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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eGHOrO Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs s obywaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCy/IapCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAApTa CpeAHero obiiero oOpa3oBaHUs, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEeOOBaHHM, MPEABSBIIEMbIX K MaTeMaTH4YeCKOMY 0Opa3oBaHUIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
o0pa3oBaHus, LIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO U II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYaroIIUXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SBIAETCS OJHUM M3 Hauboiee
3HAYMMBIX B NPOrpaMMe CTaplleil MIKOJIbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH O0OecreyrBaeT
MHCTPYMEHTAJIbHYI0 0a3y Uil M3Y4YEHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HE00XO0IMMOM JIJIs1 OCBOEHHMSI KypCOB MH(POPMATUKH, O0IIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallluecsi OBJIAJIEBalOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIa/ICHUS 3aKOHaMU (PU3UKHU, XMMUHU, OMOJIOTHH, TOHUMAHUsI OCHOBHBIX TEHCHLIUH SKOHOMUKHU
U OOLIECTBEHHON JKU3HHU, II03BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IUQPPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BaTh UX B IMOBCEAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/ICHHE aOCTPaKTHBIMHM U JIOTMUECKHU CTPOTMMH MAaTeMAaTHUYECKUMM KOHCTPYKLUHUSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHHS,
UCMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTUIO, (OpPMHPYET
KpeaTHUBHOE U KPUTUYECKOE MbIlIeHHe. B xone u3yuenus anreOpsl M Hayasl MaTeMaTH4eCKOIro
aHaJIM3a B CTaplIed LIKOJIE yyalluecs IMOJIy4aloT HOBBIM ONBIT pelleHus NPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO  TIOCTPOEHUSI MAaTeMAaTUYECKUX  MOJENEH  pealbHbIX CHUTyallMd U
UHTEPIIPETALIMA  IOJIYYEHHBIX DPEIIECHUM, 3HAKOMSATCS C IpPUMEPAMH MaTEeMaTHYECKHX
3aKOHOMEPHOCTEHl B NpUpOJIe, HAYKE M B HUCKYCCTBE, C BbLAAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnanaet 3HaunTEIbHBIM BOCIUTATEIbHBIM IIOTEHIIMAIOM, KOTOPBIH pean3yercs Kak
yepe3 yueOHbI MaTepual, cnocoOCTBYIOMUN (GOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuKky y4eOHOU NeATebHOCTH, TPEeOyIomeld CaMOCTOSTENhHOCTH, aKKypaTHOCTH,
MPOJOKUTEILHON KOHIEHTPAlMU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN pe3yJsbTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajdaM MaTEeMaTUYeCKOrO aHalM3a JIeXKHUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusI.

CrtpykTypa Kypca «Anredbpa 1 Hauajga MaTeMAaTUYECKOT0 aHallM3a» BKIIIOYAET CIIEAYIOIINe
coJlep)KaTebHO-MEeTOANYecKkre JHUHUU: «Uucna U BeMUCIEHUA», «DyHKUMH U Tpadukmy,
«YpaBHeHUs U HepaBeHCTBa», «Hauana mareMaTnueckoro aHajinsa», «MHOXKECTBA U JIOTUKaY.
Bce ocHOBHBIE cOEpKATETBHO-METOANYECKUE JIMHUM WU3Y4alOTCS HA NPOTSHKEHMM IBYX JIET
oOydeHus B cTapllel IIKOJIe, €ECTECTBEHHO JOMOJHSASA JAPYr Jpyra M MOCTENEHHO HaCBIAsCh
HOBBIMHU T€MaMH U pasjenamu. JlaHHbIN Kypc SBISETCS UHTErPaTUBHBIM, TOCKOJIbKY 00bEeINHSAET
B cebe cojepkaHue HECKOJbKUX MaTeMaTHUeCKUX JAUCLUIUIMH: auredpa, TPUTOHOMETpPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBatOT BCE



Ooyee MIMPOKMM MaTeMAaTUYECKUM ammapaToM, Yy HHX IOCJIeI0BaTelIbHO (QOopMHUpYETCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTH MATEMATUUYECKYIO MOJIENb pealbHOM CUTYyallMu, TPUMEHSITh
3HaHUS, MMOJYUYEHHBbIE B Kypce «Airedpa M Hayajla MaTeMaTHYECKOTO aHalu3a», JJs pelieHus
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MIOJIyYEHHBIN pe3yJIbTar.

CogepxarenbHO-MeTOAMYECKas TMHUS «Unca v BBIMUCIICHUSD» 3aBepiiacT (POpMUPOBAHHE
HABBIKOB MCIIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikosie. B
cTapuieil mkosie oco0oe BHUMaHHUE ynemiseTcss (HOPMUPOBAHMIO MPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0Sl MCIIOJIIB30BAHHE PA3IMYHBIX (OPM 3alHuCU JACHCTBUTEIHHOIO
YKCJIa, YMEHHUE PALMOHAJIBHO BBHINOJIHATH JACHCTBUS C HUMH, JA€NIaTh NPUKUIKY, OLICHUBATH
pe3ynbrar. OOydaromuecsl IMONMyYar0T HABBIKA NPHUOMMKEHHBIX BBIYUCICHUH, BBITOIHEHUS
JNEHCTBUI ¢ YKCllaMu, 3alUCaHHBIMHU B CTaHAAPTHOU (QopMe, UCHOIb30BaHUS MaTEMaTUYECKUX
KOHCTaHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» pEAM3YyeTCSd Ha MPOTSHKEHUU BCEro oOydeHUs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXIOM paszfeie MporpaMMbl TMPETyCMOTPEHO pelieHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyyJaromuecs OBIaaeBal0T Pa3IMuHbBIMA METOIAMU PEIICHUS IIEIbIX,
paloHaIbHBIX, UPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
ypaBHEHUM, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
(GyHKIMA C TOMOIIBIO MPOW3BOJHOM, PEIICHWH MPUKIAIHBIX 3a7ad U 3a/1ad Ha HaXOXJEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKuuu. [laHHas comepkareiabHasi TUHUS BKIIOYAET B
cebst Takxke (HOpMUPOBAHKME YMEHUHN BBITIOJIHATH pacuéThl IO popMyliaM, TPeoOpa3oBaHus IEIbIX,
paloOHATBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUHM, a TAK)KE BBIPAKCHHM,
COJIepKalINX CTEMEeHW | JorapudMel. braromapss HW3ydeHWIO anreOpamyecKkoro Marepuala
MPOUCXOJUT JallbHENIIIee Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
dbopMUpPYIOTCS HAaBBIKM JEIyKTUBHBIX pacCyXIeHUH, pabdoThl ¢ CHUMBOJIBHBIMH (dopMamu,
MPEICTABICHHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC€ PAaBEHCTB U HEPABEHCTB. Anredpa
npemiaraeT 3QPEeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS TTPAKTUUECKUX U €CTeCTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO IEGMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIMK U rpaduKu» TECHO MEperieTaeTcs C
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MTOCIJIEI0BATEILHOCTh U3yUCHUSI
MaTepuaia. M3yueHue cTerneHHoM, oKa3aTeabHOM!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GbyHKIUI, UX CBOMCTB U rpadUKOB, UCMOJIB30BaHNE (PYHKIMHA A pelIeHus 3ajad U3 JPYrux
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHaJIH30M, TaK U
C pelIeHrEeM ypaBHEHUH U HepaBeHCTB. [Ipu aToM 60IbIII0€ BHUMaHUE YALsIeTCs (HOPMUPOBAHHIO
YMEHHUS BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMA BETWYMHAMU, WCCIIEI0BATH
MoJy4eHHbIe PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coaepiKaTeabHONW TUHUH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIIUX BBIPAaXKaTh 3aBUCUMOCTH MEX/y BEJIMYMHAMHU B
paznmuyHON (popMme: aHATUTHYECKOU, rpaduieckoil u cioBecHOW. Ero m3ydeHune crnocoOCTByeT
Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3AIHH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenbHast nuHus «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJSET CYHIECTBEHHO
pacCIIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK U TPUKIIAIHBIX 3371a4, TOCTYITHBIX 00YUYarOIINMCS, Y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHHI, OMPEaesaTh UX
HauOOJIbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHMs ImpoiieccoB. JlaHHasi cojep)kaTellbHas JMHUS OTKPBHIBAE€T HOBbBIE
BO3MOKHOCTH TOCTPOCHMSI MAaTeMaTHYECKUX MOJEJIEH pPEAIbHbIX CHUTyalWUHd, HaXOXIACHUS



HAaWIy4lllero peuieHHs B NPUKIAIHBIX, B TOM YHCJIEC COLMAIBHO-DKOHOMHMYECKHX, 3alayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opManbHO-JIOTNYECKOT0 M KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HaykKe, TEXHHKE M HMcKyccTBe. OOydarouyecs y3HarOT O
BBIIAIOIUXCS] PE3YJIbTaTaX, IOJIy4YEHHBIX B XOJI€ Pa3BUTHsI MAaTEMAaTUKHU KaK HayKH, U UX aBTOpax.

CopnepxarenpHO-MeTOAMYECKAsE TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTUKM U MpelaraloT HauboJsiee YHUBEPCAIbHBIM A3bIK, 00bEIUHIOIINI
BCE pasleibl MAaTeMATHKUM KU €€ TPWIOKECHHWM, OHU CBS3BIBAIOT DPa3Hble MaTeMaTHYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BakHO n1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKM U HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOr0 aHajIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUid, UCCIIEJOBAaHMSI 3TUX MOJEJIeH C MOMOIIBIO anmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJM3a M WHTEPHpPETAaluu IIOJY4YEHHBIX pe3yibTaroB. Takue 3agaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCs [yl pelIeHUs PUKIAaIHbIX 3a1ad. [lpu peniennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000LIaTh M KOHKPETH3HPOBATH IpOOJIEMY.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHu3yeTcs B
IpoLecce U3yUeHHs BCEX TEM Kypca «Anredpa v Hauaja MaTeMaTHYEeCKOro aHaIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca anreOpsl M Hadajl MaTeMaTHYecKoro aHajan3a Ha 6a30BoM
ypoBHE 0TBOJUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BHIYMCICHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUU U PEaIbHOM JKU3HH.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CranpapTHas Gopma 3amucH ACHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxofsmedl (GopMmbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 33/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTuaecKkuMu
KOPHSIMM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIbI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAlMOHAIBHBIX YPABHEHHUI U HEPAaBEHCTB.

Pemenue uppalvoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHrne ypaBHEHMII M HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 33Jad M 3a/1ad W3
pa3InYHbIX 00J1acTe HAYKH U pealbHON KHU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padpux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

Ob6nacTp onpeneneHuss U MHOKeCTBO 3HaueHUi ¢pyHkiuu. Hymu ¢ynkuuu. IIpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIMsS C HaTypalbHbIM M LI€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CaotlicTBa U rpaduK KOpHs N-0i CTEHEHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEJEICHUEe TPUTOHOMETPUUYECKUX  (PyHKIMH
YHCIIOBOI'O apryMEHTA.

Havyana maTreMaTH4ecKOro aHaJIM3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IMOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eckOHEUHO yOBIBaIOIIEH TeOMETPHUYECKONW MPOTrpeccuu.
dopmyra CIOXKHBIX IPOLEHTOB. Mcrnosnb30BaHME MPOrpeccuu Ui PELIEHMs PealbHBIX 3a4ad
MIPUKJIIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara i1 ONHMCaHHsA PCaJIbHBIX IMPOLCCCOB H SIBJ'IGHI/If/'I, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENEHHU.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIIECHUI0 MaTEMaTHMYECKHUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyuknus.  [lepuonuueckne  pynkumu. IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MMUHUMYMBI (yHKIuM. HauOonblnee M HauMeHbllee 3HaueHUE (DYHKUUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui HCCIIEOBAaHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas Gynkuuu. ['eomerprueckuii 1 GU3NUECKUA CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMysbl HaXO0XKIEHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET0 3HaUYeHUs (DYHKIIMH Ha OTPEe3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIero PpEeHIeHHs B MPHUKIATIHBIX
3ajjauax, s ONpeAesIeHHsI CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJI0i Ui rpauKkoMm.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qu3MUecKuil cMbIca. Bblumcienue HHTErpaia 1o
dbopmyne Hetorona—JleliOHuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YITCS:

['paxxnanckoe BociuTaHue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMH OO0Yy4Yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKJaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOSIIIIEMY POCCHUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JTOCTHUKEHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO TMOBEICHHMSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHON
JESATETLHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYyAY, OCO3HAHWEM IIEHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYpbl, IMOHUMAHUEM BIMSHUSA COLUAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHONW U COIMAIBHOW Cpeibl, OCO3HAaHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN Ul pelleHMsl 3a7ad B O00JIaCTU OKPY’KaroLIEH Cpelibl, MJIaHUPOBAaHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOIEH CPEIbI.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOH HAayKH Kak c(epsbl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMAaTUYECKOMN KyJIbTYypOI KaK CpEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIEA0BATENBCKYIO JESITEIbHOCTh UHIUBUAYAJIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeameta «MaTemarukay
XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATbHbIMU — Pe2VAAMUGHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHue 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayuel).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBAThH CYNIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsI 0000IICHHS
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (HOPMYIHPOBATH W MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTEIIHHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IPEIaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENFHO JOKAa3aTebCTBA MATEMAaTUUYECKUX YTBEPKICHHH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHUS U BBIBOJIBL;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOAAIINA ¢ YYETOM CaMOCTOATENBHO BBIICICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMyIHpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA OKCHEPUMEHT, HWCCIEAOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTU4ecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH IPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ uapopmarueii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETUPOBATh MH(MOPMALIMIO PA3IUYHBIX BUAOB U (HopM
MpEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHPOPMALMUIO, TPEACTABIATE €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCT HMHPOPMAIUHM 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupo8anHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh NOSICHEHHS 110 XOAY PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTyYCHHBIH pe3ysbTar;

e B X0J€ 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOMl TeMbl, TPOOIEMBI,
pemaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HALIEJICHHBIC Ha TIOUCK PEUICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CYKICHUSIMHU APYTUX YUYACTHUKOB IMAJIOra, OOHAPYKHUBATh pa3jindyue
U CXOJICTBO TO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PAXKCHHUS;

® TIPEICTABIATH PE3YJbTATHl PEIICHU 3a/1a4d, YKCTIEPUMEHTA, HCCIIEJOBAHNUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUIEHHS C YYETOM 3ajqad NPE3eHTAUU U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUUYECTBO:

® [IOHMMAaTh U UCHOJIb30BATH IPEUMYIIECTBA KOMAaHIHON U MHIAMBHyaIbHON paboThl IpU
peleHnH y4yeOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, paclpeneisTb BHIbI paboT, 1OrOBapHBAThHCA,
o0cy»XJ1aTh MpoIiecc U pe3ybTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX Ppopmax padboThl (00CykaAeHUS, OOMEH MHEHHI, «MO3TOBbIE
HITYPMBD» U UHBIE); BBITIOJIHATEH CBOIO YaCTh pabOTHI M KOOPJAUHUPOBATH CBOH JICHCTBHUS
C APYTUMH YJ€HaMHU KOMaH[Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

COCTABIIATh IIJIaH, AJTOPUTM pELICHMs 3ajayd, BHIOMpPATh CIOCOO pEelIeHUs C YyYETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMHU I[103HABATEIHHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YyJIbTATOB; BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABHAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MpPH PELICHUH 3a7a4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OICHHUBATL COOTBCTCTBUC PEC3yJibTaTa HOCIU U YCIIOBUAM, 06’b$ICHSITB IMIPUYIUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OILIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Aisredpa ¥ Hayala MaTeMaTHYECKOr'O aHalHM3a» Ha YPOBHE
cpeznHero obuiero o0pa3oBaHuUs TOJDKHO 00ecIeunBaTh JOCTHXKEHUE CIIETYIOUIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucia 1 BBIYUCTEHUSA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE W JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs W
JecATHYHAs APOOb, MPOLIEHTHI.

BrInmonHATE apuMeTHUeCKHe ONEPaiU ¢ pallMOHATFHBIMU U ICHCTBUTEIHLHBIMU YUCIIAMHU.

BrmonHsaTh pUOMMKEHHBIE BBIYMCICHHUS, HWCIONB3YsS NpaBUiIa OKPYIJICHHS, JeaTh
MPHUKUIKY U OIICHKY pPe3yJbTaTa BEIYHCICHUH.

OnepupoBaTh MOHITUSIMH: CTEMEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JNEHCTBUTENHFHOTO YHCIIa, KOPEHb HATYpPalbHON CTENEeHM; HCIONb30BaTh MOAXOASIIYI0 (hopMmy
3aIMCH JIEHCTBUTENBHBIX YMCEN JIJISl PEIICHUS MPAKTHUECKUX 3324 U MPEICTaBICHHS JaHHBIX.

OmnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC ¥ TAHTE€HC MTPOU3BOJILHOTO yTJIa; UCTIONB30BATh
3aMuch MPOU3BOIBLHOTO YIIIa Yepe3 0OpaTHhIE TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE, PAllHOHAIBHOE,
UppaIroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YpaBHEHHE,

BreimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKHUX  BBIPQXKEHHM M peliarh
TPUTOHOMETPUYECKHUE YPaBHEHUSI.

BEImonHATE MpeoOpa3oBaHusl MENbIX, PANMOHAIBHBIX H UPPAITMOHATBHBIX BBIPAKECHUN U
pelIaTh OCHOBHBIC THITBI IIEJIBIX, PAIIHOHATBHBIX H HPPAIMOHATLHBIX YPAaBHEHUI H HEPABCHCTB.

[TpuMeHsTh ypaBHEHHsI U HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYeCKUX 3a/1ad M 33134 U3
pa3IN4YHbIX 00JacTel HAyKU U pealibHOM JKU3HH.

MogenupoBaTh peajbHBIE CHUTYallMd Ha S3bIKe anreOpbl, COCTABIATH BBIPAKCHHUS,
ypaBHEHHsI, HEpPaBEHCTBAa 110 YCJIOBHIO 3a/layd, WCCICIOBATh TIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM armapaTa anreOpsbl.

DOyHKUUH U rpaduKu

OniepupoBaTh NOHATHAME: QYHKIIHS, CITOCOOBI 3aaHus QYHKIINH, 00JIaCTh ONIPEICIICHUS U
MHOECTBO 3HaUeHUH QyHKIMH, TpaduK QyHKIINH, B3aUMHO 00paTHbIE (PYyHKITUH.



OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD PYHKINH, HYIH QYHKIIH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 peIeHUs] yPaBHEHUH.

Ctpouth W 4yuTaTh rpapuKd JUHEWHON (DYHKIIMH, KBaJAPATUIHOW (PYHKIIUU, CTEIICHHOMN
(GYHKIUY C LIeIbIM TOKA3aTEeNEM.

Hcnonwk3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIIeHnr 3aJa4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOU KU3HU; BBIPAXKATh (HOPMYJIaMu
3aBUCUMOCTH MEX1y BEITUYMHAMU.

Hayana maTreMaTH4ecKkoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCT, apU(METHUECKass U T'€OMETPHUYECKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOLIasi TeOMETpUUYECKas MPOrpeccus, cymma
0ecKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TPOrPECCUU.

3aaBaTh OCIEA0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENIBHOCTEN M MPOrPECCHMl JJIsl pEleHUsl peabHbIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHo:KecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /Il ONMCaHUs peallbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb NOHATHSAMM: HATypaJbHOE, LEJIO€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I pELICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIOTapU(pM YUCIIA, IECITUYHBIE U HATYpaJIbHbIE JIOTapU(MBL.

YpaBHeHHUs] M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW JJsi MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BeimonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpIKALIUX JOrapu(Mmbl; ONEpPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts pemenus NpocTenInxX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPaBHEHHUI U €€ pELICHME; UCIIOJIb30BaTh
CHUCTEMY JINHEVHBIX YPABHEHUM NI PEIICHUS] PAKTUYECKUX 3a7a4.

HaxonuTte pemenns: npocTeNImnX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPpaduKu



OnepupoBaTh MNOHATUAMM: MEpUOANYECKas (QYHKLIHUSA, NPOMEXYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIMM, HauOoJbIlee M HaWMEHbIee 3HauCHHs (PYHKIUH Ha
IPOMEXKYTKE; NCTIIOIB30BATh MX JJIsl UCCIIE0BAHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IOKa3aTeIbHOW,  JlorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKLMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] YPaBHEHU M HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YPaBHEHU.

Hcnonb3oBate rpaguku (QyHKUMH A7 HCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH M3
JOPYTUX y4eOHBIX AUCHIUIUINH.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAsI (PYHKIMS; IPOU3BOIHAS (DYHKIMH; UCTIOIb30BATh
reoMeTpUYEcKUi 1 PU3NYecKUii CMBICI IPOU3BOAHOM Ul peLIeHus 3a1ay.

HaxoauTe npom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCIATH TPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ui HCCIeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATH PE3yJIbTAaThl UCCIIEIOBAHUS K IIOCTPOCHUIO TPaHKOB.

Hcnonp30BaTe MPOU3BOAHYIO /ISl HAXOXKACHUS HAWIYUIIETO PEIICHHs] B MPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-YKOHOMUYECKUX, 3aauax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3uyeckuii CMbICI MHTErpaa.

Haxonute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIMI, BRIYUCIATH MHTETpANI 10 (hopMyiie
Herorona—Jleitbnumna.

Pemate nmpuknasHble 3a/a4i, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENbHBIX YMCEN. PalnOHAIbHBIE 14 2
YpaBHEHHUSI U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMysl
4 TpUroHOMETpHH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ palMOHaJIbHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1
ypaBHEHHS 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpon3BOIHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble u ensle uncia 6
3 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 18 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

MHOXecTBO, Orepaiuy Hal
MHOXCECTBaAMU. HI/IanaMMI)I
Diinepa—Benna

Panmonansubie yncia. OObIKHOBEHHBIE U
JECATUYHBIC IPOOH, IPOIIEHTHI,
0ECKOHEUHBIC TICPUOTUUCCKUE IPOOH

Apudmerndeckue onepauu ¢
palMOHAIBHBIMH YHCIIAMH,
peoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN

04.09.2023

06.09.2023

11.09.2023

CrapToBblil KOHTpOJb. [IpuMeHeHMe
JIpo0el U IPOLIEHTOB ISl pEIIeHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3IUIHbIX
OTpacjeil 3HaHUW U peaNbHOW KU3HU

13.09.2023

[Ipumenenue apobeii u IPOLEHTOB IS
penieHus NPUKIAaHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJbHOU
KU3HU

18.09.2023

HeicTBuTenbpHbIe ynciia. PaimonaabHbIe
Y UppalMOHAJIbHBIC YHCIIa
Apubdmernieckre onepanuu ¢
JIECTBUTENbHBIMU YK CIIaMU

20.09.2023

25.09.2023




[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA

8 OKPYTJICHUS, IPUKHUIKA fl OIICHKA 97 09.2023
pe3yabTaTa BEIYUCICHUN
9 ToxaecTBa 1 TOXAECTBEHHBIE
npeoOpa3oBaHUs 02.10.2023
10 VYpaBHeHUEe, KOPEHb YPaBHCHUS 04.10.2023
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
09.10.2023
12 Meroxa uHTEpBaAIOB 11.10.2023
Pemrenue nensix u ApoOHO-
13 .
paloHaIbHBIX YPAaBHEHHUM U HEPABEHCTB 16.10.2023
KonTponbHas padbota no teme
14 "MHoXecTBa palluOHAJIBHBIX U
NEWCTBUTENIBLHBIX UKcelNl. PallnoHaIbHBIE 18.10.2023
YpaBHEHUS U HEPaBEHCTB"
15 OyHKIHMA, CTIOCOOBI 3a1aHns (PYHKITUH.
B3anmuo obpaTHbie PyHKITUN 23.10.2023
I'paduk pynkuu. O6macTs onpeneneHus
16 ¥ MHOXECTBO 3HaueHu# ¢pynkuun. Hymu
¢ynkun. [IpomexyTku 25.10.2023
3HAKOIMOCTOSIHCTBA
17 YérHble 1 HeUETHBIE (PYHKIIUU 06.11.2023
CTeneHb C MEJIbIM TTOKa3aTelIeM.
18 CrannaptHas ¢popma 3amucu 08.11.2023

JIECTBUTEIIFHOIO YHCIa




Hcnonp3oBanne moaxoasmeit Gopmbl
3amycH ICHCTBUTEIBHBIX YHCEN IS

19 pelieHus MPaKTUYECKHUX 3a/1a4 U 13.11.2023

MIpeICTaBICHUS] TAaHHBIX

CrenenHast GyHKIUS C HATYpaTbHBIM U
20 1esbIM nokaszareneM. E€ cBoiicTBa u 15.11.2023

rpaduk
21 Apudmernaeckuii KOpeHb HATYPaTbLHON

CTEIIEHU 20.11.2023
29 ApudmeTrueckuii KOpeHb HaTypaIbHOU

CTETeHU 22.11.2023
23 CaoiicTBa apu(pMETHIECKOTO KOPHS

HATypaJbHON CTETICHU 27.11.2023

CaoiicTBa apu(hMETHIECKOTO KOPHS
24 .

HaTypaJIbHOW CTENEeHU 29.11.2023
25 CBoiicTBa apu(pMeTHUECKOTO KOPHS

HaTypaJbHOMN CTEIIEHU 04.12.2023
26 JleiicTBUsI ¢ apuMETUUECKUMU KOPHSIMU

N—oi1l cTeneHn 06.12.2023
27 HeiicTBus ¢ apuMeTHueCKUMHU KOPHSIMU

N—oi1l cTeneHn 11.12.2023
08 JleiicTBusl ¢ apu)METHUECKUMU KOPHIMH

N—oil creneHun 13.12.2023
29 JleiicTBusl ¢ apuMETUUECKUMU KOPHSIMH

N—oi1 cTeneHn 18.12.2023
30 JleiicTBust ¢ apu)METHUECKUMU KOPHSIMH

N—oi1 cTeneHn 20.12.2023




Pemrenne nppanoHaIbHBIX YPaBHEHUN U

31 HEPaBCHCTB 25.12.2023
39 Pemrenne nppanoHaIbHBIX YPaBHEHUN U

HEPABEHCTB 27.12.2023
33 Pemenue nppanyoHaabHbIX YpaBHEHUN 1

HEPaBCHCTB 10.01.2024
34 Pemrenne nppanoHaIbHBIX YPaBHEHUN U

HEPaBCHCTB 15.01.2024
35 Pemenne nppanoHaNbHBIX YPaBHEHUN U

HEPABEHCTB 17.01.2024
36 CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH 99 01.2024
37 CaoiicTBa u rpaduk KOpHS N-0if CTeNeHN 94.01.2024

KonTponbhas padota no teme
38 "ApudpmeTrnueckuii KopeHb N—oi

crenenu. ppannroHanbHble ypaBHEHUS U 29.01.2024

HepaBeHcTBa"
39 CuHyc, KOCHHYC ¥ TaHT'€HC YHCJIOBOTO

aprymeHTa 31.01.2024
40 CuHyc, KOCHHYC ¥ TaHT'€HC YHCJIOBOTO

apryMeHTa 05.02.2024
41 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa 07.02.2024
42 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YKCJIOBOIO apryMeHTa 12.02.2024




Tpuronomerpuyeckas OKpyKHOCTb,

43 onpeieIeHuE TPUTOHOMETPUUECKHUX 14.02.2024

(YHKIMIA YMCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb,
44 OIIpeieJIEHUE TPUTOHOMETPUUECKHUX 19.02.2024

(GYHKIMH YHUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE

(hopMyITBI 21.02.2024
46 OCHOBHbBIE TPUTOHOMETPUYECKHE

bopMyIbL 26.02.2024
47 OCHOBHBIE TPUTOHOMETPUIECKHE

(hopMyITBI 28.02.2024
48 OCHOBHbBIE TPUTOHOMETPUYECKHE

(hopMyITBI 04.03.2024
49 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX

BBIPAKEHUN 06.03.2024
50 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpAKEHUN 11.03.2024
51 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX

BBIpAKEHU N 13.03.2024
59 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 18.03.2024
53 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpAKEHU N 20.03.2024
54 Perienue TpUroHOMETpHUUECKUX

ypaBHEHUN 01.04.2024
55 Perienue TpUroHOMETPHUUECKUX

ypaBHEHUN 03.04.2024




Pemrenne TpuroHOMeTpU4ECKUX

% ypaBHEHHUM 08.04.2024
57 Perienue TpUroHOMETpHUECKUX
ypaBHEHUI 10.04.2024
58 Penrenue TpUroHOMETPUYECKUX
ypaBHEHUM 15.04.2024
59 Perienue TpUroHOMETpHUECKUX
ypaBHEHUN 17.04.2024
KonTponbHas padota no teme "®opmysis
60 TpI/IFOHOMe'TpI/II/I. Tpuronomerpudeckue 99 04.2024
ypaBHEHHS
[TocnemoBarenbHOCTH, CIIOCOOBI 3aaHUS
o | e Mo
Apudmerndeckas ¥ reoMeTpuIecKas
62 nporpeccuu. Mcnonp3oBaHue Iporpeccuu
JUTSL peLIEHUs peabHbIX 33]1a4 29.04.2024
MIPUKJIAIHOTO XapaKTepa
beckoneuno yobIBaroias
63 reomeTpuueckas nporpeccus. Cymma
OeckOoHEeYHO yObIBaromIeit 06.05.2024
reOMETPHUECKON IPOTpeccuu
64 dopmyia CIIOKHBIX MPOIIEHTOB 08.05.2024
65 dopmyiia CIIOKHBIX TTPOIEHTOB 13.05.2024
66 [MpomexxyTounas arrectauus (KIIP)

15.05.2024




O0001menue, cucTeMaTH3alds 3HAHUH 3a

67 Kypc ayireOpbl ¥ Hayall MaTeMaTUYeCKOTO 1 90.05.2024
ananuza 10 kiacca
O0001menue, cucTeMaTH3alds 3HAHUH 3a
68 Kypc ajireOpbl 1 Hadyal MaTeMaTHu4eCKOTro 1 99 05.2024
ananu3a 10 kimacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Koutpoaensie — Ipakrueckue il?»y‘lel-ll/lﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypeni
CreneHb ¢ paliOHaJIbHBIM II0Ka3aTeleM 1
CaoiicTBa cTeneHu
3 IIpeoOpa3oBaHue BbIPAKEHUIH, 1
COJIEp KALINX PALMOHAIbHbIE CTETIEHU
4 IIpeoOpa3oBaHue BbIPAKEHUIH, 1
COJIEp KALINX PALMOHAIBbHBIE CTETIEHU
5 [IpeoOpa3oBaHue BEIpAXKCHUH, 1
CoJIeprKallMX PallMOHAJIbHBIE CTEIIEHU
6 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
7 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3aTenbHblE YpaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
11 IToka3zarenbHast QyHKIM, €€ CBOMCTBA U 1
rpaduk
KonTponbhas padora no teme "CreneHs ¢
12 paloHaIbHBIM TOKA3aTENIEM. 1 1
[TokazarenpHas ¢pyukuus. [TokazarensHbIe
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm yucia
14 JlecATUUHBIE U HATypaJIbHbIE JOTapHUpMbI 1




[IpeoOpazoBaHue BEIpaXKEHUH,

15 COZIepKALIHX JIOTapU (MBI

16 [IpeoOpazoBanue BHIPAKEHHIA,
COZIep KALIHX JIOTapU(HMBI

17 [IpeobOpazoBanue BhIpaXEHUH,
COJIepKaLIHX JIOTapU(HMBI

18 [IpeoOpa3oBanue BHIPAKEHHI,
COZIepKaLIUX JIorapu(MBI

19 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBa
u rpaduk

24 Jlorapudmuueckas pyHkuus, e€ cBoHCTBa
u rpaduk

o5 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpaduKu

26 Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U TpapUKu

97 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu

28 Tpuronomerpuueckue GyHKINHU, UX

CBOMCTBA U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEpPaBEHCTB

30 [Tpumepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

31 ITpumMepbl TPUrOHOMETPHUUECKUX
HEpPaBEHCTB

39 [TpumMepbl TPUTOHOMETPHUUECKUX
HEpPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuueckast GpyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HEepaBeHCTBA. T pUTOHOMETPUYECKHE
GyHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepeiBHble QyHKINN

35 Metosa HHTEpPBAJIOB JUIsl peILICHUS
HEPaBEHCTB

36 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEpaBEHCTB

37 [TpousBonHas GyHKINU

38 [TpousBonHas GyHKIUU

39 I'eomeTpuueckuit u GU3NYECKUIN CMBICI
MIPOU3BOTHOMN

40 I'eomerpuueckuil u GpU3NIECKUN CMBICIT
MIPOU3BOIHOMN

41 ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKIUI

42 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINH




43

[IpousBoHas CyMMBI, IPOU3BEICHMS,
4acTHOrO (QyHKIMH

44

45

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHUS,
94acTHOTO (DYyHKIUH
[TpousBoaHas CyMMBI, IPOU3BEACHUS,
YaCTHOTO (DyHKINH

46

IIpuMeHeHne Npon3BOJHON K
UCCIIeIOBaHUIO (PyHKIMI Ha
MOHOTOHHOCTb M KCTPEMYMBI

47

[IpuMeHeHne Npon3BOHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

48

49

50

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITNI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
Haxoxnenne HanOOJIBIIETO U

HaANMMCHBIICTO 3HAUYCHU A (I)YHKI_[I/II/I Ha
OTPEC3KEC

51

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA
OTpe3Ke

52

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIINH HA
OTpe3Ke




53

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUs (YHKIIUU Ha
OTpe3Ke

54

Haxoxneaue HauOOoJIbILIErO U
HAaWMEHBIIETO 3HAYCHUsT (PYHKIIUU HA
OTpE3Ke

55

56

57

58

Haxoxnenne HanOOJIbIIEro U
HAaUMEHBIIETO 3HAYCHUS (YHKIIUU HA
OTpe3Ke

[TpumeneHne TpON3BOTHOM IS
HaXO0K/ICHHUS HAMJIYYIIerO PEIICHHs B
NPUKJIAJHBIX 3a/1a9aX, I ONpeaeICHuUs
CKOPOCTH TIpolecca, 3aJaHHOT0 (hOpMyIIoH
WM TpaduKoOM

KonrtponbHas pabora no teme
"[IponsBonHas. llpumenenne
MPOU3BOJHOMN"

IlepBooOpaznasi. Tabnuia nepBooOpasHbIX

59

60

[TepBoobOpaznas. Tabnuia nepBooOpasHbIX

WuTerpain, reomeTpruueckuil 1 Gpu3nyecKkuii
CMBICJI UHTErpajia

61

WuTerpan, reomeTpuyeckuii 1 GpU3NIeCcKuil
CMBICJI MHTErpaja

62

63

WuTerpai, reoMeTpuueckuil 1 pu3nyecKuii
CMBICII MHTErpaJia

Brruncnenue unrerpana mno ¢popmyine
Herorona—JleitOanna




64

Brruncnenue uaTerpana mo popmyie
Hrrorona—Jleionuna

65

66

Brruncnenue uaTerpana mo popmyie
Hprorona—IJleiibuuma
Brrurcnenue uHTErpaia mo popmyiie
Hrrorona—Jleionuna

67

CucreMbl TMHENHBIX YPaBHEHUN

68

69

CucreMpl TMHEVHBIX YPABHEHUN

Pemrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUI

70

71

72

73

74

Pemrenne npukiiagHpIxX 3a1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MMOKa3aTeIbHBIX, JJOTapu(PMHIECKUX
YpPaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMHUUECKUX
YpPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LIENBIX,
palnMoHAIbHBIX, UPPALIMOHATBHBIX,
MOKa3aTeIbHbIX, JOTapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
palnMoHaIbHBIX, UPPALIMOHATBHBIX,
MOKa3aTeIbHbIX, JOTapu(pMUIECKIX
YpaBHEHU U HEPABEHCTB




Hcnonp3oBanue rpadgukoB GyHKIMNA A5

& pellieHrs ypaBHEHUN U CUCTEM

76 Hcnonp3oBanue rpadgukoB GyHKIMN 715
pelieHust ypaBHEHUH U CUCTEM
[Ipumenenue ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTei
HayKH U pealbHOU )KU3HU

78 KontponbHas padota o teme "MHTEerpan
U ero npuMeHeHus. Cuctemsl ypaBHeHUN"

79 Harypanbnblie u 11e51pie 4icia B 3a7a4ax 13
peanbHON KU3HU

80 HatypanbHble u 1ienbie yrcia B 3a7a4ax us3
peanbHON KU3HU

81 HatypanbHble 1 1ienbie urcia B 3a7a4ax us3
peanbHON KU3HU

82 [Ipu3HaKu JeMMMOCTH LETBIX YUCE

83 [Tpu3Haku JeTUMOCTH LENBIX YUCEI

84 [Ipu3HaKu JeMMMOCTH LETBIX YUCE

85 [ToBTOpenue, 060061IeHNE,
CUCTeMaTH3allusl 3HAaHU. Y paBHEHUS

86 [ToBTOpenue, 06001IeHNE,
CUCTeMAaTH3allusl 3HAaHUA. Y paBHEHUS

87 [ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alus 3HaHW. Y paBHEHUS

88 [ToBTOpeHue, 06001IeHNE,

CHCTeMaTHu3alus 3HaHUH. YpaBHeHm{




[ToBTOpeHue, 06001EeHNE,

89 cucTeMaTu3alus 3HaHU. Y paBHEHUS

90 [ToBTOpeHme, 06001EeHNE,
cucTeMaTu3alus 3HaHUW. Y paBHEHU

o1 [ToBTOpeHue, 0600mIEeH e,
cucteMaTtu3anus 3HaHui. HepaBeHcTBa

92 [ToBTOpenHue, 06001eHNE,
cucTeMaTtu3ainus 3HaHui. HepaBeHcTBa

93 [ToBTOpenHue, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBencrBa

94 [ToBTOpEeHME, 0000IIEHNE,
cucTeMaTtu3aius 3HaHui. HepaBeHcTBa
[ToBTOpeHme, 06001IEHNE,

95 cucremaTusaius 3Hanuii. CHCTEMBI
ypaBHEHUH
[ToBTOpenue, o6o0IIEHNE,

96 cucrteMaTtu3anus 3HaHnil. CHCTEMBI
YpaBHEHUI

97 [ToBTOpenue, 06001IeHNE,
cucremaTusanus 3HaHuil. OyHKIun

08 [ToBTOpenue, 06001IeHNE,
cucremartusauus 3HaHu. OyHKIMU

99 Wrorosas koHTpoJsibHAs paboTa

100 HToroBasi KOHTpOJIbHASA paboTa
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

101 Kypc anreOpbl 1 Hayal MaTeMaTH4eCcKOro

again3a 10-11 ximaccos




O0001menue, cucTeMaTH3aldsI 3HAHUH 3a

102 Kypc ajireOpbl ¥ Hayall MaTeMaTHYeCKOTo 1
ananu3za 10-11 knaccos
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa v Hadajga MaTEeMaTHIECKOTO aHAIHM3a, TEOMETPHS.
Anre6pa v HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Komsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00II1eCTBO

«HB,Z[&TCJIBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Sknacc py






