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MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueGHOro Kypca «Anredpa M Hayala MaTeMaTHYeCKOro aHajau3a» 0a30BOro
ypoBHs 11 oOyuatrommxcs 10 —11 kimaccoB paspaborana Ha ocHoBe DemepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTENBHOIO CTAaHJApTa CpenHero oomero ooOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, NPEABSIBIAEMBIX K MaTEMaTHYeCKOMY 00pa30BaHUIO, U TPAAULMHA POCCHICKOTO 00pa30BaHMUsL.
Peanuzanus mporpaMMbl o0ecTiedMBaeT OBJIAJCHNE KIIOYEBBIMH KOMITETCHIIUSMH, COCTABIISIONMMHA OCHOBY
IUISL CaMOpa3BUTUSL M HENPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO H
MO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH O0YJAIOLTIXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTH4eCKOro aHaIW3a» SBJISIETCS OAHMM M3 HaubOosiee 3HAUYUMBIX B
porpaMMe CTapiiei IIKOJbI, TTOCKOJIbKY, C OJHOW CTOPOHBI, OH 00eCHeYnBaeT MHCTPYMEHTAJIbHYIO 0a3y
IUI1 U3Y4YEHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMHUPYET JIOTHUYECKOE U
a0CTpaKkTHOE MBIIUICHHE YyYallUXcs Ha YpPOBHE, HEOOXOIUMOM JJIsi OCBOEHHS KYpCOB HMH(OPMATHKH,
OOIIIECTBO3HAHUS, MCTOPHM, CIIOBECHOCTH. B pamkax maHHOro Kypca ydalluecs OBJIaJeBalOT
YHHUBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOW HaykH, Koropas (OpMYyIHpyeT CBOM JIOCTHXKCHHUS B
MaTeMaTH4eckoil popme.

Kypc anrebpsl 1 Hayan MaTeMaTH4eCcKOro aHalau3a 3aKJIaJblBacT OCHOBY JUISl YCIICHIHOTO OBJIAJCHUS
3aKOHaMM (U3UKH, XUMHUH, OUMOJOIMM, MOHMMAHUS OCHOBHBIX TEHIECHLUH SKOHOMHKH M OOIIECTBEHHOMH
KU3HH, TI03BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCII0JIb30BaTh UX B MOBCEIHEBHOM JKU3HU. B Toke BpeMs oBlajieHue aOCTPaKTHBIMH U JIOTHYECKH
CTPOTMMH  MAaT€MaTH4YECKUMH KOHCTPYKLHUSMU pa3BUBAa€T YMEHUE HaXOJUTb 3aKOHOMEPHOCTH,
00OCHOBBIBATb UCTUHHOCTb YTBEP)KJICHMSI, UCIIOJIb30BaTh 0000IEHHE U KOHKPETH3al1I0, a0CTparupoBaHue
U aHAJOTHIO, (OPMHUPYET KPEAaTHBHOE M KPUTHYECKOE MBINUICHHE. B Xoxe m3ydeHus anreOpsl W Havaml
MaTEMaTUYECKOr0 aHajlu3a B CTaplUEd MIKOJE yYalUecs IO0JIY4aroT HOBBIM ONBIT PEIUEHUS NPUKIIAIHBIX
3aJ1a4, CaMOCTOSATEIbHOTO MOCTPOEHUSI MAaTEMaTUUYECKUX MOJEJIEH pealbHbIX CUTYallMil U MHTEpIpETaluu
IIOJIyYEHHBIX PEIICHUH, 3HAKOMATCA C IIPUMEpPaMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U
B UCKYCCTBE, C BbIIAIOIUMHUCSA MAaTEMaTUUECKUMHU OTKPBITHUSIMU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENIbHBIM IMOTEHIIMAIOM, KOTOPBIH pealu3yeTcs Kak yepes
y4eOHBII MaTepuall, ClIOCOOCTBYIOMIHN (HOPMUPOBAHHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK U Yepe3 CrenupuKy
y4eOHOM  JesATeNbHOCTH,  TpeOyloIleld  CaMOCTOSTENbHOCTH,  aKKypaTHOCTH,  IPOAOJDKUTEIbHOMN
KOHIIEHTPALlMi BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3yJIbTarT.

B ocHoBe wMeronuku oOyuyeHHs anreOpe M HayajJaM MaTeMaTHM4YeCKOro aHalu3a JIeXKHT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEHHUSI.

CrpykTypa Kypca «Anrebpa M Hayaja MaTeMaTHYECKOr0 aHaju3a» BKIIOYAEeT CIEAYIOIINe
coJiepKaTesIbHO-MeToANYecKue JTUHUU: «Yucna u BeluucieHus», «Oynkuun u rpadpuxuy, «YpaBHEeHUS U
HepaBeHCTBa», «Hauanma waremarmdeckoro anammsza», «MHokecTBa M Joruka». Bce OCHOBHBIE
COJIEpKaTEIbHO-METOANYECKHUE JTMHUM U3Y4alOTCsl Ha MPOTSHKEHUH JBYX JIET oOyueHusl B CTapuiel I1IKoie,
€CTECTBEHHO JOMOJIHSASA APYT APYra U MOCTENIEHHO HACHIILAsACh HOBBIMU TEMaMH U pasjenaMiu. JlaHHbIN Kype
SBJIIETCS MHTETPATUBHBIM, INOCKOJBbKY OOBEAMHSET B ce0e coiepiaHHEe HECKOJIbKMX MaTeMaTHYeCKUX
JUCLUIUIMH: anre0pa, TPUTOHOMETpUsl, MaTeMaTUYeCKUI aHallu3, Teopus MHOXecTB U Jip. [1o Mepe Toro kak
ydamuecs: OBJaJEBalOT BcE Oosiee IMIMPOKMM MaTEMAaTHYECKUM amlmaparoM, Y HHUX [OCIEI0BATEIbHO
(dopMHpyeTCs M COBEpLICHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYECKYI MOJeNlb pPealbHOM CHUTYyaluH,
MPUMEHSTh 3HAHUS, MOJIY4YeHHbIE B Kypce «Airedpa v Hadyajla MaTEMaTHYECKOro aHaINU3ay, Ui pelIeHUs
CaMOCTOSITENTbHO CPOPMYIMPOBAHHONH MaTEeMaTUYECKOM 3aJaud, a 3aTeM HMHTEPIPETHPOBATh MOIYUYECHHBIH
pe3yJIbTar.

ConeprxaTenbHO-MeTOIYecKas JTMHUS «Huca 1 BBIYUCICHUS» 3aBepIilaeT (pOpMUPOBaHUE HABBIKOB
UCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEJ, KOTOpOe ObUIO HAayaTo B OCHOBHOH Ikoje. B crapmieil mikone
oco0oe BHUMaHME yJenseTcss (OpMUPOBAHHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIOYAIOIIUX B €04
WCIOJIb30BaHUE PA3IUYHBIX (OpPM 3alKcCHU JACWCTBUTEIBLHOTO 4YHCIA, YMEHHE PAlMOHAIBHO BBIMOIHSITH
JEUCTBUS C HUMH, JlelaTh MNPUKHUIKY, OILEHMBAaTh pe3yiabrar. OOyuaromyecs IOJIy4yalOT HaBBIKH
NpUONMKEHHBIX BBIYMCICHUHN, BBITOJIHEHUS JNEHCTBUU C YHCIAMH, 3alIUCAHHBIMU B CTaHAApPTHOH (opme,
MCIOJIb30BAaHUSI MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.



Jluaust «YpaBHEHHs] M HEPAaBEHCTBA» pealM3yeTcs Ha MPOTSHKEHUU BCero oOydeHHs B CTapuiel
LIKOJIE, ITOCKOJIbKY B Ka)KJOM pazJielie MporpamMmbl MPELYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3aj]ad.
OOyuaromuecs OBIAAECBAIOT Pa3IMUYHBIMH METOJAMH PEIICHUs IIeNIbIX, palMOHaJIbHBIX, UPPA[MOHATIbHBIX,
MOKa3aTeIbHbIX, JIOTAPU(PMUUECKUX M TPUTOHOMETPUYECKHX YypPaBHEHUH, HEPABEHCTB U HMX CHCTEM.
[TonydyeHHble yMEHHS HCIONB3YIOTCS MPH HCCIAEAOBaHUU (YHKIUI ¢ MOMOIIbIO MPOU3BOAHOMN, PEIICHUU
NPUKIAJHBIX 3a7ad M 3a/a4 Ha HAXOXKJACHWE HAWOONBbIIMX W HAMMEHBIIMX 3HaueHW (yHkiuu. lanHas
coJiep>KaTelibHasg JIMHMS BKJIIOYaeT B cels Takke (opMupoBaHME YMEHHM BBINOIHATH Pacdy€Thl 110
dopmynaM, mnpeoOpazoBaHMs IENbIX, PALUOHAIBHBIX, MPPAMUOHAIBHBIX W TPUTOHOMETPHUYECKUX
BBIpQOXKEHHUI, a TakKe BBIPAKEHUH, CcOAepKalluX CTeneHu u Jorapudmbl. biaromaps u3y4eHHIO
anreOpandeckoro marepuaiga IMPOUCXOAUT JalbHEHIIee pPa3BUTHE aJTOPUTMHUECKOTO W aOCTPaKTHOTO
MBIIUICHHUS ydauuxcs, (OPMUPYIOTCS HaBBIKM JEAYKTUBHBIX pacCyXJIE€HUH, pabOThl C CHMBOJIbHBIMU
dbopmamu, mpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BUJE PABEHCTB M HEpaBEHCTB. AnreOpa
npeniaraeT 3QQGeKTUBHbIE UHCTPYMEHTHI JJIsl PELICHUS MPaKTHUYECKUX M €CTeCTBEHHO-HAYYHBIX 3ajad,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKU.

CopepxarenbHo-MeToMYecKass JTUHUSA «DYHKIMH U TpadUK» TECHO MEperieTaeTcsl ¢ IPYyruMu
JUHUSAMH Kypca, IIOCKOJbKY B KaKOM-TO CMBICIE 3alaéT IOCIEA0BAaTEIbHOCTh H3YYEHHsS Marepuana.
N3yuenune cTerneHHomn, MoKa3aTeIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUSCKUX (PYHKITUN, UX CBOMCTB U
rpadMKOB, MCIOJb30BaHHE (YHKUIWH JUId pemIeHUs 3ajad W3 JAPYTruX Y4eOHBIX HPEIMETOB U peabHON
KU3HU TECHO CBSI3aHO KaK C MAaTEeMAaTUYECKUM aHAJIM30M, TaK U C PelIeHUuEeM ypaBHEHUI 1 HepaBeHCTB. [1pu
3TOM 0OJIBIIOE BHUMAHUE yIEIsIeTcsl (OPMUPOBAHUIO YMEHUS BBIpAaXKaTh (OPMYIIaMHU 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, UCCIIENOBATh MOJIyYeHHbIE (YHKIUHU, CTPOUTh WX rpaduku. Marepuan 3Toit
COJIEpKaTEeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUI U HaBBIKOB, MO3BOJISIOUINX BbIPa)KaTh 3aBUCUMOCTH
MEXIy BEIUYMHAMH B Pa3IU4HON (QopMme: aHATUTHYEeCKOW, rpaduueckoid u cioBecHOW. Ero usydenwue
CIIOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHIO W KOHKPETU3ALUH,
UCIOJIb30BAHUIO aHATIOTHIA.

CopepxarenpHas nuHUs «Hauana mMaTreMaTnyeckoro aHajan3a» MO3BOJISET CYHIECTBEHHO PacIIUPUTh
KpYyr KaKk MaTeMaTU4eCKHX, TaK ¥ MPUKIAJHBIX 33[a4, JOCTYIMHBIX 00Y4arolIUMCs, Y KOTOPBIX MOSBISETCS
BO3MOYKHOCTh HCCJIEIOBATh U CTPOUTH TpapuKu (YHKIUH, ONpEAeTsATh MX HAWOOJBIINE W HAaUMEHBIIHNE
3HAYEHUS, BBIYUCIATH IUIom@aau (Guryp m oOBEMBI TeN, HAXOAUTh CKOPOCTU U YCKOPEHUS MPOIECCOB.
JlaHHasi coaeprKaTesibHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHMSI MAaTEMAaTUYECKUX Mojieen
peanbHBIX CUTyalud, HAXOXKIEHUs HAWIyYlIero peuleHUuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAJIBHO-
SKOHOMMYECKHUX, 3a/ayaX. 3HAKOMCTBO C OCHOBaMH MaTeMAaTUYECKOr0 aHallu3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOro, (HOPMAIBHO-JIOTHYECKOTO W KPEaTUBHOIO  MBIIUIEHUS, (OPMHUPOBAHUIO  YMEHHIt
pacrno3HaBaTh MPOSBIICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOyuaroniyecs: y3HaT O
BBIJAIOLIMXCS PE3YJIbTAaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MATEMATHKU KaK HAyKH, U KX aBTOpax.

CopepxarenpbHO-MeTOINYeCKas! JIMHUS «MHOXKECTBA U JIOTHUKa» B OCHOBHOM IIOCBSIIIEHA 3JIEMEHTaM
TEOpPUHU MHOXKECTB. TeEOpEeTHKO-MHOKECTBEHHBIE TNPEICTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJBHOMN
MaTeMaTHKHU M MpeAaraloT Hanbojee YHUBEPCAIbHBIN A3bIK, OOBEANHSIOMINNA BCE Pa3/ieiabl MaTEMAaTUKU U
€€ MPWJIOKEHNI, OHU CBA3BIBAIOT Pa3Hble MaTEMAaTUUYECKUE TUCLUIUIMHBI B enHOoe 1enoe. [loatomy BaxHO
JaTh BO3MOXHOCTb IIKOJBHUKY MIOHUMAaTh TEOPETUKO-MHOYKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTUKH U
HCIIOJIb30BAaTh €T0 JJISl BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hauaiza MaTeMaTHYECKOIO aHAINW3a» IPUCYTCTBYIOT TakKK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUs, KOTOpbIEe MpHU3BaHbl CHOPMUPOBATh HABBIKM IOCTPOCHUS MOAEIeH
peaIbHBIX CUTYyallUd, UCCIIEOBAHUS 3TUX MOJENeH C MOMOINbIO ammapara ajaredpbl 1 MaTeMaTH4ecKoro
aHaIM3a M MHTEPIIPETAIlMU MOJYyYEHHBIX Pe3ysbTaToB. Takue 3aJaHus BIUIETEHbI B KaXAbIH U3 Pa3eiioB
MIPOrpaMMbl, MOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HCHOJIb3YeTCs Ul PelieHUsl MPUKIAIHBIX 3a/1ad.
IIpu pemieHUM peanbHBIX MPAKTHUECKUX 3a/4ad ydalldecs pa3BHBAIOT HaONIOJaTeNIbHOCTh, yMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, UCMOJb30BATh aHAJIOTUI0, 0000IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTE MO (OPMHUPOBAHUIO HABBIKOB PELICHMS MNPHUKIAAHBIX 3a/la4 OpraHu3yeTcs B
IpolLecce U3y4eHHs BCeX TeM Kypca «Anredpa v Hauajla MaTeMaTHYeCKOro aHajanu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



B yueOGHOM 1utaHe Ha M3ydeHHE Kypca aiareOphl M Havyajl MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM ypOBHE
orBoauTcs 3 yaca B Hepento B 10 kitacce u 3 yaca B Hepento B 11 kitacce, Bcero 3a aBa roga o0y4yeHHs —
204 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KIIACC

Yucia ¥ BBIYHCICHUSA

Pammonanbupie  uncna. OOBIKHOBEHHBIE M JCCATHYHBIE ApOOM, TMPOLEHTHI, OECKOHEYHBIE
nepuoaudeckue ApoOu. Apudmernyeckue onepanud ¢ palMOHAIbHBIMM YHUCIIAMH, NpeoOpa3oBaHMs
YHCIIOBBIX BeIpaskeHUH. [Ipumenenne apo0eit v MpoLEeHTOB IS pelIeHus MPUKIIaIHbIX 3a/1a4 U3 Pa3IMYHbIX
OTpaciieil 3HaHUH U peasbHON KU3HHU.

JlelicTBUTENbHBIC YKCTa. PallnoHambHBIE M UppalMOHATIBHBIE YHCTa. ApHU(PMETHUYECKHE OTepaliu C
JNeUCTBUTENbHBIMU uuciaMu. [TpuGinxkEHHbIE BBIUMCICHMS, IpPaBUIa OKPYIJIEHUS, NMPHUKHIKA U OLEHKa
pe3yJibTaTa BEIYMCIEHUMN.

Crenenp ¢ nenplM nokazareneM. CranpaprHas ¢opMa 3anucu  JEMCTBUTENBHOIO  YHCHA.
Hcnonp3oBanue noaxoasnieid GopMel 3aucy JeHCTBUTENBHBIX YHCEI JUIS PEIICHHS PAKTHYECKUX 3a/1a4 1
IIPEICTaBICHUS] JAHHBIX.

Apudmernueckuii KOpeHb HATypalbHOH cTemeHu. JleHCTBHS C apupMETHYECKMMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (YOPMYJIBI.

VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol HHTEpBajoB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemrenne TpUroHOMETPUYECKUX YPABHEHHM.

IIpumeHeHne ypaBHEHHH W HEPABEHCTB K PEIIEHUI0 MAaTEMAaTUYECKUX 3aJad U 3aJa4 U3 PA3INYHBIX
oOyacTell HAyKH U peasibHOM JKU3HU.

DYyHKUMH U TPaPUKU

OyHKkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. BzanmMuo o6patHbie pyHKINU.

OOnacte omnpesaeneHus W MHOXecTBO 3HaueHMM QyHkuuu. Hymun ¢ynkuuu. IlpomexyTtku
3HAKONOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKITUH.

CreneHHas (QyHKIUS ¢ HaTypaJbHBIM M IIeJbIM NokazateneM. E€ cpoiictBa u rpaduk. CpoiicTBa n
rpaduk KOpHsS N-0if cTeneHu.

Tpuronomerpuueckass OKpPYKHOCTb, OIpEJENEeHHE TPUTOHOMETPUYECKHX (YHKLIUH YHCIOBOIO
aprymMeHTa.

Havasa maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIE0BATENbHOCTEH. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.

Apudmernueckass M reoMeTpuyeckas Iporpeccuu. beckoHedHO yOBbIBalollas TreoMeTpuyecKas
nporpeccusi. Cymma OeckoHeyHO yObIBaromieil reoMmerpuueckod mporpeccuu. PDopMmyna CIOKHBIX
IIpOLEHTOB. M cI10/Ib30BaHNE TPOIPECCUU JIJISl PELIEHMSI pEAJIbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.

MHoxkecTBa M JTOTHKA

MHoecTBO, onepaluy HajJ MHoOKecTBamu. J(narpamMmel Oiinepa—BenHa. [IpumeneHne TeopeTuko-
MHO>KE€CTBEHHOT0 arraparta Jilsl OlMCaHUs peajlbHbIX MPOIECCOB U SBIEHUH, IPU PELUICHUH 3a/1a4 U3 APYTUX
y4eOHBIX TPEAMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO.

11 KJIACC
Yuciia v BLIYUCICHUA
Harypanpnslie u nensie yucna. [Ipu3Haku 1eJIMMOCTH LENTBIX YUCETL.



CreneHb ¢ pallMOHAIBHBIM TTOKa3atesieM. CBOWCTBA CTEIECHMU.

Jlorapudm uncna. JlecATHUHBIE U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpaXEHUN, COACPIKAIIUX JIOTAPU(MBI.

[Ipeobpa3oBaHue BbIpaxXeHUI, COAEPKALIUX CTEIIEHHU C pallMOHAJIbHBIM ITOKA3aTEIIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3zaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl JNMHEHHBIX ypaBHEHUH. PemnieHue NpUKIAIHBIX 337a4 C MOMOIIBIO CHCTEMBbI JMHEHHBIX
YpPaBHEHUU.

Cucrembl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEILIEHUI0O MAaTEMATHUYECKUX 3aJad U 3ajad u3
pa3IMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HHU.

DOYyHKUMH U TPaPUKH

Oyukuus. [lepuonuyeckue ¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTH (QYHKIMH. MaKCHUMyMbl U
MUHUMYMBI GyHKITMH. HanbompIiee 1 HauMeHblee 3HadeHne (PYHKIIUN Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

[TokazarenbHast u norapudmMudeckas GyHKIHH, UX CBOWCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GyHKIUN AT peLICHHUs] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB (QYHKOWMHA IS WCCIEAOBAHUS IPOIECCOB M 3aBHCUMOCTEH, KOTOpPHBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hayana maTeMaTH4eCKOro aHajm3a

HenpepriBabie ¢pyHKIIMN. MeTo1 HHTEPBAIOB JIJIsl PEIICHHs] HEPAaBEHCTB.

[IpousBoanas ¢pynkiuu. ['eomerprueckuii u GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[IpousBonubie  aneMeHTapHbIX  (QyHKIUNA. DoOpMynbl HaXOXKICHHS  MPOU3BOJHOM  CYyMMBI,
IIPOM3BEIECHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne TPOM3BOJHOW K MCCIEAOBAaHUIO (YHKUMKA HA MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxpaenne HauboIbI11ero 1 HauMEHbILIEro 3HaYeHUs PYHKIIUK Ha OTPE3KE.

[IpuMeHeHrne NpOM3BOAHON Il HAXOXKJICHUSI HAWIYYIIEro PElIeHHs B NPHUKIAJAHBIX 3ajadax, s
OTIpeIeNIeHUs] CKOPOCTH IpoIiecca, 3alaHHOT0 (hOpMYIIOi HiTH rpaduKoM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNuterpan, ero reomerpuueckuii W (Qu3MUECKHil CMbICI. Bbramcienue wuHTEerpaiga mo Qopmyne
Herorona—JleitOnumna.

IIVNIAHUPYEMBIE PE3YJIBTATBI
OcBoenne yueOHoro mpeamera «MaremaTuka» MOIDKHO OOECIEeYMBATH JOCTIKCHHE HA YPOBHE
cpeaHero obmero o0pa3oBaHMsS — CIEAYIOUIMX JIMYHOCTHBIX, METalpeJIMEeTHBIX U  IMpeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaThl  OCBOGHMS  IporpamMmbl  yuyeOHoro mpeamera  «MaremaTHKa
XapaKTepU3yIOTCS:

I'paxnanckoe BocIUTaHUE:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOM MO3UIMU 00ydaromerocs Kak aKTMBHOIO U OTBETCTBEHHOIO
YjieHa POCCHICKOro oO0IIecTBa, MPEACTaBICHHEM O MaTeMaTUYeCKHMX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp TPakJaHCKOTO 0o0IiecTBa (BHIOOPHI, OMPOCHI U Mp.), YMEHHEM
B3aMMOJICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU € UX (DYHKIMSMHU M Ha3HAUEHUEM.

[TaTpuoTnueckoe BociUTaHuUE:

Cc(OPMHPOBAHHOCTBIO POCCUHCKOM TpakJaHCKOM MICHTUYHOCTH, YBAXKEHUS K IMPOLUIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHUSM POCCHHCKUX
MaTEMaTUKOB U POCCHICKOM MaTeMaTHMYECKOM IIKOJbI, K MCIIOJIB30BAHUIO ITUX JOCTH)KEHMH B JIPYrHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:



OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapojaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HaHHA, 3THYCCKOI'O IIOBCACHUS, CBA3AHHOI'O C HpaKTI/I‘IeCKI/IM HpI/IMeHCHI/IeM [[OCTH)KCHPIIZ HayKI/I nu
JEATEILHOCTBIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO Oy TyIIETO.

OcTeTHYECKOE BOCITUTAHHUE:

ACTETHYCCKUM OTHOIIEHHWEM K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a7a4, PEUICHHUH, PACCYKICHUN; BOCIPUUMYUBOCTHIO K MAaTEMATHUYECKUM aCIIEKTaM Pa3IMYHbIX
BHJIOB HCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMCHATh MaTeMaTHYSCKHUE 3HAHHWS B HMHTEpecax 370pPOBOI0 H
Oe3omacHoro obOpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (3I0pOBOC MHTAHHE,
cOaaHCUPOBAHHBIA PEXHM 3aHATHH W OTJAbIXa, peryispHas (u3MUecKas aKTUBHOCTH), (U3NYECKOrO
COBepLHeHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO-O3IIOpOBPIT€J'IbHOﬁ HCATCIIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IIEHHOCTU TPYIOJIIOOUS; WHTEPECOM K pPa3IHYHBIM cdepam
podecCHOHATLHOM JCSITEILHOCTH, CBI3aHHBIM C MAaTEMATHKON U ¢€ MPHIIOKEHUSAMH, YMCHHEM COBEpIIATh
OCO3HaHHBIM BBIOOp Oyaymied mpodecciu ©  pPeaan30BbIBATH COOCTBEHHBIC JKU3HCHHBIC ILJIAHBL
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO W CaMOOOPa30BaHHMIO HA MPOTSKCHHH
BC€I>'I KHN3HHU, T'OTOBHOCTHIO K aKTI/IBHOMy yT-IaCTI/IIO B peHIeHI/II/I HpaKTI/I‘IGCKI/IX 3a1a4 MaTCMaTI/I'-ICCKOI\/JI
HAIPaBJICHHOCTH.

ODKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTHIO FKOJIOTHYECKON KYJIBTYpPhI, TOHUMAHUEM BIMSHHS COIUATLHO-IKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHME TPUPOJHOW W COIMAIBLHOW Cpeibl, OCO3HAHWEM TJI00ATBLHOTO XapakTepa
IKOJIOTHYECKUX IMPOoOJIeM; OpUEHTAIMeH Ha NMPUMCHCHHE MATEeMAaTHUYCCKUX 3HAHMM JJIS PEIICHHs 3a]ad B
00yacTi OKpY)KAIOWICH Cpebl, TUIAHWPOBAHHUS TMOCTYIIKOB M OIICHKH WX BO3MOXKHBIX TOCJICACTBUN IS
OKpYIKaroIien Cpe/ibl.

HGHHOCTI/I Haquoro IIO3HAHHUA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOW TMPAKTHKW, TIMOHHMMAaHMEM MAaTEMaTUYeCKOW HayKu Kak c¢epbl 4YelOBEYECKOU
JCSATEIbHOCTH, JTAloB €€ pa3BUTHS M 3HAYMMOCTH JIISl PAa3BUTHUS IUBUIIM3AIMH; OBJIAJICHHEM S3BIKOM
MAaTCMATUKU U MaTeMaTPI‘ICCKOfI Ky.]'[BTypOﬁ KaK CpGZICTBOM IIO3HAHUSA MI/Ipa, TOTOBHOCTBIO OC}’HIGCTBJ'ISITI)
MIPOEKTHYIO U HCCIEA0BATENbCKYIO IEATEHbHOCTh MHANBHUIYATbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
MeramnpeaMeTHbIe  pe3yiabTaThl OCBOSHHSI TPOTpaMMBI  ydeOHOro mpenmera «MareMaTHKa
XapaKTepU3yIOTCS OBJIAZICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OEliCIBUAMU, YHUBEPCATIbHBIMU PE2YTIAMUSHLIMU OeUCMEUIMU.
1) Vuusepcanvnvie nosmasamenvmvie Oeticmeus, obecneuusarom —Gopmuposanue 06aA308bIX
KOZHUMUBHBIX NPOYECco8 00yYarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 Mupd, npumeHeHue
JI02UHECKUX, UCCTe008aAMeNbCKUX onepayuil, ymeHutl pabomams ¢ uHgopmayuet).
bazoBeie tornyeckue AeicTBUS:
® BBISIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MaTEMAaTUYECKHX OOBEKTOB, MOHATHH,
OTHOWICHUHA MEXAYy MOHATHAMM; (OPMYIMPOBATH OIpPEACNeHUs] MOHITUN; YCTaHaBIMBATh
CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsi 000OIIECHUS W CPAaBHEHHS, KPHUTECPHU
MIPOBOJIMMOI0 aHAJIN3a,;
® BOCIPHUHMMATh, (OPMYJIUPOBaTH U NPeoOpa3oBbIBATH  CYKICHUSA: YTBEpAMUTENbHbIE H
OTpHIIATENIbHBIC, CTUHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBISBISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUHs B (aKTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKICHUAX; MpeUlarath KPUTEPUHM MJISl BBIABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUUI;

e Jenath BBIBOABI C HCIOJNB30BAaHMEM 3aKOHOB JIOTWKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;



® T[POBOJUTH CAMOCTOSTENILHO JOKa3aTelIbCTBA MAaTEMaTHYECKHX YTBEPKICHUH (TpsMble U OT
MPOTUBHOTO), BBICTPaWBaTh AapryMEHTAlMIO, MPHUBOJUTH MPUMEPhl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIEC CYXKICHUS U BHIBOJIBI,

e BBIOMpaTh CMOCOO pemieHus y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOIXO AN C YYETOM CaMOCTOSITENIbHO BBIJICJIIEHHBIX KPUTEPUEB).

bazoBeie uccnenoBaTeabCKue IeHCTBUSA:

® UCMOJNB30BaTh BOMPOCHI KaK HCCIEIOBATEIILCKUNA WHCTPYMEHT TO3HaHUS; (HOpMYIHpPOBATH
BONIPOCHL, (PUKCHUpYIOIIME MPOTHBOpEUHEe, MpoOJIeMy, YCTaHAaBIMBAaTh MCKOMOE U JaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® TIPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIICAOBAHUE 1O YCTAaHOBJICHHUIO
0CcO0EHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBICHUS, POLIECCA, BBIABICHHIO 3aBUCHMOCTEN MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, IPOLIECCAMH;

® CcaMOCTOSITENbHO (HOpMyNIHpOBaTh OOOOUICHHS M BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOJIOACHNUS, UCCIEOBAHUS, OILICHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MpOIlecca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabota ¢ nuapopmanmei:

® BBIBIATH JePUIUTH HH(OpPMALMM, TAHHBIX, HEOOXOAMMBIX JJs OTBETa Ha BOIPOC W JUISA
peIeHHs 3a/1a4H;

e BEIOMpaTh HH(POPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh
Y UHTEPIPETUPOBATh HH(DOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeACcTaBICHUS;

® CTPYKTYpHpOBaTh HH(MOPMALIMIO, TPEACTABIATH €€ B PasNuYHbIX (opMax, WILTIOCTPHUPOBATH
rpaduyecku;

® OIIEHUBATH HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATEIBEHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vnueepcanvhvle KOMMYHUKamugHble Oeticmeus, 00ecneuusaiom cQopmuposaHHOCMb COYUATbHBIX

HABbIKO8 00Y4aAIOUWUXCAL.
OO61eHue:
® BOCIPHHHUMATH M (POPMYIMPOBATH CY)KJCHHS B COOTBETCTBHU C YCIOBUSMH M LEISIMH OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX, aBaTh
MOSICHEHUSI 110 XO/Ty PeICHHUs 3a7aui, KOMMEHTHPOBATh MOJTy4YSHHBI Pe3ysIbTarT;
e B x0j/1¢ 00CYXJICHHS 33/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIA€MOI TeMBI, MPOOJIEMBI, pelIaeMon
3a/lauM, BBICKA3bIBATh HJIEU, HAlleJIEHHbIE HA TOWCK PEIICHHUS; COMOCTABISITh CBOU CYXACHUS C
CYXIEHUSMH JPYTUX YYaCTHUKOB IHAaJora, OOHAPYXHBATh pa3iMuue U CXOJCTBO TIO3UIUH; B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHUS;
® TIPEACTaBIATh PE3YNbTAaThl pPELICHUS 3a/Jayd, OKCIEPHUMEHTa, WCCIEI0BaHUs, IPOEKTa;
CaMOCTOSITENILHO BHIOMpATh OpMAT BBICTYIUIEHHSI ¢ YUETOM 3a/1a4 NMPE3eHTAMU U 0COOEHHOCTEH
ayTUTOPHUH.
CoTpyaHUYECTBO:
® TIOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHON U WHAWBUIYAIBHOW paObOTHI MIPH PEIICHUH
y4eOHBIX 3aJad; MPUHUMATh Ieb COBMECTHOM JeATeIbHOCTH, IUIAHUPOBATh OPTraHU3aIIUIO
COBMECTHOH paboOTHI, pacrlpenessTh BHIBI Pa0dOT, JOTOBApUBATHCS, OOCYXKIATh TPOLECC H
pe3yabTat paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
® y4acTBOBAaTh B IPYMMOBBIX GopMax padoThl (0OCYXIeHUSI, 0OOMEH MHEHUH, «MO3TOBBIEC IITYPMBI»
Y WHBIE); BBIOJIHATH CBOIO YacTh pabOTHl M KOOPIWHUPOBATH CBOM JICHCTBUS C APYTUMH YWICHAMHU
KOMaHpl; OILIEHWBAaTh KayecTBO CBOETO0 BKJIaga B OOMIMI MPOAYKT IO KPUTEPHSIM,
cOpMyYITHPOBaHHBIM YYaCTHUKAMH B3aMOCHCTBHSL.
3) Vuugepcanvhvie pezynamuenvle Oelicmeus, obecneyusarom —GopmMuposanue  CMbLCI0BIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranuzanusi:

COCTABIIATH IUIAH, aJITOPUTM PEIISHHs 33aadd, BEIOMPATh CIIOCOO PEHICHHS C yYETOM HWMEIOIIUXCS
PECYpCcOoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb M KOPPEKTHPOBATh BApUAHTHI PELICHUH C
y4€TOM HOBOM MH(OpMaIuu.



CaMOKOHTpPOJIB:

e BIAJCTh HABBIKAMU I[103HABATENbHON peQlIeKCUM KaK OCO3HAaHHUS COBEpUIAeMbIX JEHCTBUN U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YIhTATOB; BIAJETh CIOCOOAMH CaMOTPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a1auH;

® MpeABHUJAETH TPYIAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IIPH PEUICHUU 33[]a4H, BHOCUTh KOPPEKTHUBbI
B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OIECHMBATh COOTBETCTBUE pE3yJbTaTa LIETU U YCIOBHUSAM, OOBSCHATH MPUUYMHBI TOCTHXKEHUS WU
HEJOCTHIKCHHSI PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne y4eOHOro Kypca «Auredpa W Havala MaTEMaTHYSCKOTrO aHAIN3a» Ha YPOBHE CPEIHEro
obmiero oOpazoBaHMs JODKHO 00eCHeuMBaTh JTOCTH)KEHHE CIEIYIOIIUX MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

10 KJIACC

Yuciia 1 BbIYHCICHUSA

OnepupoBaTh MOHATHSMU: PAllMOHATIBHOE U JIEHCTBUTEIIBHOE UYUCIIO, OOBIKHOBEHHAs U JI€CATUYHAS
IpoOb, MPOLIEHTHI.

BrimonHATe apudMeTHIECKIE OTepany ¢ palloOHaIbHBIMU U JICHCTBUTEILHBIMU YUCIIAMH.

BbinmonHATe npuOIMKEHHBIE BBIYMCICHMS, UCIONb3YysA IpaBUia OKPYIJICHHs, JelaTh MPUKUAKY H
OLIEHKY pe€3yJIbTaTa BEIYMCIICHUMN.

OnepupoBaTh MNOHATUSAMM: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHaaptHas Qopma 3amnucu
JEWCTBUTENFHOTO YHCIIA, KOPEHb HATypalbHOW CTENEHH;, HCIOJIB30BATh MHOIXOAAUIYI0 (OpMY 3amuCH
JeUCTBUTENBHBIX YUCEN Ul PELICHHUS IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS JaHHbIX.

OnepupoBarh MOHATHSIMH: CHHYC, KOCUHYC M TAHI'€HC IPOU3BOJILHOIO YIJjia; MCIIOJNb30BaTh 3allCh
MIPOU3BOJILHOTO YyIJIa yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH.

YpaBHeHus U HepaBeHCTBa

OnepupoBaTh MOHATHSAMH: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO; LIE€JIO€, PALMOHAIBHOE,
UppalMOHATILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BeimonuATe nmpeoOpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAKEHMH M pellaTh TPUTOHOMETPUYECKHE
YpaBHEHHS.

BeimonHATe npeoOpa3oBaHUs IIENbIX, palMOHAIBHBIX M HMPPALMOHAIBHBIX BBIPAKEHHH M pelarhb
OCHOBHBI€ TUIIBI LIEJIBIX, PALIMOHATBHBIX U UPPALMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA Ul PELIEHUS MAaTEMaTUYECKUX 3aJad U 3a/1ad U3 pa3IudHbIX
o0yacTell HAyKH U peasibHOM JKU3HU.

MogenupoBaTh peajbHbE CUTYallMM Ha $3bIKE€ aiureOpbl, COCTABIATH BBIPAXKEHHUS, YpaBHEHUS,
HEpaBEHCTBA M0 YCJOBHUIO 3aJauyd, HCCIENOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAaHMEM allapara
anreOpsbl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh MOHATUSAMHU: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKUMH, OOJACTh ONpeAeNeHUs U
MHO’KECTBO 3HaUeHUN QyHKIUU, rpa@uK GyHKINH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh NOHATHSAMM: YETHOCTh M HEUETHOCTh (QYHKIMU, HYIU (DYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Vcnonb3oBatek rpaguky QyHKIMHA U1 pelIeHns: ypaBHEHUH.

Crtpouth ¥ 4MuTaTh rpapuKy JUHEHHOW (YHKIHMH, KBaJApaTUUHOU (PYHKIUU, CTENEHHONW (YHKIHHU C
LIEJIBIM TIOKA3aTEJIEM.

Ucnonb3oBare rpaduku (QyHKIUN A7 HCCIENOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH MpU pEUICHUH
3aja4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PeajbHOM JKU3HU; BBIpaXaTb (OpMYJIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU.



Hauvana maTemMaTH4ecKoro aHajimsa

OHepI/IpOBaTL IIOHATHUAMMU: IIOCIACAO0BATCIIBHOCTD, apI/I(bMeTI/I‘IeCKaSI N TrCOMETPUUCCKAA IPOTpPCCCHUU.

OmepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBAIOIIAs TeOMETpUYEcKas MpOrpeccus, Ccymma
0eCKOHEYHO yOBIBAIOIIECH reOMETPHUUECKOM MPOrPECCHH.

3ajaBath 10OCIEA0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcronp30BaTh CBOWCTBA IIOCIENOBATEILHOCTEH M TMPOTPECCHil JJIsl PEIICHHs pealibHBIX 3a1ad
HPUKJIATHOTO XapakKTepa.

MHo:kecTBa U JOTHKA

OrnepupoBaTh MOHATHSIMI: MHOXKECTBO, OIIEPALIMU HAJl MHOYKECTBAMH.

Hcnonp3oBaTh TeOpeTI/IKO'MHO)KeCTBeHHBIf/’I arrmapar JJis1 OnmrucaHus pCajbHbIX NPOUCCCOB U HBJ’IGHHﬁ,
U PELICHHUH 33724 U3 IPYTrUX Y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHSAMHE: OIIPECICHHE, TEOpEMa, CIISICTBUE, I0KAa3aTEIbCTBO.

11 KJIACC

Yucia 1 BbIYUCTICHUSA

OnepupoBarh MOHATUSAMU: HATYypaJbHOE, LEJI0€ YMCIIO; UCIOIb30BATh MPU3HAKU JIEITUMOCTH LIEJBIX
YUCel, pa30KEHUE YUCIIa Ha POCThIE MHOXKUTEIH JJIs1 PEUICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHb C PAlMOHAIBHBIM I1OKA3aTEIEM.

OnepupoBarh MOHATHAMHE: JIOTAPU(PM YUCIIA, JECITHIHBIC U HATYPATLHBIC JIOTaPH(MBIL.

YpaBHeHNsI 1 HEPABEHCTBA

[IpuMeHATh CBOWCTBAa CTENEHW MJIA TNPEOOPa3OBaHUs BBIPAXKEHUN; ONEPUPOBATH MOHATHSIMU:
MI0Ka3aTeJIbHOE YPAaBHEHHWE W HEPABEHCTBO; pellaTh OCHOBHBIE THUIIBI IIOKA3aTENbHbIX YPaBHEHHUU U
HEpPABEHCTB.

BoinmonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIMX Jorapudmel; OmepupoBaTh MOHATHIMH:
norapuMUYeCKoe YpaBHCHHE W HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIBI JOTapU(DMHUECKUX YPAaBHCHUU H
HEPaBEHCTB.

Haxoaute pemeHuss npocTeNmx TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh NOHATHSIMU: CUCTEMA JIMHEMHBIX YPAaBHEHHI M €€ PEIIeHHE; MCIOJIb30BaTh CHUCTEMY
JINHEMHBIX YPAaBHEHUH ISl PEUIEHUS PAKTUYECKUX 3a]1a4.

Haxomute pemieHuss NOpOCTEUIIMX CUCTEM M COBOKYIHOCTEH pAallMOHAIBHBIX YpPAaBHEHUU U
HEpPaBEHCTB.

MonenupoBaTh pealbHbIE CHUTyallMM Ha S3bIKe alreOpbl, COCTABISATh BBIPAKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbI MO YCIOBHIO 33Ja4d, MCCIEI0BATH IMOCTPOEHHBIE MOJEIU C HMCIOJIb30BAHUEM
amnmapara anreOpsl.

DyHKkUUH U rpaguKu

OnepupoBarh MOHATUSAMU: TIEpUOANYECKas (PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, TOYKU
dKCTpeMyMa (PYHKIIMU, HauOOoJIbIlIee M HaUMEHbIIee 3HaUeHUsT QYHKIIUUA Ha TTPOMEKYTKE; UCIIOJIH30BaATh MX
JUIS MCCIeTOBaHUS (PYHKIINH, 3aJaHHON TpadUKOM.

OnepupoBaTh MOHATUSAMH: TpadUKK TOKA3aTENbHOU, JOTapU(PMUUYECKOH U TPUTOHOMETPUUYECKHUX
byHKIMI; M300pakaTh WX HAa KOOPAWHATHOM IUIOCKOCTH M HCIIONB30BaTh JUIS PEIICHUS YpaBHEHUU U
HEpPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH TpaUKN TUHEHHBIX YpaBHEHUU U HCIONB30BATh UX JIJIS
pELIECHHS] CUCTEMBI IMHEWMHBIX YpaBHEHUH.

Hcnone3oBate rpaduku (QYHKIHMA A7 HCCIAEAOBAaHUS TPOIECCOB M 3aBUCUMOCTEH U3 JPYrux
Y4€OHBIX TUCIUIUIAH.

HayvaJyia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh TOHSATHUSAMU: HEMpEpbIBHAS (YHKIUSA; TMPOU3BOAHAS (YHKIHUH, HCIIOIH30BAThH
TeOMETPUUYECKUN U PUBNIECKUI CMBICI TPOU3BOIHOM JIJIsl pEIIeHUS 3a/1a4.

Haxoauth mpou3BoAHBIC dJIEMEHTAPHBIX (PYHKITUH, BEIYUCIISATH TPOU3BOIHBIC CYMMBI, TPOU3BEICHNUS,
9acTHOTO (yHKITUH.

Hcnonb30BaTh TPOU3BOAHYIO MJisi HUCCIENOBaHMS (DYHKIMM HAa MOHOTOHHOCTh U OJKCTPEMYMBEI,
MIPUMEHATH PE3YIbTAThl UCCIAEAOBAHUS K MTOCTPOCHUIO TPA(UKOB.



Hcrnonp30BaTh MPOU3BOIHYIO JUIS HAXO0XKICHHS HAWIYYIICTO PEIICHUS B MPUKIAJHBIX, B TOM YHCIIE
COIMAJILHO-D)KOHOMHUYECKHX, 3a1a4ax.

OmnepupoBarh MOHATHIMH: TIEPBOOOpa3Has W MHTETPal; TOHUMATh T€OMETPUYECKHA M (DU3NIECKUI
CMBICJI I/IHTeraJIa.

Haxoauts nepBooOpa3Hblie 37eMeHTapHbIX (YHKIHH; BBIUUCIATE HHTErpai mo ¢Gopmyine HeroTona—
Jleitbumria.

Perrate npukiIagHbie 3a4add, B TOM YHCIIE COIHATbHO-DKOHOMHUYECKOTO M (DU3MYECKOrO XapakTepa,
CpeICTBAMHU MAaTEMaTHYCCKOTO aHaIN3a.

TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHMe pa3aesioB U TeM KoJuau4yecTBo 4acoB DJ1eKTPOHHBIE
n/n | MNporpamMmbl Bcero | Kontpousb- IIpakTuyec- (uudposbie)
HbIE KHe padoThl o0pa3oBaTeJibHbIE
padoThI pecypcbl
1 MHoecTBa pariOHaIbHBIX U 19 1
I[CﬁCTBI/ITCHLHBIX YUCCII.
PannonansHbIe ypaBHEHHS U
HEPaBEHCTBA
2 Oynknyu u rpadpuku. CTeneHs ¢ 12
1IeJIBIM ITOKa3aTesIeM
3 Apudmerraeckuii KOpeHb N—0i 22 1
creneHu. MppanuonanbHbie
YpaBHEHHMS U HEPABEHCTBA
4 Dopmyiisl 30 1
TpuronomeTpun. T puroHOMeTprUIeCcKe
YpaBHEHUSA
5 ITocne0BaTeIbHOCTH U IPOTPECCUU 9
6 IToBTOpeHue, 0000IICHNE, 10 1
CHUCTeMAaTH3alns 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 4 0
IMPOI'PAMME




11 KIIACC

KosmuecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM Kontpoinb- (undposbie)
n/n NMPOrpaMMbl Bcero HbBIE HpaxTiyec- o0pa3oBaTeJibHbIE
paGoThi KHe padoThbl pecypesi
CreneHs ¢ pavoOHATbHBIM
1 nokasareneM. [lokazarenpHas 12 1
¢ynkuus. [lokasarenbHeie
ypaBHEHHS M HEpAaBEHCTBA
Jlorapudmuyeckast GyHKIUS.
2 Jlorapudmudeckre ypaBHEHHS U 12
HEepaBEeHCTBA
Tpuronomerpudeckue GYHKIMU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBeHCTBA
4 HpOI/BBO[IHaiI. IIpumenenue 24 1
MIPOM3BOTHOMN
5 WnTerpain u ero npuMeHeHus 9
6 CucteMbl ypaBHEHUH 12 1
7 HarypanbHbie U nenble yncia 6
8 [ToBTOpCHHME, o6061ueH1/vIe, 18 2
crcTeMaTr3alusl 3HaHUH
OBLIEE KOJIMYECTBO YACOB 10 102 6 0

ITPOT'PAMME
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