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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma y4deOHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIO aHaIhu3a»
0azoBoro ypoBHs jisi oOyuatomuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpPeAHEero oOIliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHUE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEILHOTO DPA3BUTHUSA
JUYHOCTH 00Y4aIOIIUXCSl.

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 W3Y4eHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpOBHE,
HEOO0XOAMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATHKH, 00IIIECTBO3HAHMUS, UCTOPHH, CJIOBECHOCTH. B
paMKax IaHHOI'O Kypca ydalluecs OBIaICBAalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anreOpsl n Hayan MaTeMaTHYECKOTO aHAIN3a 3aKJIaJbIBAET OCHOBY JAJIS YCIIEIIHOTO
OBJIAJICHUS 3aKOHAMH (PM3UKH, XUMHHU, OMOJIOTHH, IOHUMAaHNsI OCHOBHBIX TCHICHINI YKOHOMHUKH
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 CTPOTrMMHU MATCMATHUYCCKHMMHU KOHCTPYKIHUAMMH
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abCcTparupoBaHWE W aHaJOrHio, (opMHUpYET
KpPEeaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadall MaTeMaTU4ecKoro
aHaJau3a B CTApLIEH HIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIICHUs NMPUKIAIHBIX 3a/1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTU4YeCKMX MOJeJed pealbHbIX CUTyallMid u
HHTEpHpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJie, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUAMU U UX aBTOpPaMHU.

Kypc obnanaeT 3Ha4MTEIbHBIM BOCIIUTATENBHBIM ITOTEHLIMAIOM, KOTOPBIH peann3yeTcs Kak
yepe3 yuyeOHbIN MaTepHall, ClocOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUSI, TaK U
yepe3 crneun(puky ydeOHOW IesTeNbHOCTH, TpeOYIoIed CaMOCTOATENbHOCTH, aKKypaTHOCTH,
MPOJOKUTEILHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TOJyYEHHBIN pe3ysbTar.

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

CrpykTypa Kypca «Anredpa U Hadajaa MaTeMaTUYecKOro aHaJln3a» BKIIIOYAET CIEAYIOIINe
coJlep’KaTebHO-METOANYECKHe JUHUM: «Uucna U BeUUCIHCHUS», «DyHKuMM U rpaduxmm,
«YpaBHEeHHUs U HepaBeHCTBa», «Hauama maremarnyeckoro ananmsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE COIEpKATEIBHO-METOANYECKUE JIMHUM M3Y4alOTCs HAa INPOTSHKECHUU IBYX JIET
oOydeHus B cTapllel IIKOJIe, €CTECTBEHHO JOMNOJHSASA APYT Apyra U MOCTENEHHO HaChIIAsCh



HOBBIMM TEMaMHU U pa3zenamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAUHSET
B cebe cojiepKaHue HECKOJbKUX MaTeMaTHMYeCKUX IUCIHIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUN aHAJIN3, TEOpUs MHOXKECTB U Ap. 1o Mepe Toro kak ydamyecs OBIaieBarOT BCE
Ooiee MMPOKUM MATEeMAaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTeNbHO (OpPMHpYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMAaTUYECKYIO MOJIEb PEaJIbHOU CUTyalluu, 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 «HUKCIa U BBIYUCICHUS» 3aBepIuaeT (popMupoBaHue
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLJIO HAYaTO B OCHOBHOM 1IKoie. B
cTapmieil mKkoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIMX B ceO0s MCIIOJIb30BAaHHE PA3IMUYHBIX (OPM 3aMUCH ACHCTBUTEIBHOIO
YHUCJIA, YMEHHE PALMOHAIBHO BBINOJHATH JACUCTBUSA C HUMH, ACNATh NPUKUIKY, OLICHUBATh
pesyabrar. OOydaromuecss MNOJIY4aloT HaBBIKM NPUOIMKEHHBIX BBIUUCICHHUH, BBIOJHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIBb30BAaHM MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHMSI YUCIIOBBIX BBIPAKCHUM.

JIluaus «YpaBHEHHs U HEPABEHCTBA» PEANIMU3YyeTCsl Ha MPOTSHDKEHUM BCEro oOydeHUus B
CTapIIC WIKOJIE, IIOCKOJIBKY B Ka&XIOM paszieiie IpOrpaMMbl IPEAYCMOTPEHO pEIIECHUE
COOTBETCTBYIOLIMX 3a7au. OOyyarommuecs OBIaeBalOT pa3IMuYHbIMU METOJIaMH PEILIEHHS LIEbIX,
palMoOHATBEHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHHS UCIIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GyHKIMI C TOMOIIbIO IMPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/1ad M 3aJa4 Ha HaXOXKICHHUE
HauOOJIBIINX U HAUMEHbIINX 3HaUeHUH (yHKUuU. JlaHHas coleprKaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Takke (OpMUPOBAHUE YMEHUHN BBITIOIHATH pacy€Thl 10 GopMyiaM, MpeoOpa3oBaHus LEIbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
CoJepXKalMX CTeNeHW M Jorapudmel. brnarogaps u3yudeHuro anreOpanyeckoro Marepuana
IPOUCXOIUT AajbHEelIee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAKTHOTO MBILUICHHS ydyallluxcs,
(GopMHpYIOTCS HAaBBIKM JCAYKTUBHBIX PACCYXICHHH, pabOThl C CHMBOJBHBIMH (OpMaMmH,
Ipe/CTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PAaBEHCTB U HepaBeHCTB. AinreOpa
npearaeT 3pGeKTUBHbIE MHCTPYMEHTHI JJIs PELICHHS TPAKTUYECKUX M €CTECTBEHHO-HAayYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToAUYeCKass TUHUSA «DYHKIMHM U TpadUKU» TECHO NEPEIIeTaeTCs C
JPYTMMH JIMHUSMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET MTOCIIEJ0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHue cTeneHHoM, oKa3aTeabHO!, JorapuMUIecKo 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 ypaBHeHUH U HepaBeHCTB. [Ipu aToM Gombiioe BHUMaHUE yaenseTcs (opMUpOBaHUIO
YMEHHMsI BBIpaKaThb (OpMYJaMH 3aBUCUMOCTU MEX]Y pa3jIMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
HOJy4eHHbIe (PYHKIMH, CTPOUTH UX Tpaduku. MaTepual 3Toi colepKaTelbHOMN JIMHUM HallelIeH
Ha pa3BUTHE YMEHUH M HaBBIKOB, MO3BOJISIOUINX BbIPaKaTh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, rpaduueckoi U cioBecHO. Ero usydyenue crnocobcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETHU3alHH,
MCIIOJIb30BAHUIO aHAJTIOTHH.

CO,Z[Cp)KaTCJ'ILHaﬂ nmuHusa «Hadama mMaTeMaTHUeCKOIro aHajin3a» MO3BOJISIET CYIICCTBEHHO
paClinpuTh KPYT' KaK MaTEMAaTHYCCKUX, TaK U MMPUKIAIHBIX 3a1a4, JOCTYITHBIX 06y‘-IaIOH_[I/IMC$[, y
KOTOPBIX MOABIISICTCS BO3MOXKXHOCTb UCCIICAOBATD U CTPOUTH Fpa(bHKH (I)yHKLIPIfI, OnpeaACIIAThL UX
HauOOJIbIINE U HAUMEHBIIHE 3HA4YCHU, BBIYMCIIATH IIJIOOIaau (bHpr U 00BEMEI TCJI, HAXOAUTHh
CKOpPOCTH W YCKOPCHHA MPOLECCOB. I[aHHaSI COACpKaTClIibHAad JIMHUA OTKPBIBACT HOBBLIC



BO3MO)KHOCTH ITOCTPOCHHMS MaTEMaTHYECKUX MOJEICH pPEANbHBIX CHUTyallMi, HaXO0KIEHUs
HaWJIy4dllero pEeLICHUs B IPUKIAIHBIX, B TOM 4YHUCIIE COLUAJIbHO-DKOHOMHMUYECKHUX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTe€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-JIOTHYECKOT0 ¥ KPEaTUBHOTO MBIIUICHUS, ()OPMHPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKH B HaykKe, TeXHHKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOLUXCS pe3ylbTaTaX, IOJIYYEHHBIX B X0/1€ Pa3BUTH MaTEMAaTUKU KaK HAyKH, U UX aBTOPaX.

ConepxarenbHO-MeToIuUecKast TuHUA «MHOXEeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeopeTUKO-MHOKECTBEHHbBIEC ITPEACTABICHHS MPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIOMUI
BCE pa3feibl MaTeMAaTHKU W €€ NPWIOKEHWH, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHYECKHUE
JUCLUIUIMHBI B eauHoe 1enoe. [1o3ToMy BakHO HaTh BO3MOXHOCTH IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTeMaTHKH M MCHOJIb30BaTh €ro JJist
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Havasla MaTEMaTHYECKOTO aHAJN3a» MPHCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO ammapara aareopsl u
MaTEMaTUYECKOT0 aHaJW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHbl B KaXXIbl M3 pa3fesioB IPOrpaMMbl, IOCKOJIbKY BECh MaTepuanl Kypca HIMPOKO
VCIIOJIB3YETCS U1 pEeLICHUs IPUKIAIHBIX 3a1ad. [Ipu peniennn peanbHbIX IPAKTUYECKUX 3a1a4
yuyaligecs: — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIONb30BATh AHAIOTHIO, 0000LIaTh M KOHKPETH3UPOBATh IMpOoOIIEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABHIKOB DEHICHUS TNPHUKIATHBIX 337ad OpPraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM m1aHe Ha U3yueHue Kypca anreOpsl M Hauyajd MaTeMaTHYeCKOro aHaiu3a Ha 6a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaemo B 10 kimacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja o0yuenust — 170 gacos.

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 ¢ nenpiM nokazateneMm. CtangaptHas ¢opMa 3amucy JEeHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN I pPELICHUs
MPaKTUYECKHX 3aJ1a4 ¥ MPEJICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypanbHOU cTeneHu. [leficTBus ¢ apuMEeTHIECKUMHU KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

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

YpaBHeHusI 1 HEPaBEeHCTBA
ToxecTBa U TOXK/IECTBEHHBIE TPE0OpPaA30BAHMUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXKEHUH. 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 ypaBHEHUII M HEPAaBEHCTB K PELICHMIO MATEMaTHYECKHX 3a7ad U 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 3HaueHu ¢yHkuuu. Hymu ¢pynkuuu. [IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

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

Tpuronomerpuueckass OKPYXHOCTb, OINpEIEIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHIM
YHMCJIOBOIO apryMEHTA.

Hauyana MaTeMaTH4eCKOro aHaJu3a

ITocnenoBaTeNbHOCTH, CIIOCOOBI  3aJaHMs  ITOCIeIOBaTEIbHOCTEH. MOHOTOHHBIE
MIOCJIEJOBATEILHOCTH.



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

MHoxkecTBa M JIOTHKA
MHoOecTBO, orepaunu Haja MHoOkecTBaMu. [[uarpammbl Ditnepa—Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 anrmapara Jisi OMUCAaHUs PEabHBIX MPOILIECCOB M SIBICHUM, MpU

pellIeHnH 3a1a4 U3 IPYruX y4eOHbIX MPEIMETOB.

Onpez[eneHI/Ie, TEOoOpEMaA, CICACTBUEC, TOKA3aTCIIbCTBO.

11 KJIIACC

Yucaa v BLIYUCIEHUS
HaTypaanble K O CIbIC YHCJIa. HpI/I3HaKI/I ACIIMMOCTH LECJIBIX YHUCCII.
CreneHs ¢ pallOHAJIbHBIM I1IOKA3aTCJICM. CBoiicTBa CTEICHM.

Jlorapudm ymcna. JlecaTHUHbIC U HATYpATbHbBIE JIOTAPUPMBI.

YpaBHeHus U HepaBeHCTBa

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

IIpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIIMX CTENIEHH C PAIlMOHAIBHBIM MTOKA3aTeIeM.
IIpumepbl 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 " HECPABCHCTB.

[IpuMeHeHne ypaBHEHHMH, 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.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HaumOonbliee W HauMeHblIee 3HaYeHUE (YHKLIUU Ha
IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPHUKH.

[TokazarenbHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPapHKH.

Hcnonp3oBanue rpadukoB GyHKIMN A5 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (PYHKIMHA IS UCCIICTOBAHUS IMPOIECCOB M 3aBHCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHON KU3HU.

Havyana maTeMaTH4eckoro anajimusa
HenpepeiBable pyHKIIMN. METOA MHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB.
[IpousBonnas ¢pynkiuu. ['eomerpuueckuit 1 GU3NIECKUN CMBICIT IPOU3BOIHOM.

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

[TpumeHeHre MPOU3BOTHOM K MCCIIEAOBAHUIO (DYHKINIT HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HaMMEHbIIETo 3HaYeHUs! YHKIIUU Ha OTPE3Ke.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAXOKJIEHUS HAWIy4dlIero PElIEHUs B IPUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiu rpaukom.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.
Wuterpan, ero reomeTpuueckuil W (u3ndeckuil cMbici. BelumcineHue uHTErpaga mo

dbopmyrne Hetorona—JleliOnuna.
INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mpeameTa «MareMaTuka» JIOJDKHO 0OecredynBaTh JOCTHKEHHE Ha
YpOBHE cCpenHero oO0mero oOpa30BaHUs CIEAYIOMUX JUYHOCTHBIX, METANpEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS IMPOrpaMMbl y4yeOHOro mnpeamera «MaremaTukar
XapaKTEepU3yIOTCS:



I'pa’k1aHCcKOe BOCOUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UMIUU OO0ydarolierocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBIECHUH, NPOLEAYp TpaxkJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[laTproTHYECKOE BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM IpakJaHCKON MICHTUYHOCTH, YBAXKECHUS K MPONLIOMY H
HACTOAIIEMY POCCUICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTH)KEHUSAM POCCUHCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJOTHSX, c(hepax SIKOHOMUKH.

JlYyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSI:

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

DCTETHYECKOE BOCIIUTAHHE:

JCTETHYECKUM  OTHOIIEHHWEM K  MHUpY, BKJIIOYas OICTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyXIECHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTEMaTUUYECKHE 3HAaHUS B UHTEPECaxX 3/I0pPOBOTO
u Oe3omacHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 30pPOBBIO (310pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas (u3nuecKas aKTUBHOCTB);
¢u3nueckoro COBEPILIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBLHOU
JESATEIBbHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYyNy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHS; WHTEPECOM K Pa3IuYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEpIIIATh OCO3HAHHBIN BHIOOp Oyaymel npodeccun u peaan3oBbIBaTh COOCTBEHHbBIC
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM000pa30BaHMIO HA TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpaBJIECHHOCTH.

DKOJIOTHYECKOE BOCHUTAHHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTMUYECKON KYyJIbTYpbl, NMOHUMAHUEM BIMSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
II00aMbHOTO  XapakTepa JSKOJOTMYECKUX  MpoOiieM; OpUEeHTalued Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUI peIIeHus 3ajad B 00JacTH OKPY)KAIOLIeH cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCIEICTBUMN JJIs1 OKPY)KAIOIIEH CPEeIbl.



LIeHHOCTH HAYYHOT'O ITO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MAaTeMaTHYeCKOW HAyKH Kak chepbl
YEJI0BEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTUS LIUBWIM3ALUU;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTHYECKON KyJIbTYpO KaK CPEICTBOM [103HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO IE€ATEIbHOCTh MHAUBUIYAIBHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTo mipeaMeTa «MaTteMaTHKa
XapaKTePU3YIOTCS  OBJQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  OeliCeusimi,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUHbLMU
oeticmsusmu.

1) Vuueepcanvnvie noznasamenvhsie oeticmeus, obecneuusaiom Gopmuposanue 6a3o0evix
KOZHUMUBHBIX NPOYECCO8 00YyHarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaArowe20 Mupa,

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

bazoBnle Jornyeckue NeiCTBUL:

e BBUIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHONICHUH MEXAy MOHATHAMH;, (OPMYIUPOBATH ONpPEACIICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIaCCU(PUKALUU, OCHOBaHMS AJs1 0000IeHUs U
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIU3A;

e BOCIPUHMMATh, (OPMYIMPOBATH U TNPEOOpPa30OBBIBATh CYXKAEHUS: YTBEPAMUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

e BBIIBJIATH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUMs B (akTax,
JAaHHBIX, HAOJIOJEHUSAX U YTBEPXKACHMSX; MpeliaraTb KpPUTEPUU JJIs BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JIeNIaTh BBIBOJBI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX M WHIYKTUBHBIX
YMO3AKIIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIEHUH (TIpsSMbIe U
OT NIPOTUBHOTI0), BBICTPANBATh apryMEHTALUIO, IPUBOIUTL IIPUMEPBI U KOHTPIIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

e BbIOMpaTh cnoco0 pemieHUs y4eOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOIAMIMNA C YY4ETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KPUTEPHEB).

bazoBrie HcCaEIOBATEALCKIE ICHCTBUS

e  HCIIOJIb30BaTh BOMPOCH! KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS; POPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIOLIME TPOTUBOpEUNE, TpobIeMy, YyCTaHaBIMBaTh HCKOMOE U JTaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

e TMPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, MCCIEAOBAHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEl MaTeMaThdeckoro oO0BbeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SBICHUSIMHU, IPOLIECCAMU;



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

e MPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIIECCA, a TAKIKE BBIABUTATH MPEATIOIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nadopmanuen:

e BBUIBJIATH AeULUTHI HHPOPMALIMY, TaHHBIX, HEOOXOIUMBIX JUIs OTBETA Ha BOIIPOC U JUIs
pelIeHNs 3a1a4H;

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

e CTPYKTYpUpOBaTh HH(OpMAIMIO, TPEACTaBIATH €€ B  pa3IW4YHbIX  (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 TMCbMCHHBIX
TEKCTaX, J1aBaTh MOSICHEHUS 110 XOJy PELICHHUs 3aJaud, KOMMEHTUPOBAThH IMOJYYECHHBIH
pe3ynbTart;

e B Xoze OOCYXIECHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBaThb UACH, HAICICHHBIC HA IMOUCK PCIICHUA, COIMMOCTABJIATDH
CBOM CYXKICHUS C CYXJICHHSIMH JIPYTUX YYaCTHUKOB JUaliora, 0OHApYKUBATh Pa3lInuue U
CXOJICTBO TIO3WIHK; B KOPPEKTHOW ¢Gopme (opMynupoBaTh pa3HOTIIACHS, CBOU
BO3PaXEHHUS;

(] NpEACTAaBIATEL PE3YyJIbTAaThl PCHICHUA 3adavM, SKCIICPUMCHTA, HUCCICAOBAHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4ETOM 3a7ay MpEe3eHTAlUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyJIHUYECTBO:

e [IOHHMMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHJAHOM U MHIMBHUyalbHON paboThl mpU
peleHny y9eOHBIX 3a/ad; MPUHUMATh IIeJh COBMECTHOW NEATENHbHOCTH, TUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM paloThbl, pachpenensiTe BHAbI paldoT, J0roBapuBaThCS,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOEH;

e y4yacTBOBaTh B IPYNNOBBIX (Gopmax paboThl (00CYykAeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» U WHBIE); BHITIOJIHSITH CBOIO YacTh pabOTHl M KOOPAHMHUPOBATH CBOU JICHCTBHS C
JPYTUMH 4JIeHAMH KOMaH/Ibl; OLEHUBATh KaueCTBO CBOETO BKJIAAA B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvnvie pecynamuenwie oeiicmsus, obecneuugarom hopmuposanue cmulc08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

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 PePIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
U MBICIMTENbHBIX IPOLECCOB, UX PEe3yJbTaToOB; BIAJAETh CIHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YJIbTATA PEIICHU MATEMAaTUYECKOH 3a1a4u;

e MpEeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PCIICHUM 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAHIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHWBaTh COOTBETCTBHE pe3yJibTaTa LEIHM M YCIOBUSAM, OOBACHATh NPUUYHHEI
JOCTH)KEHUS WIN HEIOCTUKEHUS Pe3yIbTaTOB EATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yuebOHOro Kypca «Anredbpa M Hayajla MaTeMaTHMYECKOI'O aHajIN3a» Ha ypOBHE
cpenHero oduiero o0pa3oBaHus JTOJDKHO 00ecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHBIX Pe3yIbTaTOB!

10 KUIACC

Yucaa ¥ BLIYUCIEHUS

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

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

BoinonHATe npuOaMKEHHBIE BBIUMCICHMS, HCHOJIb3Ysl IpaBHJa OKPYIJIEHHUS, [eNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCICHUI.

OnepupoBaTh NOHATHAMM: CTENEHb C LIEJBIM IMOKa3aTeleM; cTaHaapTHas (opMma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJIbHOM CTENEHM; MCIOJIb30BaTh MOAXOASIIYI0 (hopMy

3alMCH J€UCTBUTEIbHBIX YHCEN JJIsI peHICHUS NPAKTUYCCKUX 3a4a4 U MPCACTABICHUA NAHHbIX.

OrnepupoBaTh NOHATUSAMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBLHOTO yIJia; UCIOJIb30BaTh
3aIuCh MPOU3BOJIBHOTO YIila yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs1 M HEpaBEHCTBA

OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; II€JIOE, PallOHAIbHOE,
MPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;



BemonusaTe  mpeoOpa3oBaHHUS ~— TPUTOHOMETPUYECKMX  BBIPQXEHMH M pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonsaTe npeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX U HUPPALUOHATBHBIX BBIPAKCHUN H
pelaTbh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI 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 II0 YCJIOBHUIO 3aJadud, HCCICAOBATH IMOCTPOCHHLIC MOJICIN C
HCII0JIb30BAHUEM allrapara aJ'IFe6pr.

DOyHKIUM U rPpadpuKu

OnepupoBaTh MOHATUSAMU: QYHKIIUS, CIIOCOOBI 3a1aHus (DYHKITMHU, 00IaCTh ONPEICIICHUS U
MHO>KECTBO 3HaUeHUN (QYHKIUY, rpa@uK GHyHKIMH, B3aUMHO 0OpaTHbIE (PYHKITHH.

OHepI/IpOBaTb MOHATUSAMHU: YETHOCTh U HEUETHOCTD (bYHKI_II/II/I, HYyJIn (bYHKI_[I/II/I, IIPOMCIKYTKHU
3HAKOIIOCTOSAHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U PEIICHUsT yPaBHEHUH.

Crpouth M uyuTaTh rpaduKu JUHEHHONW (YHKIMHU, KBAaJApaTHUHOW (DYHKIMM, CTETIEHHOU
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnons3oBath rpadguku GyHKIUNA IS UCCIICIOBAHMS IMPOIECCOB U 3aBUCHMOCTEH IpH

peHiCHUN 3a4a4 U3 APYIrux y‘le6HbIX npeaMEeTOB U peaHBHOﬁ JKHU3HHU, BBIPpAKATb (bOpMy'J'IaMI/I
3aBHUCHUMOCTH MEKAY BCIIMYMHAMMU.

Havana MaTeMaTH4eCKOro aHAJIN3a

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

OrnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAIOIAsl T€OMETPUYECKasl TPOTPECCHs], CyMMa
0eCKOHEUHO yObIBaoIIei FreOMETPUUYECKOM MPOrpeccui.

3aI[aBaTI> IMOCJICA0BATCIIBHOCTU pa3jINIHbIMU crocodaMu.

Hcnonp30BaTh CBOWCTBA IMOCIENOBATEILHOCTEH U MPOTPECCHM I pelIeHUs pealbHbIX
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: OIIPECACIICHUC, TCOPEMA, CIICACTBUC, TOKA3aTCIILCTBO.

11 KUIIACC

Yucia 1 BLIYUCICHUS

OHGpI/IpOBaTb IMOHATHUAMMA: HATYpaJIbHOC, MLCJIOC YHUCI0;, HUCIHOJb30BaTh IIPHU3HAKU
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: [10KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIBHBIX
YpaBHEHUH U HEPABEHCTB.

BreimonHsaTe mpeoOpa3oBaHUs BBIPAXKEHHM, COIEpXKAIIUX JIOTapu(pMbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
norapupMHUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxoaute peHiCHUs HpOCT@ﬁIlIPIX TPUTOHOMCTPUICCKHUX HCPABCHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHMH M €€ pEIICHHE; UCIOIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHM JUUIS PEIICHUS IPAKTUYECKUX 3aa4.

HaxoauTte pemenns mpoCcTeHIINX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIEN0BATh IIOCTPOEHHBIE MOJEIN C
MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMH: TNEpUOAMYECKAss (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
(GYHKIMHM, TOYKH SKCTpeMyMma (YHKIHMH, HauOoJblllee W HAaUMEHbIIee 3HaYyeHHs (YyHKUUU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.



OnepupoBaTh  NMOHATHUSMHU:  rpadUKH  TIOKA3aTEeNbHOW,  JorapuMUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIHI; n300pakaTh UX Ha KOOPIAUHATHOM INIOCKOCTH M MCIOJIB30BAThH
JUISI pEIIeHUs] YpaBHEHUH U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JMHEHHBIX ypaBHEHUH U
MCIIOJIB30BATh WX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

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

Hayana MaTeMaTH4eCKOro aHaJau3a

OnepupoBaTh MOHATUSAMU: HETIPEPBbIBHAS (PYHKLNS; TPOU3BOIHAS (PYHKIUH; UCIIOIB30BAThH
reoMeTpUUYECKUN U GU3NYECKUI CMBICI IPOU3BOIHOM 7Sl pelIeHHs 3a/1ay.

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

Hcnonb30BaTh NPOM3BOAHYIO [UId HCCIIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(hUKOB.

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

OnepupoBaTh MOHATUSMHU: NEPBOOOpa3Hasi U HMHTErpaj; MOHMMATh I€OMETPUYECKUM U
(bu3nueckuii CMbICI HHTErpaa.

HaxonuTh mepBooOpa3HbIe AIIEMEHTAPHBIX (DYHKIMH; BBIYUACIATH MHTErpall 1mo (popmyie
Herorona—JleiiOuuna.

Pemate MNPUKJIAAHBIC 3aJla4yi, B TOM YUCJIC COUAIIBHO-3KOHOMHUYCCKOIO U (i)I/I?)I/I‘IeCKOFO
XapakTepa, CPpEACTBAMA MATEMATUYICCKOT'O aHAJIN34a.



TeMarnueckoe IIaHuPOBaHUE

10 KJIACC
KoanyectBo yacos
Ne HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl K I JJICKTPOHHEIC (HPPOBLIC)
n/n P porp Beero|| “OHTPOJIBHbLIE PaKTHYECKHE o0pasoBaTe/ibHbIE pecypchbl
padoThI padoThbI
1 MHoXecTBa pallMOHAIBHBIX U ICHCTBUTEIBHBIX YUCEI. 14 1
PanyonanbHble 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
ypaBHEHUS U HEPaBEHCTBA
4 ®opmyiiel TpuroHoMeTpun. Tpuronomerpuueckue 29 1
YpaBHEHHS
|5 HHOCJ‘IGL{OB&TGJ‘ILHOCTI/I U IPOrPECCUU H5 H H H
|6 HHOBTOpeHI/Ie, 000011IeHHEe, CUCTEMATH3AII 3HAHUHI H3 Hl H H
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME l6s |4 o [
11 KITACC
‘ KounuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB M TeM NPOrpaMMbl K I JJICKTPOHHEIC (11 POBLIC)
n/n P porp Beero|  CnTPOJIBRHLIC paKThieckue o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
1 CreneHb ¢ palioHaJIbHBIM NOKa3areneM. [lokazarenbHas 12 1
¢bynknus. [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas pynkuus. Jlorapupmuyeckue 12
ypaBHEHUS U HEPaBEHCTBA
3 Tpuronomerpuueckre GyHKIIUN U UX TpapUKH. 9 1
Tpuronomerpuueckrue HepaBeHCTBA
|4 HHpOI/BBoz(Haﬂ. ITpumeHneHne npon3BOHON H24 Hl H H
|5 HI/IHTeraJI U €r0 IPUMEHEHUS H9 H H H
|6 HCI/ICTGMBI ypaBHEHHH HlZ Hl H H




‘ KounyecTBo 4yacoB ‘
Ne HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI 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
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 102 |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 MHOXeCcTBO, OTepanuy HaJl MHO)KECTBaMH. 1
Juarpammsbl Diinepa—Benna
Parnmonanbshele uncina. OObBIKHOBEHHBIE U IECATUYHBIE
2  ||mpoOwu, MPOIEHTHI, OECKOHEUHBIE TIEPUOTUIECKUE 1
apoou
3 Apudmerndeckue onepanuy ¢ pauoHaTbHBIMA 1

YUCJIaMH, IPE0Opa30BaHUs YUCIOBBIX BBIPAKEHUN

[TpumeHnenue apoOeil ¥ MPOLIEHTOB IS PELICHUs
4  |[mpuKIagHBIX 337a4 U3 PA3IMYHBIX OTpaciel 3HaHui u ||1
peanbHOU KU3HU

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

JlelficTBUTENbHBIEC YKClIa. PalioHaabHBIE B
WppalOHAIIbHBIC YHCIIa

Apudmernueckre onepanuu ¢ AeHCTBUTETbHBIMU
qucIaMu




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

8 [TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTICHHUA, 1

IIPUKKJIKA U OLIEHKA pe3ysIbTaTa BIYMCICHUN
|9 HTO)K):[GCTBa U TOXJIECTBEHHBIE MpeoOpa3oBaHUs Hl H H “ “ |
|1O HVpaBHeHHe, KOpEHb YpaBHEHUS Hl H H H H ‘
|11 HHepaBeHCTBo, peuieHnue HEPaBEHCTBA Hl H H H H ’
|12 HMGTO,Z[ WHTEPBAJIOB Hl H H H H ’
13 Perienue nesbix U 1poOHO-pAIMOHANIBHBIX YPAaBHEHUI 1

1 HEPaBEHCTB

KonTponbhas padota no teme "MHoOxecTBa
14 ||panMOHAIBHBIX U JCHCTBUTEIBHBIX YUCEI. 1 1

PannonasibHble ypaBHEHUS U HEPABEHCTB"
15 ®OyHK1Ms, crocoObl 3a1anus GyHkuu. B3anmuo 1

oOpaTHbIe PYHKIIMU

I'paduk Gynkmuu. Obmacts onpenencHus u
16 ||MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuumu. 1

[IpoMexyTKH 3HAKOOCTOSIHCTBA
|17 UYETHbIe U HEYETHBIE (PYHKINH ‘ 1 H H H H
18 Crenens ¢ nensiM nokasareneMm. CrangapTHas popma 1

3aIUCH AEUCTBUTEIBHOTO YHCTIA

Hcnonb3oBanue noaxosmien GopMbl 3alucu
19 ||meficTBUTENBHBIX YHCEN IS PELICHUs TpakTHYeckux |1

3aJ1a4 U Mpe/ICTaBICHMS] TaHHBIX
20 CrenenHast GyHKIMS C HATypaJIbHBIM U LIEJIbIM 1

nokasareneM. E€ cBoiicTBa u rpaduk
|21 HApI/I(bMeTI/I‘—IeCKI/Iﬁ KOpPEHb HAaTypaJIbHON CTENIEHU Hl H H H H




‘ KounyecTBo 4yacoB ‘
Ne Tema ypoka K T Hara DJIeKTPOHHbIE HH(PPOBHIE
n/n Beero|| CHTPOJIBHBIC PAKTHYCCKUE || yy3vyenns || 06pasoBaTebHbIE pecypehl
padoThI padoThI
|22 HApH(bMeTI/IquKHﬁ KOPEHb HaTypaJIbHOM CTENEHU Hl H H H H ‘
23 CaoiicTBa apuPpMETHISCKOTO KOPHS HATypaIbHOMN 1
CTEIEHU
24 CBoiicTBa apu(h)METHUECKOTO KOPHS HATYPAIbHOM 1
CTEIICHU
o5 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HaTypaJbHOM 1
CTETEHU
2% JlelicTBus ¢ apu(MeTHUECKUMHI KOPHIMU N—OH 1
CTEIICHU
27 JleiicTBUsI ¢ apu(METUUECKUMU KOPHIMH N—OH 1
CTEIICHU
o8 JleficTBus ¢ apu(METHUECKUMHI KOPHAMHU N—OMH 1
CTETeHU
29 JleficTBus ¢ apu(METHUECKUMHI KOPHIMHU N—OM 1
CTETEeHU
30 JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMH N—O1 1
CTEIICHU

|31 HPemeHHe UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB Hl

|

|32 HPemeHHe MPPaLMOHATILHBIX YPaBHEHHI U HEPABEHCTB Hl

|

|33 HPemeHHe MppaIMOHATFHBIX YPAaBHEHHI U HEPABCHCTB Hl

|34 HPemeHHe VMPPALMOHAIIBHBIX YPABHEHNUN U HEPAaBEHCTB Hl

|

|35 HPCI_HCHI/IG UppalMoOHAIbHBIX YPAaBHEHHI U HEPABEHCTB Hl

|

|36 HCBOFICTBa U rpaduk KOpHS N-0i cTeneHn Hl

|37 HCBOFICTBa U rpauk KOpHS n-0if cTeneHn Hl




Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4eHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

KonrponsHas pabora no teme "Apudmernueckuit

38 |[kopenb n—oii crenenu. ppanuonanbHbie 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, apKKOCHHYC U apKTaHT'€HC YUCIOBOI'O 1

apryMeHTa
42 APKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOI0 1

apryMeHTa
43 Tpuronomerpuieckas OKpy>KHOCTb, OTIpEICTICHHE

TPUTOHOMETPUUECKUX (PYHKLIHUN YUCIOBOTO apryMeHTa
44 Tpuronomerpudeckas OKpy>KHOCTb, OIpeieTICHHE

TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
|45 HOCHOBHHC TPUTOHOMETpUUYECKHE (HOPMYJIbI Hl H H H H ‘
|46 HOCHOBHHC TPUTOHOMETpUUYECKHE (HOPMYJIbI Hl H H H H ‘
|47 HOCHOBHHC TPUTOHOMETpUUYECKHE (POPMYIIBI Hl H H H H ‘
|48 HOCHOBHLIC TPUTOHOMETpHUUECKHE (HOPMYJIIbI Hl H H H H ‘
|49 HHpeo6pa3013aHHe TPUTOHOMETPUUYECKUX BBIPAXKEHUN Hl H H H H ‘
|50 HHpeo6pa303aHHe TPUTOHOMETPUUYECKUX BBIPAXKEHUN Hl H H H H ‘
|51 HHpeo6pa30BaHHe TPUTOHOMETPUYECKHX BBIPAKEHHH Hl H H H H ’
|52 HHpeo6pa30BaHHe TPUTOHOMETPUUYECKHX BBIPAKEHUI Hl H H H H ’
|53 HHpeo6pa30BaHMe TPUTOHOMETPUYECKHX BBIPAsKEHHIH Hl H H H H ‘
|54 HPemeHHe TPUTOHOMETPUYECKUX YPAaBHEHUU Hl H H H H ‘
|55 HPeIHeHHe TPUTOHOMETPUUECKUX ypaBHEHUN Hl H H H H ‘




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

|56 HPeumHHeTpHFOHOMeTqueCKHXypaBHeHHﬁ Hl H H “ “ ‘
|57 HPeumHHeTpHrOHOMeTqueCKHXypaBHeHHﬁ Hl H H “ “ ‘
|58 HPeumHHeIpHFOHOMeTqueCKHxypaBHeHHﬁ Hl H H || || |
|59 HPGHWHHGTpHFOHOMeTqueCKHX)paBHeHHﬁ Hl H H “ “ ‘
60 KonTponbhas padota no teme "®opmysist 1 1

TpUroHOMeTpHH. TPUTOHOMETPUYCCKUE YpaBHEHUS"

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

MOCJIeIOBATEIBHOCTH

Apudmerndeckas 1 reOMETpUIECKast IPOTPECCUHU.
62 |HMcmonp30BaHue MPOTPECCHHU AJISl PEHICHUs peasbHbIX |1

3a7a4 MPUKIIaTHOTO XapaKTepa

beckoHeuHO yObIBaroI1asi reoMeTpruiecKas
63 |mporpeccus. Cymma 6ecKOHEUHO yObIBaIOIIeH 1

r€OMETPUYECKON ITPOTrPECCUU
|64 ‘FDOpMynacnomﬂbn(npoueHTOB Hl “ H H H ‘
|65 ‘FDOpMynacnomﬂbn<npoueHTOB Hl “ H H H ‘

O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc
66 |lanreOpbl M Hava MaTeMaTHYecKoro aHammsa 10 1

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

O06o00m1eHne, cucTeMaTu3aus 3HaHUK 3a Kypc
68 |lanreOpbl M Hava MaTeMaTHYecKoro aHaimm3a 10 1

KJlacca
(OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME |68 |4 o [

11 KJIACC




‘ 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 [IpeoOpa3oBaHue BbIpaXKEHUH, COEPIKAIINX pAllMOHATIbHBIE 1

CTEIEHU
4 [Ipeo6pa3oBanue BbIpake€HU, coaepKalluX palliOHaIbHbIE 1

CTETEeHU
5 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX pAllMOHATIbHbIE 1

CTENEHU
6 |[loka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
6 ] ¥p P lr ] | | | |
|7 HHOKa3aTeJILHHe YpaBHEHHUS U HEPABEHCTBA Hl H H H H ‘
|8 HHOKa3aTeJILHHe ypaBHEHHUS U HEPABEHCTBA Hl H H H H ‘
|9 ”HOKa3aTeanme YPaBHEHUS U HEPABEHCTBA Hl H H H H ‘
|1O ”H0Ka3aTeJH,Hme YpaBHEHUS U HEPABEHCTBA Hl H H H H ‘
|11 ”H0Ka3aTeanas[ ¢dbyHKIMS, €€ cBOICTBa U rpaduk Hl H H H H ‘

KonTponbhas pabota no reme "CTeneHs ¢ paroHaTbHBIM
12 |mokasarenem. [TokazarenpHas Gynkmus. [TokazareapHbIe 1 1

YPaBHEHHUs U HEPABEHCTBA"
|13 ”HorapmbM qucia Hl H H H H ‘
|14 ”I[eCHTI/IqHLIe U HaTypaJibHbIE JIOTapu(pMbI Hl H H H H ‘
|15 HHpe06pazoBaHHe BBIpAXEHUI, coiepKaluX JJorapu(mbl Hl H H H H ‘
|16 HHpe06pazoBaHHe BBIpAXEHUI, coiepKaluX JJorapu(mbl Hl H H H H ‘
|17 ”Hpeo6pazoBaHHe BBIpAXEHUH, coiepKaluX JJorapu(mbl Hl H H H H ’
|18 ”Hpeo6pa3013aHHe BBIpQ)XEHUH, COJlepKaIUX JIOrapupMbl 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 yYpaBHEHHS U HEPABEHCTBA Hl H H H H ‘
|21 ”Horapnchqucxne yYpaBHEHUS U HEPABEHCTBA Hl H H H H ‘
|22 ”Horapnchqucxne yYpaBHEHHUS U HEPABEHCTBA Hl H H H H |
|23 ”Horapnchqucxaﬂ byHKIus, e€ cBoiicTBa U rpaduk Hl H H H H |
|24 ”HorapmbMquCKaﬁ ¢byHKIus, e€ cBOWCTBa U rpaduK Hl H H H H |
|25 ”TpHFOHOMeTpI/Iqecm/Ie (byHKIMH, UX CBOMCTBA U rpaduKu Hl H H H H ‘
|26 ”TpHFOHOMeTpI/Iqecm/Ie (byHKIMH, UX CBOMCTBA U rpaduKu Hl H H H H ’
|27 ”TpI/IFOHOMCTpI/I‘IeCKI/Ie (GyHKIINH, UX CBOWCTBA U TpaduKu 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/IMepBI TPUTOHOMETPUUECKUX HEPABEHCTB Hl H H H H ’

KonTtponbHas pabora no Teme "Jlorapupmuueckas GyHKIUS.
33 Jlorapudmuueckre ypaBHEHUs U 1 1

HepaBeHCTBa. TpuroHoMeTpruyeckue QyHKIUN U UX

rpaduxu. Tpuronomerpuueckue HepaBeHcTBa"
|34 ”Hel'[pepBIBHBIe byHKIUN Hl H H H H ‘
|35 ”MGTOJI VHTEPBAJIOB JIJIS PEIICHUS HEPABEHCTB Hl H H H H ’
|36 ”MCTO,[[ WHTEPBAJIOB JIJIs1 PELIEHUS] HEPABEHCTB Hl H H H H ’
|37 ”HpOI/ISBO,Z[HaSI byHKIIN Hl H H H H ’
|38 ”HpOI/ISBO,Z[HaSI byHKIIN Hl H H H H ‘




‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vooKa Hara uugposbie
n/n yp Bcero KOHT%"“"H“e HpaKTﬁnqeckne U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

|39 ”FGOMeTpI/IquKHﬁ U QU3UUECKUI CMBICTT IPOU3BOJTHOMN Hl H H H H ‘
|4O ”FGOMeTpI/IquKHﬁ U QU3UUECKUI CMBICT IPOU3BOJHOMN 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, IPOU3BENEHUS, YACTHOTO (DYHKIIUH Hl H H H H |
|45 ”HpomBo;[Haﬂ CYMMBI, IPOU3BEIEHUS, YACTHOTO (HYHKIIHIA Hl H H H H ‘
16 [IpumeneHre MpON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI
47 [TpumeneHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA 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 HAMMEHbBILIETO 3HAYCHUS 1

(GYHKLUU Ha OTpe3Ke
51 HaxoxxeHre HauOoIbIIero 1 HAMMEHbIIETO 3HAUYSHUS 1

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

(GYyHKLIUHU Ha OTpe3Ke
53 Haxoxaenne HanbobIIero 1 HAUMEHbBILIETO 3HAYCHHS 1

(GYHKLIUHU Ha OTpe3Ke




KoanuecTBo 4acoB

JJIeKTPOHHbIE

Ne Hara uugposbie
n/n Tema ypoka Bcero Konrpoubhbie | IIpakTiaeckue U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb

54 Haxoxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS 1

(YHKLUHU Ha OTpE3Ke
55 Haxoxnenne HauOoJbIIero 1 HAMMEHbLIETO 3HaYEHUs 1

(GyHKIMHU Ha OTpE3Ke

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

CKOpOCTH IIpoliecca, 3aJaHHOro (hopMysoit mim rpagukom
57 KonTtponbhas padora no teme "[IpousBoanas. [Ilpumenenue 1 1

POU3BOIHOMN"
|58 ”HepBOO6p3,3Ha$I. Tabnuua neppooOpazHbIX Hl H H H H ’
|59 ”HepBoo6pasHaﬂ. Tabnuira nmepBooOpasHbIX Hl H H H H ’
|60 ”I/IHTeraJ'I, reoMeTpHUecKuil U (PU3NYECKHU CMBICI HHTETpaja Hl H H H H |
|61 ”I/IHTeraJ'I, reoMeTpHUECKUi U (PU3NYECKUI CMBICI HHTETpaja Hl H H H H |
|62 ”I/IHTeraJ'I, reoMeTpUYECKUN U GU3NYECKUI CMBICI HHTErpaia Hl H H H H |
|63 ”BblqncneHHe unTterpaia mno ¢popmysne Hetorona—JleliOHua Hl H H H H ‘
|64 ”BblqncneHHe unrterpaia no ¢popmysne Hetorona—JleliOnuna Hl H H H H ’
|65 ”BBIHI/ICJ‘ICHI/IC uHTerpana no popmyne Hetorona—JleiiGnuma Hl H H H H ’
|66 ”BBIHI/ICJ‘ICHI/IC uHTerpana no popmyne Hetorona—JleiiGHuma 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 Pemenne nmpukiTagHBIX 331249 C IIOMOIIBIO CHCTEMBI 1

JIMHEUHBIX YPAaBHEHUN
70 Pemenune npukiagHbIX 3aa4 C OMOIIBIO CUCTEMbI 1

JIMHENHBIX YPAaBHEHUN




KoanuecTBo 4acoB

JJIeKTPOHHbIE

Ne Tema ypoxa K I Hara uudposbie
n/n Bcero OHT%Om’m’Ie paRTﬁnqeckne U3yYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypeb
CucreMbl ¥ COBOKYITHOCTH LIENBIX, PALlMOHAIbHBIX,
71 |uppanroHaIbHBIX, TOKA3aTEIbHBIX, JIOTAPU(DMHUIESCKUX 1
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX, PALIMOHAIbHBIX,
72 |uppalrOHaIbHBIX, TOKA3aTEIbHBIX, JIOTApU(PMUIECKUX 1
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENBIX, PAIIHOHAIBHBIX,
73 |uppanroHaIBHBIX, TOKA3aTENbHBIX, JIOTAPUHMUIECKUX 1
ypaBHEHUU U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEBIX, PAIIHOHANBHBIX,
74 | uppanroHaIBHBIX, TOKA3aTENbHBIX, JIOTAPU(HMUIECKUX 1
YpaBHEHMI U HEPABEHCTB
75 Hcnonb3oBanue rpagukoB GyHKIMHA 115 peIeHus 1
YpaBHEHUH U CUCTEM
76 Hcnonb3oBanue rpagukoB GyHKIMHA 115 peIIeHus 1
YpaBHEHUU U CUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO
77 |MaTeMaTHYeCKHX 3a]1a4 U 3a]1a4 U3 pa3IuIHbIX 00IacTeit 1
HayKU U PEATbHON KU3HU
78 KonTposabHas pabora o teme "MHTerpai u ero npuMeHeHMsl. 1 1
Cucremsl ypaBHeHHN"
|79 ”HaTypanLHHe U LeJIble Yuca B 3a1a4axX U3 peaJbHON )KU3HU Hl H H H H ‘
|80 ”HaTypanI)HI)Ie U TIeTIbIC YMCIIa B 33/1a49aX U3 PEaTbHOM KU3HH Hl H H H H ‘
|81 ”HaTypanLHHe U LeJIble Yhea B 3a71a4axX U3 peajJbHOMN )KU3HU Hl H H H H ’
|82 ”HpI/ISHaKI/I JNEIUMOCTH LIENBIX YHCET Hl H H H H ’




‘ KounyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Hara uugposbie
- Tema ypoka
n/n yp Bcero Konrposbnbie HpaKTﬁnqeckne U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
|83 ”HpI/I3HaKH JETMMOCTH LIEJIBIX YHCE Hl H H H H
|84 ”HpI/BHaKI/I JIETTMMOCTH LIEJIBIX YUCEN Hl H H H H
85 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUM. 1
YpaBHeHus
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUIM.
86 ’ 1
YpaBHeHus
87 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUM. 1
YpaBHeHus
88 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIM 3HAHUM. 1
YpaBHeHus
IToBTOpeHue, 0000IIEHHE, CUCTEMATHU3AIMS 3HAHUH.
89 ’ 1
YpaBHeHUs
IToBTOpeHue, 0000IIEHNE, CHCTEMATHU3allUs] 3HAHUI.
90 ’ 1
YpaBHeHus
IToBTOpeHue, 0000IIeHNE, CHCTEMATHU3allUs 3HAHUI.
91 ’ 1
HepasencrBa
IToBTOpeHue, 0000IIEHHE, CUCTEMATHU3AIMS 3HAHUH.
92 ’ 1
HepasencrtBa
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIUS 3HAHUI.
93 ’ 1
HepagenctBa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3aIIUs 3HAHUI.
94 ’ 1
HepagenctBa
IToBTOpenue, 0000IIEHHE, CUCTEMATHU3ALMS 3HAHUH.
95 ’ . 1
CucreMbl ypaBHEHUN




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
CucreMbl ypaBHEHHI
97 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1
DyHKIMU
98 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1
DyHKIMHU
|99 ”I/ITOFOBaH KOHTpOJIbHast paboTa Hl Hl H H H
|1OO ”I/ITOFOBaH KOHTpOJIbHast paboTa Hl Hl H H H
101 O06o0011eHue, cucTeMaTu3alus 3HaHU| 3a Kypce anreOpsl U 1
Hayayl Maremarndeckoro anaimmsa 10-11 kimaccos
102 O0600611eHne, cucTeMaTu3alys 3HaHU| 3a Kypc anreOpsl U 1
Havaj MaremaTuyeckoro aHanuza 10-11 kmaccos
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 202 |6 [ I

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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