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IHOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «AnreOpa M Hadansa MaTeMaTHYECKOrO aHalIM3a» SBISETCS OJHHM M3 HambOolee
3HAYUMBIX B IPOrPaMMe CPEHEro 001Iero 00pa3oBaHus, IIOCKOIbKY, C OHOW CTOPOHBI, OH 00eCIIeYnBacT
MHCTPYMEHTAJbHYIO 0a3y JUld H3y4eHHUs BCEX E€CTECTBEHHO-HAayUHBIX KypCOB, a C JpPYroil CTOPOHBI,
(bopmupyeT JIorndecKkoe U abCTPaKTHOE MBIITICHHE 00yJaroIuXcs Ha ypOBHE, HEOOXOIMMOM JIJIs1 OCBOEHUS
MHPOPMATUKHU, OOIIECTBO3HAHMS, UCTOPUH, CJIOBECHOCTH U APYTHX JAUCHUILIHH. B paMkax 1aHHOTO y4eOHOTrO
Kypca oOydarouiuecss OBJaJEBAlOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMyIHpYeT
CBOU JIOCTHXXEHHS B MaTeMaTHUECKOH (opMe.

VYuebHblil Kypc anreOpbl M Hayal MaTeMaTHYECKOro aHajiM3a 3aKja/blBa€T OCHOBY JI YCIELIHOI'O
OBJIa/ICHUS 3aKOHAMH (PU3MKH, XUMUH, OMOJIOTUH, TOHUMAaHUsI OCHOBHBIX TEHACHIINHI Pa3BUTHA SKOHOMHKH U
OOIIECTBEHHOM JKU3HHW, MO3BOJSIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIOJIb30BATh UX JJIS JaJbHEHIIero oopa3oBaHus U B IOBCETHEBHOM KU3HU. B TO
e BpeMsl OBJIaZIcHHEe a0CTPAKTHBIMU U JIOTHYECKH CTPOTUMH KOHCTPYKIMAMU anre0pbl 1 MaTeMaTHYECKOro
aHaJlu3a pa3BUBA€T YMEHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKa3bIBaTh
YTBEP)KIACHUSI C TIOMOIIbI0 MHAYKIMM W PACCYXIaTh JEAYKTHBHO, MCIIONb30BaTh 0000IIEHHE U
KOHKPETHU3aI1I0, a0CTparupoBaHue 1 aHAJIOTUIO, OPMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xone u3ydeHus ydeGHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOro aHajIu3a» oOydaroliuecs
MI0JTy4at0T HOBBIM ONBIT PELICHUS MPHUKIAIHBIX 337a4, CAMOCTOSTENBHOIO MOCTPOEHUS MaTeMaTHYECKHX
MOJIEJIE peallbHbIX CHUTyaluil, WHTEPIPETAllMd IOJYUYEHHBIX pEIICHUH, 3HAKOMSTCS C MpUMEpPaMHU
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEHl B MpHUpPOJE, HayKe M HCKYCCTBE, C BBLAAIOLUIMMMCA MaTeMaTHYECKHUMHU
OTKPBITUSIMH U X aBTOPaMHU.

VY4eOHbli Kypc 001ajaeT 3HAUUTEIBHBIM BOCIIUTATEIBHBIM ITOTEHIIHAIOM, KOTOPBINA pean3yeTcs Kak
yepe3 yueOHbI Marepuall, CriocOOCTBYIOIINUK (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3
cneuupuky y4yeOHOM JeATeNbHOCTH, TpeOyromeil NpOoJOKUTENbHON KOHLEHTPAllMM  BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN PE3yJIbTaT.

B ocHOoBe MeToIMKM 00y4eHHUs anredpe U HayajsaM MaTeMaTHYEeCKOIro aHaJIN3a JIEKUT AESITETbHOCTHBIN
MIPUHLINI O0yYEHUSI.

B cTpykType yuebHoro kypca «Anredpa 1 Hauasia MaTeMaTHYECKOI'O aHAJIN3a» BbIJCJICHBI CIIEAYIOIINE
COJIep KaTeIbHO-METOJMUECKUe JTUHUU: «Yucna U BblYMCIEHUS», «DyHKIUM U rpadukny, «YpaBHEHHUS U
HepaBeHCTBa», «Hauana warematmueckoro ananmusza», «MHokecTBa M JOoruMka». Bce OCHOBHBIE
COJIEpKaTEIbHO-METOANYECKHE JIMHUN U3Y4al0TCs Ha IPOTSHKEHUHU JBYX JIET 00y4eHHUsl Ha YPOBHE CPETHETO
ob1ero obpa3oBaHus, €CTECTBEHHO JOMOJHASA JAPYr Apyra W IMOCTENEHHO HACHIIAACh HOBBIMH T€MaMH U
pazznenamu. JlaHHbIN yueOHbIN Kypc sSBIsETCS MHTEPATUBHBIM, IOCKOJIbKY OOBEUHAET B ce0e coliepKaHue
HECKOJIbKUX MaTeMaTHUECKUX AMCLUUIUINH, TAKUX KaK anredpa, TPUroHOMEeTpUs, MaTeMaTUYECKUN aHaJIu3,
TEOpHsI MHOKECTB, MaTeMaTHUeCKas JIoruka u apyrue. I[To Mepe Toro kak o0y4aromuecs oBjlafeBaroT BCE
OoJiee IMUPOKUM MAaTEMATUYECKUM allapaToM, y HUX MOCIeI0BaTeIbHO (POPMUPYETCS U COBEPILICHCTBYETCS
YMEHHME CTPOMTh MAaTEMAaTHUECKYI0 MOJENb PEAJbHOW CUTyalluu, NPUMEHSATHh 3HAHUs, MOIY4YEHHBIE INPU
U3Y4YEHHUH yueOHOro Kypca, AJIs PeeHUs] CAMOCTOATEIbHO C(hOPMYIMPOBAHHON MaTeMaTH4eCcKon 3a1auu, a
3aTeM UHTEpIIPETUPOBATh CBOM OTBET.

ConeprkaTenbHO-MeTOIMUecKast IMHUS «Hucna 1 BEIYMCIICHUS 3aBepiIaeT (OpMUPOBAHNE HABBIKOB
MCTIOJIb30BaHUS JIEHCTBUTENBHBIX YUCEN, KOTOPOEe ObII0 HA4aTO Ha YpOBHE OCHOBHOI'O OOILEro 00pa3oBaHuUs.
Ha ypoBHe cpennero oOmiero oOpa3oBaHMsi 0co00€ BHHMMAaHUE YJensercs (OPMHUPOBAHUIO HaBBIKOB
paloOHaIbHBIX BHIYMCIEHUI, BKIIOUAIONIUX B ¢€0s UCIIOIb30BaHUE PA3IMUHBIX (OPM 3aMIUMCH YUCIIA, YMEHHE
JeNaTh MPUKUJIKY, BBIIOJIHATH NPUOIMKEHHbBIE BHIYMCIICHUS, OLICHUBATh YMCIOBBIE BHIPAXKEHHUs, pab0TaTh C
MaTeMaTHYECKUMH  KOHCTAaHTaMH. 3HAKOMble OOYyYaloIMMCS MHOXECTBA HATypaJlbHBIX, LEJBIX,
palMOHATIBHBIX U JIEHCTBUTENBHBIX YUCE IOMOIHAIOTCS MHOXKECTBOM KOMILIEKCHBIX YHcel. B kaxoM u3
TUX MHOXKECTB PAacCMaTpPUBAIOTCA CBONCTBEHHbIE €My CIELU(pHUUECKHE 3aJauyd U OIepaliu: JAeJICHUe
HAlleJI0, ONEPUPOBAHME OCTATKAMU HAa MHOXKECTBE LEJIBIX YHUCE, 0COOble CBOWCTBA PALMOHAIBHBIX U



MppalMOHATIBHBIX YKCe, apuMeTUYECKUe ONepaliy, a TaKkKe U3BJIeYeHHEe KOPHS HATypaJbHOW CTENeHH Ha
MHO’KECTBE KOMIUIEKCHBIX yHcell. biaronaps nocienoBaTeIbHOMY PACIIUPEHUIO KPyTa UCTIOIb3YEMBIX YHCE
U 3HAKOMCTBY C BO3MOXKHOCTSIMH MX TPUMEHEHHUS JJIs PpeIICHUS pas3InyHbIX 3a1ad4  (OpMHPYETCs
NPECTAaBICHUE O €JMHCTBE MAaTEMAaTUKU KaK HAayKH M €€ pOJM B IIOCTPOCHUH MOJIENEH peabHOro MHpa,
HIUPOKO HCIIONB3YIOTCS 0000IEHNE M KOHKPETU3AIIHS.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pEANM3YyeTCs HAa MPOTSHKEHUHM BCEro OOy4YeHHs Ha YPOBHE
cpeanero obmero oOpa3oBaHUs, MOCKOJIBKY B KakJIoM pasnene [Iporpammbl MpenycMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aJ1ad. B pesynprare oOyuarouiuecsi OBIaJ€BAIOT PA3NIMYHBIMU METOJAMH PELICHUS
paloHaNbHbBIX, UPPALMOHATBHBIX, TIOKA3aTEeIbHBIX, JOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUIA,
HEPaBeHCTB W CHCTEM, a TaKXe 3a/Jay, coJaep)Kalux mnapaMmerpbl. llogydyeHHBIE YMEHHUS IIHPOKO
MCTIOJIB3YIOTCS TIPH UCCIIE0BaHUM (DYHKITHI C TTOMOIIBIO POU3BOAHOM, IPY PEIICHNH NMPUKIATHBIX 3371a4 1
3a]a4 Ha HAXOXKJCHHE HAMOOJBIINX U HAUMEHBIINX 3HaYeHNUH QyHKIuH. JlaHHas copepkaTeNbHas TNHHS
BKJIFOYAET B ce0s Takke (OPMHUPOBAHME YMEHHUH BBITIOJNHATH Pacuérhl mo ¢GopmysaM, MpeoOpa3oBaHUs
paloHaTbHBIX, UPPALMOHATBHBIX U TPUTOHOMETPHUECKUX BBIPAXKEHUH, a TAK)Ke BBIPAKECHHIM, COIEPKAIIIIX
cTereHn W Jjorapudmsel. braromaps m3ydeHHro anreOpandeckoro Martepualia MPOUCXOAUT JallbHeHIee
pasBUTHE QITOPUTMUYECKOTO H aOCTPaKTHOTO MBIIUICHHS OOyJaromuxcs, (OPMHUPYIOTCS HABBIKU
JENYKTUBHBIX PaCCyXKICHHUH, pabOThl ¢ CUMBOJIBHBIMH (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTE B BUJE PaBEHCTB U HepaBeHCTB. AnreOpa mpeniaraet 3(pQexTUBHbIE MHCTPYMEHTHI IS
pemeHHs MPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISTHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
S3bIKA HAYKH.

CopepxxarenbHo-MeTOAMYecKass TUHUS «DYHKIMHM U TpaQUKW» TECHO MeperuieTaeTcs ¢ APYyTUMHU
JUHUSAMH Y4eOHOTO Kypca, TOCKOJbKY B KaKOM-TO CMbICNe 3aa€T IOCIeq0BATeNbHOCTh H3YYCHHUS
Matepuaia. M3ydeHue CTeneHHOM, TTOKa3aTeNbHOM, JJIOTapu(pMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUH, NX
CBOWCTB W TpaMKOB, MCIOJIb30BaHWE (DYHKIWMHA A pPEIIeHHs 3ahad W3 JPYTHX YYEeOHBIX NPEJAMETOB U
peaslbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMAaTUYECKUM aHaJIN30M, TaK M C pEIIeHHEeM YypaBHEHUH U
HepaBeHCTB. [Ipu 3TOM Oonbllloe BHUMaHUE yAemsieTcs (OPMHUPOBAHUIO YMEHHs BbIpaXaTb (opMyiIaMu
3aBHCHUMOCTH MKy Pa3IMYHBIMH BETHUYMHAMH, HCCIIEIOBATH TMOyYeHHBIE (DYHKIUH, CTPOUTDH UX TPAPHKH.
Marepwuan 3Toi coiepKaTeIbHON JTMHUN HALleIeH Ha Pa3BUTHE YMEHUH W HABBIKOB, MTO3BOJISIONINX BBIPAXKATh
3aBHCHUMOCTH MEXKIY BEJIMUYMHAMU B pa3IUYHON opMe: aHAIUTUYECKO, Tpaduieckoi u cioBecHou. Ero
U3yYeHHE CIIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CHOCOOHOCTH K OOOOLICHHIO U
KOHKPETHU3AIIH, UCTIOJIb30BAHUIO aHAIOTHH.

CopnepxarenbHas muHus «Havyana MaTeMaTHuecKoro aHajau3a» MO3BOJISIET CYIIECTBEHHO PacIIUPHUTh
KpYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAIHBIX 33724, JOCTYITHBIX 00yUYaOIUMCs, TaK KaK y HUX MOSBISETCS
BO3MOXXHOCTh CTPOUTD T'paUKH CIOKHBIX (PYHKIIHH, OMPEeNaTh UX HauOOJIbIINe U HANMEHbIITNE 3HAYCHUS,
BBIUUCIATH IUIOMAAU (GUrYyp M OOBEMBI Tell, HaAXOAMTb CKOPOCTH W YCKOpeHHs mpoleccoB. JlanHas
coJiep KaTeNbHAs JIMHKS OTKPHIBAET HOBBIE BO3MOYKHOCTH ITOCTPOSHHSI MATEMAaTHIECKUX MOJIENIeH pealbHbIX
CUTyallud, IO3BOJSET HAXOMUTh HAWIyylllee pelleHHe B MPHUKIAAHBIX, B TOM YHCIE COLHMAILHO-
HSKOHOMHMYECKHX, 3aJlayax. 3HAaKOMCTBO C OCHOBAaMH MaTEMaTHYECKOro aHaji3a CHOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (OPMATBHO-JIOTUIECKOTO U KPEaTUBHOTO MBIIICHHS, (JOPMHUPOBAHUIO YMEHHUI Pacrio3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHHUKE U HCKyccTBe. OOydaronmecs: y3HalT O BBIIAIOIIAXCS
pe3ylibTaTax, MOJyUYEHHBIX B XO/I€ Pa3BUTHUSI MATEMATUKH KaK HAYKH, U 00 UX aBTOpax.

ConeprkaTenbHO-MeTOIM4ecKast TUHUS « MHOXKECTBA M JIOTMKa» BKIIOYAET B C€0S AJIEMEHTHI TEOPHH
MHOXECTB M MaTEMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC TPE/ICTABICHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIBHOW MaTeMaTUKH | MPEIararoT HanboJiee YHUBEPCATBHBIHN SI3bIK, 00 TUHSIOIINI BCE Pa3Ieibl
MaTEMaTHKH U €€ IPUIIOKEHUH, OHU CBSI3BIBAIOT Pa3HBIE MATEMATUYECKUE TUCITUTUIMHBI U UX MIPUIIOKEHUS B
enuHoe 1enoe. IloaToMy BaXkHO 1aTh BO3MOYKHOCTh 00YYa0IEMyCsl IOHUMATh TEOPETHKO-MHOKECTBEHHBIN
S3bIK COBPEMEHHOI MaTeMaTHKH M HUCIOJb30BaTh €ro i BBIPAXKEHHSI CBOMX MbIcieil. JIpyruMm BakKHBIM
MPU3HAKOM MaTeMaTHKU KaK HAayKH CIIeJyeT MNpPU3HAaTh CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHUN H
CIIEOBAaHME ONPENECNEHHBIM IPaBUJIaM IIOCTPOEHHUS JIOKA3aTEeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU



MaTEeMaTHYECKOM JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00YYaOIIMXCS, TO3BOJISET UM
CTPOUTH CBOM PACCYKIIECHHSI HA OCHOBE JIOTUYECKHUX MPaBIII, POPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yuebHOM Kkypce «Anrebpa W Hadajga MaTEMAaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIUPOBAHUS, KOTOPBIC TIPU3BAHBI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHHS MOJIENICH pealIbHBIX CUTYAIUH, UCCIIOBAHMS ATHX MOJIETICH ¢ TIOMOIIBIO arapata ajareOpsl U
MaTEeMaTHYECKOT0 aHAIIM3a, HHTEPIIPETAIIH MTOJYYCHHBIX Pe3yJIbTaToB. Takue 3a/1aHusl BIUICTCHBI B KX IbIH
U3 pa3zesioB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IIUPOKO UCTIONB3YETCS ISl PEIICHUS
NPUKIATHBIX 3amad. [lpw  pemieHnr pealbHBIX NPAKTHYECKUX 3a7ad  oOydarolmuecss pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIB30BATh aHAJIOTHIO,
0000IIaTh M KOHKPETH3UpPOBATh NpoOieMy. JleaTenbHOCTh TO (OPMHPOBAHUIO HABBIKOB PEIICHHUS
MPHUKJIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIECCe M3YYCHHS BCEX TeM y4eOHOro Kypca «Anrebpa W Haudana
MaTEeMaTHYECKOTO aHAIIN3a.

Ha u3yuenune yue6HOTO Kypca « Anrebpa 1 Havajla MaTeMaTHYECKOTO aHaJInu3a» OTBOJIUTCA 272 Jaca: B
10 xmacce — 136 yacoB (4 4aca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZICIIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCTCHUSA

Panmonaneupie  uucna. OOBIKHOBEHHBIE U JECSATHYHBIE JIpOOH, TMPOLEHTHI, OECKOHEUHBIE
nepuoanueckue Apodu. [lpumenenue npoOeit ¥ MPOLIEHTOB IS PEIIeHUs IPUKIAIHBIX 337124 U3 Pa3IMYHBIX
OTpacieil 3HaHUW U PEaIbHON KU3HM.

JleiicTBuTenpHbIe uyucia. PanmoHanbHbIE W WppalMOHAIbHBIE YUCTA. ApuUpMETHUYECKHE OTNEparful ¢
NEHUCTBUTENBHBIMA 4YHCIaMH. MOIyab JOEHCTBUTENBHOTO 4YHCIIa M ero cBoiictBa. [lpubmmkénHbie
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenp ¢ mensiM mokasartesnieM. bunom HprotoHa. Mcmonb3oBanue moaxonsmend (GpOpMbI 3arucH
JEWCTBUTEIBHBIX YHCEJ JIJIs1 PEHICHUS IPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHbIX.

ApudmeTnueckuil KOpeHb HATYpPaIbHON CTETIEHU U €T0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeNIEM U €€ CBOMCTBA, CTENEHb C ACHCTBUTEIBHBIM I1OKA3aTEIEM.

Jlorapudm uncna. CBoiictBa norapudma. JlecsTuanpie 1 HATypaabHbIEC JOTapU(MBI.

CuHycC, KOCUHYC, TAHTE€HC, KOTAaHT€HC YMCJIOBOTO apryMeHTa. APKCHHYC, aPKKOCHHYC U apKTaHTE€HC
YUCIJIOBOT'O apryMEHTA.

YpaBHeHHd U HEPABEHCTBA

ToxnaecTBa U TOXIECTBEHHbIE MpeoOpa3zoBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHs. PaBHOCHIIbHBIE
YpPaBHEHUS U ypaBHEHUS-CIAEACTBUS. HepaBeHCTBO, pelieHue HEpaBeHCTBA.

OCHOBHBIE METOIBl pEIICHUS LEeNBIX H JIPOOHO-PAlMOHANBHBIX YPaBHEHHH U HEPABEHCTB.
MHorouiessl OT OJHOW IEpeMEHHOM. JleleHMe MHOrouYjieHa Ha MHOIOWIEH ¢ ocTaTkoMm. Teopema be3y.
MHorounens! ¢ nenasiMu kodpdunuenramu. Teopema Buera.

[IpeoOpazoBanHms YUCTOBBIX BRIPAKECHH, COACPIKAIITUNX CTETICHU U KOPHHU.

Uppaumonansueie ypaBHeHUs.. OCHOBHBIE METO/IbI PEILICHUS UPPAIIMOHATIBHBIX YPaBHEHUH.

[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIIEHUS TTOKA3aTENbHbBIX YPaBHEHUH.

[IpeoOpa3oBanre BbIpa)eHU, COJIEPKAIINX JOrapu(pMBbI.

Jlorapudmuueckne ypaBHeHUs. OCHOBHBIE METOIbI peIIEHUs JOTapu(MUIECKUX YpaBHEHHI.

OcHoBHBIE TpUTrOHOMeTpHueckue ¢Gopmyisl. [IpeobpazoBaHue TPUTOHOMETPHUECKUX BBIPAKEHUM.
Pemienne TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucrem JMHEMHBIX ypaBHEHMH. MaTpulla CUCTEMbl JIMHEWMHBIX ypaBHeHUH. OnpeneauTenb
MaTpuIlbl 2X2, €ro TEOMETPUYECKHM CMBICI W CBOWMCTBA, BBIYMCICHHE €ro 3HAYEHUs, MNPUMEHECHHE
ONpEIEIUTEN JUIsl PEUICHUSI CUCTEMBbl JMHEHHBIX ypaBHEHMI. PelleHne npukiaaHbIX 3a7a4 ¢ MOMOIIBIO



CHUCTEMbl JIMHEHWHBIX YypaBHeHUW. MccienoBaHue MOCTPOCHHOM MOJIEM C MOMOUIBIO MaTpull |
OMpPEICIIUTEIICH.

[TocTpoeHrne MaTeMaTHYECKUX MOJECIICH PEAIbHON CUTYallUH C IIOMOLIBIO YPABHEHUN U HEPABEHCTB.
[TpuMeHeHnEe ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a]1a4 U 3a/1a4 U3 PA3IUYHBIX 00IacTen
HAayKH U PeajibHOM KU3HHU.

DOYyHKUNH U TPAPUKH

@yuk1ys, cnocoOsl 3ananus GyHkuuu. Bzaumuao obpatabie Gpynkiun. Komnosumms gynknuii. I'padux
¢byHKIMU. DeMeHTapHbIe peodpa3oBaHus rpaGuKoB GyHKINH.

OO6mactp ompenenaeHUss W MHOXKECTBO 3HaueHWid ¢yHkuun. Hymmu ¢ysknun.  [IpomexyTku
3HaKoMnocTosiHCTBA. YETHbIE 1 HeuéTHbIE QyHKIMH. [leproanueckue pyHkiuu. [IpomMexyTKu MOHOTOHHOCTH
¢byHkuuu. MakcumMymbl 1 MUHUMYMbI (yHKIMH. HambGonbliee M HamMeHblnee 3HaueHHs (YHKIMU Ha
IIPOMEXKYTKE.

Jlunelinas, kBagpaTUIHas U APOOHO-THHEHHAS QyHKIIMHA. DJIEMEHTapHOE HCCIIeIOBAHNE U TIOCTPOCHUE
WX TpaduKoB.

CrenenHast (QyHKIMSI C HATypaJbHBIM W IIeJIbIM TIoKazareneM. E€ cBoiictBa u rpaduk. CoiicTBa u
rpaduK KOpHs N-0i cTeneHn Kak (yHKIIMA 00paTHON CTENEHH C HaTypaJIbHBIM IIOKA3aTEeJIeM.

[TokazarenbHast u Jorapudmudeckas GyHKIUMHN, UX cBOWCTBa U rpaduku. Mcnonbp3oBanue rpadukoB
GyHKIU 115 pelieHns ypaBHEHUH.

Tpuronomerpuueckasi OKpYXHOCTb, OINpPEACIECHUE TPUTOHOMETPUUECKUX (DPYHKIMHA YHCIOBOTO
apryMeHra.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX IMpolleccax U sBICHUAX. [paduku peanbHBIX
3aBUCUMOCTEM.

Havyana mareMaTnuyeckoro aHajausa

[TocnenoBarenbHOCTH, CTIOCOOBI 33/1aHUS MTOCIEA0BATEILHOCTENH. MeTo 1 MaTeMaTHIECKON MHAYKITHH.
MOHOTOHHBIE ¥ OTPAHUYEHHBIE TIOCIEA0BATENbHOCTU. VICTOpHSI BOSHUKHOBEHHSI MATEMAaTUYECKOTO aHAIN3a
KaK aHaJIn3a 6ECKOHEYHO MaJIbIX.

Apudmernueckas M TeoMeTpuyecKas Mporpeccud. beckoHeyHO yObIBaromas reoMeTpudecKas
mporpeccusi. Cymma  OeCKOHEYHO  yOBbIBalomied reoMeTpudecko mporpeccuu. JIMHEWHBIA H
AKCIMOHEHUUANBHBIN pocT. Yucino e. @opMmyna CIOXKHBIX NMPOIEHTOB. Mcmonb30BaHHE MPOrpeccuu s
pELIEHNUs PeabHBIX 3a4a4 IPUKIAIHOIO XapakTepa.

HenpepbiBHble QyHKIIUN 1 MX CBOWCTBA. TOYKHM pa3pbiBa. ACUMITOTH rpadukoB ¢pyHkuuii. CBOHCTBa
(GyHKIMI HETIPEPhIBHBIX Ha OTpe3ke. MeTo MHTepBaJIoB JUIsl pelleHns HepaBeHCTB. [IpiuMenenre cBoiicTB
HENpepbIBHBIX (YHKIMNA AJIS peIIeHus 3a/1a4.

IlepBass u BTOpas mpousBojHble (QyHKIMH. OmnpeneneHue, reoOMETpUYECKH M (U3NYECKUH CMBICIT
MIPOU3BOAHON. YpaBHEHHE KacaTeIbHON K TpaguKy QyHKIIUH.

[IpousBogHble aneMeHTapHbIX (yHKUMH. [lpon3BoaHas CymMMbl, NPOU3BEACHHS, YAaCTHOTO H
KOMIIO3ULIUH (PYHKITUI.

MHoxkecTBa H JI0THKA

MHoOkecTBO, onepary HaJl MHOKECTBAMHU U UX CBOMCTBA. J{narpammel Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTI'O annapaTa JiyIsl OIMCaHUs pealbHbIX MTPOLIECCOB U SBJIEHUH, IPU PELICHUN 3a]a4
U3 IPYTUX Y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, CIEACTBUE, JO0Ka3aTeNIbCTBO,
pPaBHOCUJIbHBIE YPAaBHEHUSI.

11 KJIACC

Yucyia 1 BLIYUCICHUSA



Harypanbnbie u nienpie uncna. [Ippumenenne npu3HakoB ISTUMOCTH IEJIBIX YHCes, HAMOOIBIITHA OOIIHiA
nenurtensd (nanee — HOJI) u nanmenbiiee odmee kpatHoe (nanee — HOK), octaTkoB mo Moyiito, anroputma
EBxnmna juist perieHust 3a/1a4 B UENbIX YUCIIAX.

KommekcHble uncna. Anredpandeckasi 1 TpUroHoMeTpudeckast GOpMBbI 3aITUCH KOMIUIEKCHOTO YHCIIA.
ApudmeTrrueckue oOmnepalud C KOMIUIEKCHBIMU 4HucliaMd. HM300pakeHHMe KOMIUIEKCHBIX 4YHCENl Ha
KoopauHaTHOU mtockoctu. opmyna Myaspa. KopHu n-oii cTenenu u3 KoMIuieKkCHoro yucia. [lpumenenne
KOMILIEKCHBIX YHCEN Ul pelieHns: GU3NIECKUX U TeOMETPUUYECKHX 3a/1a4.

YpaBHeHusI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI 1 HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-CIIEACTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT10op KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUI C MOMOIIBIO TPUTOHOMETPUYECKOH OKpPYKHOCTH.
Pemenue TpUroHOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHHS TOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIIEHUS CUCTEM M COBOKYNMHOCTEM pallMOHANBHBIX, HpPPalMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHUe ypaBHEHMI, CUCTEM W HEPABEHCTB K PEIICHHI0 MAaTEeMaTUYECKMX 3aJad M 3a1ad U3
Pa3NIUYHBIX 00JIaCTe HAYKH U peallbHOW )KU3HU, HHTEPIIPETAIHS ITOJTyYSeHHBIX PE3YJIbTaTOB.

DyHKIUH U rpaguKku

I'paduk kommozuiuu GyHkmii. ['eomeTprudeckue 00pas3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIUHN, UX CBOWCTBA U TpadUKH.

I'padmueckue MeToabl pelieHus] ypaBHEHUI U HEpaBEHCTB. I’ paduueckrie MeTo bl pelIeHUs 331 C
rnapameTpamH.

Hcnonb3oBanue rpagukoB (yHKIMHA IS HCCIIEAOBAHMS IPOLECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PELICHUHN 33]a4 U3 IPYIHX YUEOHBIX IPEIMETOB U PEaJIbHOM KU3HH.

Havyana mareMaTHuyeckoro aHajausa

[IpumeneHre TPOU3BOAHOW K MCCIEAOBaHUIO (YHKIMHA HA MOHOTOHHOCTH M OSKCTPEMYMBI.
Haxoxnenre HanbonbIero 1 HaMMEHbIIETro 3HAaYeHUH HeMPepbIBHON (PYHKIIMM HA OTPE3Ke.

[IpumeHeHre NPOM3BOAHOM JUIsl HAXOXACHHUS HAWIY4IIEro pelieHHs B MNPUKIAAHBIX 3aJadax, IS
OTIpe/IeNICHUS] CKOPOCTU U YCKOPEHHMSI ITPoliecca, 3aJaHHOT0 (OpMYJION UK rpa@uKoM.

IlepBooOpasHasi, OCHOBHOE CBOICTBO mMepBooOpa3HbIX. [lepBooOpa3Hble 3EMEHTAPHBIX (PYHKIUIL.
[IpaBuiia HaX0Xk1eHUS IEPBOOOPA3HBIX.

HNuterpain. ['eoMmeTpudeckuii CMBICI HHTETpalia. Beraucienne onpeaenéHHOro naTerpaina mo gopmye
HrroTona-Jleitoamua.

[Tpumenenne uHTErpaa s HaX0XKISHUS TUIOIMAAeH MI0CKUX (GUTyp u 00bEMOB reOMETPUIECKHIX TEIL.

[Tpumepsl pemenuit nuddepeHIHanTbHBIX YpaBHEHH. MaTeMaTH4eckoe MOJEIUPOBAHHE DPeaTbHBIX
MIPOIIECCOB C MOMOIIBIO UG dHepeHITNATBHBIX YPaBHEHHI.

IVDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA YUEBHOI'O KVYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
1) rpa:kaaHCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTH IPAKAAHCKON MO3UIMH 00YYAIOMIET0oCcs KaK aKTUBHOTO U OTBETCTBEHHOT'O YJieHa
poccuiickoro o0IiecTBa, MPEACTaBIEHUE O MaTeMaTHYECKHMX OCHOBaX (PYHKIHMOHUPOBAHUS Pa3IUYHbBIX



CTPYKTYp, SIBJICHHH, TpOIEAYp TpaKAaHCKOTO oOmecTtBa (BBIOOPHI, ONPOCHI M JIPYroe), yMEHHue
B3aMMOJICIICTBOBATh C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIMSIMH U Ha3HAYCHHUEM;

2) N1aTPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUNUCKOMN TPasKIaHCKOW HICHTHYHOCTH, YBOXKEHHUS K IPOIIOMY U HACTOSIIIEMY
POCCHICKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUUCKUX MAaTeMaTUKOB M POCCHUICKOM
MaTEeMaTHYECKOM IIKOJIbI, MCIOJIB30BaHUE 3TUX IOCTHKEHMHA B JPYTUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pOCCHICKOrO0 Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUsA, THUYECKOrO IOBEJICHUS, CBA3AHHOTO C MPAKTHYECKUM MPHUMEHEHHEM JOCTH)KCHHH HAayKH WU
NEeSATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETro;

4) 3cTeTUYECKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOUasi 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peuleHuil, pacCyKJIE€HUW, BOCIPUHUMYMBOCTh K MAaTEMaTHYECKMM AacleKTaM pa3JINYHbIX BHJIOB
HCKYCCTBA;

5) pu3nvecKoro BOCHUTAHUSA:

chOpPMUPOBAHHOCTh yMEHHsI TPHUMEHATh MaTeMaTU4YeCKHWE 3HaHHWsS B HMHTEpecax 3J0pPOBOTO H
Oe3omacHOro o0pas3a JKHU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBbIO (340pPOBOE MHUTAHHE,
cOamaHCHpPOBAaHHBIA PEXKUM 3aHATHA W OTIbIXA, peryisipHas (U3WUeckas aKTHBHOCTH), (QHU3UYEecKoe
COBEPILIEHCTBOBAHUE MPHU 3AHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON AEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HWHTEpeC K pa3lIu4yHbIM cdepam
MPOPECCUOHAIBHON JIESITEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTHUKOW M €€ MPUJIOKEHUSIMH, YMEHHE COBEpIIATH
OCO3HaHHBIN BHIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBI, TOTOBHOCTH 1
CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa30BaHUIO U CaMOOOpPa30BAHMIO HA MPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 337a4 MaTeMaTUYECKON HAIlPaBJIE€HHOCTH;

7) 3KOJIOTMYEeCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh ASKOJOTUYECKON KYJIbTYPhI, MOHUMAHWE BIUSHUS COIMATHHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLMAIBHOW CpEAbl, OCO3HAHHE TIJI00ATBHOTO XapakTepa
AKOJIOTMYECKUX MpOoOJieM, OpHEHTalus Ha MPUMEHEHHWE MAaTeMaTUYeCKUX 3HAaHUU IS pelleHus 3a7ad B
00JIaCTH OKpYyXKalolel Cpelibl, MIAaHUPOBAHUE IMOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUN IS
OKpY>KaroIlen Cpeibl;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKU U
OOIIECTBEHHON MPaKTUKU, MOHUMAaHUE MaTEeMaTHYeCKONM HayKdh Kak cgepbl 4elOBEYECKOM AesITeNbHOCTH,
ATamoB €€ pa3BUTHS W 3HAYUMOCTH [IJIl PAa3BUTHUS IMBHWIN3AIMH, OBJIAJCHUE S3BIKOM MAaTEMaTUKH |
MaTeMaTUYECKOU KyJIbTYpOH Kak CpPEACTBOM IO3HAHHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO CSITEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHBbIC YHUBeEPCAIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble JJornueckne AeicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPHU3HAKKM MAaTEeMAaTHYECKUX OOBEKTOB, TOHSTHH,
OTHOIIICHUH MEXIy MOHATUAMHU, (OPMYITUPOBATH OMpPEIEICHUS MOHSTHUN, YCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIaCCH(PHUKAIIIN, OCHOBAHUS I 0000IIEHUS 1 CPaBHEHUS, KPUTEPHUH ITPOBOANMOrO aHAIIN3A;

BOCIIPUHUMATH, (HOPMYJIUPOBATH M MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIE U OTPUIIATEIbHBIC,
eMHUYHBIC, YaCTHBIC U OOIITHE, YCIOBHBIC,



BBISIBJIATh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpEYMs B (pakTax, JaHHBIX,
HaOJIOICHUAX U YTBEPKACHUX, IpeAIaraTb KpUTEPUH Ul BbISBICHHS 3aKOHOMEPHOCTEN M TPOTHUBOPEYHIL;

JieNaTh BBIBOJIBI C HCIIOJIB30BAHNEM 3aKOHOB JIOTHUKH, ETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIHO JI0OKa3aTEeIbCTBA MATEMAaTHMYECKHX YTBEPXKIEHHH (NpsMble U OT
IIPOTUBHOT0), BBICTPAWBATh AapryMEHTALMIO, NPUBOJIUTH NPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATbH
COOCTBEHHBIE CYXJIEHUS U BBIBOIBI;

BBIOMPATH CIIOCO0 penieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOUPATh
Haun0oJiee MOAXOASMIMUI ¢ YYETOM CaMOCTOSTENBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe JeiiCTBUA:

MCTIOJIb30BaTh BOIIPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYJINPOBATH BOIPOCHI,
¢buKkcupyomue mpoTUBOpEeYre, MpodieMy, YCTaHAaBIMBATh HMCKOMOE M JaHHOE, (pOpMUpOBATH THIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIIEOBAaHHE IO YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, TPOILECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMU, SBICHUSMH, TIPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYIMPOBATH 0OOOIEHHS U BBIBOABI 110 pe3ybTaTaM MPOBEIEHHOTO HAOIIOCHUS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX pPe3yJIbTaTOB, BBIBOJIOB U 0000IIEHUI];

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATIOIOKEHHS O €0 Pa3BUTUU
B HOBBIX YCJIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJIATH 1€(UIMTHI HH(OPMAILIUH, TaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha BOIPOC U JUIsl peLICHHS
3aj1auu;

BBIOMpaTh MH(GOPMAIHMIO U3 MCTOYHHKOB DPA3UYHBIX THUIIOB, aHAIW3MPOBATh, CUCTEMATH3HPOBATH H
MHTEPNPETUPOBATH MH(POPMAIIUIO pa3IMYHBIX BUJOB U (OPM IIPEICTABICHHUS;

CTPYKTYpUpOBaTh HH(GOpMALMIO, MPEACTaBIATh €€ B pPa3IUuHBIX (opMax, HILUIIOCTPUPOBATH
rpaduyecku;

OLIEHMBATH HAIEKHOCTh HH(POPMAIIUH TI0 CAMOCTOSITEIHHO CPOPMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIC YHHBeEPCAJIbHbIe Y4eOHbIe el CTBUS

OO0menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSAMU U LIENIAMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBbIPaXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M NUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS 110
XOJly pelleHus 3aJjaul, KOMMEHTHPOBATh ITOJIy4EHHBII pE3yJIbTaT;

B X0Jle 00CYXIEHHs 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, pelaeMon
3aJla4uM, BbICKA3bIBATh UJI€U, HAlIEJICHHbIE Ha MIOMCK PELIEHHS, COOCTABIATh CBOU CYKICHHUS C CYKIECHUSIMU
JAPYTrUX YYacTHUKOB JHUajiora, OOHApy>KMBaTh pa3IMYMe U CXOJCTBO IO3UIMHA, B KOPpPEKTHOU (opme
(bopMyIMpOBaTH PAa3HOTIIACHUS, CBOM BO3PAKEHHUS;

MIPEJICTaBIIATh PE3yJIbTaThl PEIICHUs 3aJaul, IKCIIEPUMEHTA, UCCIIeI0BAaHUS, IPOEKTA, CAMOCTOSTEIILHO
BbIOMpATh OpMAT BBICTYIIJICHUS C YUETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEN ay JUTOPHH.

PeryasiTuBHble yHUBepCcaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranuzanus:

COCTABJISITh IUIAH, JITOPUTM PEIICHHs 3aJadd, BBIOMpATh CIMOCOO pemIeHUs ¢ YYETOM HMEIOITUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAIBHBIH MHTEJJIEKT:



BJIaJIETh HABBIKAMHU TI03HABATEIbHOW pedIeKCUM KaK OCO3HAaHUS COBEpUIaeMbIX JCHCTBUM H
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJITATOB, BIAJAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISL IIpoIiecca
U pe3yJibTaTa PelIeHrs MaTeMaTHYeCKON 3a/1a4H;

NPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH PEIICHUU 337a4l, BHOCUTh KOPPEKTHUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENIbCTB, IaHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEN;

OLIGHHMBATh COOTBETCTBHE pe3yJbTaTa LENH U YCIOBUSAM, OOBSCHITH NMPUYUHBI JAOCTHXKCHUS WU
HEIOCTHKEHHUS PE3yJIbTAaTOB AEATEIbHOCTH, HAXOAUTh OLIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W HMHIUBUAYaJbHOW pabOTHI MpPH pElIeHUU
y4eOHBIX 3a/a4, MPUHUMATH IEJIb COBMECTHOM NESATENbHOCTH, IUIAaHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, pacmpenensTh BUIbI padoT, 10roBapuBaThCs, 00CYKIATh MPOLECC U pe3ysIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIBKUX JIFOICH;

y4acTBOBATh B TPYIIIOBBIX (popmax paboTel (00CYykIeHUs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBD» U
WHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU ACHCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIINI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aUMO/JICUCTBUA.

INPEAMETHBIE PE3YJ/IBTATbBI

K kxonny oOyuenuss B 10 kiacce oOyuaroluiicsi MOJIy4UT CIIEAYIOIIME MPEAMETHBIE PE3YJbTaThl IO
OTJENBbHBIM TeMaM pabouel mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHaTNu3ay:

Yucsia 1 BLIYUCTIECHUSA:

CBOOOJITHO OIEPUPOBATH MOHATHUSMU: PAIMOHAIBHOE YHCIIO, OECKOHEUYHAs MEpHOaUYecKas IpoOb,
MPOIICHTHI, HPPAMOHATBHOE YHCIO, MHOXKECTBA PAIMOHATIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOIYJb
JCHCTBUTEILHOTO YHCIIA;

MPUMEHSTH JPOOH U MIPOLEHTHI AJIsl PeLISHUS MPUKIIAJAHBIX 3a/1a4 U3 PA3TUYHbBIX OTpaciel 3HaHU| 1
peanbHOU KU3HU;

MPUMEHATh TPUOIMIKEHHBIC BBIYMCIICHUS, MPABHUJIA OKPYIJICHHS, MPUKHUAKY W OICHKY pe3yjbTaTa
BBIUMCIICHUH;

CcBOOO/JIHO OMEpHUPOBATh MOHATHEM: CTENEHb C LIEJbIM TOKa3aTelleM, HCIOJIb30BaTh MOIXOISIIYIO
dbopMy 3amucH JEeHCTBUTEIBHBIX YHCEN JIUISl PEIICHUS TPAKTUYICCKHUX 3a7a4 U TPECTABIICHUS TaAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPATbHOU CTETICHH;

CBOOO/IHO ONIEPHPOBATH MOHSATHEM: CTEIIEHB C PAIIMOHATIBLHBIM MTOKA3aTENIEM;

CBOOO/IHO OTIEPUPOBATH MOHATHUSAMU: JIOTapU(M UnCia, JECITHUHBIE U HATypalbHbIE Jorapu(MsbI;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OTIEpUPOBATH MOHATHSAMU: APKCUHYC, APKKOCUHYC M apKTAHTE€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/IHO OTIEPHPOBATH MOHSATUSIMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPaBHEHUS
Y ypaBHEHUS-CJIC/ICTBUSI, PABHOCUJILHBIC HEPABCHCTBA,

MPUMEHATh Pa3IUYHBIE METOAbl PEIICHHs PalMOHAIBHBIX W JAPOOHO-pPAIlMOHAIBHBIX YPAaBHEHHH,
MIPUMEHSATh METOJ HHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO OMEPHUPOBATHh MOHITUSIMH: MHOTOUYJICH OT OJHON MEepPEeMEHHON, MHOTOYIEH C IIeNBIMH
Kod(puImeHTaM1, KOpHM MHOTOWICHA, MPUMEHATH JCJICHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miia pemenus 3anay;

CBOOOJHO OIMEpPUPOBATh MOHATUSMHU: CHUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpHIA, OMPEICIIUTENb
MaTpulbl 2 X 2 ¥ €ro reOMETPUUECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA OMPEASHUTeN 2 X 2 71l BBIYUCICHUS
€ro 3HA4YE€HHUs, NMPUMEHSATh ONPEACIUTENN JJIsI PELICHHUS CUCTEMbl JIMHEHWHBIX YpPaBHEHUM, MOJEIUPOBATH
pealbHble CUTYallMM C TMOMOIIBI) CHUCTEMbl JIMHEWHBIX YpaBHEHHI, MCCIIEA0BaTh MOCTPOCHHBIE MOJEIH C
MMOMOUIBIO MATPUIL U ONIPEACITUTENEH, MHTEPIIPETUPOBATD MMOTYUEHHBIN PE3yIbTaT;



HCIIOJIH30BaTh CBOMCTBA JIEHCTBUIA ¢ KOPHSAMH JUIsl MPe0Opa30BaHUs BEIPAKCHHUI;

BBITIOJHATh MPEOOpa3OBaHUSI YHUCIIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTEMNEHH C PalUOHAIBHBIM
[I0Ka3aTeNeM;

MCTIOJIb30BaTh CBOMCTBA JOTapu(PMOB /IS MPeoOpa30BaHUs JTOTAPHU(PMUIECKUX BBIPAKCHU;

CBOOOJIHO ONEpPUpPOBATh MOHATHSIMH: HpPpPALMOHANIbHBIE, TOKa3aTellbHble U JIorapu(pMUYECKHe
YpaBHEHUsI, HAXOJUTh MX PEIICHHS C MOMOILBI0 PAaBHOCUJIBHBIX MEPEXOAOB WM OCYLIECTBISAS IPOBEPKY
KOpHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI ISl MPeoOpa3OBaHUs TPUTOHOMETPHUECKUX
BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHSTh HEO0OXOIUMBbIe
(bopMyIIBI ISl pelIeHHsI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPAaBHEHHIA;

MOJICIIMPOBATh peaIbHbIe CHUTYallMd Ha S3bIKE ajreOpbl, COCTAaBJIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA [0 YCIOBHUIO 3a/1a4H, UCCIIE0BATh IOCTPOSHHBIE MOJIENIU C HCIIOIb30BAHUEM allllapaTa aireopsl.

DOYyHKUMH ¥ TPapUKH:

CBOOOJHO ONEPHUPOBATHh MOHATHAMH: (DYHKIUS, CIIOCOOBI 3amaHusl (DyHKIWH, B3aUMHO OOpaTHBIC
¢byHKIMM, KOMIO3uIUs GYHKIUH, rpaduK (yHKIIMH, BHITOIHSITH JIEMEHTAapHbIE TPeoOpa3oBaHus TpauKoB
byHKIUi;

cBOOO/IHO OIIEPUPOBATH MOHATHUSAMU: 00JIACTh ONPEAENCHUS 1 MHOKECTBO 3HAUCHUN (DYHKIIUU, HYJIH
(bYHKINH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA,;

CBOOOJHO OIEPUPOBATH TMOHATHUAMHU: UYETHBIE W HEUETHbIE (DYHKIMH, TEPHOAMYECKHE (DYHKIHH,
MIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl U MUHUMYMBI (DyHKIIMY, HAHOOIIbIIIee U HAUMEHbIIIEEe
3HaYeHHe PYHKIIMU HA TIPOMEXKYTKE;

CBOOOJHO ONEpUpPOBATh MOHATHSIMH: CTEIIEHHAs (YHKIUS C HATYpAIbHBIM M IENBIM ITI0Ka3aTeleM,
rpaduK CTENeHHOM (YHKIMM C HaTypajbHbIM M LEJIbIM IOKa3aTesneM, rpaduk KOpHS n-od CTENEHU Kak
GbyHKIIMN 00paTHOM CTENEHH ¢ HATYpaJIbHBIM IMOKa3aTeNeM;

OMEepPUPOBATh TMOHATHUAMHU: JUHEHHAs, KBaJpaTHU4HAs U APOOHO-TMHEHHas (YHKUIWHU, BBIMOIHSITH
AJIEMEHTApHOE HCCIIEA0BAaHUE U MIOCTPOCHHUE UX TPaPHUKOB;

cBOOO/ZIHO ONEpHUpOBaTh MOHATUAMU: INOKa3aTeslbHas U Jjorapudmuueckas (yHKIUH, UX CBOICTBa U
rpaduKy, UCTIONB30BaTh UX TpadUKU IS PEIICHUs] ypaBHEHU;

CBOOOJHO ~ ONEpUpPOBaTh  MOHATHSMU:  TPUTOHOMETPUYECKAsh  OKPY)KHOCTb,  ONpeielICHHUE
TPUTOHOMETPUUYECKUX (PYHKIMH YMCIIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku QyHKIUHI 1715 UCCIIEI0BAHUS MIPOLIECCOB U 3aBUCUMOCTEH MU pEIIeHUH 3314
U3 JApYrux Y4yeOHBIX MpPEeIMETOB M pEajJbHOM JKU3HHU, BbIpaXaTb (OpMyJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Hayana maTteMaTH4eCcKOIo aHAIM3a:

cBOOO/JIHO ONEpUPOBATh MOHATUAMU: apuMeThyeckas U reoMeTpuyecKkas Mporpeccus, O6eCKOHEYHO
yOBIBaroI[asi T€OMETPUUECKasi MPOrpeccus, JTUHEUHBIH M IKCIOHEHLUMAIBHBIA pOCT, (opMyna CI0XKHBIX
IIPOLIEHTOB, UMETH NPECTABIECHUE O KOHCTAHTE;

MCIIOJIb30BATh IMPOTPECCUH ISl PEIICHUS PealIbHBIX 3aau IPUKIIAJHOTO XapaKTepa;

cBOOO/IHO OIIEPUPOBATH MOHATHUSIMU: MOCIEI0BATEIbHOCTD, CIOCOOBI 3aJaHUsl TOCIIE0BATEILHOCTEH,
MOHOTOHHBIE U OTPAaHUYEHHBIE I1OCIIEJOBATEIBbHOCTH, IOHUMAaTh OCHOBBI 3apOKJEHUS MATEMaTU4YECKOIO
aHaJM3a Kak aHaiau3a 0€CKOHEUYHO MalbIX;

cBOOOJIHO ONEpUpPOBaTh MOHSTUAMU: HENPEpbIBHbIE (PYHKIMH, TOUYKU pa3pbiBa rpaduka (yHKIUH,
acUMNTOTHI rpaduka GyHKUINU;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMS, HENpepbIBHAs Ha OTpE3Ke, NMPUMEHATh CBOMCTBa
HENPEePBIBHBIX (DYHKIUN AJIs pelieHus 3a1a4;

cBOOO/IHO OIEpUPOBATh MOHATUSIMU: TIepBas U BTOpasi MPOU3BOAHbIE GYHKIINH, KacaTelbHas K rpaQuKy
byHKINY,



BBIUUCIIATh NPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOINO M KOMIIO3UIMM ABYX (QYHKLMH, 3HATh
IIPOM3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUII;

UCTIOJIb30BaTh T€OMETPUIECKUNA U (PU3MUECKUI CMBICI TPOU3BOIHOM ISl PEIICHUS 3a/1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUAMU: MHOKECTBO, ONIEPALIMHU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONIUCAHUs PeaIbHBIX MPOLIECCOB U SBJICHUM,
[IPY PELICHUH 3a/1a4 U3 JAPYTUX YYEOHBIX MPEIMETOB;

CBOOOZHO OIEpUpPOBaTh MOHATHSMM: OIPEICIICHUE, TEOPEMa, YpPAaBHEHME-CIEICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00bEeKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHHS U HEPABEHCTBA.

K xonuy oOyuenust B 11 kJiacce oOyyaroIIMiCsi MOJYYHUT CIEAYIOIIME NPEIMETHbIE PE3yibTaThl IO
OTAETBHBIM TeMaM paboueil mporpaMmsbl yueOHOTo Kypca «Anredpa n Hayajla MaTeMaTHYeCKOro aHaIH3ay:

Ymucna v BbIYMCIICHUSA:

CBOOOJHO OIIEPUPOBATH MOHATUAMU: HATYPAJIBHOE U LIE€JI0€ YUCII0, MHOXKECTBA HATypaIbHbIX U LIEJIbIX
qucell, UCIIONIb30BaTh pu3Haku Aeaumoctu nensix ynces, HOJ[ u HOK HaTypanbHbIX uncen U1 pelieHns
3aJa4, IPUMEHATh alroput™M EBkinna;

CBOOO/IHO OIIEPUPOBATH MOHATUEM OCTATKa 10 MOJIYJII0, 3alIUChIBAaTh HATypajbHbIE YUCIIA B PA3IUYHbIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEll,
MPEJCTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandeckoll W TPUTOHOMETPUYECKOH Qopme, BBITOIHATH
apu(pMETHYECKHE OTepalii C HUMH U N300pakaTh Ha KOOPAMHATHOM IIOCKOCTH.

YpaBHeHMS U HEPaBEHCTBA:

CBOOOJHO ONEepupoBaTh MOHATHSAMM: HUpPpAaLMOHAIbHbIE, IOKa3aTelbHble M Jorapudmuyeckue
HEPAaBEHCTBA, HAXOAUThH UX PEIICHHUS C TIOMOILBIO PABHOCUIIBHBIX IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEH MpHU pPEeLICHUH TPUTOHOMETPUUECKOTO YPaBHEHMUS;

CBOOOJHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSITh HEOOXOIUMbIE
(bopMyIIbI ISl pellieHUsI OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOO/ZIHO OINEpPUPOBaTh MOHATUSAMU: CHCTEMa U COBOKYIIHOCTb YpPaBHEHHH U HEPABEHCTB,
PaBHOCUJIbHBIE CHUCTEMbl M CHUCTEMbI-CIICJCTBHUS, HAXOIUTh PEUICHHs] CUCTEMbl M COBOKYIHOCTEH
palMOHATIBHBIX, UPPALMOHAIBHBIX, IOKA3aTENIbHBIX U JTOTapu(PMUIECKUX YPaBHEHUI U HEPABEHCTB;

pemars paloHalbHbIE, UppaLMOHAIIbHBIE, [IOKa3aTelbHbIE, JorapupmMuIEcKue U
TPUTOHOMETPUUYECKHE YPAaBHEHUS! U HEPABEHCTBA, CO/IEPKALLME MOIYJIU U TapaMeTphl;

MPUMEHATh TpapuuecKre METOAbl JUIsl PELICHUs ypaBHEHHWH M HEpPaBEHCTB, a TaKXe 3ajad C
napaMmeTpamy;

MOJICJIMPOBaTh pealibHble CHUTyalluUd Ha S3bIKe ajreOphl, COCTAaBJIATh BBIPAKEHUS, YpaBHEHUS,
HEPABCHCTBA M MX CHCTEMBI IO YCIOBHUIO 3aJa4d, HCCIENOBaTh IOCTPOCHHBIE MOJECIN C HCIOJIb30BAHUEM
anmapata anreOpbl, HHTEPIPETUPOBATh OJYyUYEHHBINA pe3yJIbTarT.

DOyHkuuM ¥ rpaduxku:

CTPOUTH TpaUKHU KOMIIO3UIMU (PYHKUHUI C MOMOIIBIO AJIEMEHTAPHOTO HCCIEAOBAaHHUS U CBOMCTB
KOMITO3UIMH JIBYX (DyHKIIUIA;

CTPOMUTH FreoMeTpHuecKkre 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIWHATHON IIOCKOCTH;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATH QYHKIMU I MOACTUPOBAHUS U UCCIIEJOBAHUS PEalIbHBIX MPOLIECCOB.

Hayana maTteMaTH4eCcKOIo aHaIM3a:

MCIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIIEI0OBAaHUS (PYHKIIMM HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HaMMEHbIIee 3HaYeHNs (YHKIIMU HETIPEPhIBHOM Ha OTpe3Ke;

HCIOJIb30BaTh MPOU3BOJHYIO MUl HAXOXKICHMSI HAWIY4YILEro pEUIeHHs] B NPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHUX, 3a7adax, A ONPENEICHHUs CKOPOCTH M YCKOPEHMs IpoLecca, 3aJaHHOTO
dhopmyroit uiu rpadgurom;



CBOOOJTHO ~ ONEpUPOBATh MMOHATUSMH: MEpPBOOOpa3Has, ONpEACIHCHHBI WHTErpal, HaXOIUTh
nepBOOOpa3HbIE AIEMEHTAPHBIX (PYHKITHI M BRIUUCIATH HHTErpall o ¢popmyse HprotoHa-JleliOnuma;

HaXOJUTh IJIOUIAIU MJIOCKUX (PUTYP U 0OOBEMBI TEJI C TIOMOIIBIO HHTETpaIa;

UMETh TPEJACTaBICHHE O MaTeMAaTHYECKOM MOJCITUPOBAHUU HA TMPUMEPE  COCTABJICHHS
mudepeHnanbHbIX YPaBHEHUH;

pelaTh MPUKIAJIHbBIC 33]]a41, B TOM YHCJIE CONMATBHO-)KOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa,
CpeACTBaMHU MaTeMaTUYECKOT0 aHaIH3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoamuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
pa3zesioB H TeM Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTeiibHbIE
MPOrpaMMbI padoTsI padoTbI
pecypchl
MHox%ecTBO
JIEACTBUTEIBHBIX YHCEI.
MHuorouseHsl.
1 ParmmmonannHbIe 24 1

ypaBHEHUS U

HepaBeHcTBa. CucTemsl

JIMHEWHBIX YpaBHEHUH

OyHKIMH U TpadUKH.

2 CrenenHast GyHKLUSA C 12 1
LIEJIBIM [10Ka3aTeIeM

Apudmernueckuit
KOPEHb N-0H CTETICHHU. 15 |
HppanuoHanpHble

ypaBHEHHUS

Iloka3arenbpHas

byHKIHS.

10 1
Tloka3zarenbpHbIE

ypaBHEHHUS

Jlorapupmuueckas

byHKIIHS.

18 1
Jlorapupmuueckue

ypaBHEHUs

Tpuronomerpuyeckue
6 BBIPAXECHUS U 22 1
YpaBHEHUS

ITocnenoBaTenbLHOCTH U
porpeccuun

HenpepriBHbie 20 |

¢yukuuu. [IponsBoanas




IToBTOpEHuUE,
0000111eHHE,

cUCTeMaTHu3alusd 3HaHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

Hccnenosanue
GYHKIHI ¢ TOMOIIBIO
IIPOU3BOAHOU

[TepBooOpasHas u
UHTETpal

KoanuyecTBo 4acos

Bcero

22

12

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/bHbIE

pecypcebl

I'paduku
TPUTOHOMETPHUYECKUX
byHKITHIA.
TpuroHoMeTpUYECKUE
HEPaBEHCTBA

14

WppaunonansHele,
MOKa3aTeJIbHbIE 1
norapuMuyeckue
HEpaBEHCTBA

24

KommiiekcHbie uuncia

HatypanbHble u nensie
qucia

10

10

Cucremsl
palMOHAIBHBIX,
UppaLMOHATIBHBIX
MOKa3aTeNIbHbIX U
JOrapuPpMHUUECKIX
YpaBHEHUU

12

3arauu ¢ napaMeTpamu

[ToBTOpEHUE,
000011eHHE,

CUCTEMAaTH3aIns 3HaHUH

16

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




INOYPOYHOE IIJIAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB 3J'IeKTp0HHbIe

Ne Hara
uudposbie
n/ Tema ypoka Bcer  KoHTpoJuibH IIpakTyeck | H3Yy4YeHH
oOpa3oBaTesibH

I 0 ble padoThI ue padoThbl f
ble pecypchl

MHOXeCTBO,
ornepanuu Hajl
MHOKECTBAMHU M X
CBOMCTBa

JuarpaMmsl
Olinepa-Benna

[Ipumenenue

TEOPETUKO-

3 MHOECTBEHHOTO 1
arrapara Juis

peleHus 3a1a4y

PannonanbHble
qHpcla.
OOBIKHOBEHHBIE U
JeCSITUYHBIE Jpo0OH,
MIPOIICHTHI,
OECKOHEUHBIE
MePUOANUECKUE
npoOu

PammmonansHbIC
qupcla.
OOBIKHOBEHHBIE U
JEeCSITUYHBIC IPOOH,
MIPOLICHTBHI,
OCCKOHEUYHBIC
MEPUOIUYECKHE
npoou

IIpumeHeHue

npobeii u

6 MPOLICHTOB JIJIs 1
pereHus

MPUKJIAIHBIX 3a7a4

IIpumeHeHue

npobeii u

7 MIPOLEHTOB IS 1
pelieHus

MPUKIIAIHBIX 3a7a4

JleicTBUTENbHBIE
8 Yyuca. 1

PanmonansHeie 1




UPPALMOHAIILHBIE
yucia

Apudpmernueckue
oTieparyu ¢
JIEUCTBUTEIbHBIMU
YUCIaMHU

10

Monaynb
JIEHCTBUTEIBHOTO
YHpcIa U €ro
CBOMCTBa

11

12

[TpubmxénnbIe
BBIUHCIICHHS,
rpaBuja
OKpyTJICHUS,
MIPUKUJIKA U OIIEHKA
pe3yabTaTa
BBIYHCIICHHH

OCHOBHBIE METO/IBI
peuieHus UenbixX U
IpoOHO-
panroHaIbHBIX
YpPaBHEHUU U
HEPABEHCTB

13

OCHOBHBIE METOBI
pEIICHUS TENBIX U
IpoOHO-
paIoHaTbHBIX
YpPaBHEHUU U
HEPABCHCTB

14

OCHOBHBIE METOBI
perieHus ebIX U
IpoOHO-
panMoHaTBHBIX
YpaBHEHUH U
HEPaBEHCTB

15

MHoTro04JIeHEI OT
OJIHOM MEPEMEHHOM.
[enenue
MHOro4JIeHa Ha
MHOTOYJICH C
ocratkoM. Teopema
bezy

16

MHorouieHsl ¢
LETBIMU
KodpUITUECHTaAMH.
Teopema Buera




17

Pemntenue cucrem
JIMHENHBIX
YpaBHEHUI

18

Pemnrenue cucrem
JIMHENHBIX
YpaBHEHUU

19

Marpuiia cucTeMbl
JIMHEMHBIX
YpaBHEHUH.
Onpenenurenb
MaTpuIbl 2X2, ero
r€OMETPUYECKUI
CMBICII U CBOMCTBA,;
BBIYHCIICHHE €TI0
3HA4YCHUSA

20

Onpenenurerns
MaTpUIlbl 2X2, ero
r€OMETPUYECKUI
CMBICJ U CBOMCTBA;
BBIYHCIICHHE €r0
3HAYCHUS

21

[Ipumenenune
ONPEIEIUTEIS IS
peLICHUs CUCTEMBI
JIMHEHHBIX
YpaBHEHUN

22

Pemenne
MIPUKJIAHBIX 33]1a4
C IIOMOILBIO
CUCTEMBI JINHEUHBIX
YpaBHEHUN

23

Pemenue
MPUKJIAHBIX 33]1a4
C IIOMOILBIO
CUCTEMBI JIMHEUHBIX
YpaBHEHUNI

24

KoHntponbnas
pabora:
"PaninoHanabHbIE
ypaBHEHUS U
HEPaBEHCTBA.
Cucremsnl
JIMHEUHBIX
ypaBHeHUH"

25

OyHKIHS, CIOCOOBI
3aaHus QYHKITHH.
B3anmuo oOpaTHbIE




¢byHKIMN.
Komno3umus

byHKIUH

26

I'padux pyskIHM.
DnemMeHTapHbIE
npeoOpazoBaHus
rpaduKoB (pyHKIHI

27

Ob6nactb

OIpeIeNIEHUs U

MHOECTBO

3HAYEeHUH (PYyHKITUH. 1
Hymu gynxmm.
IIpomexxyTKH 3HAK
MIOCTOSIHCTBA

28

YETHbIE U HEUETHBIE
byHKIHN.

IIepnonnueckue

byHKIHN. 1
[IpomexyTku
MOHOTOHHOCTH

byHKIIUN

29

30

31

Makcumymsl 1

MUHHMYMBI

GyHKITUH.

Haubonbiiee u 1
HalMEHbIIIEe

3Ha4YeHUe (PYHKLUU

Ha MPOMEKYTKE

JIuneinas,
KBaJ[paTUYHAs
IpoOHO-TMHEHAs
byHKIIUU
DneMeHTapHOoe
UCCIIEIOBAaHHE U
IIOCTPOEHUE 1
rpauKOB 3THX

byHKIUH

32

DneMeHTapHoe
UCCIIeIOBaHUE U
IIOCTPOEHUE 1
rpauKOB 3THX

byHKIUH

33

CreneHsb ¢ 1eIbIM
OKa3aTeJIEM. 1
bunom Herorona




34

CreneHsb ¢ 1eIbIM
[IOKAa3aTeJIEM.
bunom Herorona

35

Crenennas
byHKIUsA C
HATYpaJIbHBIM H
ETBIM
nokaszareynem. Eé
CBOICTBa U TpaduK

36

KoHnrponbnas
pabota: "CrenenHas
¢bynkuus. Eé
CBOMCTBa U Tpaduk"

37

Apudmernueckuit
KOpEHb
HaTypaJIbHON
CTETICHH U €T0
CBOMCTBA

38

Apudmernueckuit
KOpEHb
HaTypaJIbHON
CTETICHH U €TO
CBOMCTBA

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAXKCHHUI,
coJIeprKaIInx
CTETeHU U KOPHU

40

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKCHHUI,
coJieprKaInx
CTETEHU U KOPHU

41

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKCHHI,
CoJIeprKalixX
CTETEHU U KOPHU

42

UppannoHanbHbie
YpPaBHEHUS.
OCHOBHBIE METOIBI
peleHus
HPPALMOHATIBHBIX
YpaBHEHUNI

43

HppanuoHanbHbie
YpaBHEHHS.




OCHOBHBIE METOIbI
pelieHus
HppaIMOHATILHBIX
ypaBHEHUH

44

HppaunoHanbHbie
ypaBHEHHUS.
OCHOBHBIE METO/TbI
perieHus
UppalMOHATIbHBIX
ypaBHEHUH

45

PaBHOCUNIBHBIE
Mepexo/Ibl B
perieHnuun
HppalvoOHaAIbHBIX
ypaBHEHUI

46

PaBHOCHIIBHBIE
MepeXo/Ibl B
perieHnun
HppalvoOHaAIbHBIX
ypaBHEHUI

47

PaBHOCHIIBHBIE
Mepexo/bl B
peLeHnn
MPPALMOHATIBHBIX
ypaBHEHUN

48

PaBHOCHIIBHBIC
Mepexo/ibl B
peleHnn
HppaloOHaAIbHBIX
ypaBHEHUN

49

CaoiicTBa 1 rpadux
KOPHSI N-OM CTENEeHU
KakK (QyHKIHH
00paTHOM CTENEeHH ¢
HaTYpaJbHBIM
nokasaresieM

50

CaoiicTBa 1 rpadux
KOPHSI N-OM CTEIEeHU
KaK yHKIINH
00paTHO¥ cTerneH! C
HATypaJIbHBIM
nokasaresiem

51

KonTponbHas
pabota: "CBoiicTBa
U rpaduk KOpHA n-
OU CTEIICHH.




HppaunoHanbHbie
ypaBHeHus"

52

CreneHs ¢
paroHaIbHBIM
IoKa3aTejieM U €€
CBOMCTBA

53

CreneHns ¢
paIrMoHaIbHBIM
MOKa3aTesIeM U eé
CBOMCTBA

54

55

CreneHs ¢
palMOHAIBHBIM
nokazarejieM U e€
CBOMCTBa

IToxazarensHast
byHkms, eé
CBOICTBa U TpaduK

56

Hcnonp3oBanue
rpaduka QyHKIUU
IUIS PELLICHUS
YpPaBHEHUI

57

Hcnonp3oBanue
rpaduka QyHKIUU
JUISL peLIeHUs
YpaBHEHUN

58

Iloka3aTennHBIC
ypaBHEHHUS.
OCHOBHBIE METOBI
pereHus
IMOKa3aTeIbHbIX
YpaBHEHUNI

59

Iloka3aTenpHBIC
ypaBHEHHUS.
OCHOBHEBIE METOIBI
pelieHus
MoKa3aTeJIbHBIX
YpaBHEHUN

60

IloxazaTennHBIC
YpaBHCHHS.
OCHOBHBIE METObI
pelieHus
IMOKa3aTeIbHBIX
YpaBHEHUN

61

KoHntponbnas
pabora:
"[lokazarenbHas




byHKIHS.
Iloka3saTenbHble
ypaBHEHUA"

62

Jlorapudwm yucna.
CaoiicTBa
norapudpma

63

64

Jlorapudm yucna.
CaoiicTBa
norapudma
Jlorapugm yncna.
CaoiicTBa
norapudma

65

Hecsatuunbie U
HATypaJIbHBIC
sorapupMbl

66

67

68

69

HecsTuunbie 1
HaTypaJbHbIC
JorapuQmbl

[IpeobpazoBanue
BBIPAYKECHHUI,
COZepIKALITIX
JorapuQmbl
[IpeobpazoBanue
BBIPAKCHU,
COJIEprKaIINX
JorapuQmbl
ITpeoOpa3oBanue
BBIPAKCHUH,
COJIepIKALINX
sorapupMbl

70

Jlorapugpmmueckas
byHKIMA, €€
CBOMCTBa U rpaduK

71

Jlorapudpmuueckas
bynkums, eé
CBOWCTBA U rpapuk

72

Hcnonp3oBanue
rpaduka GpyHkunn
JUISL pelIeHUs
YpaBHEHUU

73

Hcnonb3oBanue
rpaduka GpyHKuuN
JUISL peIIeHUs
YpaBHEHUU

74

Jlorapudpmuueckue
yYpaBHEHHSI.




OCHOBHBIE METO/IbI
pelieHus
JOTapuPMHIECKIX
ypaBHEHUH

75

Jlorapudmuueckue
YpaBHECHHUS.
OCHOBHBIE METO/TbI
pelieHus
JorapupMUIEcKux
ypaBHEHUH

76

Jlorapugmuueckue
YpaBHEHHUS.
OCHOBHBIE METOABI
pereHus
JOrapupMHUECKUX
yYpPaBHEHUI

77

PaBHOCUIIBbHBIE
MepPeXO/Ibl B
peleHun
Jorapu(PMHUECKUX
ypaBHEHUI

78

PaBHOCHIIBHBIE
Mepexo/ibl B
peleHuun
norapupMUIECKUX
YpaBHEHUN

79

80

KonTponbsHas
pabora:
"Jlorapupmuueckast
GbyHKIHS.
Jlorapudmmueckue
ypaBHeHUs"
Cunyc, KOCUHYC,
TaHIe€HC U
KOTaHTEHC
YHCIIOBOTO
apryMmeHra

81

Cunyc, KocuHyc,
TaHT'CHC U
KOTaHI€HC
YKCIIOBOTO
apryMeHra

82

Apxkcunyc,
apKKOCHHYC U
apKTaHI€HC
YHCIIOBOTO
apryMeHTa




83

Apxkcunyc,
ApPKKOCHHYC U
apKTaHI€HC
YHCIIOBOTO
apryMeHTa

84

Tpuronomerpuueck
ast OKpY>KHOCTb,
OIpEIEIICHUE
TPUTOHOMETPUYECK
X QyHKIUN
YHUCIIOBOTO
aprymeHTa

85

86

87

Tpuronomerpuueck
ast OKPY>KHOCTb,
orpesieNieHue
TPUTOHOMETPHUECK
X QyHKIUAN
YHCIIOBOTO
apryMeHTa
OcHOBHBIE
TPUTOHOMETPHUECK
ue GopMyIibl
OcHoBHbIE
TPUTOHOMETPHUYECK
ue GopmyJibl

88

OcHoBHbIE
TPUTOHOMETPHYECK
ne GopmMyIIbl

&9

90

OcHoBHbIE
TPUTOHOMETPHUYECK
ue GopMyJibl
[IpeobpazoBanue
TPUTOHOMETPHUECK
WX BBIPAKEHUN

91

ITpeoOpa3oBanue
TPUTOHOMETPHUUECK
UX BBIPAKEHUU

92

[Ipeo6pa3oBanue
TPUTOHOMETPHUUYECK
UX BBIPAKEHUU

93

94

[Ipeo6pa3zoBanue
TPUTOHOMETPHUUECK
UX BBIPAKEHUHN

Pemenune

TPUTOHOMETPHUUYECK
UX YpaBHEHHI




95

Pemenue
TPUTOHOMETPUYECK
UX YPaBHECHUH

96

Pemenue
TPUTOHOMETPUYECK
UX YpaBHEHUHU

97

98

Pewmenue
TPUTOHOMETPHUUYECK
UX YpaBHECHHUM

Pemenune

TPUTOHOMETPHUUYECK
UX YpaBHEHHI

99

Pemenne
TPUTOHOMETPUYECK
UX YPaBHEHUU

100

101

Pemenue
TPUTOHOMETPUYECK
UX YpaBHEHUU

KonTponbhas
pabora:
"TpuronomeTrpuyec
KHE BBIPAXKEHUS U
TPUTOHOMETPHUUECK
ve ypaBHeHUs"

102

ITocnegoBaTenpHOCT
H, CIIOCOOBI 3aJaHUs
IIOCJIEOBATEIILHOCT
eil. Metox
MaTeMaTHIEeCKOHN
WHIYKIAH

103

MOHOTOHHBIE B
OTpaHUYCHHBIC
IIOCJIEJOBATEIILHOCT
u. Ucropus ananmsa
OECKOHEUYHO MaJbIX

104

105

Apudmernueckas
nporpeccust
I'eomerpuyeckas
nporpeccus

106

beckoneuno
yObIBaroIas
reoMeTpuyecKas
nporpeccust

107

CyMMa GecKOHEYHO
yOBIBaroIIei




reOMETPUYECKON
MPOrpeccuu

108

JIuHelHBIN 1
SKCIOHEHIINAIbHBIN
poct. Hucio e.
DopmyJia CIOKHBIX
MPOLICHTOB

109

JIuHeHsbI 1
SKCIIOHEHIIUATbHBIN
poct. Hucio e.
DopmyJia CIOKHBIX
MPOLICHTOB

110

111

112

113

Hcnonb3oBanue
MIPOTPECCUU ISt
pelieHus: peaibHbIX
3a/1a4 PUKIATHOTO
xapaxkrepa
KonTponbhas
pabora:
"[TocnenoBarenbHOC
TH ¥ iporpeccun”

HenpepriBHbie
(GyHKIMH 1 UX
CBOMCTBA

Touka paspsiBa.
AcCHUMITOTHI
rpadukoB pyHKIUN

114

CaoiicTBa QpyHKIMIHA
HETPEPHIBHBIX Ha
OTpe3Ke

115

116

CaoiicTBa QpyHKIMIA
HENpEephIBHBIX HA
OTpe3Ke

Meron nHTEpBaNIOB
JUIS pELLICHUs
HEPaBEHCTB

117

Meton HUHTCPBAJIOB
I PCIICHUA
HCEPAaBCHCTB

118

Merto nHTEpBaIOB
JUISL pELIEHUS
HEPABEHCTB

119

[Ipumenenne
CBOICTB
HENPEPBIBHBIX




byHKIUH 115
peleHus 3aaa4

120

[Ipumenenue
CBOICTB
HETPEPBIBHBIX
byHKIUH 115
pelieHus 3aaau

121

IlepBas u BTOpas
MIPOU3BOIHBIC
byHKIIUU

122

123

Onpenenenue,
reOMETPUYECKUI
CMBICIT
MPOU3BOAHOM
Onpenenenue,
(bU3UYECKUI CMBICIT
MPOU3BOAHOMN

124

YpaBHeHue
KacaTeJbHOM K

rpaduky GyHKIUN

125

126

127

YpaBHeHue
KacaTeabHOU K
rpaduKy QyHKIHH
IIpousBoaHsbIe
JJIEMEHTapHBIX
byHKIUH
IIpousBoaHsbie
3JIEMEHTaPHBIX
byHKIUH

128

[IpousBogHas
CYMMBI,
IIPOU3BENICHNUS,
Y4aCTHOIO U
KOMIIO3ULIMU
byHKIUH

129

IIpousBogHas
CYMMBI,
IIPOU3BEIECHNUS,
YacTHOTO U
KOMITO3UIIUU

byHKIMIA

130

IIpousBogHas
CYMMBI,
IIPOU3BENEHNUS,
Y4aCcTHOTO U




KOMITO3UIIIH
byHKIUH

KonTponbhas
131 pabora:
"[IponzBognas"

[ToBTOpEHME,
000011IeHHE,

132 cucTeEMaTH3aIusI
3HAHMUI:
"VpaBHeHus"

[ToBTOpEHME,
000011IeHHE,
CUCTeMAaTU3alHs

133

Hrorosas
134 = KOHTpoOJbHaA
pabora

3HaHuil: "OyHkuun"

Urorosas
135 = KOHTpoOJbHas
pabora

[ToBTOpEHME,
00001IeHNE,
CUCTEMaTHU3AIIHS

136

3HAHUH

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

136 10

11 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBO 4acoB

Bcer  KonTpoJuabH
0 ble padoThl

IIpakTH4Yeck
ue padoThbl

Jlara
H3y4YeHH
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibH
ble pecypchbl

IIpumeHeHue
MIPOU3BOJHOM K
HCCIIEIOBAaHUIO
GbyHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenne
MPOU3BOAHOM K
HCCIIEA0BAHUIO
GbyHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI




IIpumeHenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
GbyHKIMA Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHune
MIPOU3BOAHOM K
HCCIEA0BAHUIO
GbyHKIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHenue
MPOU3BOAHOM K
HCCIEI0BAHUIO
byHKIUI HA
MOHOTOHHOCTH U
KCTPEMYMBI

IIpumenenne
MPOU3BOAHOM K
HCCIICTOBAHUIO
byHKIUI Ha
MOHOTOHHOCTh U
IKCTPEMYMBI

Haxoxnenue
HanOOJIBIIECTO U
HauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
GyHKIIUY Ha
OTpe3Ke

Haxoxnenue
HauOOJIbILIErO U
HAaUMEHBILIETO
3HAYEHUS
HEIPEPBIBHON
GbyHKIIUU Ha
OTpe3Ke

Haxoxnenue
HauOO0JIBILIETO U
HAaUMEHBILIETO
3HAYEHUS
HEIPEPBIBHOU
GbyHKIIUU Ha
OTpe3Ke

10

Haxoxnenue
HanOOJIBIIETO U




HaMMEHBIIIETO
3HAYCHUs
HEIPEPBIBHON
(GbyHKIMHM HA
OTpe3Ke

11

Haxoxnenue
HauOOJIBILIETO U
HaWMEHBIIIETO
3HAYEHUS
HETPEpPhIBHOU
GbyHKIMHA HA
OTpe3Ke

12

13

Haxoxnenue
HauOOJIBIIIECTO U
HAUMEHBIIIETO
3HAYCHUS
HETPEepPbIBHOU
¢byHKIMU Ha
OTpe3Ke

IIpumenenne
MIPOU3BOAHON 15t
HAaXO0XKJICHUS
HAWIYyYIIETO
pelieHus B
MPUKJIATHBIX
3a1auax

14

IIpumenenne
MPOU3BOJAHON JIs
HAXO0XKICHUSA
HAWIyYIIEro
pelieHus B
MIPUKIIATHBIX
3aja4ax

15

16

IIpumenenne
MPOU3BOAHON 1A
onpeneneHus
CKOPOCTHU U
YCKOPEHUS
pouecca,
3a1aHHOTO
dhopmymoit uin
rpaduxkoM
IIpumeHeHue
IIPOU3BOIAHOU [T
onpenencHus
CKOPOCTH U
YCKOpEHUs




npoiecca,
3aJJaHHOTO
dhopMmyIoit umu
rpagukoM

17

Kommnosumus
byHKIUH

18

Kommosunus
byHKIMIA

19

Kommnosumus
byHKIUH

20

I'eomerpuyeckue
00pa3sl ypaBHEHUI
Ha KOOPJMHATHOM
IIJIOCKOCTH

21

22

I'eomerpuueckue
o0pa3sl ypaBHEHUH
Ha KOOPJMHATHOM
IJIOCKOCTH

KonTponbhas
pabora:
"HccnenoBadue
GbyHKIHH C
TIOMOIIIBIO
MIPOU3BOTHOM"

23

24

25

26

[TepBooOpasnas,
OCHOBHOE CBOWMCTBO
epBOOOPA3HBIX

IlepBooOpasHble
3JIEMEHTapHBIX
¢byukuii. [IpaBuna
HAXOXJICHHS
epBOOOPA3HBIX

IlepBooOpa3Hble
3JIEMEHTaPHbIX
¢yukuuii. [IpaBuna
HAXOXKJICHUS
MepBOOOPA3HBIX
Wurerpai.

I'eomerpuyeckuii
CMBICJI MHTETpaia

27

Brraucnenue
ONPEACIEHHOT O
WHTErpaja mno
bopmyie
Hrrorona-
JletiOuunIa




28

Brraucnenue
ONPEACIEHHOT O
WHTEerpaja mno
dhopmyne
Hrrorona-
JletiOuunIa

29

IIpumeHeHune
MHTEerpaia s
HaXO0XICHUS
ioniaien IIOCKUX

duryp

30

31

IIpumeHenue
WHTETpaa Jyis
HaXOXKIEHUS
00BEMOB
T€OMETPUUYECKHIX
Ten

[Ipumeps! perieHuin
i depeHnanTbHbI
X YpaBHEHUU

32

[Ipumeps! perieHuin
mddepeHnranbHbL
X YPaBHEHHUU

33

Maremarnueckoe
MOJIETTUPOBAaHUE
peasIbHbIX
IIPOLIECCOB C
MTOMOUIbIO
muddepeHnanTbHbI
X YpaBHEHUH

34

KoHntponbnas
pabora:
"ITepBooOpazHas u
uHterpan"

35

Tpuronomerpuueck
ne QyHKINH, UX
CBOWCTBA U
rpaduxu

36

Tpuronomerpuueck
ne QyHKINH, UX
CBOWCTBA U
rpaduxu

37

Tpuronomerpuueck
ue QyHKIUH, X
CBOWCTBA U
rpaduku




38

Tpuronomerpuueck
ue QpyHKIUH, uX
CBOMCTBA U
rpaduku

39

Tpuronomerpuueck
ue QpyHKIUH, uX
CBOWCTBA U
rpaduKu

40

Ot60p KOpHEH
TPUTOHOMETPUYECK
UX YPaBHEHHUH C
MIOMOUIbIO
TPUTOHOMETPUYECK
01 OKPY>KHOCTH

41

OT16op KopHEH
TPUTOHOMETPHUUECK
UX YPaBHEHHUH C
MOMOILBIO
TPUTOHOMETPHUUECK
Ol OKpYKHOCTH

42

OT16op KopHEH
TPUTOHOMETPHUUECK
UX YPaBHEHHUH C
MTOMOUIBIO
TPUTOHOMETPHUUECK
OM OKpPYKHOCTH

43

44

OT16op KopHEH
TPUTOHOMETPHUUECK
UX YPaBHEHUH C
MTOMOUIBIO
TPUTOHOMETPHUUECK
OM OKPYKHOCTH
Pemenne

TPUTOHOMETPUYICCK
HUX HCPABCHCTB

45

Pemenne
TPUTOHOMETPUYECK
X HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYECK
WX HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYECK
HX HEPABEHCTB

48

KonTponbHas
pabora: "['paduku




TPUTOHOMETPUYECK
uX (QyHKIHH.
Tpuronomerpuueck
ve HepaBeHcTBa"

49

OCHOBHBIE METOBI
pelieHus
IMOKAa3aTEIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOJIBI
peleHus
MOKa3aTeJIbHbIX
HEPABEHCTB

51

52

53

54

55

OCHOBHBIE METOJIbI
peLeHus
MOKa3aTeJIbHbIX
HEPABEHCTB

OCHOBHBIE METOJIbI
peLeHus
IOKa3aTeJIbHbIX
HEPABEHCTB

OCHOBHBIE METOJIbI
pelieHus
norapupMUIECcKux
HEPaBEHCTB

OCHOBHBIE METObI
pelIeHus
Jorapu(pMHIECKUX
HEPaBEHCTB

OCHOBHBIE METOBI
pelieHus
norapupMUIECKUx
HEPABCHCTB

56

OCHOBHBIE METOBI
pelIeHus
norapuGpMuIECKux
HEPABEHCTB

57

OCHOBHBIE METOBI
pelIeHus
HPPAIUOHATEHBIX
HEPaBEHCTB

58

OCHOBHBIE METOIBI
pereHus
HMPpAOHATBHBIX
HEPaBEHCTB

59

OCHOBHEIE METOJIBI
pereHus




UPpaLMOHAIIbHBIX
HEPaBEHCTB

60

OCHOBHBIE METOJIbI
peuieHus
MPPALMOHAIIBHBIX
HEPaBEHCTB

61

I'padpuueckue
METOJIbI PEIICHUS
UppaIMOHAITBHBIX
YpaBHEHUI

62

63

I'padpuaeckue
METO/Ibl PEIICHUS
UPPaLMOHATIbHBIX
ypaBHEHUI

I'padpuueckue
METO/IbI PeIIeHuUs
MOKa3aTeNbHBIX
ypaBHEHUI

64

I'paduueckue
METO/IbI PEIICHHS
MOKa3aTeIbHBIX
HEpPaBEHCTB

65

I'paduueckue
METO/Ibl pelIeHuUs
JorapupMHUECKUX
ypaBHEHUI

66

I'paduueckue
METO/Ibl peIIeHuUs
JorapuMUIECKIX
HEPABEHCTB

67

I'paduueckue
METO/Ibl PEIIECHUs
norapuMUIECKIX
HEPaBEHCTB

68

I'paduueckue
METO/Ibl peIIeHuUs
MOKAa3aTeNbHbIX U
JorapuMUIECKIX
YpaBHEHUU

69

I'padnueckue
METO/Ibl pelIeHuUs
[TOKa3aTeJbHBIX U
JorapuMUIECKIX
YpaBHEHUU

70

I'padpuaeckue
METOIBI pEIICHUS




MoKa3aTeIbHbIX U
JOrapuPpMHUECKUX
HEPaBEHCTB

71

I'paduaeckue
METO/IbI PEIICHUS
MOKA3aTeNbHBIX U
norapupMHIECKUX
HEPABCHCTB

72

KonTponbhas
pabora:
"UppannoHanpHele,
II0Ka3aTeNbHbIE U
norapudmmuueckue
HepaBeHCTBA"

73

KommiekcHrie
qHuCa.
AnreOpanyeckas u
TPUTOHOMETPUUECK
ast (GOpMBI 3aITUCH
KOMILJICKCHOTO
qyucia

74

75

76

Kommiekcusie
qHca.
Anrebpanueckas u
TPUTOHOMETPUYECK
ast popMbI 3anucu
KOMILJIEKCHOTO
qrcia

Apudpmernueckue
oTiepariu ¢
KOMIUIEKCHBIMU
qHrCIaMu

Apudmernueckue
oIeparuy ¢
KOMILIEKCHBIMU
qHCcIaMu

71

N3ob6paxenue
KOMILIEKCHBIX
YHcen Ha
KOOPAMHATHOU
IUIOCKOCTH

78

N3ob6paxenue
KOMIIJIEKCHBIX
4yycesl Ha
KOOPAMHATHOU
TJIOCKOCTH




79

®opmyna Myaspa.
Kopnu n-oit
CTEIICHU U3
KOMIUIEKCHOTO
qucia

80

®opmyna Myaspa.
Kopnu n-oit
CTENEHHU U3
KOMIUIEKCHOTO
qucia

81

82

IIpumeHeHue
KOMIUTEKCHBIX
qHCceN IS
pelieHus
(hU3UYECKUX U
TE€OMETPUUYECKUX
3a/aq

KoHnrtponbnas
pabora:
"KoMIniekcHbIE
gucna"

83

HarypanbHsie n
LeNIble YNCIa

84

85

86

87

HarypanbHbie n
LeNIbIe YNCIA

IIpumenenne
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
qucell

IIpumeHeHue
IIPU3HAKOB
JEJIMMOCTH LENBIX
qucel

[Ipumenenne
MIPU3HAKOB
JETMMOCTH LIEJIBIX
yucen: HOJl u
HOK

88

[Ipumenenne
MIPU3HAKOB
JETUMOCTH LIEIIBIX
yucen: HOJI u
HOK

&9

[Ipumenenne
IIPU3HAKOB
JEIMMOCTH LIEJIbIX




YHUCEJ: OCTATKH 110
MOJYJIIO

90

[Ipumenenue
MIPU3HAKOB
JETUMOCTH LIEITBIX
YHUCEJN: OCTATKH 110
MOJYJIIO

91

[Ipumenenue
MIPU3HAKOB
JETUMOCTH LIEITBIX
YHUCEJ: alITOPUTM
EBxnnpa nis
pelieHus 3aaay B
LEJIBIX YUCIIax

92

93

KoHntponbnas
pabora: "Teopus
LenbIx yucen"

Cucrema u
COBOKYIHOCTb
YpaBHEHUM.
PaBHOCHIBHEIE
CUCTEMEI B
CUCTEMBI-
CIIEICTBUS

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEIE
CHCTEMEI U
CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METOBI
peuIeHus CUCTEM U
COBOKYITHOCTEMN
paloHaIbHBIX
ypaBHEHUN

96

OCHOBHBIE METOIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
HpPpALMOHATIBHBIX
ypaBHEHUN

97

OCHOBHBIE METOIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
MOKa3aTeJIbHbIX
ypaBHEHUHI




98

OCHOBHBIE METO]IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
MOKa3aTeNbHbBIX
ypaBHEHUM

99

OCHOBHBIE METO]IbI
pelIeHUs] CUCTEM U
COBOKYITHOCTEM
JorapupMUIECKUx
ypaBHEHUH

100

OCHOBHBIE METOJIbI
pELIEHHs] CUCTEM U
COBOKYITHOCTEM
norapupMuUIEcKux
ypaBHEHUI

101

102

[IpumeHenne
CUCTEM K PELICHUIO
MaTeMaTHYECKUX
3aJa4 U 3a]a4 U3
pa3IMYHBIX
o0ractell HAYKH U
pEaTBLHOM KHU3HH,
HHTEpIIpEeTaLNs
MOJTy4YE€HHBIX
pe3yabpTaToOB

IIpumeneHue
CUCTEM K PELICHUIO
MaTE€MaTHYECKUX
3a/1a4 v 3a7a4 U3
pa3INYHBIX
oOnactell HAyKH U
peanbHON KU3HU,
HHTEPIIpETALNS
IIOJIyYE€HHBIX
pe3yabTaToB

103

[Ipumenenne
HEPABEHCTB K
PELIEHUIO
MaTEMaTHYECKUX
3a]a4 U 3a7a4 U3
pa3IMYHBIX
oOrnactell HAyKH U
peanbHON KU3HU,
MHTEpIIpEeTaIHs
MIOJTy4YE€HHBIX
pE3yJIbTaTOB




104

KonTponbHas
pabota: "CucreMsl
paroHaIbHBIX,
UppalMOHATILHBIX
MOKAa3aTeNbHbBIX U
Jorapu(MUIECKIX
ypaBHeHUI"

105

Panmonanbuble
YpaBHEHUS C
rnapameTpamu

106

Panmonanbuble
HEPABEHCTBA C
rnapameTpamu

107

108

109

110

PanmonanbHble
CHUCTEMEI C
rnapaMeTpamu

UppatnmonansHbie
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

UppatnmonansHbie
CUCTEMBI C
napameTpamu

IToka3aTennHBIC
ypaBHEHUS,
HEpaBEHCTBA C
rnapameTpamMmu

111

Tloka3arenbpHble
CUCTEMBI C
rnapameTpamu

112

Jlorapudmuyeckue
YpaBHEHU,
HEPaBEHCTBA C
napameTpamMmu

113

114

Jlorapudmuueckue
CHCTEMBI C
napameTpamu
Tpuronomerpuueck
Ue ypaBHEHUs ¢
napamMeTpamu

115

Tpuronomerpuueck
1€ HEPaBEHCTBA C
rapameTpamu

116

TpuronomeTpuueck
1€ CUCTEMBI C
napameTpamu




117

[Toctpoenue u
HCCIIEI0BAHKE
MaTeMaTUYeCKUX
MojieTiell peanbHbIX
CUTYyallui C
MTOMOIUIbIO
YpaBHEHUH ¢
rnapameTpamu

118

119

[Toctpoenue u
HCCIIEI0BAHNE
MaTeMaTHYECKUX
MOJIETIEN peaTbHbIX
CUTYaLUi C
IIOMOIIBIO CUCTEM
YpaBHEHUH ¢
napameTpamu

[Toctpoenue u
HCCIIE0BAHNE
MaTeMaTUYeCKUX
MOJIENIEN PeaTbHbIX
CUTYyalHUi C
IIOMOILIbIO CUCTEM
YPaBHEHUH C
rnapameTpamu

120

KoHntponbnas
pabora: "3amauu c
napamerpamu”

121

[ToBTOpEHME,
000011IeHNE,
cHCTEeMaTH3aIUs
3HAHUM:
"YpaBHeHUs"

122

[ToBTOpEHME,
000011IeHNE,
CHCTEMaTH3aIIHs
3HAHUM:
"VpaBHeHus"

123

[ToBTOpEHME,
00001€enueE,
CHUCTEMaTHU3AIIHS
3HAHUM:
"YpaBHeHHUS.
Cucremsl
ypaBHeHuUi"

124

[ToBTOpEHME,
00001€enue,
cucreMarmui3anusa




3HAHUM:
"HepaBencrsa"

125

[ToBTOpEHME,
00001IeHNE,
CUCTEMaTHU3ALIH
3HAHUM:
"HepaBencrsa"

126

[ToBTOpEHME,
000011IeHNE,
CUCTEMaTHU3AIIH
3HAHUM:
"HepaBeHncrsa"

127

[ToBTOpEHME,
000011IeHNE,
CUCTEMAaTHU3aLHs
3HAHUM:
"[IponsBoaHas u eé
npuMeHeHue"

128

IToBTOpEHHE,
0000111eHNE,
CUCTEMAaTHU3aLUs
3HaHUM:
"[IponsBoaHas u eé
puMeHeHune"

129

[ToBTOpEHME,
00001€enuE,
CHCTEMAaTH3aIlHs
3HAHMIL:
"IIpousBoHas u €€
IpuMeHeHue"

130

[ToBTOpEHME,
000011IeHNE,
CHUCTEMaTHU3AIIHS
3HaHui: "UHTEerpan
U ero npuMeHexue"

131

[ToBTOpEHME,
00001I€eHNE,
CHCTEMAaTH3allHs
3HAHUU:
"OyHkuun"

132

[ToBTOpEHME,
00001€enue,
CHCTeMaTH3aLus
3HAHUU:
"OyHkuun"




133 cucTeEMAaTH3aINI 1

3HAHWUU:

[ToBTOpEHME,
000011IeHNE,

"®yHkuun"

134 = xoHTpoJIbHAs 1 1

pabota

HNrorosas

135 KOHTpPOJIbHAS 1 1

pabota

Hrtorosas

136

3HAHUH

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

[ToBTOpEHME,
000011IeHNE,
cHCTEMAaTH3alHs

136 10 0

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepsieMOro
pe3yabTarta

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMBbl cpeHero 061ero 00pa3oBaHusi

1

Yucia U BEIYMCIIEHU

1.1

OnepupoBaTh MOHATUSIMH: PAIIMOHATBLHOE U JIEHCTBUTEILHOE YHUCIIO0, OOBIKHOBEHHAS
U IecATUYHas! IpOOb, MPOLIEHTHI

1.2

BoinonusaTe apupMeTnueckue onepanuu ¢ paluOHAIBHBIMU U JI€HCTBUTEIbHBIMU
YUCIIAMHU

1.3

BrImonHATe npHOIMKEHHBIE BEIYMCIICHUS, UCTIONB3YS IPAaBUIIa OKPYTJICHUS, IEJIaTh
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BEIYMCICHUN

1.4

OmnepupoBaTh TMOHATUSMHU: CTEIEHb C IEJBIM TOKa3aTeleM, cTaHAapTHas Qopma
3alUCHA JIEUCTBUTEIBHOIO YHCIIA, KOPEHb HATYypAJIbHOW CTEMEHH; HCIOJIb30BATh
MOAXOAANIYI0 (OpMy 3amuCH JEUCTBUTEIBHBIX YHCEN JJIsi PEIICHUS MPaKTUYECKHX
3a7a4 U MPEICTABICHUS TaHHBIX

1.5

OHepI/IpOBaTL MNOHATHUAMU: CHUHYC, KOCHMHYC H TaHI'CHC IPOU3BOJIBHOI'O YTIJIa,
HCIIOJIB30BAaTh 3aIlMCh ITPOM3BOJIBHOI'O yrijia 4cpe3 O6paTHI)Ie TPUTOHOMETPUUCCKHUE

byHKIIMHA

VYpaBHEHUs U HEPABEHCTBA

2.1

IIOHATUAMU: TOXACCTBO, eoe,

pallMOHAJIBHOE, HPPALMOHAJIBHOC YPaBHCHUC, HCPABCHCTBO, TPUTOHOMETPUUCCKOC

OnepupoBatb ypaBHEHHE, HEpPaBEHCTBO,

ypaBHEHHE




BoimonuaTe  mpeoOpa3oBaHus TPUTOHOMETPUYECKMX BBIPQXEHUH W pelarb

22 TPUTOHOMETPUUYECKHE yPaBHEHHUS
BrImonHATe npeobpazoBaHys LENbIX, pallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHHH
23 Y pelIaTh OCHOBHBIE THIIBI LIEBIX, PAIMOHAIBHBIX U UPPAIIMOHATIBHBIX YPAaBHEHUN
HEPaBEHCTB
24 ITpuMeHATh ypaBHEHHS U HEPABEHCTBA /sl peILIeHHs] MaTeMAaTH4ECKUX 3a/1a4d U 3a/1a4
’ U3 Pa3IUYHBIX 00JacTell HAyKU U peabHOMN KU3HU
MonenupoBaTh pealbHble CUTyallUHd Ha sI3bIKE alNreOpbl, COCTABIATH BbIPA)KEHUS,
2.5 YpaBHEHMsI, HEpaBEHCTBA 0 YCJIOBHUIO 3aJ[a4y, UCCIIEA0BATh IOCTPOECHHBIE MOJIEIH C
UCIOJIb30BaHUEM alnapaTa anreopsl
3 OyHKImMH U rpaduku
OnepupoBarh NOHATHSAMU: (QYHKLIHUS, CIOCOOBI 3afaHus (YHKUUH, OOIACTh
3.1 OTIpENIeNIeHNs] W MHOXKECTBO 3Ha4yeHWH (yHKImH, rpaduk QyHKIUH, B3aUMHO
oOpaTHbIe PYHKITUH
19 OnepupoBaTh MHOHATHAMM: YETHOCTh M HEUYETHOCTh (YHKUMH, HYIU (QyHKIMH,
’ MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBath rpaduku GyHKIMN A7 pelieHus] ypaBHEHHUH
34 Ctpoutb U unTaTh TPAPUKH TUHEHHON QYHKIINHU, KBAIPATUIHON (DYHKINH, CTETIEHHOH
' (GYHKIMH C LIENIBIM TTOKa3aTeieM
Hcnons3oBath rpaduku GyHKIUN I UCCIICOBAHUS ITPOILIECCOB M 3aBUCHMOCTEH MPU
3.5 peleHny 33134 U3 JPYTHX yYeOHBIX NPEIMETOB M PEalTbHOM KHM3HH, BBIPAXKATDH
(dbopMyIaMu 3aBUCIMOCTH MEX/y BETHIHHAMHI
4 Hauana maTemMaTiHueckoro aHajimza
41 OnepupoBaTh NOHATHSAMH: MTOCIIEIOBATEIBHOCTD, apu(METHIECKAst U TeOMETpHYECKast
’ POrpeccun
47 OmnepupoBarh MOHATHAMHU: OECKOHEYHO YOBIBArOIasi reOMETpUYecKas MpOTpeccHs,
’ CyMMa OECKOHEYHO yObIBaIOLIEH reOMETpUUECKON MpOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIBHOCTH PA3IMUHBIMU CIIOCOOAMU
44 Vcnonb30BaTh CBOMCTBAa TOCJEOBATENBHOCTEl M MPOrpeccHil s peleHHs
' peanbHbIX 33Ja4 NPUKIIaHOTO XapaKTepa
5 MHoOkeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMH: MHOXECTBO, OTIEpAllUU HaJl MHO>KECTBAMH
59 Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JUis ONHCAHUS peabHBIX
' MIPOLIECCOB U SBJICHUH, TP PELICHUHU 33734 U3 IPYTUX YUeOHbBIX IPEAMETOB
5.3 OmnepupoBaTh NOHATHIMH: OTIPENICIICHUE, TEOPEMA, CIIEICTBUE, T0KAa3aTEIbCTBO
11 KJIACC
Kon .
IIpoBepsiemMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpoBepPsIEMOro .
00pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yJabTara

1

Yucna ¥ BBIYUCIIEHUS




1.1

OHepI/IpOBaTL NOHATUAMU: HATypaJIbHOC, HCJI0C YHUCIIO; HCIIOJb30BATH IMPU3HAKH
ACIIMMOCTH LECJIBIX YUCLCJI, PA3JIOKCHUC YHCJIa Ha TPOCTHIC MHOKUTCIIU JIA pCIICHUSA
3aga4

1.2

OnepupoBath MOHATHEM: CTENIEHB C PAllMOHAIbHBIM IIOKa3aTeNIEM

1.3

OnepupoBaTh MOHIATUAMHU: JIOTapU(PM UYHUCIA, JACCATUYHBIE W HATypalbHbIE
sorapuhMbl

VYpaBHEHUs U HEPAaBEHCTBA

2.1

IIpuMeHsTh CBOMCTBA CTENEHM JUIsl IPEOOpa3oBaHUs BBIPAXKEHUH, ONEPHUPOBATH
MOHATUSIMU: II0KA3aTEIIbHOEC YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI
II0Ka3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB

2.2

BoinonusaTe npeoOpa3oBaHMsl BBIpAKEHUH, colepiKallux JorapudMbl; ONepupoBaTh
MOHATHUSAMH: JIOTAPUPMHUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITBI
Jorapu(pMHUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

Haxogutb PCUICHUA HpOCTGfIH.IHX TPUTOHOMETPUICCKHNX HEPABCHCTB

24

OnepupoBaTh TNOHATUSAMHU: CHCTEMA JIMHEWHBIX YpaBHEHHMM U €€ pelleHHue;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [UIS PELUEHUsS IPAKTUYECKUX 3a1a4

2.5

HaxomuTe pemieHus MNOpOCTEHMIIMX CUCTEM UM COBOKYITHOCTEH palMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MO)IGJ'IPIpOBaTB pPCaJIbHBIC CUTYAllUHW Ha SA3BIKE anre6p1>1, COCTABJIATb BLIPAXKCHHA,
YpaBHCHUA, HCPABCHCTBA U CUCTEMEI 110 YCJIIOBUIO 3a/1a4X, UCCIICA0BAThH ITOCTPOCHHLIC
MOZCIIM C UCITIOJIb30BAHUCM allriapara aJ'IFC6pI)I

OyHKkMH U TpaduKu

3.1

OneprpoBaTh NMOHATHUSAMH: TIEPUOAMUYECKAs (YHKITHS, TMPOMEKYTKH MOHOTOHHOCTH
(YHKIIMM, TOYKH SKCTpeMyMa (YHKIMH, HAuOOJbIIee M HAaWMEHBIICC 3HAYCHUS
(GYHKIIUM Ha TPOMEXKYTKE; UCIIOJIb30BATh UX JUISl UCCIeI0BaHUS (DYHKITUH, 3aJaHHOM
rpagukoM

3.2

OnepupoBaTh MOHATHSAMH: TpaduKd I[OKa3aTelIbHOM, JIOrapupMuUUecKod u
TPUTOHOMETPUUYECKUX (PYHKUMH; M300pakaTb MX Ha KOOPJAMHATHOM IJIOCKOCTH U
UCIIOJIb30BAaTh AJIs PELIEHUS YPAaBHEHUM U HEPABEHCTB

33

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKd JIMHEMHBIX YpaBHEHHH H
HCIIOJIB30BAaTh UX JUIS PELICHUS CUCTEMBI JITMHEHHBIX YPaBHEHUI

34

Hcnonb3oBath rpaduku GyHKIMHA A1 MCCIeI0BaHUS POLIECCOB U 3aBUCUMOCTEN U3
JOPYTUX Y4eOHBIX JUCLMITIIUH

Hauana MmaTeMaTH4eCKOTO aHaJIM3a

4.1

OnepupoBaTh TOHATUSMU: HENpepbIBHAS (PyHKUMA, Mpou3BoAHAS (PyHKUUU;
HCIOJIb30BaTh N'€OMETPUYECKUN M (PU3NYECKUIl CMBICI MPOU3BOAHON ISl pelleHus]
3a1a4

4.2

Haxoautb npousBoiHbIE 371EMEHTAPHBIX (PYHKIINNA, BEIYUCIISTH IPOU3BOIHBIE CYyMMBI,
IIPOM3BEACHUS, YACTHOIO (PyHKIMIA

4.3

Vcnonb30BaTh NMPOU3BOAHYIO JAJSl HCCIENOBAaHUS (PYHKIUMM HAa MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSATDH PE3YyJIbTaThl UCCIIEOBAHUS K IOCTPOSHHIO TPaPUKOB

4.4

Hcnonbs3oBaTh MPOU3BOAHYIO AJId HAXOXKACHHUA HAWITYYLICTO PCIICHUA B IIPUKIIAHBIX,
B TOM YHCJIC COIUAJIBHO-3KOHOMHUYCCKUX, 3aJadax




45 OnepupoBaTh MOHATHAMU: TIEPBOOOPA3HAS ¥ MHTETPAJT; IOHMMATh TEOMETPHYECKUI 1
' (bu3HUECKHii CMBICI HHTErPaja

46 Haxomuts 1epBoOOpasHble DIIEMEHTApHBIX (YHKIIMMA, BBIYKCIATH HHTErPAl IO
' dopmyie Herorona — JleiiOuuia

47 Pemars TNpUKIAAHBIC 3aJaYd, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO |
' (u3MIECKOro Xapakrepa, CpeJICTBAME MATEMATHYECKOTO aHAIIM3a

IMPOBEPAEMBIE QJIEMEHTBI COAEP) KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Koxa
1 UYucna v BBIYMCIECHUS
Panmonanehbele uncna. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOM, MPOLEHTHI, OECKOHEYHBIE
11 nepuonuyeckue  ApoOu. ApudmeTrndyeckue oOmnepanuMd € PAalUOHAIbHBIMM  YHUCIIAMH,
’ peoOpa3oBaHUsl YHMCIOBBIX BbIpakeHUH. [IprMeHeHue npoOeil M MpPOLEHTOB AJIs pEIIeHHs
MIPUKIJIAIHBIX 3a7ja4 U3 PA3IMUHBIX OTpaciiedl 3HaHUI U PEAIbHOM KU3HU
JlelicTBUTENbHBIE YHCTA. PalyoHalbHBIE W HPpAlOHAIBHBIE YHCHA. ApUPMETHYECKHe
1.2 oIepaluy ¢ ACUCTBUTEIbHBIMU yncaamMu. [IpubnmkEénnble BEIYMCICHUS, IPAaBUIIa OKPYTIICHUS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp c uensiM mnokazatenem. CranpapTHas (opma 3amucH JAEUCTBUTENIBHOTO YHCIHA.
1.3 Ucnonp3oBanne mogxozismield (OpMBI  3alWCH  JSHCTBUTENBHBIX YHCENT JUISl PEIICHUs
IIPAKTUYECKUX 3a7a4 U MPEICTABIICHUS JAHHBIX
14 Apudmernueckuii KopeHb HaTypalbHOW creneHd. [leiicTBuS ¢ apupMETHIECKUMU KOPHIMHU
’ HATypaJIbHOM CTEIECHH
L5 CuHyCc, KOCMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apTYMEHTA
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE TPEOOPA30BAHUS
9 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX  BBIpAKEHUHA. OCHOBHBIE TPUTOHOMETPUYECKHE
’ bopmyIbI
23 VYpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeToa HHTEpBaIOB
2.4 Pemenue nenbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUM U HEPABEHCTB
2.5 Pemrenne uppanvoHaabHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Peuenue TpUroHOMETPUUECKUX YPaBHEHUI
57 [IpumeneHne ypaBHEHHH M HEpPaBEHCTB K pEIIEHUI0 MaTeMaTHYeCKMX 3aJad M 3a4ad U3
’ pa3auyuHbIX o0JacTel HAyKH U peaslbHOM KU3HU
3 OyHKIMH U TpaduKh
3.1 @yuk1ys, cnocoOsl 3aganus ¢pyHkuuu. ['paduk ¢pynkuuu. Bzaumuao oopatabie GpyHKIMH
39 Ob6nacTh ompeneneHus: U MHOKecTBO 3HaueHud ¢(ynkumu. Hynmum ¢ysxoun. IlpomexyTku
’ 3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH
33 CreneHHas QyHKLUS C HATYPaJbHBIM U LENBIM NOKa3areneM. E€ cBoiicTBa u rpadguk. CBolcTBa

U rpaduK KOpHS n-0il CTeneHn




34 Tpuronomerpudeckass OKpPY>KHOCTb, OINpPEICICHHE TPUTOHOMETPUYECKUX (YHKIUH YUCIOBOTO
' apryMeHra
4 Hauana maremaTtnueckoro anaimusa
41 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aaHusA OCJIEN0BATEILHOCTEH. MOHOTOHHEIE
’ [IOCJIEI0BATEIbHOCTH
ApudmeTrueckass U reoMeTpuueckas mporpeccuu. beckoHedHO yOBIBaroIias reoMeTpudecKas
47 nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH TeOMETpHUYECKO mporpeccuu. Dopmyiia
’ CJIOKHBIX MTPOLIEHTOB. Vcronb30BaHNe MPOTrPECCUU IS PELICHUS PEeaIbHbIX 3a/1a4 MPUKIaAHOTO
Xapakrepa
5 MHoO)kecTBa U JIOTUKa
MHokecTBO, omepalnuu Haj MHoXecTBamH. Jluarpammel Oinepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOXKECTBEHHOI'O arnmapara JJIsi OMHUCAHMUs pPealbHBIX MPOILECCOB U SIBICHUH, MpHU
pelieHnu 3a1a4 U3 APYruX y4eOHbIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucia u BHIYUCICHUS
1.1 Hatypanbuble u nenble uncina. [Tpu3Haku 1eTMMOCTH LENbIX YHUCes
1.2 CreneHb ¢ pallMOHAIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTuuHbIE U HaTypalbHbIE JIOTapUPMBI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXKEHUH, COAEPKAIINX JIOTapU(PMBI
2.2 [TpeoOpazoBaHue BeIpAKEHUI, COJEPKAIINX CTETICHU C PAllMOHABHBIM MTOKA3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA
26 Cucrtembl JUHEWHBIX YpaBHEHHMH. PelieHne NpUKIAIHBIX 3a7a4 C TMOMOIIBIO CHCTEMBI
' JIMHEVHBIX YPaBHEHUH
2.7 CucTtemMbl ¥ COBOKYTHOCTH PAllMOHAIBHBIX YPABHEHU U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a]a4 U 3a/1a4
’ U3 Pa3IMYHBIX 00NacTel HAYKH U PEaTbHOM KU3HU
3 OyHKIWH U TpaduKu
31 Oynknus. [lepuonnueckue Gynkiuu. [IpoMexyTku MOHOTOHHOCTH GyHKIIMHA. MaKCUMyMBI 1
' MUHUMYMBI QyHKIIMHA. Hanbosnpiiee n HauMeHbIee 3HaueHne (PYHKIIMH Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IpaduKu
33 [TokazarenbHas u norapupmMudeckast GyHKIIH, UX CBOHCTBA U rpaduKu
34 Hcnonp3oBanue rpapukoB GYHKIMI sl pelieHns ypaBHEHUN U IMHEHHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB pyHKIUH U1 UCCIEI0BaHNS IPOIIECCOB U 3aBUCUMOCTEH, KOTOpBIE
' BO3HUKAIOT MPH PEIICHUU 337124 U3 JPYTUX YYEOHBIX MIPEIMETOB U PEabHOM KUZHU
4 Hauana matemaTuueckoro aHaimsa




4.1

HemnpepoiBHble GyHKIIMN. MeTOI MHTEPBAJIOB IS PEIICHUS HEPABEHCTB

4.2 [TpousBoanHas dhyHkuuu. ['eomMmeTprudeckuii 1 GU3UIECKUNA CMBICI TPOU3BOTHOM

43 [Tpou3BoHBIE DIEMEHTApHBIX (QyHKIMH. DOpPMYINIbI HaXOXICHHUS MPOU3BOJHON CYMMBI,
' MPOM3BENIEHUS U YaCTHOTO (PyHKUIUH

44 [IpuMeHeHrEe TPOM3BOAHOM K HMCCIEIOBAHUIO (PYHKUIUI HA MOHOTOHHOCTH M SKCTPEMYMBI.
' Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYeHUS (PYHKIIUN Ha OTPE3Ke

45 IIpumeHeHne MpOU3BOAHON ISl HAXOXKACHHS HAWIYYILIErO PEeMIEeHUs B IPUKIIAHBIX 33/1a4ax,
' JUISL OTIpEJICJIEHUS] CKOPOCTH TpoIiecca, 3a1aHHOro GopMyIIoil uiH rpaduKkom

4.6 ITepBooOpaznas. Tabnwuia mepBooOpa3HBIX

47 WuTerpai, ero reoMeTpudeckuii u (u3HMYecKuil CMBICI. BerarcieHne naTerpaia mno gopmyie

Herorona — Jleibauna

IMPOBEPAEMBIE HA ETD 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHWS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI CPEJTHET'O OBIIET'O

OBPA30OBAHUSA
Kon N
IIpoBepsiemble TpeGoOBaHUSI K NMPeIMETHBIM Pe3yIbTaTaM 0CBOEHHs OCHOBHOM
NpoBepsieMOro .
poBep 00pa30BaTeJILHON MPOTrPaMMBbI CpeIHero 001ero 00pazoBaHus
TpeOOBaHMS

Brnagenne Meronamu J10Ka3aTeNnbCTB, AJITOPUTMAMHU pEIICHUs 3ajad; yMEHHE
dbopMynIMpoBaTh M ONEPUPOBATH MOHATUSAMH: ONpEAEICHHE, aKCHOMa, TEeopeMma,
CJIEZICTBHE, CBOWMCTBO, MPHU3HAK, OKA3aTeIbCTBO, PABHOCHUIIbHBIE (HOPMYIHUPOBKH;
OPUMEHATh UX; YMeHHe (OpMyIMpOBaTh OOpaTHOE U  MPOTUBOIOJIOKHOE
YTBEP)KACHUE, NPUBOAUTH MpPHUMEPhl W KOHTPIPUMEPHI, MCIIOIB30BATh METO]
MaTEMaTUYECKOM MHIYKIUH; NPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS TIpU
pelleHny 3a7ady, OLEHMBATh JIOTMYECKYI0 IPAaBUIBHOCTb PACCyXKICHHUH; yMEHHE
OIEpUpPOBATh  IOHATHSAMH:  MHOJECTBO, IIOJMHOXECTBO, OIEpALlUd  HAJ
MHO’KECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIM amnmapar JUist
OIMCAHUs PEATBHBIX MPOLIECCOB U SIBJICHUN U IIPU PELLIEHUH 3a/1a4, B TOM YHCJIE U3

JIpYyruX Y4eOHBbIX MNPEIMETOB; YMEHHUE OINEpPUpPOBaTh MOHATHAMU: rpad, CBA3HBII
rpa¢, nepeBo, LMKI, rpad Ha IMIOCKOCTH; YMEHHME 3a/laBaTh U ONMCHIBaTh Ipadb

pa3IMYHBIMU CIIOCOOaMHU; MCIIONIBb30BaTh rpadbl MpU pEeLICHUH 3a/1a4

YMeHue onepupoBaTh NOHATHUAMHU: HATypallbHOE YHCIIO, LEJOE YHUCIO, CTENEeHb C
LIEJIBIM T10Ka3aTeIeEM, KOPEHb HATYpaJbHOM CTENEHH, CTENEHb C PalMOHAIBHBIM
NIOKa3aTeseM, CTENEHb ¢ ACHCTBUTEIbHBIM [T0Ka3aTeIeM, JOrapudm ducia, CHHYC,
KOCHMHYC M TaHI'€HC NPOM3BOJIBHOTO YHCIA, OCTATOK 10 MOAYJIO, pPalOHAJIbHOE
YHCII0, UPPALMOHAIIBEHOE YUCII0, MHOXKECTBA HATYPAJIbHBIX, 1I€JIbIX, PALlUOHAIIBHBIX,
JENCTBUTENBHBIX YACEN; YMEHUE UCIIOJIb30BATh IPU3HAKU AEIUMOCTH, HAUMEHbBIIUI
o0wIMii enuTens U HaMMEHbIIee 001ee KpaTHoe, anroput™ EBkiuaa npu pemiesun

3ala4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UITHUOHHBIMU CUCTCMAaMU CUHUCIICHUS, YMCHUC

BBITIOJTHATH BEIYHCIICHHE 3HAUCHUI 1 npe06pasoBaHI/1$[ BBIpa)KeHI/Iﬁ CO CTCIICHAMHU U




jgorapupmamu, Mpeodpa3oBaHusi JPOOHO-PAIIMOHATBHBIX BBIPAKEHUH; yMEHUE
ONEpUpPOBaTh MOHATHSMH: TOCIEI0BAaTEIbHOCTh, apudmMerndeckas mporpeccus,
reoMeTpuueckasi — nporpeccus, OECKOHEYHO  yObIBaromias TreoMeTpuuecKas
MPOrpeccusi; YMEHHUE 3a/laBaTh IOCJIENI0BATEIILHOCTH, B TOM YHCJE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE OINEpUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIIO,
COMpPSIKEHHBIE KOMILJICKCHBIE YHCIIAa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4YHCIIa,
dopma 3amucH KOMIUIEKCHBIX 4YHCel (TreoMeTpHyecKasi, TPUTOHOMETpUYecKas |
anredpanyeckas); yMeTh POU3BOAUTH apu(PMeTUYECKUE NEUCTBUS C KOMIUIEKCHBIMU
YHCJIaMU; TPUBOJUTH IPUMEPHI UCIIOJIb30BAHMSI KOMIIJIEKCHBIX YHCEN; OIEPUPOBATH
MOHATUAMU: MaTpula 2x2 u 3x3, onpenennuTesib MaTPUIlbl, T€OMETPUUECKUN CMBICIT

OIpeAEIUTENS

YMeHue  omepupoBaTh  MOHATHSAMHU:  pallMOHAJIbHBIE,  UpPpalMOHAIbHBIE,
MOKa3aTeNbHbIE, CTENICHHbBIE, IOTapU(PMUIECKIE, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPAaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATh MOHITHSIMH: TOXKIECTBO,
TO/IECTBEHHOE MpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U

HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUW, HEPABEHCTB M CUCTEM; YMEHHE DEeIIaTh
ypaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C TOMOIIBIO PA3JIMYHBIX NMPUEMOB; PEIIAThH
YpaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoOM; MPHUMEHSTHh YpaBHEHHS,
HEpPaBEHCTBA, MX CHCTEMBI JJIsi PEUICHUS MaTeMaTHYEeCKUX 3a/ady U 3a1ad U3

Ppa3INIHbIX obnacrei HAaYyKH U peaHbHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIMS, YETHOCTb (QYHKIMH, IEPUOJUUYHOCTh
(GYHKIWU, OTpaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTh (YHKIHH, D3KCTPEMYM
¢GyHKUMM, HaumOonbllee W HaUMEHbIEe 3HaueHHs (QYHKIUMM Ha TMPOMEXKYTKE,
HeTpepbiBHAsE (QYHKIOMSA, acUMOTOTHI Tpaduka (yHKIHMH, TepBas M BTOpas
MPOU3BOAHAS (PYHKIIMHM, T€OMETPUYECKUH M (PUIUYECKHI CMBICI TPOU3BOIHOMH,
nepBooOpa3Hasi, OnpeAeTIEHHbI HHTETPAT, yMEHHUE HAXOAUTh aCHMIITOTHI TpaduKa

GYHKIIMHM; YMEHHE BBIYHUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHUS, YAaCTHOTO U
KOMITO3UIINH (YHKIMH, HAXOAWUTh YpaBHEHHE KacaTelbHOW K Tpaduky (QyHKIUH,
YMEHUE HAXOAWUTh MPOU3BOJHBIE 3JIEMEHTapHBIX (DYHKIMI; YMEHHE HCIIOJIb30BaTh
NIPOM3BOTHYIO TSl ICCIIeIOBaHUs (DYHKIINH, HAXOAUTh HANOOJIBITNE U HAMMEHBIIINE
3Ha4YeHUs1 QYHKUUN; CTPOUTH rpadKU MHOTOUWICHOB C UCIIOJIb30BAHKEM armapara

MaTeMaTHYECKOTO  aHalW3a; TMPUMEHATh TPOU3BOAHYIO UISI  HAXOXKICHHUS
HAWJIYYIIEro pelieHus B MPUKJIAIHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKUX U

bu3HYecKuX 3a7a9ax; HaXOIUTh TJIOMATH U O0BEMBI PUTYD C IIOMOIIBIO HHTErPasia;
OPUBOJUTH  NPUMEPHl  MATEMaTHYECKOTO  MOJICIMPOBAHUS  C  MOMOIIBIO

nudepeHIaTbHBIX YPaBHCHUN

YMeHue onepupoBaTh MOHATUSAMU: Tpaduk QYHKIMH, oOOpaTHas QYHKIMS,
KOMITO3UIMS (PYHKIMH, TuHeitHas QyHKIMA, KBagpaTHuHas (QyHKIH, palioHaIbHas

byHKIMs, cTeneHHas (QYHKOWS, TpUTrOHOMETpuYeckne QyHKIUHA, OOpaTHbBIE




TpUrOHOMETpUYeckre (YHKIMHM, MOKa3aTeldbHas M Jjorapudmuyeckas (yHKIHHU;
YyMEHHE CTpOUTh TpaduKyd H3YYCHHBIX (PYHKIUN, BBITOIHATH MPEoOpa3oBaHUs
rpa¢pukoB (GYHKUMH, HCIONB30BaTh Trpaduku [UIs M3YYEHUS NPOLECCOB H
3aBUCHMOCTEH, MPU PELICHUH 337a4 U3 APYIHX y4eOHBIX NPEIMETOB M 3a/1ad W3
peambHOM KHM3HM; BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BEITMUYMHAMU;
UCTIONB30BaTh CBOWCTBA U rpadMKH (yHKIUI U1 peIICHHs] YPaBHEHUH, HEPAaBEHCTB
U 3aJa4 C mapamMeTpamu; M300paxkaTb Ha KOOPIMHATHOW IIOCKOCTH MHOKECTBA

peleHui ypaBHEHH, HEPaBEHCTB U UX CUCTEM

VYmMmenue peuaTtb TCKCTOBBIC 3ala4YH PA3HbIX THIIOB (B TOM YHCJIC HA ITPOLICHTHI, TOJIN
N 4aCTH, Ha JABHWXKXCHUC, pa60Ty, CTOUMOCTb TOBApOB M YCIYI, HAJIOI'W, 3aJa4ud H
obnactu YIIPpABJICHUA JIMYHBIMHU U CEeMEHHBIMUA (bl/IHaHCElMI/I); COCTAaBJIATH BBIPAKCHUSA,
YpaBHCHHA, HCPABCHCTBA M HX CHCTCMbI IO YCJIOBUIO 3aJadyu, HCCICIOBATH
MMOJIYYCHHOC PCHICHUC W OLCHHUBATH HpaBI[OHOIIO6HOCTL pe3yJjibTaToOB;, YMCHUC
MOJCINPOBATH PCaJIbHBIC CUTYyallUU Ha A3BIKC MATCMATHUKH, COCTABJIATb BbIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA M HX CHCTCMbI II0 YCJIOBUIO 3aJadyu, HCCICIOBATH
MMOCTPOCHHBLIC MOACIN C HMCIIOJIB30BAHUCM allllapara anre6pH, HHTCPIIPCTUPOBATDH

IIOJIyYEHHBIA pe3ysIbTaT

YMeHue onepupoBaTh HOHATUAMU: CpelHEe apUPMETHUECKOoe, MeauaHa,
HauOoJblllee M HAWUMEHbLIEe 3HAYEHUs, pa3Max, JUCIEpCHs, CTaHJapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Ha0oOpa; yMEHHE W3BIIEKaTh, HWHTEPIPETHPOBATH
UHPOpPMALIMIO, TPEACTAaBICHHYI0 B TaOiMIax, Ha JAuMarpaMMmax, rpadukax,
OTPaXKAIOIIyI0 CBOMCTBA pEAJbHBIX MPOLIECCOB U SIBICHUN; TNPEICTABIATH
UHPOPMALIMIO C TOMOLIBI TAaOMUI] W JUarpaMM; MCCIENOBaTh CTATHCTUYECKUE
JAaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TpadUUecKUX METOJO0B M DJICKTPOHHBIX
CpeZCTB; rpadMuecKu HCCIeI0BaTh COBMECTHbIE HAOMIOACHNUS C MOMOIIBIO JHarpaMm

paccernBaHus U JINHEWHON PErpeccuu

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YalHbBI ONBIT U CllydailHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHSA; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIIOJIb30BaHUEM TIpapUuecKUX METOJO0B; MNPUMEHATh (QOPMYJIbl CIOXKEHHUS U
YMHOXKEHUSI BEPOSATHOCTEH, (QopMyIsly MOJHON BeposTHOCTH, dopmyiy bepnysin,
KOMOHMHATOpHbIE (PAKThI U POPMYJIBbI; OLIECHUBATh BEPOSITHOCTH PEabHBIX COOBITHIA;

YMEHHME ONEpUPOBATH MOHATHAMM: CllydailHas BEJIMYMHA, PpaCIpElelICHNE
BEPOATHOCTEH, MATEMATHYECKOE 0’KUJIAHUE, TUCIIEPCUS U CTAHJAPTHOE OTKIOHEHUE
CIly4alfHOM BeJNWYMHBI, (DYHKIMHU paclpelesieHus] U IJIOTHOCTH PAaBHOMEPHOTO,
MOKA3aTEeIbHOTO M HOPMAJIBHOTO PaCIpEeEeIICHUI; YMEHNE UCII0Ib30BaTh CBOWCTBA

U3YYEHHBIX PacCIpeleICHUN A PELICHUs 3a1a4; 3HAKOMCTBO C ITOHATUSAMHU: 3aKOH

OOJIBIINX YKCEN, METO/Ibl BHIOOPOYHBIX HCCIIEI0BAHUI; YMEHUE MPUBOAUTH TPUMEPHI
NPOSIBJIICHUS 3aKOHA OOJBIIMX YUCENl B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSIX;

YMCEHHUE ONCPUPOBATH IOHATUAMU: COUYCTAHUC, NMEPECTAaHOBKA, YHCIIO CO‘{eTaHI/IfI,




YHCII0 MepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE TPUMEHSATh KOMOMHATOPHbIE (DAaKThI
U pacCyXICHHS JJIsl PEHICHUS 3a]a4; OLICHUBATh BEPOSATHOCTH PEaIbHBIX COOBITHIA;

COCTAaBJISITh BEPOSTHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: TOYKA, HpsiMas, IUIOCKOCTb, HPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YyTJa, INIOCKAN yTOJ, IBYTPAHHBIN yroJ, TPEXTpaHHbIA yrod,
CKPEIIMBAIOIINECS NPSAMBbIE, NApajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD NPAMBIX U
IJIOCKOCTEM, yroa MEXIy MNPSMBIMH, YroJl MEXAYy HpsIMOM M IUIOCKOCTBIO, YIoOJ
MEXJly IJIOCKOCTSIMH, PAacCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIy
MPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh PU PELICHUN
3a1a4 M3y4YeHHbIe (aKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE OLCHMBATH pa3Mephb
O00BEKTOB OKPY’KAIOLIEr0 MHPA; CTPOUTH MATEMAaTUYECKHUE MOJEIU C IMOMOIIbIO
FEOMETPUUYECKUX TMOHATUM W BEJIWYMH, PEIIaTh CBS3aHHBIE C HUMHU IPAKTUUYECKHE

3aa4u

10

YMeHue onepupoBaTh HOHATHSAMH: IUIOMIAAL  (QUTYphl, O00BEM  (UTYDHI,
MHOTOTPaHHMK, HpPaBUIbHBI MHOIOIpDAaHHHMK, CEUYE€HHE MHOIOIpaHHMKa, KyoO,
napaieNenure]], pu3Ma, TupamMmusIa, GUrypa u moBEpXHOCTh BPAILICHHS, IIMIINH/ID,

KOHYC, 1ap, chepa, miomaab chepsl, IIONaab HOBEPXHOCTH MUPAMUIBI, IPU3MBI,

KOHyca, LMIMHApPA, 00bEM KyOa, MpsSMOYIrOJbHOIO Napasuleenurena, Mupamuibl,
OpU3MBI, IWIMHIpPA, KOHYyca, LIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHUS KOHyca U
LWINHAPA, MapajUle]IbHbBIE OCH MM OCHOBAHUIO, CEYEHUE IIapa, IUIOCKOCTh,
Kacaroasicsi cepsl, HUIMHIPA, KOHYCa; YMEHUE CTPOUTh CEUEHNE MHOTOIPaHHHKa,

n300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI X TIOBEPXHOCTH BpAIIEHUS, UX CEUCHUS, B TOM
qyci€ C TIOMOILIBI0 DJIEKTPOHHBIX CPEACTB; YMEHHME NPUMEHATH CBOWCTBA
TEOMETPUYECKUX  (QHUTYp, CAMOCTOSTETBHO  (HOPMYTUPOBATH  OMpPEIACIICHHS
U3y4yaeMbIX (PUTyp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX
¢uryp, o0OCHOBBIBaTh WJIM OMNPOBEPraTh HUX; YMEHHE IMPOBOIUTH KIIACCU(PUKALUIC
¢buryp mo pasiM4HbIM HPU3HAKaM, BBIMOJHATH HEOOXOAMMBIE OMOJHUTEIbHbIE

HOCTPOCHHS

11

YMeHue omnepupoBaTh MOHATHUSMHU: JIBHKEHHE B MPOCTPAHCTBE, NapasuleIbHBIN
HepeHoOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue
no100us, no00HbIe (PUTyphl; yMEHHE paclO3HABaTh paBHbIE U MOJO0HBIE (DUTYPHI,
B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FEOMETPUUECKUE
OTHOILICHMS NPU PEIICHUM 33]ay; HAXOAUTh I€OMETPUYECKHE BEIMYUHBI (IJIMHA,
yTroJ1, IJIO0Ia1b, 00BEM) IPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3
peasibHOM KU3HU; YMEHHUE BBIYHCIATH I'€OMETPUYECKHE BEIUYMHBI (AJIMHA, YTOJI,
IoIaaAb, O00BEM, IUIOIAAb MOBEPXHOCTH), HCHOJB3Ys H3y4YeHHbIE (OpPMYJbl H
METOJIbl, B TOM 4YHCIIE: IUIOIIAAb MOBEPXHOCTH NHpPaMUIbl, MPHU3MBIL, KOHYCA,

UWIMHAPa, Twiomanb chepbl; 00bEM KyOa, MPSIMOYTOJIBHOTO Mapasulesienunesa,

[



nUpamMuzibl, IPU3MBI, LWIMHIpA, KOHYCa, L1apa, yYMEHUE HAXOAUTb OTHOIIEHUE

00BEMOB MOOOHBIX PUTYD

12

YMeHHne onepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CHCTEMa KOOPJIWHAT, BEKTOD,
KOOPJIMHATHI TOYKU, KOOPJIUHATHI BEKTOPA, CYMMa BEKTOPOB, ITPOU3BEJCHUE BEKTOPA
Ha YHUCIO, pa3joXKeHHe BEKTopa Mo 0a3ucy, CKalsipHOE IMPOU3BENEHUE, BEKTOPHO
MPOU3BEJICHUE, YIOJl MEXJy BEKTOpPAMU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA WU
KOOPAMHATHBIN METON Ui peUIeHHs] TeOMEeTpUYEeCKHX 3a7ad M 3a7ad JIpYyrux

y4eOHBIX IPEAMETOB

13

VYMeHne BbIOMpaTh NOAXOAALIMM METOJ JJI pELIeHUs 3aJaud; IOHUMaHHe
3HaYMMOCTH MAaTEMAaTHKH B M3YYEHUH MPHUPOJHBIX M OOIIECTBEHHBIX MPOILECCOB
ABJICHUI; YMEHHUE DPACIO3HABATh IPOSBICHUE 3aKOHOB MATEMAaTUKH B HMCKYCCTBE,
YMEHUE IPUBOJAUTH IPUMEPBl MATEMATUYECKUX OTKPBITUI POCCUNCKON U MUPOBOU

MaTeMaTHU4eCKOMU HAayKH

~

HHEPEYEHD 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbnble u nenbie yncna. [Ipu3Haku 1eIMMOCTH LENIbIX YHUCeN
12 Pannonaneupie ymncna. OOBIKHOBEHHBIE M JECSATHYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
' MEePUOINYECKHUE TPOOH
L3 ApudmeTnueckuii KOpeHb HaTypalIbHOU CTeneHu. JelcTBus ¢ apuMeTHIECKUMHI KOPHSIMU
' HATypaJIbHOMN CTEIICHU
1.4 Crenens ¢ nensiM nokasaresneM. CTeneHs ¢ palloHaIbHbIM Noka3aTesneM. CBONCTBA CTENIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC, apKTaHI€HC
' YHUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHBIC M HATYpaJbHBIE JIOTAPU(HMBI
JeiicTBuTenbHble uYncina. ApupMETHYeCKHe Olepanud C JICHCTBHTEIBHBIMH YHCIAMH.
1.7 [TpubxE€HHBIE BBIUMCICHUS, TpaBUIA OKPYTJCHHs, NPUKHIKA M OILEHKAa pe3yJbTaTa
BBIYMCIICHUI
1.8 [IpeobpazoBanue BeIpaKeHUN
1.9 KommniekcHbie uncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Llenbie u poOHO-palMOHATBHBIC YPABHEHUS
2.2 HppanuroHanpHble ypaBHEHUS
23 TpuronomeTpuyecKkre ypaBHEHHUS
2.4 [TokazarenbHble U Jorapu@MUUEcKie ypaBHEHUS
2.5 Llenbie 1 qpoOHO-paIMOHATBHBIC HEPAaBEHCTBA




2.6

HppanuoHanbHble HEPABEHCTBA

2.7 [TokazaTenbHbIC U TOTapU(PMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpruieckre HEPaBEHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEeHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX YpaBHEHUM. ONpeaeIUTEN b MATPHUIIBI
3 OyHKIMU U Tpaduku
31 OyHKMA, crnocoObl 3amanus QyHkiuu. ['paduk GyHkmuu. Bzanmao oOpaTHbie (QyHKIHH.
' Yérubie u HeuéTHbIe pyHKuuU. [lepronnueckne GyHKINU
Ob6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHMH (QyHKuuu. Hymm ¢ynkumu. [Tpomexytku
32 3HAKOIIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCHMyMbl W MHUHHUMYMBI
¢dbyuxun. Haubombiiee u HanMeHblee 3HaueHne GYHKIIUN Ha TPOMEKYTKE
13 CrenenHasi (yHKUMS C HAaTypaJbHBIM W LEJIBIM IoOKa3aTeneMm. E€ cBoiicTBa M Tpaduk.
' CBoiicTBa 1 rpa)uK KOPHSI 71-0¥ CTETICHU
34 Tpuronomerpudeckue QyHKIIMU, UX CBOICTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkiuil. CBolicTBa (YHKIIH, HEMpPEPHIBHBIX Ha
' OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccuu. @opmyia CI0KHBIX MPOLEHTOB
4 Hayana matematruyeckoro anaiansa
4.1 [IpousBonnas ¢pyukiuu. [Ipons3BoiHbIE F1€MEHTAPHBIX (PYHKINN
42 [IpumeneHune Npou3BOAHOM K MCCIEIOBAHUIO (YHKIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxnenne Hauboblero 1 HaMMEHbIIETo 3HaueHNs QYHKIUU Ha OTpe3Ke
43 [IepBoobpaznas. MuTerpan
5 MHokecTBa 1 JOTHKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. [luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH




7.4 Tena v MOBEPXHOCTH BpaLIEHUS

7.5 KoopanHatel U BEKTOPBI

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Amumos III.A.Anrebpa u Havana MmaTeMatudeckoro ananusa 10-11 kmaccel. ba3oBwlii U yriryOeHHBII

ypoBHH. YueOHuk. M: [Ipocsemienue, 2025

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

COopHUK TUNIOBBIX 3a/IaHUH JJIsl TEKYIIErO OLIEHWBAHUs M0 y4eOHBIM IpenaMeTam «MaTemMaTuka» u
«Mudopmarukay. (2024 r.)YuebHo-meroanueckoe odecrneueHue npenogaBanus marematuku. 10-11
knaccol (2024 1.)

Meroanueckue pekomeHaanuu. CuctemMa OleHKU JOCTUKEHUH MIJIaHUPYEMBIX PEIMETHBIX PE3YJIbTaTOB
ocBoeHus yuebHoro npeamera «Marematukay. 10-11 kmacest (2024 r.)

Meroanueckuii ketic. [Ippumenenne mpou3BoaHON K HccieqoBanuto GpyHkiuu. Marematuka. 10-11 kmacchbr
Meroanueckuii Keic. MHOTro4JIeHbl OT OJTHOM NEpEeMEHHOM. JleIeHne MHOTrouJIeHa HA MHOTO4JIEH.
Maremaruka. 10-11 xmaccer (2024 r.)

MeTtoauueckuii keiic. MaTpudHbIi crioco0 pelieHus: CHcTeM JIMHEWHBIX ypaBHeHuil. MartemaTuka. 10-11
knaccel (2024 1.)

MeTtoauueckoe nocobue. Maremaruka. 10-11 xmaccel yrmyOnénnsiit yposens (2023 r.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/
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