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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma y4yeOHOro kypca «AureOpa M HayajJa MaTeMaTHYECKOTO aHalIU3a»
6azoBoro ypoBHs i oOy4aromuxcs 10 —11 xmaccoB pa3paboTana Ha ocHoBe DenepaabHOrO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHM, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHUE
KJIFOYEBBIMM KOMIIETEHLUSAMH, COCTABISIOIIMMU OCHOBY JUI CaMOpa3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO DPA3BUTHUS
JUYHOCTH 00YYarOLIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYeCKOTO aHAIW3a» SBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTaplieil MIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecredynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4EHMs] BCEX E€CTECTBEHHO-HAayuyHBIX KypCcOB, a C JIpyrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpAaKTHOE MBIIUICHHE YyJallluXcsd Ha YpPOBHE,
HEOO0XOAMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, 00IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca y4allluecsl OBJIAJIEBAalOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTopas GopMyJIUpYyeT CBOM JOCTUKEHHUS B MaTeMaTH4YecKoil popme.

Kypc anreOpsl n Hayan MaTeMaTHYECKOTO aHAIN3a 3aKJIaJbIBAET OCHOBY JAJIS YCIIEIIHOTO
OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHHU, OMOJIOTUH, TOHUMAHHS OCHOBHBIX TEHACHIMI S5KOHOMHKH
U OOIIECTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BAaTh MX B MOBCEIHEBHOH KU3HH. B Toxe
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKHMU KOHCTPYKIOUAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlIeHNe W KOHKpETH3alulo, abcTparupoBaHME M aHAJIOTHIO, (OpMHUpPYET
KpPEeaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadall MaTeMaTU4ecKoro
aHaJM3a B CTApLIEH IIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENILHOTO ~ TIOCTPOCHUST ~MaTeMaTMYeCKHMX MOJENeH  pealbHbIX CHUTyaludl u
HHTEpHpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTeMaTHYECKHUMHU
OTKPBITUAMU U UX aBTOpPaMHU.

Kypc obnanaeT 3Ha4MTEIbHBIM BOCIIUTATENBHBIM IOTEHIIMAIOM, KOTOPBIH peanu3yeTcs Kak
yepe3 yuyeOHbIN MaTepHall, ClocOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUSI, TaK U
yepe3 crneun(puky ydeOHOW IesTeIbHOCTH, TpeOylolleld CaMOCTOSATENbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIbHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ysbTar.

B ocHoBe meTomuku oOyueHus anreOpe W HadajgaM MaTeMaTHYECKOTO aHaIM3a JICKUT
JEeSTEIIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa U Hauana MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CIEAYIOIINe
coJlep’KaTeNbHO-MEeTOANYeCKre JHUHUU: «Yucna U BbluuciaeHus», «DyHkuuu U rpaduxm,
«YpaBHEeHHUs U HepaBeHCTBa», «Hauama maremarnyeckoro ananmsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE COIEpKATEIBHO-METOANYECKUE JIMHUM H3Y4arOTCs HA IMPOTSHKEHUHU IBYX JIET
oOydeHus B cTapllied IIKOJIe, €CTECTBEHHO JOMOJHSAS APYr Ipyra M MOCTENEHHO HACHIIAsACh



HOBBIMM TEMaMHU U pa3zenamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAUHSET
B cebe cojepKaHue HECKOJNbKHX MaTeMaTHYeCKUX JUCHUIUIMH: auredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUN aHAIN3, TEOPHUs MHOXKeECTB U Ap. [1o Mepe Toro xak ydaniuecst OBJIaJeBaroT BCE
Ooiee MMPOKUM MATEeMAaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTeNbHO (OpPMHpYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMAaTUYECKYIO MOJIENb PEaIbHONU CUTyalluH, IPUMEHATh
3HaHUS, TOJY4YEHHBIE B Kypce «Airedpa M Hadansa MaTeMaTHYeCKOTO aHAIM3a», JUIs PELICHUs
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBAThH
IIOJIyYEHHBIN pe3yibTarT.

CopneprxaTenpHO-MeToANYEeCKast THHUS «HUHCIa M BBIYUCICHUS» 3aBepIIacT (hopMUpOBaHHE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE OBbIJIO HAaYaTO B OCHOBHOM IuKousie. B
cTapmieil mKkoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIUX B ce0s MCIOJIb30BaHME Pa3IM4YHBIX (OPM 3allUCH AECHCTBUTEIBHOIO
YHUCJIA, YMEHHE PALMOHAIBHO BBINOJHATH JACUCTBUSA C HUMH, ACNATh NPUKUIKY, OLICHUBATh
pesynbrar. OOydaromuecss NOJYy4aroT HaBBIKM MPUOIMKEHHBIX BBIUUCICHHUM, BBIOJHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIBb30BAaHM MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BBIPAKCHUM.

Jluaus «YpaBHEHMsI U HEPABEHCTBA» pealM3yeTcs Ha IMPOTSLKEHUM BCEro oOydeHus B
CTapIIC WIKOJIE, IIOCKOJIBKY B Ka&XIOM paszieiie IpOrpaMMbl IPEAYCMOTPEHO pEIIECHUE
COOTBETCTBYIOLIMX 3a7au. OOyyaromuyecs OBIaIeBalOT pa3IMuYHbIMU METOIaMH PEILIEHUS LIEbIX,
palMoOHATBEHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucreM. [loydeHHbIE yMEHMSI NCIIOIB3YIOTCS IIPU UCCIIEIOBAHUN
(GyHKIMI C TOMOIIbIO IMPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/1ad M 3aJa4 Ha HaXOXKICHHUE
HauOOJBIINX U HAUMEHbLINX 3HaUYCHUN (yHKUuU. J[aHHAs coleprkaTeabHas JIMHUS BKJIIOYAET B
ce0st Takke (OpMUPOBAHNE YMEHHUH BBITIOTHSITH pacu€Thl 10 opMyiiaM, Mpeodpa3zoBaHus LENbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
cofepKaluX cTeneHun M Jjorapudmel. braromaps u3ydeHuro anredpandeckoro MaTepHaia
IPOUCXOIUT AajbHEelIee pa3BUTHE AITOPUTMHUUYECKOTO M aOCTPAKTHOTO MBILIUICHHS yJyalluxcs,
(GopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAcCyXKJI€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
NpeJCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpaBEHCTB. Anredpa
npearaeT 3pGeKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAMYeCKass JUHUSA «DYHKIMM U TpadUKM» TECHO MEPEIIeTaeTcs C
JPYTMMH JIMHUSMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET MTOCIIE0BATEIbHOCTD NU3YUEHUS
MaTepuaia. M3yueHue cTeneHHoM, moKa3aTeabHo!, JorapupMUIecKo U TPUTOHOMETPUUECKUX
(GyHKLIUH, UX CBOMCTB M rpaMKOB, UCNOIb30BaHUE (QYHKIMH JUISL PELIeHUs 3a/1ad U3 JIpYrux
y4eOHBIX PEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHU U HepaBeHCTB. [Ipu a3ToM Gosbiioe BHUMaHue yaenseTcs popMUpOBaHUIO
YMEHHMsI BBIpaKaThb (OpMYJaMH 3aBUCUMOCTU MEX]Y pa3jIMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
HOJy4eHHbIe (PYHKIMH, CTPOUTH UX Tpaduku. MaTepual 3TOH coJepKaTelbHOM JIMHUM HallelleH
Ha pa3BUTHE YMEHUH M HaBBIKOB, MO3BOJISIOIIUX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, rpaduueckoi U cioBecHO. Ero usydyenue crnocobcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETHU3alHH,
MCIIOJIb30BAHUIO aHAJTIOTHH.

CO,Z[Cp)KaTCJ'ILHaH muHusa «Hadana mMaTeMaTH4ecKoro aHajin3a» I03BOJISET CYIICCTBECHHO
paClinpuTh KPYT' KaK MaTEMAaTHYCCKUX, TaK U MMPUKIAIHBIX 3a1a4, JOCTYITHBIX 06y‘-IaIOH_[I/IMC$[, y
KOTOPBIX MOABIISICTCA BO3MOXKXHOCTD UCCIICAOBATD U CTPOUTH T’ pa(bI/IKI/I (I)yHKL[HfI, ONpCACIIATh UX
HauOOJIbIINE U HAUMEHBIIHE 3HA4YCHUs, BBIYHUCIIATH IIJIOIIAan (bl/Il"yp 1 00BEMEI TCJI, HAXOIUTH
CKOpPOCTH W YCKOPCHHA MPOLECCOB. I[aHHaSI COACpKaTClIibHAad JIMHUA OTKPBIBACT HOBBLIC



BO3MO)KHOCTH ITOCTPOCHHMS MAaTEMATHYECKUX MOJEICH pPEANbHBIX CHUTyallui, HaXO)KICHUS
HaWJIy4dllero PEeLICHUs B IPUKIAIHBIX, B TOM 4YHUCIIE COLMAJIbHO-DKOHOMMYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTe€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKe M HcKyccTBe. OOyuwaroluecs y3HaKOT O
BBIJIAIOLUXCS pe3ylbTaTaX, IOJIYYEHHBIX B X0/1€ Pa3BUTH MaTEMAaTUKU KaK HAyKH, U UX aBTOPaX.

ConepxarenbHo-MeToAMuecKass TuHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHbBIC MPEACTABICHUS TPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIOMUI
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCLUIUIMHBI B eauHoe 1enoe. [1o3ToMy BakHO HaTh BO3MOXHOCTH IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCHOJIb30BaTh €ro Jyist
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Havasla MaTEMaTHYECKOTO aHAJN3a» MPHCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIell peallbHBIX CHTYallui, UCCIIEOBAHUS 3TUX MOJIENIEH C MOMOMIBIO armapaTa aareopsl u
MaTEMaTUYECKOT0 aHaJW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIUICTEHbI B KaXIbId M3 pa3leioB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCIIOJIB3YETCS Ui pEeLICHUs MPUKIAIHBIX 3aaa4. [Ipy peleHun peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTMIO, 0000IIaTh M KOHKPETH3UPOBATH IPOOIEMY.
JlestenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEUICHUS TNPHUKIATHBIX 3a7ad OpPraHU3yeTcsl B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM 1u1aHe Ha U3y4yeHHe Kypca anreOpbl M Hayall MaTeMaTUYecKOro aHajin3a Ha 6a30BOM
ypOBHE OTBOJAUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B Henemo B 11 kiacce, Bcero 3a aBa
roja o0yuenust — 170 dacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BLIYUCIEHUS

Parnmonanbupie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue ApoOu. Apudpmeruyeckue OmNepaluud C  PalUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHUsl YHMCIOBBIX BblpakeHuH. llpumeHenue apoOeil M NPOLEHTOB MJsl pPELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUW U PEabHOW KU3HMU.

HevicTButenbHble uncia. PannoHanpHBIE W WppAMOHATBHBIE YHcla. ApudMeTHYECKHe
oTiepaIuy ¢ JACUCTBUTEIbHBIMU YHcIaMu. [IpuOmmkEéHHbIC BRIYMCICHUS, TIPaBUIa OKPYTICHUS,
MPUKUKA U OLIEHKA pe3yJibTaTa BEIYMCICHUM.



Crenens ¢ 1enpiM nokazateneMm. CtangapTtHas ¢opma 3amucu JeHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN I pPELICHUs
MPaKTUYECKHX 3aJ1a4 ¥ MPEJICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypanbHOU cTeneHu. [leficTBus ¢ apuMEeTHIECKUMHU KOPHSIMH
HaTypaJIbHO! CTEIICHHU.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOT'O apI'yMEHTa.

YpaBHeHusI 1 HEPaBEeHCTBA
ToxecTBa U TOXK/IECTBEHHBIE TPE0OpPaA30BAHMUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpAKEHUNH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHre HEPABEHCTBA. METO/1 MHTEPBAJIOB.
Pemienue nensix U ApoOHO-pAIIMOHATBHBIX YPABHEHHUI U HEPABEHCTB.

Pelenne nppanrioHaabHbIX YpaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHrnEe ypaBHEHHMI U HEPAaBEHCTB K PELICHUI0 MATEMaTUYECKUX 3a7ad M 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DOyHKIUH U rpauKu
OyHK1Ms, crocoosl 3ananust GyHkun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkiuu. Hymu @ynkuuu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CreneHHass (QyHKIUS C HaTypaJbHBIM M LENbIM Noka3areneM. EE cBoiictBa u rpaduk.
CaoiicTBa U rpaguK KOpHs N-0W CTEHEHHU.

Tpuronomerpuyeckass OKPYXHOCTb, ONpEIECICHUE TPUTOHOMETPUUECKUX  (YHKIUI
YHCJIOBOIO apryMEHTA.

Hauyana MaTeMaTH4eCKOro aHaJu3a

ITocnenoBaTeNbHOCTH, CIIOCOOBI  3aJaHMs  ITOCIeIOBaTEIbHOCTEH. MOHOTOHHBIE
MIOCJIEJOBATEILHOCTH.



Apudmernueckass U reoMeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOILIECH T'€OMETPHUECKONW MPOTrpPEeCcCHH.
@dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWe MPOTPECCHM AJIsl PEIIeHUs pealibHbIX 3aaay
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA
MHoOecTBO, orepauunu Haja MHOKecTBaMM. [[uarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpHU

pellIeHnH 3a1a4 U3 IPYruX y4eOHbIX MPEIMETOB.

OHpe,I[eJ'ICHI/IC, TEOoOpEMaA, CICACTBUEC, TOKA3aTCIIbCTBO.

11 KJIIACC

Yucaa v BLIYUCIEHUS
HaTypaJ'IBHbIe K O CIbIC YHCJIa. HpI/I3HaKI/I JCIUMOCTH LOCIBIX YUCCII.
CreneHs ¢ pallOHAJIbHBIM ITIOKA3aTCJICM. CBolicTBa CTEICHH.

Jlorapudm ymcna. JlecaTHUHbIC U HATYpATbHbBIE JIOTAPUPMBI.

YpaBHeHus U HepaBeHCTBa

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

[IpeoOpa3oBanue BeIpaXEHUH, COAECPIKAIINX CTENEHH C PAllMOHAIBHBIM MTOKA3aTeIeM.
IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenabHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHHS 1 HEPABEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHHH. PenieHne NMpUKIaIHBIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPaBHEHUM.

CucreMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMATHYECKUX 3a/1ad U
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKU3HU.



DOYyHKUMH U TPaPUKH

@Oynkuusa. [lepuopndeckne ¢ynknuu. [IpomexyTkm MOHOTOHHOCTH — (DyHKIWH.
MakcumMyMbl 1 MHUHUMYMbI (QyHKIuM. HambOonbliee W HauMeHblIee 3HAUYeHUE (PYHKIUM Ha
IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPHUKH.

[TokazarenbHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPapHKH.

Hcnonp3oBanue rpadukoB GyHKIUN 1715 peIIeHHs] YPaBHEHHUHA U JIMHEHHBIX CHCTEM.

Hcnons3oBanue rpadukoB (YHKIHMHA JUISI UCCIICOBAHUS MPOILECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHON KU3HU.

Havyana maTeMaTH4eckoro anajimusa
HenpepeiBable pyHKIIMU. METOA HHTEPBAIOB /IS pEIICHUS HEPABEHCTB.
[IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbie 3eMeHTapHBIX (QyHKIUNA. DPOpMYIIbl HAXOXKIECHUS MPOU3BOJHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (DYHKIIUH.

[TpumeHeHne MpOU3BOJHOM K UCCIIEAOBAHHIO (DYHKIMIT HA MOHOTOHHOCTH U 9KCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbLIEro 3Ha4eHus: (yHKLIUU Ha OTPE3Ke.

[IpuMeHeHne TPOU3BOAHON JUIsI HAaXOKJEHUS HAWIy4dlIero pPElIEHUs B IPHUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiu rpaukom.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WuTerpan, ero reomerpudeckuil M (u3ndeckuid cMbici. BbruncieHue uHTErpana 1o

dbopmyrne Hetorona—JleliOnuna.
INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mpeameTa «MareMaTuka» JIOJDKHO 0OecredynBaTh JOCTHKEHHE Ha
YpOBHE cCpenHero oOiiero oOpa3oBaHMs CIEAYIOMUX JHWYHOCTHBIX, METaNpPEIMETHBIX |
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mnpeamera «MaremaTukar
XapaKTEepU3yIOTCS:



I'pa’k1aHCcKOe BOCOUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3ULMU O0ydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[laTproTHYECKOE BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUIHCKOM IpaskJaHCKON MIACHTUYHOCTH, YBRKECHUS K MIPOLIOMY U
HACTOAIIEMY POCCUICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTH)KEHUSAM POCCUHCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTHYECKOW IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHUKECHHUH B
JIPYTUX HayKax, TEXHOJOTHSX, c(hepax SIKOHOMUKH.

JlYyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSI:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOT'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IIPUMCHCHUEM
JOCTHDKEHUH HAyKH M JESITEIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYMUBOTO OYAYIIETO.

DCTETHYECKOE BOCIIUTAHHE:

JCTETHYECKUM  OTHOIIEHHWEM K  MHUpY, BKJIIOYas OICTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyXACHHH; BOCHPUUMYHMBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHMSI IPUMEHATh MaTeMaTHUECKHE 3HAHUS B UHTEPECaX 3J0POBOTO
u Oe3omacHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas (u3nuecKas aKTUBHOCTB);
¢u3nueckoro COBEPILIECHCTBOBAHMS, pu 3aHATHAX CIIOPTUBHO-03JOPOBUTEIBHOU
JESATEIBbHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYyNly, OCO3HAHUEM IIEHHOCTH TPYIOIIO0US; UHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEPIIIATh OCO3HAHHBIM BBHIOOP OyayIeit nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM000pa30BaHMIO HA TTPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

DKOJIOTHYECKOE BOCHUTAHHUE:

c(OpPMUPOBAHHOCTBHIO HKOJIOTMUYECKON KYyJIbTYpbl, NMOHUMAHUEM BIMSHUS COLUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSHHUE NPUPOJHOM M COLMAIBHOW CpEelbl, OCO3HAHUEM
JI00aNbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUI peIIeHus 3ajad B 00JacTH OKPY)KAIOLIeH cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX ITOCJIEICTBUH JIJIS1 OKPYKAIOIIEN Cpeibl.



LIeHHOCTH HAYYHOT'O ITO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYecKOW HAayKH Kak chepbl
YEJI0BEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTUS LIUBWIM3ALUU;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTUUYECKON KyJIbTYpOl KaK CpeACTBOM I103HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI IPOrpaMMbl Y4eOHOTO mipeaMeTa «MareMaTHKay
XapaKTePU3YIOTCS  OBJQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  OeliCeusimi,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUHbLMU
oeticmsusmu.

1) Vuueepcanvnvie noznasamenvhuie oeticmaus, obecneuusaiom Gopmuposanue 6a3o6vix
KOZHUMUBHBIX NPOYECCO8 00YyHarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaArowe20 Mupa,

npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

bazoBnle Jornyeckue NeiCTBUL:

e BBUIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKW MATEeMaTHYECKUX OOBEKTOB,
NOHATHH, OTHONICHUH MEXAy MOHATHAMH;, (OPMYIUPOBATH ONpPEACIICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIACCU(PUKALMK, OCHOBAHUS AJIs1 0000LIeHNs U
CpaBHEHUs1, KPUTEPUU IIPOBOIMMOIO aHAJIN3A;

e BOCIPUHMMATh, (OPMYIMPOBATH U TNPEOOPA30BBIBATH CYXACHUS: YTBEPAMUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

e BBIIBJIATh MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M MPOTUBOpEYUs B (akTax,
JAaHHBIX, HAOJIOJEHUSAX U YTBEPXKACHMSX; MpeliaraTb KpPUTEPUU JJIs BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JIeNIaTh BBIBOJBI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIEHUH (TIpsSMbIe U
OT NIPOTUBHOTI0), BBICTPANBATh apryMEHTALUIO, IPUBOJNUTE IPUMEPBI U KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

e BbIOMpaTh cnoco0® pemeHuss y4yeOHOW 3ajaud (CpaBHUBaThb HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOIAMIMNA C YY4ETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KPUTEPHEB).

bazoBrie HccaeIOBaTEILCKIE ICHCTBUS .

e  HCIIOJIb30BaTh BOMPOCH! KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS; POPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIOIIME TPOTUBOPEUNE, MPOOIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

e TMPOBOJIUTH CAMOCTOSITEJIBHO CIITAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEl MaTeMaThdeckoro oO0BbeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;



e CaMOCTOSATEIBHO (DOPMYITHPOBATH 00OOMICHHUS U BBIBOJIBI ITO pe3y/IbTaTaM IMPOBEAEHHOTO
HAOJIO/IEHUs, WCCIIEIOBaHMS, OIICHUBATH JOCTOBEPHOCTH MONYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

e MPOTHO3UPOBATH BOZMOXKHOE PA3BUTHUE MPOIECCA, & TAKIKE BBIIBUTATh MPEITOJIOKECHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nadopmanuen:

e BBUIBJIATH AeUUUTHI HHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U IS
pelIeHNs 3a1a4H;

e BbIOMpaTh HHGOPMALMIO M3 HCTOYHUKOB DA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3MpPOBAaTh M HWHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHIOB U (hopm
IIPE/ICTABIICHNS;

e CTPYKTYpHUpOBaTh HH(MOpMAIMIO, TPEACTaBIATH €€ B  pa3IMyHbIX  (opmax,
WIITIOCTPUPOBATh IpadUuecKy;

e OIICHWBaTh HAAEKHOCTH HMH(OPMAIIMK IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvivie KOMMYHUKAMUGHbIE Oelicmaus, 00ecneuusaiom chopmuposaHHocms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

Oo1ienue:

e BOCHPUHHMATH U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBHU C YCIOBHSMHU H IEISMU
06IlIeHI/IH; SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX
TEKCTaX, J1aBaTh MOSICHEHUS 110 XOJy PELICHHUs 3aJaud, KOMMEHTUPOBAThH IMOJYYECHHBIH
pe3ynbTart;

e B Xoze 0OCYXIEHHUS 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, IPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBaThb UACH, HAICICHHBIC HA IMOUCK PCIICHUA, COIMMOCTABJIATDH
CBOU CYXJICHUS C CY>KICHUSIMU JPYTUX YYAaCTHUKOB JMA0ra, OOHapy>KUBaTh pa3inyue u
CXOJICTBO TIO3WIMK; B KOPPEKTHOW (opme (opMynmupoBaTh pa3HOTIACHS, CBOH
BO3PaXEHHUS;

(] NpEACTAaBIATEL PE3YyJIbTAaThl PCHICHUA 3adavM, SKCIICPUMCHTA, HUCCICAOBAHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YUETOM 3a/ad Mpe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyJIHUYECTBO:

e [IOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaJIbHON paboThI MpH
peleHny y9eOHBIX 3a/ad; MPUHUMATh IIeJh COBMECTHOW NEATENHbHOCTH, TUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM paloThl, pacmpenensiTh BHIbI paldoT, I0roBapUBaThCA,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

e y4yacTBOBaTh B IPYNNOBBIX (Gopmax paboThl (00CYykAeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» U UHBIE); BHITIOJIHSITH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4JIeHAMH KOMaH/Ibl; OLEHUBATh KaueCTBO CBOETO BKJIAAA B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Yuueepcanvnvie pecynamuenwie oeiicmeus, obecneuusarom hopmuposanie cmulc08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

CaMoopra"nu3anus:




COCTaBJIATh TUIAH, AJTOPUTM PEIICHUS 3aJlayd, BBHIOMpaATh CIIOCOO0 pPEHmICHUS C YIETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(DOPMALIHH.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMH MTO3HABATEIBHON PePIECKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIMA
U MBICIMTEIbHBIX IPOLECCOB, UX PE3yJbTaTOB; BIALETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YJIbTATA PEIICHU MATEMAaTUYECKOH 3a1a4u;

e IpEeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPDH PELICHUM 3a7add, BHOCUTHb
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAHIEHHBIX
OLIMOOK, BBISABJICHHBIX TPYJHOCTEH;

e OIICHWBaTh COOTBETCTBHE pe3yJibTaTa LEIHM M YCIOBUSAM, OOBACHATh NPUUYHHEI
JOCTMDKEHUS WIN HEIOCTUKEHUS Pe3yIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIIUOKY, aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOro kypca «Asiredpa M Hayaja MaTeMaTHYECKOro aHajlu3a» Ha YpOBHE
cpenHero oduiero o0pa3oBaHus JTOJDKHO 00ecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

10 KUIACC

Yucaa v BLIYUCIEHUS

OHGpHpOBaTB IMOHATHUAMU: PALMOHATIBHOC U I[Cf/iCTBPITGJ'II:HOG qHuCJIo, OOBIKHOBEHHAS H
JACCATHYHAaA ,I[p06b, ITPOLICHTHI.

BrmomaaTe apI/I(l)MeTI/I‘-ICCKI/Ie ornepanuvu ¢ palvuOHAJILHBIMUA U I[CﬁCTBI/ITGJ'ILHI:IMH qucjiaMu.

BoinonHaTe npuOAMKEHHBIE BBIUMCIEHMS, MCIONb3ys IMpaBUia OKPYIJIEHUS, JelaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCICHUI.

OnepupoBaTh NOHATUSAMM: CTENEHb C LIEJBIM MOKa3aTeseM; CTaHAapTHas (Gopma 3amucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJIbHOM CTENEHM; MCIOJIb30BaTh MOAXOASIIYI0 (hopMy

3aMUCHU JEMCTBUTEIbHBIX YHUCET IS peuICHUd MPAKTHUYICCKUX 3ada4 U NPCACTABJICHUA JaHHBIX.

OrnepupoBaTh NOHATUSAMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOIO YIJIa; HCIIOIb30BATh
3aIuCh MPOU3BOJIBHOTO YIila yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs1 M HEpaBEHCTBA

OnepupoBaTh MOHATHIMH: TOXJECTBO, ypaBHEHUE, HEPABEHCTBO; II€JI0€, pallMOHAIbHOE,
UPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;



BemonusaTe  mpeoOpa3oBaHHUS ~— TPUTOHOMETPUYECKMX  BBIPQXEHMH M pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonsaTe npeoOpa3oBaHus LENbIX, PAIIMOHATBHBIX U MPPAUOHAIBHBIX BBIPAKCHUN H
pelaTh OCHOBHBIE TUIIBI LIEJbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHMsI M HEPABEHCTBA Ul PEIICHHUs MATEMaTUYECKUX 3a1ad M 3a7a4d U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

MOI[GJ'II/IPOBaTB pC€aIbHBIC CHUTyalMM Ha A3BIKE anre6pLI, COCTAaBJIAATb BBIPAXKCHUA,

YpaBHCHHA, HCPABCHCTBA I10 YCJIOBUIO 3aJadud, HCCICAOBATH IMOCTPOCHHBIC MOACIN C
HCII0JIb30BAHUEM allrapara aJ'IFe6pr.

DOyHKIUM U rPpadpuKu

OnepupoBath MOHATUSAMU: QYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIIUHU, 00JIACTH OMPEICTICHUS U
MHO>KECTBO 3HaUeHUN (QYHKIUY, rpa@uK GHyHKIMH, B3aUMHO 0OpaTHbIE (PYHKITHH.

OnepupoBath MOHATUSIMH: YETHOCTh U HEUETHOCTh (PYHKIIMH, HYIH (QYHKIIUHU, IPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U PEIICHUsT yPaBHEHUH.

Crpoutb M uyuTaTh rpaduKu JIUHEHHON (YHKLUMHU, KBaAPATUYHOM (YHKIMH, CTEIIEHHON
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnons3oBare rpaguku QyHKIUNA IS WCCIICIOBAHUS IMPOIECCOB M 3aBUCUMOCTEH IPHU

peLIeHNH 3a/a4 M3 IpYTUX y4eOHBIX NPEAMETOB M PEabHOM JKU3HU; BhIpakaTh (opMyiamu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Havana MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHSATHSIMH: IIOCIEIOBATEIFHOCTD, apU(MeTHUeCKas W TeOMEeTpHYeCKas
IPOTPECCHH.

OrnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIAsl T€OMETPUYECKasl TPOTPECCHs], CyMMa
0eCKOHEUHO yOBIBaOIIEi TeOMETPUUECKOI MPOrpeCcCHH.

3aI[aBaTI> IMOCJICA0BATCIIBHOCTU pa3jINIHbIMU crocodaMu.

Hcnonp30BaTh CBOWCTBA IMOCIIENOBATEILHOCTEH M MPOTPECCHl Ui pelIeHUs] peajbHbIX
3aJa4 NpUKJIAJHOTO XapaKTepa.

MHuo:kxecTBAa U JIOTUKA

OHGpHpOBaTI) IMOHATHUAMUN: MHOXKCCTBO, OII€Cpalli Hal MHOXCCTBaMU.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapat Ul ONIUCAHUS PEaJIbHBIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

OHGpI/IpOBaTB MOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIILCTBO.

11 KUIIACC

Yucia 1 BLIYUCICHUS

OHGpI/IpOBaTb IMOHATHUAMMA: HATypaJIbHOC, MHOCJI0C YHCJIO0, HCIOJb30BaTh J[MPU3HAKU
ACIIMMOCTHU LCJIBIX YKCEII, PA3JIOKCHHUE YHCJIa Ha IIPOCTBIC MHOXHUTCIN JJIA pCHICHUA 3a4a4.

OHGpHpOBaTb IOHATHEM: CTCIICHD C pallMOHAJIbHBIM ITIOKA3aTCIICM.

OHepI/IpOBaTb IOHATHUAMM HOFaqu)M qucia, JeCATUYHbBIC U HATYPAJIbHBIC J'IOl"apI/I(i)MBI.

YPaBHeHHﬂ H HEPABCHCTBA

[IpuMeHSATH CBOWCTBA CTENEHHW JUISI TNPEOOpPA30BaHMS  BBIPAKECHHUH; OIEPHPOBATH
MOHATHAMM: [T0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IIOKA3aTEIIBHBIX
YpaBHEHUH U HEPABEHCTB.

BreimonHsaTe mpeoOpa3oBaHUs BBIPAXKEHHM, COAEpXKaIIUX Jorapudmbl; ONepupoBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
norapupMUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxoaute peHiCHUs HpOCT@ﬁIlIPIX TPUTOHOMCTPUICCKHUX HCPABCHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pELICHHE; HCIIOIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHM JUUIS PEIICHUS IPAKTUYECKUX 3aa4.

Haxoaute pemeHns: MpoCTEHIINX CUCTEM M COBOKYITHOCTEH PallMOHANBHBIX YPaBHEHUH H
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOECHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMHU: TNEPUOJAMYECKAsT (QYHKIUS, TNPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKH SKCTpeMyMma (YHKIMH, HauOoJblllee W HAauMeHbIIee 3HauyeHUs (YHKIUU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.



OnepupoBaTh  MOHATHUSMHU:  TpadUKH  TIOKA3aTEIbHOW,  JIOTapU(OMHUUECKOW |
TPUTOHOMETPUUYECKUX (PYHKIHI; n300pakaTh UX Ha KOOPIAUHATHOM INIOCKOCTH M MCIOJIB30BAThH
JUISL pEIICHUs] ypaBHEHUN 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JMHEHHBIX ypaBHEHUH U
MCIIOJIB30BATh UX JIJISL PEIICHUS CUCTEMbl TUHEHHBIX YpaBHEHUM.

Hcnonw3oBarh rpaduku (GYHKIUN UIS MCCIEAOBAHUS IMPOIECCOB U 3aBUCHUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana MaTeMaTH4eCcKOro aHajJu3a

OnepupoBaTh MOHATUSAMU: HETIPEPBbIBHAS (PYHKLNS; TPOU3BOIHAS (PYHKIUH; UCIIOIB30BAThH
reOMEeTPUUECKUN U (PU3UYECKUIN CMBICI IPOU3BOAHOMN AJIs PEeLICHUs 3aay.

HaxoauTte mpou3BOAHBIE AIIEMEHTAPHBIX (YHKIWN, BBIYMCIATH MPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MNPOM3BOAHYIO [UIl HCCIIEAOBaHUS (YHKIMH Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSITH PE3YIbTAThI UCCICIOBAHMS K IOCTPOSHUIO TPA(HKOB.

Hcmons30BaTh IMPOU3BOAHYIO IJId HAXOXKACHUA HAWJIYYIICTO PCHICHUSA B IMPUKIAAHBIX, B
TOM 4HCJIC COIUATIbHO-3KOHOMHMYCCKHX, 3aJa4dax.

OnepupoBaTh MOHATUSAMHU: NE€PBOOOpa3Hasi U HMHTErpaj; MOHMMATh I€OMETPUYECKUM U
(bu3nueckuii CMbICI HHTErpaa.

Haxoauth mepBooOpasHble 3IeMEHTapHBIX (PYHKIIMIA;, BBIYUCIATH MHTErpal mo Gopmyse
Herorona—JleiiOuuna.

Pemate MPUKJIAAHBIC 3aJla4yi, B TOM YUCJIC COUAIIBHO-3KOHOMUYCCKOIo U (1)I/I3I/I‘~I€CKOFO
XapakTepa, CPpEACTBAMA MATEMATUYICCKOT'O aHAJIN34a.



TeMarnueckoe IIaHuPOBaHUE

10 KJIACC
KoanyectBo yacos
Ne HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl JJICKTPOHHEIC (HPPOBLIC)
n/n P porp Beero|| [KOHTPOIbHBIE | TIpakTuyeckne | o6.010patenpnbie pecypesl
padoThI padoThbI
1 MHOXecTBa pallMOHAIBHBIX U ICHCTBUTEIBHBIX YUCEI. 14 1
ParnyonanbHble ypaBHEHUS U HEPaBEHCTBA
|2 HdbyHKm/m u rpadukn. CTETeHb C LEIBIM IT0Ka3aTelIeM H6 H H H
3 Apudmerniecknuil KOpeHb n—oii crenenn. MppannonanbHble 18 1
yYpaBHEHUS U HEPaBEHCTBA
4 ®opmyiiel TpuroHoMeTpun. Tpuronomerpuueckue 29 1
YpaBHEHHS
|5 HHOCJ‘ICI{OB&TCJ‘ILHOCTI/I Y TIPOTPECCHH HS H H H
|6 HHOBTOpeHI/Ie, 0000111eHHEe, CHCTEMATH3AIIA 3HAHUHI H3 Hl H H
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME l6s |4 o [
11 KITACC
‘ KounuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB H TeM NPOrpPaMMbl K I JJICKTPOHHEIC (11 POBLIC)
n/n P porp Bcero OHTPOIBHLIE paKThieckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 CreneHb ¢ palioHaJIbHBIM NOKa3areneM. [lokazarenbHas 12 1
¢bynknus. [TokazarenbHbIe ypaBHEHUST U HEPABEHCTBA
2 Jlorapudmuueckas pynkuus. Jlorapupmudeckue 12
ypaBHEHUS U HEPaBEHCTBA
3 Tpuronomerpuueckre GyHKIIUN U UX TpapUKH. 9 1
Tpuronomerpuueckrue HepaBeHCTBA
|4 HHpOI/IBBOI[HaSI. IIpuMeHeHne MpOoU3BOIHOU H24 Hl H H
|5 HI/IHTeraJI U €ro MPUMEHECHHS H9 H H H
|6 HCI/ICTGMBI YPaBHEHUH H12 Hl H H




‘ KounyecTBo 4yacoB ‘
Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl JUICKTPOHHEIE (HPPOBLIC)
n/n P porp Beero| [KCHTPOIbHBIE | IIpakTHuecKue o0pasoBaTe/bHbIE pecypchbl
padoThI padoThI
|7 HHaTypaJImee U IIeTIbIC YnCIia HG H H H
|8 HHOBTOpeHI/Ie, 000011IeHHEe, CUCTEMATH3AI 3HAHUHI H18 HZ H H
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 202 |6 o |
[ToypouHoe miaHupoBaHue
10 KJITACC
‘ KoaunyecrBo yacos ‘
Ne Tema vDoOKa Mara DJIeKTpOHHbIe HU(pOBbIE
n/n P Bcero Kourpoasusre | TMpaxrueckue u3ydeHus || o0pa3oBaTe/bHbIEe PeCypChl
padoThl padoThI
1 MHOXecTBO, OTepanuy HaJl MHO)KECTBaMH. 1
Huarpammsl Diinepa—BenHa
Parnmonanbshele unciaa. OObIKHOBEHHBIE U IECSITUYHbIE
2  ||mpoOwu, MPOIEHTHI, OECKOHEUHBIE TIEPUOTUIECKUE 1
apoou
3 Apudmernaeckue onepauy ¢ pauoHaATbHBIMA 1

YUCJIaMH, IPE0Opa30BaHUs YUCIOBBIX BBIPAKEHUN

[Tpumenenue apoOeil ¥ MPOLIEHTOB ISl PELICHUs
4 ||[mpuKIagHBIX 337a4 U3 Pa3IMYHBIX OoTpaciiei 3HaHui u ||1
peanbHOU KU3HU

[Tpumenenue apobeii U MPOIICHTOB I PEIICHUS
5 MPUKIIATHBIX 33/1a4 U3 Pa3IUIHBIX OTpacieil 3Hanui u ||1
peanbHOU KU3HU

JlelficTBUTENbHBIEC YKClIa. PalioHaabHBIE B
HWppaliOHAIIbHBIC YKCIIa

ApudmeTrndeckre onepanuu ¢ eiCTBUTETbHBIMU
YUCIaMu




KoanuecTBo 4acoB

Ne Tema vDOKa K I Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero|| CHTPOJIBHBIC PAKTHICCKUE || yy3vyenns || 06pazoBaTeabHbIC pecypehl
padoThI padoThI
8 [TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTICHHUA, 1
IIPUKKJIKA U OLIEHKA pe3ysibTaTa BbIYUCICHUI
|9 HTO)KI[GCTB& Y TOXKJIECTBEHHBIE MTPE0OpPa3OBAHUS Hl H H H H |
|1O HVpaBHeHHe, KOpEHb YpaBHEHUS Hl H H H H ‘
|11 HHepaBeHCTBo, peuieHnue HEPaBEHCTBA Hl H H H H ’
|12 HMGTO,Z[ HUHTEPBAJIOB Hl H H H H ’
Perienue nesbix U 1poOHO-pAIMOHANIBHBIX YPAaBHEHUI
13 1
1 HEPaBEHCTB
KonTponbhas padota no teme "MHOxkecTBa
14 |panrioHanbHBIX U JEHCTBUTEIHHBIX YHCEIN. 1 1
PanmonanbHble ypaBHEHUS U HEPABEHCTB"
15 ®OyHk1Ms, crocoObl 3aganus GyHkuu. Bzanmuo 1
oOpaTHbIe PYHKIIMU
I'paduk Gynkmuu. Obmacts onpenencHus u
16 ||MHOXecTBO 3HaueHu ¢pyHkuuu. Hynu GyHkuuu. 1
[TpoMexyTKH 3HAKOMOCTOSIHCTBA
|17 UYETHbIe U HEYETHDBIE PYHKINH ‘ 1 H H H H
18 Crenens ¢ nenbiM nokasareneM. CrangapTHas popma 1
3aIUCH JEeNCTBUTEIBLHOIO UYHCiIa
Hcnonb3oBanue noaxosmien GopMbl 3alucu
19 ||meficTBUTENBHBIX YHCEN IS PELICHUs IpakTuieckux |1
3aJ1a4 U Mpe/ICTaBICHMS] TaHHBIX
20 CrenenHas GyHKLUS C HATYPAJIbHBIM U LIEJIBIM 1
nokasareneM. E€ cBoiicTBa u rpaduk
|21 HApI/I(bMeTI/IquKHﬁ KOPEHb HATypaJbHON CTEIICHH Hl H H H H




‘ KounyecTBo 4yacoB ‘
Ne Tema ypoka K T Hara D1eKTPOHHbIE HU(PPOBLIE
n/n Beero|| CHTPOJIBHBIC PAKTHICCKUE || yy3vyenns || 06pazoBaTeabHbIC pecypehl
padoThI padoThI

|22 HApH(bMeTI/IquKHﬁ KOPEHb HaTypaJIbHOM CTENEHU Hl H H H H ‘
23 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HaTypaJbHOM 1

CTEIIEHU
24 CBoiicTBa apu(h)METHUECKOTO KOPHS HATYPAIbHOM 1

CTEIeHU
o5 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HaTypaJbHOM 1

CTETEHU
2% JlelicTBus ¢ apu(MeTHUECKUMHI KOPHIMU N—OH 1

CTETEeHU
27 JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMH N—O1 1

CTEIICHU
o8 JleficTBus ¢ apu(METHUECKUMHI KOPHAMHU N—OMH 1

CTETeHU
29 JleficTBus ¢ apu(METHUECKUMHI KOPHIMHU N—OM 1

CTETEeHU
30 JleiicTBusI ¢ apuMETHUECKUMU KOPHIMH N—O1 1

CTETIEHU
|31 HPemeHHe MPPALMOHATILHBIX YPAaBHEHUM U HEPABEHCTB Hl H H H H ‘
|32 HPemeHHe MPpaLMOHATILHBIX YPaBHEHHI U HEPABEHCTB Hl H H H H ‘
|33 HPemeHHe MppaIMOHATFHBIX YPAaBHEHHI U HEPABCHCTB Hl H H H H ‘
|34 HPemeHHe MPPALMOHAIIBHBIX YPAaBHEHUH U HEPABEHCTB Hl H H H H ’
|35 HPemeHHe VPPALMOHATIBLHBIX YPAaBHEHUI U HEPABEHCTB Hl H H H H ’
|36 HCBOFICTBa U rpauK KOpHS N-0i CTeneHn Hl H H H H ‘
|37 HCBOFICTBa U rpauK KOpHS N-0i CTeneHn Hl H H H H ‘




Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4eHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

KonrponsHas pabora no teme "Apudmernueckuit

38 |[kopenb n—oii crenenu. MppanuoHaibHbie ypaBHeHU H||1

HepaBeHcTBa"
|39 HCI/IHyC, KOCHHYC Y TaHT'€HC YHCJIOBOIO apryMeHTa Hl H H H H ‘
|4O HCI/IHyC, KOCHHYC Y TaHT'€HC YHCIIOBOIO apryMeHTa Hl H H H H ‘
a1 APKCHHYC, apDKKOCHHYC U apKTaHT'€HC YHCIOBOTO 1

apryMeHTa
42 APKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOTO 1

apryMeHTa
43 TpuroHomeTpudeckas OKpyKHOCTb, OIIpeIesICHIE

TPUTOHOMETPHUECKUX (PYHKIIHUN YHUCIOBOTO apryMeHTa
44 Tpuronomerpudeckas OKpy>KHOCTb, OIpeieTICHHE

TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
|45 HOCHOBHHC TPUTOHOMETpHUUYECKHE (HOPMYJIBI Hl H H H H ‘
|46 HOCHOBHHC TPUTOHOMETpUUYECKHE (HOPMYJIbI Hl H H H H ‘
|47 HOCHOBHBIC TPUTOHOMETpUUYECKHE (HPOPMYJIBI Hl H H H H ‘
|48 HOCHOBHBIG TPUTOHOMETpHUUECKHE (HOPMYIIbI Hl H H H H ‘
|49 HHpeo6pa303aHHe TPUTOHOMETPUUYECKUX BBIPAXKEHUN Hl H H H H ‘
|50 HHpeo6pa303aHHe TPUTOHOMETPUUYECKUX BBIPAXKEHUN Hl H H H H ’
|51 HHpeoGpasmsaHHe TPUTOHOMETPUYECKHX BBIPAKEHHH Hl H H H H ’
|52 HHpeoGpasmsaHHe TPUTOHOMETPUYECKHX BBIPAKEHHH Hl H H H H ’
|53 HHpeoGpamBaHHe TPUTOHOMETPUYECKHX BBIPAKEHHH Hl H H H H ‘
54 |PemeHue TpPUTOHOMETPUYECKUX YpaBHEHUM 1
54 | lr_ | | | | |
|55 HPemeHHe TPUTOHOMETPHYECKUX YPaBHEHHUI Hl H H H H ‘




‘ KounyecTBo 4yacoB ‘
Ne Tema vDOKa K I Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero|| CHTPOJIBHBIC PAKTHICCKUE || yy3vyenns || 06pazoBaTeabHbIC pecypehl
padoThI padoThI

|56 HPeumHHeTpHFOHOMeTqueCKHXypaBHeHHﬁ Hl H H “ “ ‘
|57 HPCHWHHGTpHFOHOMeTpHHCCKHX)paBHeHHﬁ Hl H H “ “ ‘
|58 HPCHWHHGTpHFOHOMeTpHHCCKHX)paBHeHHﬁ Hl H H ‘I ‘I |
|59 HPCHWHHGTpHFOHOMeTpHHCCKHX)paBHeHHﬁ Hl H H ‘l ‘l |
60 KonTponbhas padota no teme "®opmysibl 1 1

TpUroHOMeTpHH. TPUTOHOMETPUYCCKUE YpaBHEHUS"

[TocnemoBarenbHOCTH, CIIOCOOBI 3aaHUS
61 |mocnemoBarenbHOCTEH. MOHOTOHHBIE 1

10CJIe10BATEIbHOCTH

Apudmernueckas 1 reoMeTpudecKas Iporpeccuu.
62 |lcmonp30BaHue MPOTPECCHHU ISl pEHICHUs peabHbIX |1

3a7a4 MPUKIIaTHOTO XapaKTepa

beckoHeuHO yObIBaroI1asi reoMeTpruiecKas
63 |mporpeccus. Cymma 6eCKOHEYHO yOBbIBAIOIIEH 1

r€OMETPUYECKON ITPOTrPECCUU
|64 H(DopMyna CJIOXHBIX IPOIICHTOB Hl H H H H ‘
|65 HdDOpMyna CJIOXHBIX IPOIICHTOB Hl H H H H ’

O6o00m1enne, cucTeMaTu3alus 3HaHUN 3a Kype
66 |lanreOpbl M HaYa MaTeMaTH4ecKoro aHaimmsa 10 1

KJlacca
|67 ‘ITKHOB&HKOHTpOHLHaHpa6OTa Hl Hl H H H

O06o00m1eHne, cucTeMaTu3aus 3HaHUK 3a Kypc
68 |lanreOpsl M HAYa)T MaTeMaTH4ecKoro aHaimmsa 10 1

KJacca
(OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME |68 |4 o [

11 KJTACC




‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne T Hara uugposbie
n/n ema ypoxa Bcero Konrpoabnuele | IIpakTiieckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

1 ||Crenens ¢ pauroHaIbHBIM [10Ka3aTEIEM 1
L] p | | | | |
|2 HCBOI?ICTBa CTEIIEHU Hl H H H H ’
3 [IpeoOpazoBanue BeIpaKEHHM, COAEPKALINX PALUOHAIbHbIE 1

CTEIEHU
4 [Ipeo6pa3oBanue BbIpake€HU, coaepKalluX palliOHaIbHbIE 1

CTETEeHU
5 [IpeoOpazoBanue BeIpaKEHU, COAEPIKALIMX PAMOHAIbHBIE 1

CTENEHU
|6 ”HOKa3aTeJILHHe ypaBHEHHUS U HEPaBEHCTBA Hl H H H H ’
|7 ”HOKa3aTeJILHHe ypaBHEHHUS U HEPABEHCTBA Hl H H H H |
|8 HHOKa3aTeJILHHe ypaBHEHHUS U HEPABEHCTBA Hl H H H H |
|9 ”HOKazaTeanme YPaBHEHUS U HEPABEHCTBA Hl H H H H |
|1O ”H0KazaTeJH,Hme YpaBHEHUS U HEPABEHCTBA Hl H H H H ‘
|11 ”HOKazaTeanas[ ¢dbyHKIMS, €€ cBOICTBa U rpaduk Hl H H H H ’

KonTponpHas padota o Teme "CremneHs ¢ paliioHaTbHbIM
12 |moka3arenem. [TokaszarenpHas Gynkmms. [TokazareapHbIe 1 1

YPaBHEHHUs U HEPABEHCTBA"
|13 ”Horapnq)M qucia Hl H H H H ’
|14 ”I[CCSITI/I‘-IHBIC U HaTypaJibHbIE JIOTapu(pMbI Hl H H H H ‘
15 ||[IpeoGpa3oBanue BbIpaxeHHi, coaepKaluX Jorapudmsl 1
15 | It | | | |
|16 HHpeo6pazoBaHHe BBIPA)KEHHUH, COAEPKAINX JTOrapuOMBbI Hl H H H H ‘
|l7 HHpeo6pazoBaHHe BBIPAKEHHUH, COAEPKAINX JIOTapH(YMBI Hl H H H H ‘
|18 ”Hpeo6pa3013aHHe BBIPRKEHUH, COZlEpKAIIUX JIOTaprupMbl Hl H H H H ‘




‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne T Hara uugposbie
n/n ema ypoxa Bcero Konrpoabnuele | IIpakTiieckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

|19 ”HorapmbMquCKHe YPaBHEHUS U HEPABEHCTBA Hl H H H H ‘
|20 ”HorapmbMquCKHe ypaBHEHHS U HEPABEHCTBA Hl H H H H ’
|21 ”HorapnchHqCCKHe YpaBHEHHUS U HEPABEHCTBA Hl H H H H ’
|22 ”HorapnchHqCCKHe yYpaBHEHHUS U HEPABEHCTBA Hl H H H H |
|23 ”HorapnchHqCCKaﬂ byHKIus, e€ cBoiicTBa U rpaduk Hl H H H H |
|24 ”HorapmbMquCKaﬁ ¢byHKIus, e€ cBOWCTBa U rpaduK Hl H H H H |
|25 ”TpHFOHOMeTpI/IquKHe (byHKIMH, UX CBOMCTBA U rpaduKu Hl H H H H ‘
|26 ”TpI/IFOHOMeTpI/IquKI/Ie (GYHKIMH, UX CBOWCTBA U rpapuKu Hl H H H H ’
|27 ”TpI/IFOHOMCTpI/I‘{eCKI/Ie (byHKLMU, UX CBOIMCTBA U rpaduKu Hl H H H H ’
|28 ”TpI/IFOHOMCTpI/I‘{eCKI/Ie (byHKLMH, UX CBOICTBA U rpaduKu Hl H H H H |
|29 ”HpI/IMepH TPUTOHOMETPUYECKUX HEPABEHCTB Hl H H H H |
|30 ”HpI/IMepBI TPUTOHOMETPUUECKUX HEPABEHCTB Hl H H H H |
|31 ”HpI/IMepBI TPUTOHOMETPUYECKUX HEPABEHCTB Hl H H H H ‘
|32 ”HpI/IMepH TPUTOHOMETPUUECKUX HEPABEHCTB Hl H H H H ‘

KonTtponbHas padora o Teme "Jlorapudpmuueckas GyHKIUS.
33 Jlorapudmuueckre ypaBHEHUS U 1 1

HepaBeHCTBa. TpuroHoMeTpruyeckre QyHKIUN U UX

rpaduxu. Tpuronomerpuueckue HepaBeHcTBa"
|34 ”Hel'[pepBIBHBIe byHKIIIHN Hl H H H H ‘
|35 ”MeTOJI WHTEPBAJIOB JIUIS PEIICHNS HEPABEHCTB Hl H H H H ’
|36 ”MeTo,u MHTEPBAJIOB JUIsl PEILICHHSI HEPABEHCTB Hl H H H H ’
|37 ”HpOI/BBO,Z[HaSI byHKIIN Hl H H H H ‘
|38 ”HpOI/BBO,Z[HaSI byHKIIN Hl H H H H ‘




‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vooKa Hara uugposbie
n/n yp Bcero Konrpoabnuele | IIpakTiieckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

|39 ”FGOMeTpI/IquKHﬁ 1 PU3UUECKUI CMBICI IPOU3BOAHOM Hl H H H H ‘
|4O ”FeOMeTpI/IquKHﬁ 1 QU3UYECKUI CMBICT IIPOU3BOTHOMN Hl H H H H ’
|41 ”HpOI/IBBOL[HBIe AIIEMEHTAPHBIX (PYHKIIHIA Hl H H H H ’
|42 ”HpOI/IBBOL[HBIe AJIEMEHTAPHBIX (PYHKIIHIA Hl H H H H |
|43 ”HpomBoL{Haﬂ CYMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIHIA Hl H H H H |
|44 ”HpomBo;[Haﬂ CYMMBI, IPOU3BEACHHUSI, YACTHOTO (PYHKIIMI Hl H H H H |
|45 ”HpomBo;[Haﬂ CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIUN Hl H H H H ‘
16 [IpumeHneHne Mpon3BOIHON K HCCIeI0BaHUIO QYHKIIUN Ha 1

MOHOTOHHOCTb Y 9KCTPEMYMBI
47 [IpumeHneHne Mpou3BOIHON K HCCIeI0BaHUIO QYHKIIUN Ha 1

MOHOTOHHOCTb Y 9KCTPEMYMBI
48 [IpumeHeHre mpoN3BOIHON K UCCIIEOBAaHHIO (DYHKIMH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI
49 [IpumeHneHne Mpon3BOIHON K HCCIeI0BaHUIO QYHKIIUN Ha 1

MOHOTOHHOCTb Y 9KCTPEMYMBI
50 Haxoxaenne HanbobIIero 1 HaUMEHbILIET0 3HAYCHUS 1

(GYHKIUU Ha OTpe3Ke
51 Haxoxxenre HanOobIIero 1 HAMMEHbBIIETO 3HAYSHUS 1

(GYHKIIMM Ha OTpe3Ke
50 Haxoxaenne Han6obI1ero 1 HaUMEHbILIET0 3HAYCHUS 1

(GYyHKLIUHU Ha OTpe3Ke
53 Haxoxxnenne HauOoJbIero 1 HAMMEHbBILIETO 3HaYEeHUS 1

(GyHKLIUHU Ha OTpE3Ke




KoanuecTBo 4acoB

JJIeKTPOHHbIE

Ne Tema vooKa Hara uugposbie
n/n yp Bcero Konrpoabnuele | IIpakTiieckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

54 Haxoxxnenre Hanbobero 1 HAMMEHbBIIETO 3HAUYCHHS 1

(GYHKLUHU Ha OTpe3Ke
55 HaxoxeHre HauOoJIbIIero 1 HAMMEHbIIET0 3HAYSHUS 1

(GyHKIMHU Ha OTpE3Ke

[IpumeHeHre NpOU3BOIHON /IJIs1 HAXO0XKIEHUS HAWITYUIIEero
56 |pemieHus B MPUKIIAAHBIX 33/1a4ax, IS ONPEICICHUS 1

CKOpOCTH TIpoliecca, 3aJaHHOTO (popMyJIoii niin rpahuKoM
57 KonTtponbHas padora no teme "[Ipoussoanas. Ilpumenenue 1 1

POU3BOHOM"
58 |[[TepBooOpa3nas. Tabnuira mepBooOpasHBIX 1
58 | | | | | |
|59 ”HepBoo6pasHa${. Tabnuua nepBooOpa3HbIX Hl H H H H ’
|60 ”I/IHTeraJ'I, reoMeTpHUECKU U (PU3NYECKUI CMBICI HHTETpaja Hl H H H H |
|61 ”I/IHTeraJ'I, reoMeTpHUYecKuil U (PU3NYECKH CMBICI HHTETpaja Hl H H H H |
|62 ”I/IHTeraJ'I, reoMeTpUYECKUN U GU3NYECKUI CMBICI HHTErpaia Hl H H H H |
|63 ”BBI'—II/ICJ'I@HI/I@ unTerpaia o ¢popmyine Hetorona—JleliOnuma Hl H H H H ‘
|64 ”BBI'—II/ICJ'I@HI/I@ uHTerpana o ¢popmysne Hetorona—JleliOnuma Hl H H H H ’
|65 ”BLIqI/ICJleHHe uHTerpaia no gopmyne Hororona—Jleiibuuna Hl H H H H ’
|66 ”BLIqI/ICJleHHe uHTerpaia no gopmyne Hetorona—Jleiibuuna Hl H H H H ’
|67 ”CI/ICTCMBI JMHENHBIX YpaBHEHUN Hl H H H H ‘
|68 ”CI/ICTCMBI JMHEHHBIX YpaBHEHHHA Hl H H H H ‘
69 Pemenune npukiagHbIX 3a7a4 ¢ IOMOILBIO CUCTEMBI 1

JIMHEVHBIX YpaBHCHUI
20 Perienne npukiagHbIX 3aa4 C IOMOIIBIO CUCTEMbI 1

JIMHEWHBIX YpaBHCHUH




KoanuecTBo 4acoB

JJIeKTPOHHbIE

Ne Tema vooKa K I Hara uugposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqeckne U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
CucreMbl ¥ COBOKYITHOCTH LIENBIX, PALlMOHAIbHBIX,
71 |uppanMoHaIBHBIX, TOKA3aTEIbHBIX, JIOTApU(PMUIECKUX 1
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIbIX, PAl[UOHAIbHBIX,
72 |uppalrOHaIbHBIX, TOKA3aTEIbHBIX, JIOTApU(PMUIECKUX 1
YpaBHEHUI U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX, pAllMOHATIbHBIX,
73 |uppanroHaIBHBIX, TOKA3aTENbHBIX, JIOTAPUHMUIECKUX 1
YpaBHEHMI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAllUOHAIbHBIX,
74  |uppalMOHAIbHBIX, TOKA3aTEJIbHBIX, JOrapu(HMUUECKUX 1
YpaBHEHMI U HEPABEHCTB
75 Hcnonb3oBanue rpagukoB GyHKIMHA 115 peIeHus 1
YpaBHEHUH U CUCTEM
76 Hcnonb3oBanue rpagukoB GyHKIMHA 115 peIIeHus 1
YpaBHEHUU U CUCTEM
[IprMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO
77 |MaTeMaTHYeCKHX 3a]a4 U 33aJ[a4 U3 pa3IUYHbIX o0jacTen 1
HAyKU U PeIbHOW KU3HU
78 KonTposabHas pabora o teme "MHTerpai u ero npuMeHeHMsl. 1 1
Cucremsl ypaBHeHHN"
|79 ”HaTypanLHHe U LeJIble Yncia B 3aJja4ax U3 peasIbHON KU3HU Hl H H H H ‘
|80 HHaTypanLHLIe U LIEJIbIE YHCIA B 33/1a4aX M3 PEAIbHOM KHU3HH Hl H H H H ‘
|81 HHaTypanLHLIe U LIEJIBIE YHCIIA B 33/1a4aX M3 PEAbHOM KHU3HH Hl H H H H ‘
|82 ”HpH3HaKH NETUMOCTH LIEIBIX YHUCET Hl H H H H ‘




‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema VDOKA K I Hara uugposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqeckne U3yYeHUS o0pa3oBaTe/ibHbIE
padoThl padoThI pecypeb
|83 ”HpI/I3HaKH JIEMMOCTH LIEJIBIX YUCE Hl H H H H
|84 ”HpmHaKH JEIIMMOCTH LIEJBIX YMCE Hl H H H H
85 [ToBTOpEeHHE, 0000IEHNE, CHCTEMATH3allMs 3HAHUH. 1
YpaBHeHus
86 [ToBTOpeHUE, 0000IICHNE, CHCTEMAaTH3allUs 3HAHUH. 1
YpaBHeHus
87 [ToBTOpEeHue, 0000IIEHNE, CHCTEMATH3allMs 3HAHUH. 1
YpaBHeHus
88 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allks 3HAHUH. 1
YpaBHeHus
89 [ToBTOpEeHue, 06001IeHNE, cCUCTeMaTH3allls 3HAHUH. 1
YpaBHeHUs
90 [ToBTOpeHnue, 06001IeHNE, ccTeMaTH3allvs 3HAHUH. 1
YpaBHeHus
91 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allvsl 3HAHUH. 1
HepagencrBa
92 [ToBTOpeHMEe, 0000IIEHNEe, CUCTEMATU3AIIMS 3HAHUM. 1
Hepasencrpa
93 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allvsl 3HAHUH. 1
HepagenctBa
94 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allvsl 3HAHUH. 1
HepaBencrtpa
95 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1
Cucremsl ypaBHEHUH




KounyecTBo yacoB ‘

JJIeKTPOHHbIE

Ne Tema vooKa Hara uugposbie
n/n yp Bcero Konrpoabnuele | IIpakTiieckue U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
96 [ToBTopenue, 00001ICHNE, CUCTEMATH3AIHS 3HAHUH. 1
Cucremsl ypaBHeHU
97 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMs] 3HAHUH. 1
DyHKIMU
98 [ToBTOpenue, o000IIeHNE, CUCTEMATH3ALMS] 3HAHUH. 1
DyHKIMHU
|99 ”I/ITOFOBaH KOHTpOJIbHast paboTa Hl Hl H H H
|1OO ”I/ITOFOBaH KOHTpOJIbHast paboTa Hl Hl H H H
101 O06o00611eHne, cucTeMaTu3alus 3HaHUH 3a Kypc anreopsl U 1
Hayaj MareMmarudeckoro aHanusza 10-11 kinaccoB
102 O0600611eHne, cucTeMaTu3alys 3HaHU| 3a Kypc anreOpsl U 1
Hayasl Maremarndeckoro ananusa 10-11 kimaccos
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 202 |6 [ I

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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