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MNOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO aHAIHU3a»
6azoBoro ypoBHs ais oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHIApTa CpeaHero oodmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TPaJULIMNA POCCHICKOTO oOOpa3zoBaHusA. Peanmzamus mporpamMmbl 0OecrieYMBaeT OBJIAZCHUE
KJIIOYEBBIMH KOMIIETECHIMSAMH, COCTABJISIONIMMH OCHOBY JUIS CAMOPA3BUTHS WM HENPEPHIBHOTO
o0pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUSA
JTUYHOCTH 00YyJarOIUXCsl.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajlla MareMaTHYeCKOTO aHAIM3a» SBIETCS OJHUM M3 Hambolee
3HaYMMBIX B MPOTpaMME CTapieil IIKOJbI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOeCreYnBaeT
WHCTPYMEHTAIBbHYIO 0a3y M HM3y4CHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JpYyroi
CTOPOHBI, (OPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIICHHE YYalluXcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJaiuecs OBJIaJIeBal0T YHUBEPCAILHBIM SI36IKOM COBPEMEHHOM HayKH,
KoTOopast popMyIHpyeT CBOM AOCTHKEHHS B MaTeMaTHUECKo# (opme.

Kypc anreOpbl 1 Hauanm MaTeMaTHYeCKOTO aHAIM3a 3aKJIa/(bIBA€T OCHOBY UIS YCIICIIHOTO
OBJIQZICHUSl 3aKOHAMH (HU3UKH, XHMHUH, OWOJOTHH, TOHNMAaHUS OCHOBHBIX TEHJICHIIHNA
HSKOHOMHUKHU M OOIIECTBEHHOH >KM3HH, ITO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCETHEBHOW XKM3HH. B ToXe
BpeMsi OBJIaZIcHWE aOCTPAaKTHBIMH M JIOTUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH YTBEPXKICHHS,
UCIO0JIb30BaTh 0000IIeHHE W KOHKPETH3alMio, a0CTparupoBaHHWE W aHaJOTrHio, (OpMUPYET
KpPEaTHBHOE W KPUTHYECKOE MBIIUIEHHE. B Xo/le n3ydeHus anreOpsl M Hadajl MaTeMaTHIecKoTro
aHamM3a B CTapIiei IIKOJIe ydJaluecs TMOJYYaloT HOBBIM OTBIT PEIICHUS MPHUKIAIHBIX 3a1ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOCHUs ~MaTeMaTHYeCKMX MOJENEeH  pealbHbIX CUTyalud u
UHTEPIpPETAllMd TOJIYYEHHBIX PELICHWH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpUPOJE, HayKe U B HCKYCCTBE, C BBIJAIOLIUMHCA MAaTEMaTHYECKHUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc ob6nanaer 3HauMTENbHBIM BOCHHUTATENBbHBIM MOTEHLUAIOM, KOTOPBIA peanu3yercs
KaK 4Yepe3 y4eOHBIH MaTepua, CriocoOCTBYIONUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak M d4epe3 crneuupuKy YydyeOHOW JeATeNbHOCTH, TpeOyromed CaMOCTOSATENIBHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIIBHOW KOHLEHTpallMM BHUMAaHUA M OTBETCTBEHHOCTH 32
IIOJIy4EHHBIH pe3ynbTar.

B ocHoBe Meronuku oOyueHHs anreOpe M HayalaM MaTeMaTH4eCKOIro aHallu3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yUEeHHUsL.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET CIIEIyIOLUe
cojJiepKaTenbHO-METOIMuecKue JUHUU: «YUucna W BbluucieHus», «OyHKuMH U TpaduKu»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana mMaTeMaTu4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOIMYECKUE JIMHUM U3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
oOy4yeHHs B cTapulel MHIKOoJe, eCTECTBEHHO MOMNOJHS JIpyr Apyra M IOCTENEHHO HachIILAsCh
HOBBIMM TeMaMHM U pasjenamu. JIaHHBIH Kypc SBIS€TCS HHTEIPAaTHUBHBIM, MOCKOJIbKY
oObenuHseT B cebe Ccolep)KaHue HECKOJIbKUX MaTeMaTH4eCKUX JUCHMIUIMH: —anreopa,
TPUTOHOMETPHSI, MATEMAaTHUECKUI aHaIM3, TEOPHsI MHOKECTB U Jp. [lo Mepe Toro kak yuyamuecs
OBJIaZIEBAlOT BCE Oojiee MIMPOKUM MaTeMaTHUYECKUM ammaparoM, y HHX [OCIEI0BaTeIbHO
(dopMHUpyeTCsT M COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEMAaTHUECKyI0 MOJENb peaJbHOMN
CUTYyallud, MPUMEHATh 3HAHU, MOJIydeHHbIE B Kypce «AureOpa M Hadalda MaTeMaTHYecKOro
aHaM3a», JUIsl pelIeHUs] CaMOCTOSITEIbHO C(POPMYIMPOBAHHONM MaTeMaTHUECKOW 3ajayd, a
3aTeM MHTEPIIPETUPOBATH MOJIYYEHHBIH pe3yibTar.

ConepxatenpHo-MeTOAMYeCKast ~ JUHUA  «Yucma W BBIYMCICHHMS» — 3aBepUIaeT
(opMupoBaHHE HaBBIKOB HCIOJIB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0 HayaTto B
OCHOBHOM mIKoJe. B crapmiell mkosne ocoboe BHUMaHUE yaensercss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENIbHBIX HaBBIKOB, BKIIOYAIONIUX B Ce0sl MCIOJIb30BAHUE DPA3IMYHBIX (opM 3amucu
JNEUCTBUTENBHOTO 4YHCa, yYMEHHE palMOHAJIBHO BBIMOJHATH JEHCTBHS C HHUMH, JIeNaTh
NPUKHUJIKY, OIEHMBaTh pe3ynpTar. OOydaromuecss TOJIy4aloT HaBBIKM NPHOIMKEHHBIX



BBIUMCIICHUH, BBIMOJHEHUS JEHCTBUH C YHCIaMH, 3allMCAaHHBIMM B CTaHIApTHOU Qopme,
HCII0JIb30BAHUSI MaTEMaTUUECKNX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKEHU.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAM3YETCsl HAa NPOTSHKEHWHM BCEro OOydeHUs B
CTapuiel IIKoJIe, IOCKOJIbKY B KaXJIOM pas3feie IporpaMMmbl INPEAYyCMOTPEHO pELIEHHUE
COOTBETCTBYIOLINX 331a4. O0ydaronuecst OBJIaIeBal0T Pa3INYHBIMU METOJAMH PELICHUS IEIIBIX,
panMoHaNbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUH, HEPABEHCTB U UX cUcTeM. [lomydeHHbIe yMEHUS UCTIOIb3YIOTCA IIPU UCCIIEI0OBAHUU
(GyHKIME ¢ MOMOIIBIO MPOU3BOJHOM, PEIICHUM MPUKIAJHBIX 337ad W 3aJad Ha HaXOXIACHUE
HanOOJIPIINX W HAUMEHBIINX 3HaUYeHUH (GyHKuuu. JlaHHas copepikaTeNbHas JMHUS BKIIOYACT B
ce0si Takke (opMHpOBaHHME YMEHHWI BBINONHATH pacu€rel 1o (opmyrnaMm, mpeoOpa3oBaHUsS
LENbIX, PAlUOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TaKke
BBIPQKCHUH, COAEP)KAIINX CTENEeHW W Jjorapumbel. braromaps u3ydeHHIo anreOpanmyecKoro
MaTepHualia MPOUCXOAUT JAbHEHIIee pa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, (OPMHPYIOTCS HABBIKH JCIyKTUBHBIX PACCYXICHUH, pabOThl C CHMBOJIBHBIMH
(dbopMamMu, IpesCTaBICHNs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE UHCTPYMEHTHI Ui PELICHUs IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 33J1a4, HarJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAyKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIUU U TpaduKi» TECHO NepervieTaercs ¢
JIPYTMMHU JIMHUSIMH Kypca, TOCKOJIBbKY B KaKOM-TO CMbICNIE 3a/aéT IOCJIeJ0BATEIbHOCTD
u3ydeHuss Marepuana. V3yueHue CTeneHHOH, TMOKa3aTeNbHOM, JIorapuPMUYECKO U
TPUTOHOMETPUYECKUX (PYHKUMHA, MX CBOMCTB M TpadUKOB, HCHOIb30BaHUE (DYHKUIUN IS
pelieHns 3aJad U3 APYruxX y4eOHBIX NPEIMETOB U pealbHOM KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK M C pelieHNeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHUMaHUE yjensercs (OpMUPOBAHUIO YMEHHS BbIpaKaThb (OpMyJaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEIOBaTh TMOJY4YeHHbIE (YHKIMHM, CTPOUTHh HX TIpaduKH.
Matepuan 3Toi cojepXaTelbHON JMHUM HaleJeH Ha pa3BUTHE YMEHHM U HAaBBIKOB,
MO3BOJIIOIIMX ~ BBIpAKaThb 3aBUCHUMOCTH MEXJy BEIMYMHAMM B  pPa3Iu4yHOd  Qopme:
aHATMTHUYECKOHM, Tpadudyeckoii u cioBecHOW. FEro w3ydeHue cCmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHUS, CIIOCOOHOCTH K  OOOOIIEHHI0 M KOHKPETH3alUH,
HCIIOJIb30BAHUIO aHAJIOTHUIA.

ConepxarenpHas ymHusA «Hagama MareMaTHn4ecKoro aHalau3a» IO3BOJIAET CYIECTBEHHO
paclIMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSBJISETCA BO3MOXKHOCTh UCCIIEOBATh U CTPOUTH Irpaduku (QyHKIMHA, ONIpenensiTh ux
HauOOoJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIUUCIATh IUIOMAAn Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs IpoLecCcOoB. JlaHHas coxaep:KaTeinbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOCHHMsSI MAaTEMaTHYECKHX MOJECIEH peaJbHbIX CHUTyallui, HaXO0XXICHUs
HAaWIy4lEero pPElIEHUs B NPHUKIAIHBIX, B TOM YHCJIE COLUMAIBHO-DPKOHOMHUYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHUYECKOI'O aHallM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO,
(opMaJIbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIIEHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HaykKe, TEXHUKE M HMcKyccTBe. OOyuarouiyecs y3HamOT O
BBIJIAIOINAXCSl pe3yJbTaTaxX, IOJyYEHHBIX B XOJ€ Pa3BUTHS MAaT€MaTUKHM Kak HayKH, U HX
aBTOPAx.

CopnepxaTtenbHO-METOAMYECKAs TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSLICHA
JIEMEHTaM TEOPUU MHOKECTB. TE€OpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IIPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH M IpeJylaratoT Hauboyiee YHUBEPCAIbHBIN A3bIK, 00BbEeIUHSIOMNI
BCE pa3fenbl MaTEeMaTHMKU M €€ TNPUIOKEHWM, OHM CBS3BIBAIOT DPa3HblE MaTEMAaTHUUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [[oaToMy BaXHO JaTh BO3MOYKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MaTeMaTHMKHM W HCIOJIB30BaTh €ro s
BBIPAYKEHUS CBOMX MBICIIECH.

B kypce «Anrebpa u Hadana MaTeMaTHYeCKOTO aHaJIM3a» MPHUCYTCTBYIOT TAKXKe OCHOBBI
MaTeMaTH4YeCKOTO MOJIEIMPOBAHUS, KOTOpBIE NMPH3BAaHBl CPOPMHUPOBATH HABBIKM IMOCTPOEHUS
MojieNiel pealbHbIX CUTYalluil, UCCIEJOBAHUS 3TUX MOJIENEN C MOMOIIBIO armnapara aareOpsl u
MaTEeMaTHYECKOr0 aHajau3a M MHTEPIPETAlUU IIOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIUIETEHBl B KaXK/bIl M3 pa3leloB INpOrpaMMbl, MOCKOJBKY BECh MaTepual Kypca LIMPOKO
UCIOJIB3YETCS Ul pEeLIEeHUs MPUKIAAHbIX 3a1a4. [Ipu pemennn peaapHbIX MPaKTHUYECKUX 3a/1a4
yyamuecsi  pa3BUBAalOT  HAONIONATENBbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,



abcTparupoBaThCs, HCIOIB30BATh aHAJOTHIO, 0000maTh W KOHKPETH3UPOBATH MPOOIEMYy.
JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHHS NPUKIATHBIX 3a7ad OpraHu3yeTrcs B
nporecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauaia MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miiane Ha M3ydeHHUE Kypca anreOpbl M Hayajl MaTeMaTHYeCKOro aHaliu3a Ha 6a30BOM

ypoBHe oTBOUTCS 2 yaca B Hezxento B 10 kimacce u 3 yaca B Heaenmto B 11 kimacce, Bcero 3a aBa

roga ooyuenus — 170 gacos.

COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckrue apoobu. ApudMeTuueckwe Onepandd ¢ PalMOHATBHBIMH  YHUCIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUU. [Ipumenenue apoOeii M NPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpAciel 3HAHUU U peabHOM KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble W HMppalMOHANbHBIE yucia. Apudmernyeckue
orepanuu ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranpapTHas ¢opma 3amucy JSHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHd. J[ledicTBus ¢ apupmMeTHuecKUuMHU
KOpPHSIMHM HATYPAJIbHOW CTEITICHH.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMII U HEPaBEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3a/ad U 3aJad U3
Pa3IMYHbBIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKU

OyHKIMsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0 CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Hayana maTteMaTn4ecKoro aHajaimsa

[locnenoBatenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass W reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBarOIIEH reoMeTpUYecKON MpOrpeccuil.
dopmyna CIIO0XHBIX IPOLEHTOB. [cronb30BaHWE NMPOTPECCHM Ul PELIEHUS PEATBHBIX 3a1ad
MIPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA

MHoxecTBO, onepalnuu Haja MHoXecTBamu. Jlnarpammel Oiinepa—Benna. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOI'O arapara Jjsl ONMCAaHHs PEalbHBIX MPOLECCOB U SIBJIECHUH, NpHU
peleHNH 3aa4 U3 APYTUX YUeOHBIX IPEIMETOB.

Onpenenenne, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.



11 KJIACC

Yuciaa v BBIYUCTICHUSA

HarypaneHblie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM NOka3areseM. CBOMCTBA CTENIEHHU.

Jlorapudm uucna. /lecaTuunble U HaTypaJbHbIE JOTAPU(MBI.

YpaBHeHusI 1 HEPAaBEHCTBA

[IpeobpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPU(PMBI.

[IpeoOpazoBanue BEIpayKEHHIA, COACPIKALINX CTENIEHU C PAIIOHAIBHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUS 1 HEPABEHCTBA.

Cucrembl JUHEHHBIX ypaBHEHUH. PelnieHue NpuKIagHBIX 3ajad C MOMOLIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3ajad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U rpaGuKU

Oynkuus. [lepuonuueckue  pynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKIMH.
Makcumymbl 1 MUHUMYMBbI (QyHKIMH. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonws3oBanne rpadmkoB GyHKIUH A1 pEIICHUST YPAaBHEHHUN U IMHEWHBIX CUCTEM.

Hcnonw3oBanne rpadukoB (yHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT NP PEeUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajaim3a

HenpepriBHbie ¢pyHKIMN. MeToa MHTEPBAIOB 7S pEIICHHs] HEPAaBEHCTB.

[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM.

[IpousBoHbIE ArIeMEHTApHBIX (QYHKIUNH. DOPMYIIbI HAXO0XKIACHUS MPOU3BOIHOU CYMMHEI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAHUIO (YHKIIMHA HA MOHOTOHHOCTBH U OKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAMMEHbBILIEro 3HaYeHHs] PYHKIHUU Ha OTPE3KE.

[IpuMeHeHre TPOU3BOAHON [JIsl HAXOXKJACHUS HAWIY4IIEro pEUlIeHUs B IPUKIAIHBIX
3a/1a4ax, Ajs OnpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMysoi wiu rpaduxkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuueckuid u (Gu3MyYeCKui CMbIcI. BblunciieHne uHTErpaga mo
dhopmyne Hetorona—JleitOnuIa.

INIJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yeOHOTO mpeamera «MareMaTuka» IOJDKHO OOecrneuyuBaTh JIOCTIDKEHUE Ha
ypOBHE cpenHero ooOmero o0pa3oBaHUSl CJEAYIONIMX JHYHOCTHBIX, METalpeIMETHBIX U
MpeIMETHBIX 00pPa30BaTeNbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3YyNbTAaThl OCBOCHHUS MpOrpamMmbl ydeOHOro mpenmera «MaremaTukay
XapaKTePU3YIOTCS:

I'paxnanckoe BoCIMTaHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOrO OOILIECTBa, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHHUH, MNpOLENYp TpakIaHCKOTro oOIiecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (YHKLHUSAMHU U Ha3HAYEHUEM.

[TaTproTn4eckoe BOCIMTAHUE:

Cc(OPMHUPOBAHHOCTBIO POCCUMCKOIN Ipa)K1aHCKOW MIEHTHYHOCTH, YBAKEHHSI K MPOILIOMY
U HACTOALIEMY POCCHHCKOW MAaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUAM
POCCUMCKMX MaTeMAaTHKOB M POCCHUMCKOM MaTEMAaTHYECKOM IHIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTIKEHUH B PYruX HayKaX, TEXHOJOTHX, cpepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:



OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoda; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUSI, ITHUYECKOTO MOBEACHHS, CBA3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUM HAyKH U JEATEIbHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYHBOTO OYIYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOILIEHHEM K  MHpPY, BKIIOYas 3CTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3agad, pEIICHUH, pacCyKJCHUH; BOCIPUUMYHBOCTHIO K
MAaTeMaTHYE€CKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

cOpPMHUPOBAHHOCTBIO YMEHHS TIPUMCHATH MaTEeMaTHYeCKHE 3HAHUS B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/10POBbIO
(3mopoBoe mUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, peryisipHas (usndeckas
AKTUBHOCTb); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUSX CHOPTUBHO-03A0POBUTEIHHOM
JESITEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOHS; MHTEPECOM K Pa3IMYHbIM
chepam npodecCHOHATBHON JESITEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPHUIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA TMPOTSHKEHWH BCEH JKW3HMU, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHUN TPAKTUYECKUX 3a7]a4 MAaTeMaTHIECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO AKOJOTHYECKON KYJIbTYphl, NMOHUMAHHEM BIHUSHHUS COIUAIBHO-
SKOHOMMYECKHX TPOILIECCOB Ha COCTOSIHWE MPHUPOJHOM M COLMAIBHOW Cpelibl, OCO3HAHUEM
rI00abHOTO  XapakTepa  OJKOJIOTHYECKHMX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU /IS pelieHus 3a7ad B 00JIACTH OKPYKAIOIIEH Cpenbl, TJIaHUPOBaHUS
ITOCTYIIKOB U OLICHKH UX BO3MOXKHBIX MOCIIEICTBUMN JUIsl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH Hay4YHOTO MO3HAHUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTHYeCKO HayKu Kak cgepbl
YEJI0BEYECKOUN NEATEIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUY;
OBJIQJICHUEM $S3bIKOM MATEMAaTHMKA W MAaTE€MaTU4YECKOW KyJIbTypOM KaK CpPEACTBOM MO3HAHUsA
MHpa; TOTOBHOCTBIO OCYIIECTBJISATh IPOEKTHYHO U  HCCIEN0BATEIIbCKYIH) JI€ATEIbHOCTh
WHJMBHIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI IpOrpaMMbl ydeOHOro mnpenmera «MaremaTuka»
XapaKTEepU3yIOTCSl  OBJIAJICHMEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCANbHLIMY —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY,  YHUBEPCATIbHOIMU — pe2ylamuUeHbIMU
oelicmeusmu.

1) Vhusepcanvnvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarnue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue memooos NO3ZHAHUS OKPYHCArowe20 Mupda,
npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayuil, ymeHuti pabomams ¢ uHgopmayueti).

bazoBeie tornyeckue AeMCTBUS:
® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATUSIMHU; (POPMYITHPOBATH OMpPENENeHUsS MOHSITUM;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKaiuu, OCHOBAHUS it 0000IIeHUS
Y CPaBHEHMsI, KPUTEPUHU ITPOBOIMMOI0 aHAIIN3A;

® BOCIPHUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBLIBATH CYKIEHHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, eMHIYHBIC, YACTHBIE U 00II[1E; YCIOBHEIE;

® BBIABIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B aKTax,
TAHHBIX, HAONIONEHUSX W YTBEPKACHUSAX; NpeIiaraTh KPUTEPUU [UTSl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

e JieNlaTh BBIBOJbI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U MHAYKTUBHBIX

YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHHUI 0 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITENIFHO JOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (TIpsMbIe
U OT TPOTUBHOTO), BBICTPAaUBAaTh APTYMEHTAIMIO, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS M BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus: y4eOHOW 3ajauM (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
perieHusi, BEIOMpaTe HanboJee MOIXOAAIINN ¢ yIETOM CaMOCTOSITETIbHO BBIJCICHHBIX
KpUTEPUEB).

bazoBrie nccieqoBaTeIbCKUe ASHCTBUS:

WCIIOJb30BaTh ~ BOMPOCHI  KaK  MCCIENOBATEIbCKUNA  HMHCTPYMEHT  MO3HAHMS;
(dbopMynmHpoBaTh BOIPOCHI, (PUKCHUPYIOIIKHE MPOTHBOPEUHUE, MPOOIEMY, YCTAaHABIUBATh
HCKOMO€ W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHPOBATh CBOIO TMO3HUIIUIO,
MHCHIUC;

MIpOBOANUTE CaMOCTOATCIBHO CHJIaHI/IPOBaHHBIf/'I OKCIICPUMCHT, HCCICAOBAHHUEC 110
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYecKoro oOBbeKTa, SBIEHHs, Mpoliecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MCKIAY 06’I)€KTaMI/I, SABJICHUSAMM, ITPOLCCCAMU,
CaMOCTOSITENbHO  (popMynupoBaTh 000OIIEHUST W  BBIBOJABI IO  pe3yjibTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTOB, BEIBOJIOB U 000OIICHUI;

IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHEC MMPOLECCCA, a TAKKE BhIABUTATH MPCAIIOJIOKCHUA
0 €ro pasBUTHUH B HOBBIX YCIIOBUAX.

Pabota ¢ uadopmanmeii:

BBISIBIISATh A€QUIMTHI MHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIPOC U
JUIS pEIIeHUs 3a]1auH;

BBIOMpATh HMHPOPMAIMI0O U3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEMAaTHU3UPOBAaTh U HUHTEPIPETHPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIAT, €€ B  pa3auuHbIX (dopmax,
WJUTIOCTPUPOBATH TpadudecKi;

OIICHUBATh HAAE&KHOCTh HMHGOPMALMU IO CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvrvie KOMMYyHUKamueHole Oelicmeus, 0becnedusaom chopmuposanHocms
COYUANBHBIX HABLIKOE 00YUAIOUWUXCSL.
OO01enue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSMHU H LIEISAMH
OOILIeHUs; SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX H
MHCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOJy PELICHHS 33]a4i, KOMMEHTHPOBATh
HOJTY4YCHHBII pe3yJsbTar;

B X0JI¢ 00CYXJCHUS 331aBaTh BOIIPOCHI T10 CYLIECTBY 00CYXIaeMOM TeMbI, IPOOIEMBI,
pelaeMoii  3amauyd, BbICKa3bIBaTh HJCH, HALCICHHBIC HA [OUCK PCIICHHS;
COIOCTABIISITh CBOHM CYXKICHUS C CYXKICHUSMH JPYrUX YYacTHHKOB JHAJIora,
0OHapyXMBAaTh Pa3IM4Ke M CXOJCTBO MO3MILMIL; B KOPPEKTHOH (opme GpopMyarpoBaTh
pa3HorJIacusi, CBOM BO3PAKCHHUSL;

HPEJICTABISATh PE3YJIbTaThl PEIICHHs 3a/laul, IKCIICPUMEHTA, UCCIICAOBAHUS, IPOCKTA;
CaMOCTOSITENIFHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YY4ETOM 3a1ad MpPE3CHTALUH H
0COOEHHOCTEH ayJUTOPUH.

CoTpyIHUYECTBO:

MOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW M WHAMBUAYaJbHOW pabOThHI
IpU pEUIeHHH Y4YeOHbIX 3a/ay; NpPUHUMATh IeJIb COBMECTHOM JIESATEIbHOCTH,
IUTAHUPOBaTh OPraHU3allMI0 COBMECTHOM pPabOTHI, pachpeaeisaTb BHIbI pPadoT,
JIOTOBApUBAThCsA, OOCY)XIaTh MPOLIECC M pe3yapTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJIeH;

y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CyKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M HWHBIE); BBINOJHATH CBOIO 4YacTh pabOTbl U KOOPIMHHPOBATH CBOU
JIEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIMHA
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.



3) Yuusepcanvuvie pecynamusnsie oeticmeaus, obecneuugaiom hopmuposane cmMoiCi08bix
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranuszanus:

COCTAaBIIAThH IUIAH, AJTOPUTM pElICHHs 3aJadyd, BbIOMPATh CIOCOO peuieHHus C y4EToMm
UMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

e BJAJeTh HABbIKAMHM IIO3HABATEIBHOW pe(IeKCHH Kak OCO3HAHUS COBEpIIaeMbIX
JCWCTBUH W MBICIHUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3yibTaTa pPEUICHHUsS MaTeMaTH4eCKOn
3a]a4u;

® TPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NMPU PEIICHUH 3a/1a4H, BHOCHTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBaTh COOTBETCTBHE pE3ylbTaTa LEIA W YCIOBUSAM, OOBSCHATH TPHYMHBI
JOCTIDKEHUSI WIJIM HENOCTW)KCHUS PE3YNbTAaTOB JIESTEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoenne y4yeOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOIO aHaln3a» Ha YpPOBHE
cpeaHero oouero oopa3zoBaHUs JAOKHO O00ECIEUMBATH JOCTHKEHUE CIEIYIOIINX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:
10 KJIACC

Yucna u BBIYUCTICHUS

OmnepupoBaTh NMOHATHSAME: PAMOHATBHOE W JEHCTBUTENFHOE YWCIIO, OOBIKHOBEHHAS H
JeCATUYHAS IPOOB, TPOIICHTEI.

BemonHATE apudMeTHYECKHE OINepaldyd C pPAlMOHAIBHBIMA M JCHCTBUTEILHBIMU
YHUCIAMHU.

BbImonHATe npuOMMKEHHBIE BBIYMCICHMS, HUCHOJb3Ysl IpaBWila OKpYIJVIEHUs, JAeaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHHUH.

OmnepupoBaTh NOHATHSMHU: CTENEHb C LEJIBIM MOKa3aTeleM; CTaHIapTHas (opMma 3alucH
JEWCTBUTENBHOTO YHCIIA, KOPEHb HATYpalbHOM CTENEHH; MCIIOJIb30BaTh MOAXOJAILYI0 (OopMy
3aIUCH JICHCTBUTENBHBIX YUCEN s peIIeHHs] TPAKTUYECKUX 3aa4 U NPEJICTABICHHS JTaHHbIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHHYC M TaHIMEHC IPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BATh 3aIIUCh IPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (PYHKLINU.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO; LI€JI0€, PALMOHAIIBHOE,
UppalMOHAILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BbimonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH W pelaTh
TPUTOHOMETPUUECKUE YPABHEHMSL.

BeInonHATe npeoOpa3zoBaHMs LEJIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKECHUN U
pelaTb OCHOBHBIE THIIbI LIEJbIX, PALIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPAaBEHCTBA JUISl PELLIeHUs MaTeMaTHYeCKUX 3ajad M 3a7ay u3
pa3nuyHbIX 00JacTell HAyKU U PeanbHOM KU3HHU.

MojenupoBaTh peajibHble CHUTYallMM Ha sI3bIKE anreOpbl, COCTABIIATh BBIPAKEHMUS,
ypaBHEHHUs, HEpPaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJOBaTh IOCTPOEHHBIE MOJAEIH C
UCIOJIb30BAHUEM allllapara ajareopsl.

DyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHus PYHKIMH, 007aCTh ONpe/esIeHUs
Y MHOXKECTBO 3HaYeHUH (QyHKLUH, rpaduK (yHKIMH, B3aUMHO 0OpaTHbIE (PYHKIUH.

OnepupoBaTh MOHATUSAMH: UYETHOCTb W HEYETHOCTh (YHKUUH, HYIH (QYHKIUH,
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMHA U1 pELIeHNs ypaBHEHUH.

Crtpouth M 4yMTaTh rpaduku JTUHEHHOW (YHKUIMHU, KBAAPATUYHON (PYHKUIMH, CTETIEHHOU
(YHKIUY C LEIbIM MTOKa3aTeNIeM.



Hcnonb3oBath rpaduku QYHKIUN Ui MCCIEIOBAaHUS MPOILIECCOB M 3aBUCHMOCTEH Mpu
pelIeHNH 3a/ad U3 JPYruxX y4yeOHBIX NPEIMETOB M pPeaIbHOW KHM3HM; BBIpaXaTh (OpMyIaMu
3aBUCUMOCTHU MEX]ly BETUYUHAMHU.

Havana maTemaTu4eckoro anajamnsa

OmnepupoBaTh MOHATUSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass U TeOMeTpUyecKas
IIPOrPECCHUHU.

OmnepupoBaTh HOHATHIMHU: OECKOHEYHO yOBIBaIOIIasi TEOMETPHUECKasi IPOTPecCusi, Cymma
0eCKOHEYHO yOBIBAIOLICH reOMETPUIECKOH MPOTrpeccuu.

3amaBaTh MOCIEAOBATEIFHOCTH PA3IMYHBIME CIIOCOOaMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEN U IPOTIPECCUi Ui PEIICHUs peallbHbIX
3a/1a4 IPUKJIAAHOTO Xapakrepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€paIK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapaT JUlsl ONMCAaHUsl pealIbHbIX MPOLIECCOB
U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENIEICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC
Yuciia v BbIYMCICHUS

OnepupoBaTh MNOHATHSAMM: HATypajlbHOE, IL€J0€ YHUCJIO; HCIOJIb30BaTh IPU3HAKU
JETMMOCTH LIEJIBIX YHCEIl, Pa3JIoKEeHHE YMClia Ha MMPOCThIe MHOKUTENH /ISl peLIeHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECITUUHbIE U HATypallbHbIE JIOTapHU(PMBL.

YpaBHeHUsSI M HEPABEHCTBA

[IpumensTh CBOMCTBa CTENMEHW MJis MpeoOpa3oBaHUs BBIPAKEHUH; OIEPUPOBATH
MOHATUSMM:  TOKa3aTeJIbHOE YpaBHEHME M  HEPAaBEHCTBO; peulaTb OCHOBHBIE  THUIIBI
MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BoimonuaTe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudmbl; OMEpUpOBaTH
MOHATUAMH: JIOTAapU(PMUUYECKOE ypaBHEHHME M HEPaBEHCTBO;, pEIIaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX YpaBHEHUM U HEPaBEHCTB.

Haxonute penieHus mpoCcTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEWHBIX YPABHEHHM M €€ pEIlEHUE; UCII0Ib30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIS1 PEIICHUS] MPAKTUYECKUX 3a/1a4.

Haxonuth pemienus npocTeimmx CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHble CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 33J]a4H, UCCIIEI0BATh MOCTPOCHHBIE MOJEIIH C
MCII0JIb30BAHMEM arapara aireopsl.

DYyHKUUM U TPaPUKU

OnepupoBaTh MOHATHSAMU: MepuUoAWYecKas (QYHKLIUA, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU SKCTpeMyMma (YHKIHMH, HauOOJbIllee U HauMEHbIlee 3HaueHus (YyHKIHH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl HCCIIeOBaHUS (DYHKIUH, 3JaHHOM rpaprKoM.

OnepupoBaTh  MOHATHSIMH:  TpaduKu  TOKa3aTeNbHOH,  jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKLUN; N300pakaTh X HA KOOPAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl peLICHUS YPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHHH U
HCII0JIb30BATh UX Ul PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHHM.

Hcnonw3oBate rpaduku GYHKIUN A7 MCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH M3
JPYruX y4eOHBIX TUCIUILIMH.

Havasa maTeMaTH4ecKOro anajmsa

OnepupoBaTb  NOHATHSAMM:  HeNpepblBHAs  (QYHKIUSA;  NPOU3BOAHAS  (PYHKIUH;
UCIOJb30BATh TEOMETPUUYECKHI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellIeHHs 3aau.

HaxonuTh mpou3BOAHBIE 3JEMEHTApHBIX (YHKLIMHA, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (DYHKIIHA.

Hcnonp3oBaTh MNPOM3BOJIHYIO JJIsi HUCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIIEA0BAHMS K IOCTPOECHUIO IPa(UKOB.



Hcnonp30BaTh MPOU3BOAHYIO ISl HAXOXKICHHS HAMIIYYIIErO PEIICHUsS B NMPUKIAHBIX, B
TOM YHCJI€ COLIMATBHO-3KOHOMUYECKUX, 3aadax.

OmnepupoBaTh MOHATUSAMH: MEpPBOOOpasHass W MHTErpaji;, MOHUMATh T€OMETPUUYECKUN U
(bu3nvecKuii CMBICI HHTErpaa.

Haxonuths mepBooOpa3Hble dIEMEHTApHBIX (DYHKIMI; BBIYUCIATH UHTETpal Mo (opmyre
Herorona—Jleitbuuna.

Pemate mpukiagHble 33a4M, B TOM YHCJIE COIMAIbHO-PKOHOMHYECKOTO U (PU3MUECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTUYECKOTO aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHOk€eCcTBa pallHOHAIBHBIX U
1 JIeMCTBUTENILHBIX uncen. ParmonansabIe 11 1 PO, Yuu.py, Axnacc
ypaBHEHUS U HEPABEHCTBA
5 Oynkunu u rpaguku. CreneHs ¢ 1eabM 6 POILL Ve py, Slknace
roKasarejaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 POILL Ven.py, Snace
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
Dopmybl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1 PO, Yuu.py, Axnacc
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 4 PO, Yuu.py, Axnacc
5 HOBTOPGHI/IC, 00001IeHre, CUCTEMATHU3ALUS 7 1 POIIL, Ve py, xrace
3HAHUH
OBILEE KOJMYECTBO YACOB T10 ITIPOTPAMME 68 4 0 POLI, Yun.py, Swiace




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

Ne K Hpax Nara DJIeKTPOHHbIE I POBbIE
n/ Tema ypoka OHTPOJL | THuEC o0pa3oBaTe/bHbIE
Bcero HbIE KHe H3y4eHust
n pecypcnbl
padoTsl pabo
ThbI
UucnoBbie 1 OYKBEHHBIC BBIPAKECHUA. Y IPOILICHHE
1 . yK p porm 2 1 PO, Yuu.py, Axnacc
BbIpakeHUi. YpaBHeHUs1. CHUCTEMbl ypaBHEHUM
2 Panmonaneubie uncna. OOBIKHOBEHHBIC U JIECITUUHBIC 1 PO, Yuu.py, Axnacc
JpoOu, TPOIIEHTHI, 0ECKOHEUHBIE MEPUOJUIECKUE APOOH
3 Apudmernueckue onepanuu ¢ palioHaIbHBIMU YHUCIaMH, 1 POIII, Vun.py, fAxnacc
peoOpa30BaHUs YHCIOBBIX BRIPAKEHHUI
4 Apudmernueckue onepanuu ¢ paloHaIbHBIMU YHCIaMH, 1 POUI, Yuu.py, Axnacc
peoOpa30BaHMs YHCIOBBIX BRIPAKEHHUI
[Ipumenenne npobeli U MPOIICHTOB JIJIST PEIICHUS POII, Yuu.py, Axnacc
S MPUKIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U 1
peanbHOM KU3HU
6 JelictBuTenbHbIe yncia. ParmonansHbie U 1 POI, Yuu.py, Axnacc
HMppPALMOHAIIBHBIE YHCIIA
7 TosxmecTBa v TOXKAECTBEHHBIEC MPE0OpPa30BaAHMS POI, Yuu.py, Axnacc
8 YpaBHeHUE, KOPEHb YPaBHEHUS PO, Yuu.py, Axnacc
9 HepaBeHncTBo, pellieHre HepaBeHCTBA PO, Yuu.py, Axnacc
10 MeTo 1 MHTEpBAJIOB POII, YVuu.py, Sknacc
1 beckoneuHo yObIBaroIiasi reoMeTpuiecKas mporpeccus. 1 1 PO, Yuu.py, Axnacc
BxoaHo#1 KOHTPOJIB.
12 OyHK1M, criocoObl 3aganus GyHkuuu. Bzaumuo 1 PO, Yuu.py, Axnacc
oOpaTHble GYHKIHUU
I'padpux GpyHkmu. O61acTh onpeaeneHnss 1 MHOKECTBO 1 POIII, Vumn.py, Sxnacc
13 3HayeHuit pyHkiuu. Hynu ynkiun. [IpomexyTku
3HAKOIMOCTOSIHCTBA
14 Ué&rHble 1 HeU€THBIE QYHKIIUU 1 PO, Yuu.py, Axnacc




15 Crenenn C LIEITBIM [TOKa3aTeNeM. CrannaptHas ¢popma 1 POIII, Vuu.py, Sxnacc
3aMMCH JEMCTBUTEIBLHOTO YUCIIa
Hcnonp3oBanue moaxo et Gopmbl 3amucu 1 POIII, Vun.py, Sxnacc
16 JEMUCTBUTENBHBIX YUCEN 711 PELICHUs] PAKTUYECKUX 3a1a4
U IIPEJICTaBICHUSI JAHHBIX
17 Crenennasi GyHKIHUS C HATYPAJTBbHBIM U LIETBIM 1 POIII, Vun.py, Sxnacc
nokazatenem. E€ cBoiicTBa u rpaduk
18 Apudmernueckuii KOpEeHb HATYpPaJIbHON CTEIICHH 1 POII, Yun.py, fxnacc
19 ApupmeTrnuecKnii KOpeHb HaTypaIbHON CTEIICHH 1 POIII, Vun.py, SAxnacc
20 CBoiicTBa apu(METHIECKOrO KOPHS HATypallbHOMN CTENEHH 1 POIII, Yun.py, Sknacc
21 CaoiicTBa apr(METHUECKOTO KOPHS HATypaITbHOM CTETICHU 1 PO, Yuu.py, Axnacc
22 CaoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOW CTENIEHU 1 PO, Yuu.py, Axnacc
23 JlelicTBuS ¢ apu(pMETUYECKMMHU KOPHAMHU N—OM CTEIEHH 1 POII, Vum.py, Sdxnacc
24 JeiicTBust ¢ apupMeTHUECKIMU KOPHSIMU N—O CTENEH! 1 POII, Yuu.py, Axnacc
25 JeiicTBust ¢ apupMeTHUECKIMU KOPHSIMHU N—O CTENEHU 1 POII, Yuu.py, Axnacc
26 JeiicTBus ¢ apupMETHUSCKIMHU KOPHSIMHU N—OM CTENEHU 1 POII, Yuu.py, Axnacc
27 JleiicTBust ¢ apupMETHUECKIMHU KOPHSIMHU N—OM CTENEHU 1 PO, Yuu.py, Axnacc
28 PaBHOCWIIBHBIC YpaBHEHHS U HEPABEHCTBA 1 PO, Yuu.py, Axnacc
29 HppanmonanbHble ypaBHEHUS 1 PO, Yuu.py, Axnacc
30 HppaunonanbHble HEPAaBEHCTBA 1 POII, Yuu.py, Axnacc
31 Pemenue uppannroHanbHbIX YPaBHEHUM U HEPABEHCTB 1 POII, Yuu.py, Axnacc
32 Pemenue uppanroHanbHbIX YPAaBHEHUM U HEPABEHCTB 1 POII, Yuu.py, Axnacc
33 CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH 1 PO, Yuu.py, Axnacc
34 CpoiicTBa u rpaduK KOpHs N-Oi CTENeHH 1 PO, Yuu.py, Axnacc
Kontponsnas padora Nel no teme "Apudmernyeckuit PO, Yuu.py, Axnacc
35 KOpeHb N—oi ctenenu. MppanuonansHbie ypaBHEHUS U 1
HEpaBeHCTBA"
36 AHanu3 KOHTPOJIbHOM paboThl. CHHYC, KOCHHYC U TaHI'€HC 1 POIII, Vuu.py, Sxnacc
YHMCJIOBOTO apryMeHTa
37 CuHyc, KOCHHYC ¥ TaHT€HC YHMCIIOBOIO apryMeHTa 1 POIII, Vunu.py, Sxnacc




ApKCUHYC, apKKOCHHYC Y apKTaHI'€HC YUCIIOBOTO

POIII, Vuu.py, Sxnacc

38 1
aprymeHra
39 ApKCUHYC, apKKOCUHYC Y apKTaHI'€HC YUCIIOBOTO 1 POIII, Vun.py, Sxnacc
aprymeHra
40 Tpuronomerpudeckast OKpyKHOCTb, OIIPEICIICHUE 1 POIII, Vun.py, Sxnacc
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMeHTa
a1 TpuroHomerpudeckass OKpyKXHOCTb, OIIPEIEICHUE 1 POIII, Vun.py, SAxnacc
TPUTOHOMETPHUYECKUX (PYHKITUI YUCIOBOTO apryMeHTa
42 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1 POIII, Vun.py, SAxnacc
43 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1 POIII, Vun.py, fAxnacc
44 OCHOBHBIE TPUTOHOMETPHIECKUE (POPMYJIBI 1 POIII, Yuu.py, Sknacc
45 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1 POIII, YVuu.py, Sknacc
46 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM 1 POII, Yuu.py, Axnacc
47 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKEHUM 1 POIII, Vuu.py, Sdxnacc
48 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM 1 POII, Yuu.py, Axnacc
49 [IpeobpazoBaHme TPUTOHOMETPUUECKUX BBIPAKECHUN 1 POII, Yuu.py, Axnacc
50 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1 PO, Yuu.py, Axnacc
ol PellieHne TPUrOHOMETPUYECKHUX YPABHEHUI 1 PO, Vuu.py, Sdxmacc
52 PelieHne TPUrOHOMETPUYECKHUX YPAaBHEHHIM 1 PO, Vun.py, Sdxacc
53 Pemrenne TpUroHOMETPUYECKUX YpaBHEHUI 1 PO, Yuu.py, Axnacc
54 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1 PO, Yuu.py, SAxnacc
95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 PO, Yuu.py, Axnacc
56 Pemenune TpuroHoMeTpHUECKUX YpaBHEHHIMA 1 PO, Yuu.py, Sxnacc
57 Kontponsnas pabora Ne2 no teme "Dopmyib 1 PO, Yuu.py, SAxnacc
TPUTOHOMETPHH. TPUTOHOMETPUYECKUE YPaBHEHHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3adaHUS PO, Yuu.py, Axnacc
58 HOCIEN0BATENLHOCTEH. MOHOTOHHBIE 1
MOCJIEI0BATEIbHOCTH
Apugmernueckas 1 reoMeTpudecKas Iporpeccu. POIII, Vuu.py, Sxnacc
59 Hcnonbs3oBaHue MPOrpeccuy Uisl PeLIeHNs PealbHbIX 1

3aia4 NPUKIIaAHOTO XapaKTepa




60 @opMyiia CI0KHBIX IPOLIEHTOB 1 POIII, Vuu.py, Sxnacc

61 dopmyJia CIOKHBIX TPOLIEHTOB PO, Yuu.py, Axnacc

62 O06o0mIeHne, cucTeMaTru3anys 3HaHU| 33 Kype areOpsl U 1 PO, Yuu.py, Sdxmnacc
Hayasl MmaTemMaTudeckoro ananusa 10 kimacca

63 Konrposbsras paborta Ne3 (poMexkyTouHas aTTecTanus) 1 POIII, Yuu.py, Sknacc

64 O06o0mIeHne, cucTeMaTru3anys 3HaHUH 33 Kype areOphl U 1 PO, Yuu.py, Axnacc
Hayaj MaTemMaTudeckoro ananusa 10 kimacca

65 O06o0mIeHne, cucTeMaTru3anys 3HaHUI 332 Kype anreOpsl U 1 PO, Yuu.py, Axnacc
HavaJl MaTeMatndeckoro ananmsa 10 kimacca

66 O06o001enune, cucTeMaTr3alys 3HaHUH 3a Kype alnreOpsl u 1 PO, Yuu.py, Axnacc
HavaJl MaTeMatndeckoro ananmsa 10 kimacca

67 O06o001enune, cucTeMaTr3alys 3HaHUH 3a Kypec alnreOpsl u 1 PO, Yuu.py, Axnacc
Hayaj MaTemaTudeckoro ananusa 10 kimacca

68 O06o01enune, cucTeMaTr3alys 3HaHUH 3a Kype alnreOpsl U 1 PO, Yuu.py, Axmacc
Hayajl Maremathyeckoro aHaimsa 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

«Anrebpa 1 Havyana MmaTtemarudeckoro ananusa 10-11», [II.A. AnumoB u nip., (6a30BbIi
YPOBEHB)

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[Toypounsie mnansl no yueOHuky 1. A.AnumoB u ap 10 knace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HOPs1, Yuu.py, POIII






