH.




