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MNOACHUTEJbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Ajiredpa M Hayajla MaTeMaTH4YECKOTO aHaiu3a» 0a30BOTO
ypoBHs s oOy4arommxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO rocyaapcTBEHHOTO
00pa30BaTeNLHOTO CTaHAApPTa CpeaHero oO0mero oOpa3oBaHusA, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, IPEIBIBIAEMBIX K MATEMaTHIECKOMY 00pa30BaHUI0, U TPAIHUIIHA POCCHICKOTO 00pa30BaHMS.
Peanmauml mporpamMmal o0OecrieunBaeT OBJIaJICHUC KIIFOYCBBIMH KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY
Il CaMOpa3BUTHA W HCIIPCPBLIBHOTO 06pa303aH1/151, ECJIOCTHOCTH O6IJ_IeKyJIBTypHOI‘O, JJMYHOCTHOI'O H
IMO3HABATCIBLHOI'O PA3BUTHA JIMYHOCTH O6yanOIHHXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajla MaTeMaTUYECKOTO aHAIM3a» SBJSCTCS OJHUM W3 HauOoJiee 3HAYMMBIX B
porpamMme CTapiieil MIKOJIbI, MMOCKOJIBbKY, C OJHOW CTOPOHBI, OH O00ECIIeYNBAECT WHCTPYMEHTAIBHYIO 0a3y
IUISL M3YYEHHsI BCEX €CTECTBEHHO-HAayYHBIX KYpCOB, a C JPYroil CTOPOHBI, (OpPMHUPYET JIOTHYECKOE MU
abCTpakTHOE MBIIIJICHUE Yy4YallluXcsl Ha ypOBHE, HEOOXOJUMOM Uil OCBOEHHUS KypCOB HMH(OPMATUKH,
OOLIECTBO3HAHMS, HCTOPUM, CJIOBECHOCTH. B paMmkax MJaHHOrO Kypca ydalldecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM  SI3IKOM COBPEMEHHOM HayKd, KoTopas (QOpMYyIHpYeT CBOM JIOCTH)KEHUS B
MareMaTuieckou gopme.

Kypc anrebpel 1 Hayan MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO OBJIQJCHUS
3aKOHAMM (PU3UKH, XMMHH, OMOJIOTHH, NOHMMAHHUS OCHOBHBIX TEHJCHIIMM 3KOHOMHUKU U OOIECTBEHHOU
KU3HU, [O3BOJISIET OPHUEHTUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX W KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B IIOBCEIHEBHOUN XH3HU. B Toxke Bpems oBiajgeHHe aOCTPakTHBIMU U
JIOTUYECKH CTPOTMMH MaTeMaTHYECKHMMH KOHCTPYKIUSMHU Pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh HCTUHHOCTD YTBEPKJIEHUS, HCII0JIb30BaTh 000011I€HNE U KOHKPETH3al1I0, a0CTparupoBaHe
U aHaloruio, GopMUPYeT KpeaTHUBHOE M KPUTHUYECKOE MbIieHHe. B xoae u3ydeHus anreOpsl M Hayanl
MaTeMaTHYeCKOro aHalii3a B CTApIIeH MIKOJIE ydaluecs MOJTy4aroT HOBBIM OMBIT pelleHus MPUKIAJIHBIX
3a/1a4, CaMOCTOATEIbHOIO MOCTPOCHUSI MaTEeMaTHYECKUX MOJIENIe pealbHbIX CUTYyalluid U MHTEpIpeTaluu
MOJIyYE€HHBIX PELIeHUH, 3HAKOMSATCS C MPUMEpaMU MaTeMaTHUECKHUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
B HCKYCCTBE, C BBIAAIOIIMMUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oGmamaer 3HauMTENbHBIM BOCHUTATENbHBIM TMOTEHIUATIOM, KOTOPBIH peanu3yercs Kak 4epes
y4eOHBI MaTepuay, CrIocoOCTBYIONUK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUSA, TaK U Uepes
crnenupuKy yuyeOHON NesATeNbHOCTH, TPEeOyIolel caMOCTOsITEIbHOCTH, aKKypaTHOCTH, MPOJOIKUTEIbHOM
KOHLIEHTPALIMK BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ysbTar.

B ocnoBe wMeroauku oOy4yeHHs ainredpe U HadajgaM MaTeMaTH4YecKOro aHajau3a JIeKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

Crpykrypa Kypca «Anrebpa M Hayala MaTeMaTHYeCKOro aHalni3a» BKIIOYAET CIEIyIoIIne
coJiep)KaTelbHO-MeTouuecKue JIMHUU: «Yucnaa u BeluMcIeHus», «OyHKuuu U rpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hauama wmaTtemarnueckoro ananm3a», «MHoxxecTBa u Joruka». Bce oOcHOBHBIE
COJIepKaTeIbHO-METOJUUECKHUE JIMHUM U3YYalOTCsl Ha MPOTSHXKEHUU JIBYX JIET OOy4eHHs B CTapllel 1KoJe,
€CTECTBEHHO JOMOJIHAS JPYr Ipyra U MOCTENEHHO HACHIIIAsCh HOBBIMHU TeMaMH M pasjeiiaMu. JaHHBIHA
KYpC SIBJISIETCS MHTETPATUBHBIM, TIOCKOJIBKY 00BhEINHAET B ce0e Co/ep KaHne HeCKOIbKUX MaTeMAaTHYECKUX
TUCHMIUIMH: anre0pa, TPUTOHOMETPHS, MaTeMaTHYECKU aHaIu3, Teopus MHOxecTB u jap. [lo mepe Toro
KaK ydJalluecsl OBJIaJieBalOT BCE OoJiee MHUPOKUM MaTEeMaTHYECKUM ammapaTtoM, y HUX IMOCIEI0BATEIbHO
(dbopMUpyeTCs M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTHMUECKYI0 MOJIENb PEaJbHON CHUTYyalluH,
MIPUMEHSTHh 3HAHMUSI, MOJyUYEeHHBIE B Kypce «Anredpa W Hayalla MaTeMAaTUYECKOTO aHallu3ay, JUIsl peIlICHUS
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHONW MaTeMaTHYECKOHN 3a/lauM, a 3aT€M HMHTEPIPETHPOBATH MOTYyYEHHBIH
pe3yibTar.

ConepxaTenbHO-MeToAMYeCKast TMHUSA «Hucaa U BBIYUCICHUS» 3aBeplIaeT (JOpMUPOBAHUE HABBIKOB
HCIOJIb30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HayaTo B OCHOBHOMW IKoje. B crapmieil mkose
0co00e BHUMaHUE yaenseTcss (OPMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKIIOYAIONINX B ce0s
WCIOJIb30BaHME Pa3IMYHBIX (OPM 3amUCH ACMCTBUTENHHOTO YHWCIIA, YMEHHE PAIMOHAIBLHO BBIMOJIHSTH
JNEHCTBUS C HUMH, JAeNaTh MPHUKUAKY, OIEHHBaTh pe3ynbTrar. OOydammuecs TIMOTYy4al0T HaBBIKU
MpUOMMKEHHBIX BBIUMCICHUN, BBIIOJIHEHUS JEHCTBUN C YHCIIaMU, 3alMCAHHBIMHU B CTaHIApPTHOH (opme,
WCIOJIb30BAHUSI MAaTEMATHUECKUX KOHCTAHT, OIEHUBAHUS YHUCIIOBBIX BRIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUHM BCEro oOyueHHs B cTapliei
LIKOJIE, TIOCKOJIbKY B Ka)KIOM pa3/eje MporpamMmbl MPENYCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecs: OBIAACBAIOT PA3IMYHBIMA METOJIAaMHU PEIICHUs LENbIX, PAllMOHATBHBIX, HPPAIIHOHAIBHBIX,



MOKa3aTeNbHBIX, JIOTApU(PMUUECKUX W TPUTOHOMETPHUYECKUX YypPaBHEHHUH, HEPABEHCTB M HMX CHCTEM.
[Tomy4yeHHbIe yMEHUS WCHOJB3YIOTCS MPH UCCIEAOBAHUH (DYHKIUH C TOMOLIBIO MPOU3BOJHOM, pEIIeHUN
NPUKIAJHBIX 33/1a4 U 337a4 Ha HAXOKJICHHE HauOOJNBIIMX M HAaUMEHBUINX 3HaueHWi (yHkumu. JlaHHas
coJepKareibHas JIMHHUS BKJIIOYaeT B ce0s Takke (OPMHPOBAHME YMEHHUH BBIMIOMHATH PACUETHI TI0
¢dopmynaMm, mpeoOpa3zoBaHMs LENBIX, pPAIMOHAIBHBIX, HWPPAIMOHAIBHBIX M TPUTOHOMETPHUYECKHX
BBIDOKEHUH, a TaKXKe BBIPAKCHHUH, COJCpXKAIUX CTEeHH | JiorapudMmbl. braromaps u3ydeHHUIO
anreOpandeckoro Marepuana MPOMCXOIUT AajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO
MBIIIJIEHUS] y4alluXcs, (pOPpMHUPYIOTCSI HABBIKM JI€AYKTUBHBIX PACCyKICHHUH, pabOThl C CHUMBOJBbHBIMU
(dbopmamu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PaBEHCTB M HEPaBEHCTB. AireOpa
npeiaraeT 3(Q(eKTUBHbIE WHCTPYMEHTHI Ui PEIICHUS TMPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeToAMYeCKast THHUSA «DYHKIMH U TpaQuKm» TECHO MeperuieTaeTcsi ¢ APYruMHU
JUHUSAMHU Kypca, MOCKOJbKY B KAaKOM-TO CMBbICIIE 3aJa€T IOCJIENOBATEIbHOCTh W3YYEHHs Marepuala.
N3ydeHne cTeneHHON, TOKa3aTeIbHOM, IOTapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIUH, X CBONCTB U
rpaduKoB, UCHOJIb30BaHUE (YHKIMHM A pelieHus 3a7ad U3 APYrux y4eOHbIX NPEAMETOB U peajbHOU
YKU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM aHAIM30M, TaK U C pEeLICHHEM ypaBHEHUI U HepaBeHCTB. [Ipu
3TOM OO0JIbIIIOE BHUMAHUE yAenseTcss (OPMUPOBAHUIO YMEHUS BbIpaKaTh (POpMysIaMy 3aBUCUMOCTH MEXKIY
pa3IMYHbIMU BEIMYMHAMH, UCCIEIOBATH MOJTY4YECHHbIE (DYHKIMH, CTpOUTh MX rpaduxu. Marepuan 3toit
coJiepKaTelbHON JIMHUN HALlEJIeH Ha pa3BUTHE YMEHHUH M HABBIKOB, MTO3BOJISIONIMX BbIPAXKaTh 3aBUCUMOCTH
MEXAYy BEIMYMHAMM B PA3IUYHOU (opMe: aHAIUTHUECKOM, rpaduueckodl u cioBecHo. Ero msyuenue
CIOCOOCTBYET Pa3BUTHIO ATOPUTMHYECKOTO MBIILIICHUS, CIOCOOHOCTH K OOOOIIEHNUI0 U KOHKPETH3AIIUH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenpHas nuHUA «Hauana MaTemMaTHUecKOro aHallM3a» MO3BOJSET CYIIECTBEHHO PaCIIUPHUThH
KpYyr Kak MaTeMaTHYECKUX, TaK U MPUKIAJAHBIX 3a]1a4, JOCTYMHbBIX 00YyJaroUUMCs, Y KOTOPBIX MOSBISETCS
BO3MOXHOCTb HCCIIEJIOBATh U CTPOUTH rpapuku (yHKIHH, ONMpeneisiTh UX HauOOJIbLINE U HaWMEHbIIHE
3HAUEHUS, BBIYUCIATH IUIomaad ¢Guryp u oObEMBI Ted, HAXOAUTh CKOPOCTU M YCKOPEHHS IPOLECCOB.
JlanHasi cozeprkaresibHas JIMHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTH IMOCTPOCHHUS MAaT€MATHUYECKHX MOJEIEeH
peanbHBIX CUTYyallUi, HAXOXACHHWS HAWIYYIIEro PpELIEHUs B MPUKIATHBIX, B TOM YHCJIE COLHAIBHO-
SKOHOMMUYECKHUX, 3a/ladaX. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHajn3a CIOCOOCTBYET Pa3BUTHUIO
a0CTpakTHOTO, (HOPMAITBHO-JIOTHYECKOTO M  KPEAaTHMBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaroniyecs: y3HaT O
BBIJIAIOLIUXCS PE3yJIbTaTaxX, MOJYUYEHHBIX B XOJ€ Pa3BUTH MATEMATHKN KaK HAYKH, U UX aBTOpax.

ConepxarenbHO-MeTOAMYECKAst JIMHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IIOCBSIIIEHA 3JI€MEHTaM
TEOPUU MHOXKECTB. TEOPETUKO-MHOKECTBEHHbIEC IPEACTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJIBHOU
MaTeMaTHKHU U IpeajaraiT Hanbosiee YHUBEPCAbHBIN A3bIK, O0BEAUHSAIOMIUN BCe pa3ziesibl MaTeMaTHUKU U
€€ MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MAaTEMaTHYECKUE TUCHUIUIMHBI B e1nHOe 1enoe. [loaTomy BaxxHO
JaTh BO3MOXHOCTh IIKOJBHUKY IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTUKU U
HCIIOJIb30BATh €T0 JIJIS1 BBIPAKEHHS CBOMX MBICIIEH.

B kypce «AnreOpa M Hayajga MAaTeMaTHYeCKOIO aHAJINW3a» MPUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTH4eCKOr0 MOJEIUPOBAHMS, KOTOPbIE MPH3BaHbI C(HOPMUPOBATH HABBIKM MOCTPOCHUS MOJIENeH
pEabHBIX CUTYaIlUi, MCCIEAOBAHUS ITUX MOJENel C MOMOIIBIO amnmapara anredpsl U MaTeMaTHUYeCKOTO
aHaJIM3a M MHTEPHPETALMH IMOJIYYCHHBIX PE3ylbTaTOB. Takue 3a/laHus BILIETEHbl B KaXKIbl U3 pa3/ieiioB
MIpOrpaMMbl, MOCKOJIbKY BECh MaTepuai Kypca IIHMPOKO HCHOJB3YETCS IJsl PELleHUs NMPUKIAIHBIX 3a7ad.
[Ipyn pemieHun peanbHBIX MPAKTUYECKUX 3a/ad yyallhecs pa3BUBAIOT HAONIOAATeNbHOCTh, yMEHHE
HAXOJHUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIOJIb30BaTh aHAJIOTHIO, 00001IaTh M KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCT MO (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a/ad OpTaHU3yeTCs B
npolecce U3y4eHus Bcex TeM Kypea «Anredpa v Hauasla MaTeMaTHYeCKOTO aHAJIN3ay.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyeOHOM miiaHe Ha W3ydeHHE Kypca anreOpbl M Havyaal MaTeMaTUYeCKOTO aHalu3a Ha 0a30BOM ypOBHE
oTBOJUTCs 2 yaca B Henento B 10 kimacce u 3 yaca B Hezento B 11 kimacce, Bcero 3a JBa roja oOy4eHus —
170 YacoB.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucsia v BBIYUCIECHUS

Pammonanbupie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JpOOW, TPOLEHTH, OECKOHEYHbIE
nepuoguieckue aApodu. ApudMeTHdecKue OIepanuu ¢ paldOHAIBLHBIMH YHCIAMH, TpeoOpazoBaHUs
YHCIIOBBIX BbIpaxkeHuH. [Ipumenenue 1po6eii v MPOIEHTOB IS PELICHUs TPUKIIAJAHBIX 33124 U3 PA3TUYHBIX
OTpaciied 3HAaHUM U pealbHOW KU3HMU.

JleiicTBuTenpHble uyKcia. PannoHanbHble U UppalMOHAJIBHBIE YHMCia. ApU(PMETHUECKUE OIEpaluu C
NEUCTBUTENBHBIMU 4yuciIaMU. [IpuOnmkEHHbIE BBIYMCIEHUS, NpPaBUa OKPYIVIEHUs, NPUKUIKA U OLICHKA
pe3yJbTara BEIYMCICHUM.

Crenenp ¢ wmenpiM mokazareneM. CranpaptHas ¢opMa 3amiCH  JICHCTBUTENBHOTO — YHWCIA.
Hcnonb3oBanue noaxoasuied Gopmbl 3alMCH AEHCTBUTENBHBIX YUCEN ISl PELIEHUS TPAKTUYECKUX 3a/1a4 U
MIpE/ICTaBICHUS] TaHHBIX.

Apudmernueckuii KOpEeHb HaTypalbHOM creneHu. JIecTBUsS ¢ apuUPMETHUYECKUMHU KOPHAMU
HAaTypaJbHOMN CTEIICHHU.

CuHyc, KOCMHYC UM TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO
apryMeHra.

YpaBHeHus1 U HePaBEeHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo 1 THTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHUI M HEPAaBEHCTB K PEIIEHHI0 MaTEMaTHMYECKUX 3ajad U 3a7ad U3 Pa3InyHbIX
obJyacTeil HayKu U PeaIbHON KU3HH.

DyHKUUM U TPaPuUKU

OyHKIwsA, crocoObl 3ananus Gyakuun. ['paduk Gyakumun. BzanmHo oOpaTHbie GyHKITUN.

OO6macte ompeneneHUss W MHOXKECTBO 3HaueHud ¢GyHknuu. Hymu dyakuun.  [IpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIC 1 HEUETHBIC (PYHKITHH.

CrenenHas (yHKIUSI C HaTypaJdbHBIM M II€JIBIM Mmoka3areneM. E€ coiicTBa u rpaduk. CBoiicTBa U
rpaduk KOpHS N-Oi CTETICHH.

Tpuronomerpuyeckasi OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX (YHKIUH YHCIOBOTO
apryMeHTa.

Havana maTteMaTH4ecKoro aHajam3a

[TocnenoBarensHOCTH, COCOOBI 331aHUA MTOCIIEIOBaTEIbHOCTEH. MOHOTOHHBIE MTOCIEA0BATEIHHOCTH.

Apudmernueckas H TeoMeTpUuecKass mporpeccuu. beckoHeuHo yObIBaroIIas TeoMeTpUuyecKas
nporpeccusi. Cymma OeCKOHEYHO YObIBaloIIeld TreoMeTpuueckoi mporpeccur. Dopmyna CIOXKHBIX
MpOLIEHTOB. Vcnonb30BaHue NPOTPECCUH ISl PELICHUs PEAIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoXxecTBO, onepaluu HaJ MHOXecTBaMU. J(uarpammel Dilnnepa—Benna. [Ipumenenue teopeTuko-
MHOYECTBEHHOT'O aIlrapara Jyisi ONMCaHUs PEaIbHbIX IIPOLIECCOB U SIBJICHUH, IPHU PELICHUH 3aa4 U3 IPYruxX
y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIACC
Yucia 1 BbIYUCTICHUA
HarypanbHblie u nensie uyncna. [Ipu3Haku 1eIMMOCTH LETBIX YUCETL.
CreneHb ¢ pallMOHAJIbHBIM NOKa3areneM. CBOWCTBA CTENEHH.
Jlorapudwm yucna. JlecaTnynbie U HaTypaIbHbIC JOrapu(MBEI.
YpaBHeHHS U HEPABEHCTBA
[IpeoOpazoBanue BEIpAKEHUH, COIEPIKALIUX JTOTapU(DMEI.
[IpeoOpazoBanue BEIpaKEHUH, COAEPIKAIIUX CTENIEHH C PaIllMOHATBHBIM TOKa3aTeleM.



IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUS U HEPABEHCTBA.

Cucrempl JUMHEHHBIX ypaBHEHUU. PerieHue NMpuUKIagHbIX 337ad C IOMOUIbIO CUCTEMBI JIMHEHHBIX
YPaBHEHUH.

CucremMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0O MAaTeMATHMYECKUX 3a7ad U 3a1ad W3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HHU.

DOyHKIUH U rpaGuKU

Oynkuus. llepuoanueckue Qynxauu. I[IpoMexyTku MOHOTOHHOCTH (QYHKUMHU. MakcUMyMbl U
MUHUMYMBI QyHKUInKu. Hanbosnbiiee u HauMeHbllee 3HaueHNe QYyHKIIUU HA TPOMEXKYTKE.

Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U IPAPUKH.

[lokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] ypaBHEHUHM U TMHEUHBIX CUCTEM.

Ucnonw3oBanne rpadukoB (GyHKIUN I HUCCIEIOBAHUSA TPOIECCOB M 3aBHUCHUMOCTEH, KOTOpbIE
BO3ZHMKAIOT MPU PELIEHUH 3a/1a4 U3 APYIUX YU€OHBIX MPEIMETOB U PEATbHOM HKU3HU.

Hayana maTreMaTH4ecKoro aHajaim3a

HenpepriBHble QpyHKIMN. MeTo1 MHTEPBAIOB JIJIsl pEIIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI POU3BOIHOM.

[IpousBonHble  3neMEHTapHBIX  (QYHKUMH. @DOpMynabl  HAaXOXKIEHHUS  MPOU3BOJHOM  CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne MPOU3BOJHOM K HCCIEAOBAHUIO (DYHKIUMH HAa MOHOTOHHOCTb U OKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAMMEHbBILIEr0 3HaYeHHsI QYHKIIUU Ha OTPE3KeE.

[IpuMeHeHne TPOU3BOAHON U HAXOXKIAEHUS HAWIYYIIETO pPElIeHUs B IMPUKIAAHBIX 3aJadax, Ui
OTpeNieNICHUsI CKOPOCTH TpoIiecca, 3adaHHOT0 GOopMYIION Wi TpaduKoMm.

[TepBoo6pa3nas. Tabnuna nepBooOpa3HBIX.

WHuterpan, ero reoMerpudeckuii W (u3MYECKUid CMBICI. BbrumcieHne uHTErpajga mo ¢Gopmyie
Herorona—IJleli6Huna.



INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenune ydeOHOro mnpeamera «MaTeMmaTuka» JJOJDKHO O0ECleurBaTh JOCTIDKEHHE Ha YpOBHE
cpeaHero obmero  00pa3oBaHHs — CIHEAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX U  IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB!

JIMUHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE  Pe3ylnbTaThl  OCBOCHHUS  MpOrpaMMbl  ydeOHOro  mpeamera  «MaTemaTHKa
XapaKTepU3yIOTCSL:

I'paxraHCcKO€ BOCIIUTAaHHUE:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON TO3UIIUN 00YHAIOIIETr0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO YJIeHA
pOCCHUIICKOrO O0OIIEeCTBa, NPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJICHHH, TPOLEAYp TpaxJaHCKOTo oOmecTBa (BBIOOpPBI, OMNPOCBI W Tp.), yMEHUEM
B3aUMOJICHICTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (QYHKIUSIMHU U HA3HAYCHUEM.

[TaTpuoTnueckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKOM TpaKJAHCKOM HMAEHTUYHOCTH, YBaXEHHS K MPOLUIOMY H
HACTOSIIEMY POCCHUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSIM POCCHUUCKHUX
MAaTEMaTUKOB M POCCHUICKOM MaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ATHUX JOCTUKEHUM B JIPYTHX
HayKaX, TEXHOJIOTUSIX, cepax SIKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH poCCcHiiCKOro Hapona; c(HOpMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUS, STUYECKOTO TMOBEJCHUS, CBS3aHHOTO C MPAKTUYECKHUM TNPUMEHEHUEM JOCTHKEHUW HAyKu |
JEeSITeNIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOEHUE YCTOMYMBOTO Oy TyLIETo.

DCTETHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYAas OCTETUKY MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4, PEUICHUH, pacCyXIEHHUH; BOCIPUUMYUBOCTbIO K MAaTEMaTHUECKUM acleKTaM Pa3IMYHBIX
BUJIOB CKYCCTBa.

®u3nuecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO yMEHHUS MPUMEHITh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0pOBOTO H
0e3omacHOro oO0pa3a JKHW3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pOBBIO (30pOBOE MHTAHHUE,
cOalaHCUPOBAHHBI PEKUM 3aHATHH W OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTH); (PU3UUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTBIO.

TpynoBoe BoCIIUTaHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3nyHbIM cdepam
podeccHoHaAIbHOM eATeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ MPUJI0KEHUSIMU, YMEHUEM COBEpIIaTh
OCO3HAHHBIH BBIOOp OyayIiel mpodeccuu 1 peanr30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbl; TOTOBHOCTHIO
U CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH KHU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILICHUH NMPAKTUYECKUX 3a7a4 MAaTEMaTH4YECKOI HAPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTHYECKON KYIbTYpPbI, TOHUMAHUEM BIIUSHUS COLUATBHO-PKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHME NPUPOJHOM W COIMAbHOM Cpelibl, OCO3HAaHHWEM TJO00albHOTO XapakTepa
HKOJIOTHYECKUX MpoOJeM; OpUeHTAIlel Ha MpUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM Ul pelieHHs 3a7ad B
o0yacTu OKpyXaromiei cpeipl, MIAHUPOBAHMS MOCTYNKOB M OIEHKA WX BO3MOKHBIX MOCIEACTBHH IS
OKpYXarollen Cpebl.

[lenHOCTH Hay4YHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
OOIIECTBEHHON MPaKTUKW, MOHMMAHUEM MaTeMaTH4eCKOW HayKH Kak cdepbl YelIOBEYECKOH AEITenbHOCTH,
3TanoB €€ pPa3BUTHUS W 3HAYMMOCTU JIs PA3BUTUS IMBUIM3ALMM;, OBJIAJCHHEM S3BIKOM MAaTE€MaTUKH U
MAaTeMaTHYeCKOM KyJIbTypOW Kak CpPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTBHIO OCYHIECTBISATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO A TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHble  pe3yibTaThl OCBOEHHUS INporpaMMbl  ydeOHOro mpeamera «MaremaTuka»
XapaKTEepU3yIOTCsl OBJIAJCHUEM YHHMBEPCAIBHBIMU HOZHAGAMENbHLIMU OCliCIEUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHLIMU OlICIBUAMU, YHUBEPCATbHbIMU PESYIAMUBHBIMU OeUCBUAMU.



1)

Vuusepcanvnvie noznasamenvhvle Oelicmeus, obecneyusaiom opmuposanue  6a306bix

KOZHUMUBHBIX NPOYecco8 o0y yyaowuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYAHCAIOUe20 MUupa, npumeHenue
JIO2UHECKUX, UCCIe008AMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayueti).
bazoBsie ornyeckue AeMCTBUS:

BBISIBIIAITh M XapaKTEpU30BATh CYHIECTBEHHbIE NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB, MOHATH,
OTHOLICHUA MEXAy TOHATUSAMH, (OPMYIMPOBATh ONpEJCNCHUs NOHSATHH, YCTaHABIMBATb
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMK, OCHOBAHUSA JUIS OOOOIIEHUS W CpaBHEHHsS, KPUTCPUHU
IIPOBOJIMMOIO aHAIN3a,;

BOCIIPUHUMATh, (OpMyaupoBaTb M  NpeoOpa3oBbIBATH  CYXKICHUS:  YTBEpPAUTENIbHbIE U
OTpULATENIbHbIE, €AUHUYHBIE, YACTHBIE U OOLIUE; YCIIOBHBIE;

BBISIBJIISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOpeYHs B (akTax, JaHHBIX,
HAOJIOIEHUSAX W YTBEPXKACHUSAX; IpeylaraTb KPUTEPUHM JUISL BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUNI;

JieNaTh  BBIBOJBI C  HCIOJB30BAaHUEM 3aKOHOB JIOTMKHM, JAEIYKTHUBHBIX W UHAYKTHUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSATEIbHO JOKa3aTeJIbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUH (MpsMble U OT
IIPOTUBHOI0), BBICTpPAaWBaTh apPryMEHTAlMIO, MPHUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh croco0 pemnieHus y4yeOHOW 3afauu (CpaBHUBATh HECKOJIbKO BapHAHTOB PpELICHMS,
BbIOMpaTh HanOoJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

BasoBrle ncciieqoBaTeIbCKUe JEHCTBUSA:

WCII0JIb30BaTh BOIPOCHI KaK HCCIICMOBATCIbCKANA HMHCTPYMEHT TIO3HAHHS, (OPMYIHUPOBATH
BOIPOCHI, (UKCHPYIONIUE TPOTUBOpPEYHE, IPOOJIeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIMTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT, HCCIICIOBAHUE IO YCTAHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, SBJICHUS, MPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMU, SIBJICHUSIMH, TTPOICCCAMH,

CaMOCTOSITCIIBHO  (POPMYITHPOBAThL OOOOIICHHWS W BBIBOABI II0 pe3yJIbTaTaM MPOBEIAEHHOTO
HaOJIOJICHUS, WCCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCThH IOJIYYCHHBIX PE3YJbTAaTOB, BHIBOJIOB U
000011eHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH IMPEAMOIOKCHHSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ nadopmanmei:

2)

BBISBIIATH AepUIUTHI HH(POPMAIINH, JaHHBIX, HEOOXOAUMBIX Il OTBETA HAa BOIIPOC U JIJISl PEUICHUS
3aJauu;

BBIOMPATh HHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh
MHTEPIPETUPOBATh HHPOPMAIIUIO PA3ITUYHBIX BHJIOB U (POPM MPEIICTABICHHS,

CTPYKTYpUpPOBaTh HH(POPMAINIO, TMPEICTABIATh €€ B PA3JIMYHBIX (opMax, HIUTFOCTPUPOBATH
rpapuvecKu;

OIICHUBATh HAJAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTEILHO C(HOPMYITHPOBAHHBIM KPUTCPHUSIM.
Vuusepcanvhvie KOMMyHUKamueHvle 0eticmeus, 00ecneuusarom coopmupo8aHHoOCmb COYUATbHBIX

HABbIKOG 0OYUAIOWUXCSL.
Oo01enue:

BOCIPUHUMATh U (POPMYIUPOBATh CY)KJICHHMS B COOTBETCTBUU C YCIOBUSMM M LEJIAMHU OOIICHUS;
SICHO, TOYHO, FPAMOTHO BBIP@)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, AaBaTh
MIOSICHEHMSI 110 XOAY PELICHMsI 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3YyNbTarT;

B X0/i€ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI 110 CYLIECTBY 00CYKJaeMOM TeMbl, MPOOJIEMBI, peraeMon
3a/la4uM, BBICKa3blBaTh HJEU, HALCJICHHBIE HAa IIOUCK PEUICHMS; COMOCTAaBIISITh CBOM CYXKIEHHUS C
CYXJICHUSIMH JIpPYTUX YYAaCTHMKOB JHasiora, OOHapyKMBaTh pPa3jMuyuMe M CXOJICTBO MO3MLHUH; B
KOppEeKTHOH opme (hopMyIHpOBaTh pa3HOITIACHsI, CBOU BO3PAKECHHUS;

NpPEJCTaBIATh  pPe3yJabTaThl  pEIIeHUs 3aJaud, OHKCIEPHUMEHTa, MCCIEJOBAaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMPATh (hopMaT BBICTYIJICHUS ¢ YYETOM 3ajjay Mpe3eHTallud U 0COOCHHOCTEN
ayJMTOPHUU.

CoTpyIHUYECTBO:



® T[IOHUMAaTh U UCTHOJB30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBHUyaTbHOW pabOTHI IPHU PEIICHUN
y4eOHBIX 3a/a4; MPUHUMATh IeJIb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATH OPraHU3ALHUIO
COBMECTHOM paloThl, pachpeaeisTb BUAbI pPadOT, IOTOBAapUBATHCH, OOCYKIaTh NpOLECC U
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOIBKUX JTFO/ICH;

® y4acTBOBAaTh B IPYNNOBBIX (hopMax paboTsl (00CYKAEHUSA, 0OMEH MHEHH, «MO3TOBbIE IITYPMbD» U
WHBIC); BBINOJIHATH CBOIO YaCTh PabOTHI M KOOPAMHHPOBATH CBOM JCUCTBUS C APYTUMH YJICHAMHU
KOMaH/bl, OIICHWBAaTh KAaueCTBO CBOErO BKJaJa B OOMMUHA TNPOIYKT MO KPUTEPHUSIM,
cOpMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

3) Vhusepcanvhvle pecynisamugHsle Oelicmaus, 00ecneuusaom Gopmuposanue CMbiClo8blxX YCMaHO80K

U HCUSHEHHBIX HABBIKOG TUYHOCUL.

Camoopranu3zanus:

COCTaBIIATh IUIAH, aJTOPUTM PEIICHHs 3a/1aud, BBIOMPATh CIIOCOO pEIIeHUS C y4ETOM HMEIONIMXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH BApPHAHTHI PEIICHHHA C
y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIb:

e BJAJeTh HABBIKAMU I[I03HABATENBHON pe(dIeKCHHM Kak OCO3HAHHs COBEPIIAEMBIX JEHCTBHH W
MBICTIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB; BIAAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCKO 3a/1a4H;

® MPEABHUJICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 33]]a9d, BHOCUTH KOPPEKTUBEI
B JIETEFHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ILENH U YCIOBUSAM, OOBSCHATH NMPUUUHBI JOCTIKCHHUS WIH
HEJIOCTIKEHHS PE3yIbTaTOB ACATEIBHOCTH, HAXOIUTh OIIMOKY, aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne y4eOHOTO Kypca «AinreOpa M Hadajla MaTeMaTHYEeCKOTO aHallM3a» Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHsS MOJDKHO OOECIEYHMBATH JOCTIIKEHHE CICIYIONIMX MPEJAMETHBIX 00pa3oBaTeIbHBIX
Pe3yJIbTaTOR:

10 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHUAMU: PAIUOHATIBHOE U JIEHCTBUTENILHOE YMCIIO, OOBIKHOBEHHAS W JECATUYHAS
IpoOb, TPOLICHTHI.

BrinonnsaTe apudmMernyeckue onepamnuy ¢ paluoOHAIbHBIMU U JEHCTBUTEILHBIMH YHCIIAMU.

BoinonuaTe npubnukEHHbIE BBIYMCICHUS, WCIONB3YS IpaBWila OKPYIJICHUS, NeNaTh MNPUKHUIKY U
OLICHKY pe3y/IbTaTa BbIYMCIICHUM.

OnepupoBaTh NOHATHUAMM: CTENEHb C IEJBIM [IOKa3aTejaeM; CcTaHaapTHas ¢GopMa 3amucH
JNEUCTBUTENBLHOTO YHCIA, KOPEHb HATYpajJbHON CTEMEeHH; HUCMIOJIb30BaTh MOAXOIANIYI0 (GOpMy 3amucu
JNEHCTBUTENBHBIX YMCEN JIsl PEIICHUS IPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CHUHYC, KOCUHYC U TAHT€HC MPOM3BOJIBHOTO YIJIa; UCHOJIB30BaTh 3aIUCh
MIPOM3BOJILHOTO yrila uyepe3 0OpaTHbIE TPUTOHOMETpHUECKUEe (DYHKITHH.

YpaBHeHNs 1 HEPABEHCTBA

OnepupoBarb MHOHATUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO; LE€J0€, palMOHAIIBHOE,
HMpPpPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BrimonHATe mpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAXKEHUH M peliaTh TPUTOHOMETPUYECKHE
ypaBHEHHUSI.

BrimonHaTe mpeoOpa3zoBaHUs LEBbIX, PAMOHATBHBIX U HPPAIMOHANBHBIX BBIPAXEHUH W periarh
OCHOBHBI€ THUIIBI LEJBIX, PAlMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI M1 HEPABEHCTBA JUIsl PEILICHUS MaTEMaTHYECKUX 3a7a4d U 3a7ad U3 pa3iIudHbIX
oOnacTeil HayKu U pealbHOW )KU3HH.

MopnenupoBaTh pealibHbIE CHTYallUd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKECHHS, YpaBHEHUS,
HEPAaBEHCTBA IO YCJIOBHMIO 3aJa4M, MCCIEAO0BATh IOCTPOECHHBIE MOJIENM C HCIOJIb30BAHUEM arapara
anreOpsl.



DyHKUUH U TPaPUKHU

OnepupoBarh MOHATHSIMH: (DYHKIUS, CIMOCOOBI 3amaHusl (QYHKIMU, OONAacTh ONpeAeTeHUus |
MHOYKECTBO 3HaueHUH PpyHKIMHU, rpaguk GyHKIMH, B3aUMHO 00OpaTHbIEe (YHKITUH.

OnepupoBaTh MOHATHAMHU: YETHOCTH M HEYETHOCTh (YHKIHMM, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki PyHKIMNA U1 PELICHUs yPaBHEHUH.

Ctpouth 1 unTaTh rpaduKu JTUHEHHOW (DyHKUIMH, KBaApaTHYHOU (PYHKIUH, CTETIEHHOW (DYHKLIHHU C
[EJIBIM MTOKa3aTeIIeM.

Hcnonp3oBathk rpaduKu GYHKIHHA U UCCIEIOBAHUS IPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a71a4
U3 JpPYrux Yy4eOHBIX MPEIMETOB M peajbHOH JKM3HU; BBIpAXaTh (OPMYITaMU 3aBHCUMOCTH MEXIY
BEJITMYUHAMH.

Hayana MmaTeMaTH4ecKOro aHajIn3a

OmnepupoBaTh NOHATUSMHE: ITOCIEI0BATEIBLHOCTD, apu(METHUECKAst U TEOMETPHUYECKAsl IPOTPECCHH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TEOMETPUUYECKAs MPOTPecCHsi, CyMMa OECKOHEUHO
yOBIBaIOLIE reOMEeTPpUYECKOM MPOrpeccuu.

3amaBarh MOCIIEA0BATEILHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA TMOCIENOBATEIBHOCTE W TPOTPECCHMi ISl pEHICHUs peajbHBIX 3a/ad
MPUKIIQJHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN aIapaT JUTsi OTIMCAHUS PeabHBIX MPOIIECCOB U SIBIICHUIA,
MIPH PEIICHNN 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.

OmnepupoBaTh MOHATUSAME: OTIPEICTICHNE, TEOpEMa, CIEJCTBHE, T0OKA3aTeIbCTBO.

11 KJIACC

Yucaa v BbIYUCTEHUS

OnepupoBaTh NOHATHSAMH: HAaTypajdbHOE, LIEJI0O€ YHCIIO; MUCIOJIB30BaTh NPU3HAKU ACIMMOCTH LEIbIX
YHCEeJl, Pa3JI0KEHUE YHCIIa Ha IPOCThIE MHOKUTENM JIJIs1 PEIICHMS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MIOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECATUUHbIE U HATypalbHbIE JIOTapU(PMBL.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU JUIsl TNpeoOpa3oBaHUs BbIPAXKEHUI; OMEpUPOBATH MOHATHUIMHU:
[IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI IIOKA3aTEIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

BoinmonnaTe mpeoOpazoBaHusl BBIPAKEHHI, COJEpXKAIIMX JIOTapudMbl; ONEPUPOBATH MOHITUIMU:
Jorapu(MUUecKoe ypaBHEHHUE U HEPaBEHCTBO; pelIaThb OCHOBHBIE THUIbI JOrapu(PMUYECKUX YpaBHEHHH U
HEPaBEHCTB.

Haxonute penieHust npoCcTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMH: CUCTEMA JMHEHHBIX YPAaBHEHUW M €€ PEIICHHUE; UCIOJIb30BATH CUCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl peLICHUs MPAKTUUECKHUX 3a/1a4.

Haxonuth penieHust mpoCcTEUILIMX CUCTEM U COBOKYITHOCTEH pPallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE€ CHUTYallUd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKEHHS, YpaBHEHWS,
HEpPaBEHCTBA M CHCTEMbl IO YCJIOBHUIO 33Jla4M, HCCIEAOBATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
amnmapara anreopsl.

DyHKUUM U TPaPUKU

OnepupoBaTh MOHATHAMH: MEepHOAUYECKas (QYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, TOUKU
dKCTpeMyMa (YHKIIMH, HauOOJbIllee U HaUMEHbIIIee 3HauUeHUsl (YHKIMHU Ha TPOMEXKYTKE; UCTIOIB30BaTh MX
JUI UccienoBaHusl QyHKIMH, 3aJaHHON rpaduKoM.

OnepupoBaTh TOHATUAMU: TpadUKU TOKA3ATEIBHOMW, JIOTAapU(PMUUYECKON M TPUTOHOMETPUUYECKUX
byHKIM; KM300paxaTh UX Ha KOOPAMHATHOM TUIOCKOCTH M WCHOJB30BaTh Ui PEHICHHs YpaBHEHHH U
HEPaBEHCTB.

N306paxaTh HA KOOPAMHATHOM MIIOCKOCTH TpaUKH JTUHEWHBIX YPAaBHEHUW U UCIIOJB30BATh UX IS
pelIeHus] CUCTEMBI JINHEUHBIX YPAaBHEHUH.



Hcnonb3oBath rpaduku GYHKIUHN A7 HCCIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH U3 APYTUX y4eOHBIX
JUCLUILINH.

Hayana maTeMaTH4ecKOro aHajms3a

OnepupoBaTh MNOHATHSAMH: HeENpepbiBHas (yHKUMSA; NpPOM3BOAHAS (YHKIMHU; HCIIOJIB30BAThH
reOMETPUYECKUH M (PU3NYECKHIA CMBICI TPOU3BOIHON JJIS PEIICHHUS 3a1aY.

HaxonuTh npou3BOHbIE IeMEHTAPHBIX (YHKINN, BBIYUCIATh TPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
94acTHOTO (DYHKIIMH.

Hcnonb30BaTh NPOW3BOMHYIO Ui HCCIIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTb U OKCTPEMYMBI,
MPUMEHSTH PE3YIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30Bare MPOU3BOAHYIO Ul HAXOKACHMS HAWJIydUIEro PELICHHs B IPUKIAIHBIX, B TOM YHCIE
COLIMAIBHO-OKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh HOHATUSAMU: [EPBOOOpaA3HAsi U MHTErpai; MOHUMATh T'€OMETPUYECKUN U (PU3HUECKUi
CMBICJI HHTETpaJIa.

Haxonuts nmepBooOpasHble 3iIeMEHTapHbIX (DYHKUUN; BBIUMCIATH UHTErpai mno gopmyne HproToHa—
JleiibHuna.

Pemats mpukianHele 3aJadd, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOIO M (PU3MUECKOTO XapaKTepa,
CpeICTBAMM MAaTe€MaTHYECKOTO aHaJIn3a.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnyecTBo yacos
y Ha a a a DJIeKTpPOHHBIE (I POBLIE)
n NMEeHOBaHHeE Pa31eJI0B U TeM MPOrpaMMbl Beero KouTposabHbie IIpakruyeckue 06pa30BaTeLHBIE Pecypebl
n padoThI padoThI
1 MHoOXecTBa palliOHAIBHBIX U IeHCTBUTEIBEHBIX YHCEIl. 14 1 bubmmoreka [IOK
PannoHanbHbIC YPAaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Bub6mmoreka IIOK
2 @Oynkuuu 1 rpadguxn. CTeneHs ¢ LeIbIM IoKa3aTeneM 6 https://m.eds00.ru/1568aba3
3 ApudpMeTH4ecKrii KOpeHb N—0H CTEIEHH. 18 1 bubmmnorexa LIOK
HWppaiioHaibHble ypaBHEHNS U HEPABCHCTBA https://m.edsoo.ru/1568aba3
4 @DopMyInbl TPUTOHOMETpUU. TpUroHOMETpHUEeCKHEe 22 1 bubmmnorexa LIOK
ypaBHEHHUS https://m.edsoo.ru/1568aba3
5 ITocnenoBaTenbHOCTH U IPOrPeECCUU 5 Brbmorexa LIOK
8 porp https://m.edsoo.ru/1568aba3
. bubnuoreka [JOK
6 [ToBTOpeHue, 0600IICHNE, CCTEMATU3alls 3HAHUHA 3 1 hitps://m.eds00.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 0
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11 KJIACC

Ne KosnyecTBo yacos
n/ HaumenoBaHue pa3iesioB H TeM IPOrPaMMBbI K I JaexTpomnLIe (HPpoBLIe)
p porp Beero OHTPOJIbHBIE paKTHYecKHe 06PA30BATEILHBIE PeCYPChI
I padoThI padoThI
1 CreneHb ¢ paliuoHaJIbHBIM MoKa3aTeneM. [lokazaTensHas 12 1 Bubnuoreka [JOK
byukist. [TokasaTenbHble YpaBHEHHS H HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas ¢pynkuus. Jlorapudpmuyeckne Bubnuoreka [IOK
2 12 :
ypPaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/fl1c4afd
3 Tpuronomerpuyeckne QyHKIUU U UX TpadUKH. 9 1 Bubnuoreka [JOK
TPpUTOHOMETPHIECKHE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
. bubnuorexa [JOK
4 IIponssonHas. Ilpumenenne Npou3BOAHOM 24 1 https://m.edsoo.ru/fL1cdafd
5 WHTerpan u ero npuMeHeHus 9 bubmmorexa IIOK
pat P https://m.edsoo.ru/f11c4afd
. Bbubmmorexa LIOK
6 CHeTems ypasHeHnil 12 ! https://m.edsoo.ru/f11c4afd
7 HatypanbsHbie u memnbie yncia 6 bubmorexa OK
P 1 https://m.edsoo.ru/fl1c4afd
N bu6mmoreka IJOK
8 [ToBTOpeHue, 0600IICHHE, CCTEMATU3allUs 3HAHUHA 18 2 https://m.edsoo.ru/fl1cAafd
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



