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INOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamMma y4yeOHOTO Kypca «AnrebOpa W Hadajla MaTeMaTHMYECKOT0 aHalin3a» 0a30BOTO
ypoBHs ans oOyuatommxcst 10 —11 kimaccoB pa3paboTana Ha ocHoBe DenepajbHOr0 rocyIapCTBEHHOTO
00pa30BaTEeNBHOIO CTAHJApTa CpelHero oomero o6pa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBSBIAEMBIX K MATEMaTHUECKOMY 00pa30BaHUIO, U TPAAULIUN POCCHIICKOTO 00pa3oBaHusI.
Peannzanus nporpaMMsl o0ecrieqnBaeT OBJIAJACHNE KIFOUEBBIMU KOMIIETEHLIUSAMH, COCTABIIAIOLIMMUA OCHOBY
JUI CaMOpa3BUTUSL M HENPEPHIBHOTO 00pa3oBaHMs, LEIOCTHOCTh OOLIEKYJIBTYPHOIO, JUYHOCTHOTO U
[I03HABATEIBHOTO Pa3BUTHSI IMUHOCTH 00YYarOLINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTH4eCKOro aHaJIW3a» SBJSIETCS OAHMM M3 HaubOosiee 3HAUYUMBIX B
IIpOrpaMMe CTaplliel IIKOJbI, IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CHEeYNBAET UHCTPYMEHTAIBHYIO 0a3y
IUI1 U3Y4EHHUS 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 ydaliudecssi OBJAJeBalOT
YHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOW HaykH, Koropas (OpMYyIHpPyeT CBOM JIOCTHXKCHHS B
MaTeMaTH4eckoil popme.

Kypc anrebpsl 1 Hayan MaTeMaTH4eCcKOro aHalau3a 3aKJIaJblBa€T OCHOBY JUISl YCIICHIHOTO OBJIAJCHUS
3aKOHaMM (U3UKH, XUMHUH, OUMOJOIMM, MOHMMAHHUS OCHOBHBIX TEHJCHLUN SKOHOMHUKH U OOIIECTBEHHOMH
KM3HH, TI03BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCII0JIb30BaTh UX B MOBCEIHEBHOM JKU3HU. B Toke BpeMs oBlaieHue aOCTPaKTHBIMH U JIOTHYECKH
CTPOTMMH  MAaTEMaTHYECKUMH KOHCTPYKLMSMHU pa3BUBAaeT YMEHUE HAXOJUThb 3aKOHOMEPHOCTH,
00OCHOBBIBAaTb UCTUHHOCTb YTBEP)KJICHMSI, UCIIOJIb30BaTh 0000IEHHE U KOHKPETH3al1I0, a0CTparupoBaHue
U aHaJOTHI0, (OPMHUPYET KPEATHBHOE M KPUTHYECKOE MBINUICHHE. B Xoxe m3ydeHus anreOpsl W Havaml
MaTEMaTHUYECKOr0 aHajlu3a B CTaplUed IIKOJE YyYalUecs IMOJIY4aroT HOBBIM ONBIT PEIUEHUS NPUKIAIHBIX
3aJ1a4, CaMOCTOATEIbHOTO MOCTPOEHUSI MAaTEMaTUUYECKMX MOJENIEH pealbHbIX CUTyallMil U MHTEpIpETaluu
IIOJIyYEHHBIX PEIICHUH, 3HAKOMATCA C IIPUMEpPaMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U
B UCKYCCTBE, C BBIAIOILUMHUCA MAaTEMaTUUECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnanaer 3HauMTENIbHBIM BOCHHMTATENIbHBIM IMOTEHIIMAIOM, KOTOPBIM pealu3yeTcs Kak uepes
yueOHBIH MaTepHal, criocoOCTBYIOIIMMI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U Yepe3 CeHUPUKY
y4yeOHOM  JesATeNbHOCTH,  TpeOyromed  caMOCTOSTEIbHOCTH,  aKKypaTHOCTH,  HPOJOJIKUTEIbHOMN
KOHIIEHTPALlMi BHUMAHUS U OTBETCTBEHHOCTH 3 MOJYyYEHHBIN pe3yJIbTarT.

B ocHoBe wMmeronuku oOyueHHs anreOpe M HayaJaM MaTeMaTHM4YeCKOro aHalu3a JIeKHT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

CrpykTypa Kypca «Anrebpa W Hayaja MaTeMaTHUECKOro aHaliM3a» BKIIOYAeT CIeaylolne
coJiepKaTesIbHO-MeToANYecKue JTUHUU: «Yucna u BeuucieHus», «Oynkuun u rpadpuxuy, «YpaBHEeHUS U
HepaBeHCTBa», «Hauanma waremarmdeckoro ananmmsza», «MHokecTBa M Joruka». Bce OCHOBHBIE
COJIEPKaTEIbHO-METOANYECKHUE JTMHUM W3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET 0Oy4eHHUsl B CTaplieil MIKoJe,
€CTECTBEHHO JOMOJIHSASA APYT APYra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMH U pasjenaMiu. JlaHHbIN Kype
SBJIIETCS MHTETPATUBHBIM, INOCKOJBKY OOBEAMHSET B ce0e coiepiaHHEe HECKOJbKMX MaTeMaTHYeCKUX
JMCLUIUIAH: anre0pa, TPUTOHOMETPUS, MaTeMaTUYECKUN aHallu3, Teopusi MHOXkecTB U Jp. [Io Mepe Toro kak
ydamuecs: OBJIaJEBalOT BcE Oosiee IMIMPOKMM MaTEMAaTHYECKUM ammaparoM, Y HHUX MOCIEI0BATEIbHO
dbopmHpyeTCs M COBEpUICHCTBYETCS yYMEHHE CTPOMTh MAaTeMaTHYeCKYyI0 MOJENb pealbHOH CUTyaluw,
MPUMEHSTh 3HAHUS, MOJTY4YEHHbIE B Kypce «Airedpa W Hadyala MaTeMaTHYE€CKOrO aHaIu3ay», JUIsl peLIeHHs
CaMOCTOSITENTbHO CPOPMYIMPOBAaHHONH MaTEeMaTHYECKOM 3aJaud, a 3aTeM HMHTEPIPETHPOBATh MOIYUYECHHBIH
pe3yJIbTar.

ConepxaTenbHO-MeToAnYecKas JTUHUS «HHnCna U BBIYMCICHUS» 3aBepilaeT (pOpMUPOBaHUE HABBIKOB
UCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLJIO HayaTo B OCHOBHOM Iikojie. B crapmieil mikose
oco0oe BHUMaHME yJenseTcss (OpMUPOBAHHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIOUYAIOIIUX B €04
HCIOJIb30BaHUE PA3IMYHBIX (OpPM 3alHucHU JAEWCTBUTEIBHOIO YHMCIA, YMEHHE pPallOHAJIbHO BBIIOJIHATH
JeUCTBUS C HUMH, JeNaTh MPHUKHIKY, OLEHHBAaTh pe3yiabTar. OOydaromiyecs IOJy4aloT HaBBIKH



NpUONMKEHHBIX BBIYMCICHUN, BBIIOJHEHUS JCHCTBHM C YMCIaMH, 3alIMCAHHBIMU B CTaHAApPTHOH (opme,
HCIIOJIb30BaHUSI MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPDAKEHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcs Ha NPOTSHKEHUHM BCEro OOy4YeHHs B cTapuiel
IIKOJIE, ITOCKOJIBKY B KAa)KJIOM pasJieNie MporpaMmsl MPENYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a1ad.
OOyuarommecs: OBJIAJCBAIOT PA3TUYHBIMA METOJAMH PEIICHUS LENbIX, PAlMOHAIBHBIX, HPPALIMIOHAIBHBIX,
[OKa3aTeIbHbIX, JIOTAPU(PMUYECKHMX M TPUTOHOMETPUUECKUX YpPaBHEHMH, HEPAaBEHCTB U HMX CHCTEM.
[Tonmy4yeHHbIE yMEHUSI HCIIOJB3YIOTCS MPU UCCIENOBAaHUM (YHKIMN C MOMOIIBIO IMPOU3BOJHON, PEIICHUH
INPUKIAJHBIX 337a4 M 3a]ad Ha HAaXOXKJAEHUWE HanOOJbIIMX M HAaUMEHbIIMX 3HaYyeHUH ¢(yHkuuu. JlaHHas
cojiepKaTeNbHasl JIMHHUS BKIOYaeT B ceOs Takke (OPMHUPOBAHME YMEHHH BBIIOJIHATH PAacyEThl IO
dopmynaM, mnpeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX, MPPALUOHAIBHBIX W TPUTOHOMETPHUYECKUX
BEIDOKCHUH, a TakKe BBIPAKEHUH, CcoAepKaUX CTeneHn u Jjorapudmel. brarogaps wu3ydeHuio
anreOpandyeckoro marepuaiga IMPOUCXOAUT JajbHEHIIee pa3BUTHE AJTOPUTMUYECKOr0 U abCTPaKTHOIO
MBILIUICHUS] y4YaIIUXCsi, (POPMHUPYIOTCS HABBIKM JEIYKTHBHBIX PACCYXJEHUH, padOThl C CHUMBOJIBHBIMH
¢dbopmamu, MpeAcTaBIEHUs 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BHUJE PAaBEHCTB U HepaBeHCTB. AureOpa
npeiaraet 3(pQeKTUBHbIE MHCTPYMEHTHI JJIS PEHICHUS NPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKa HAYKHU.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMH U TpauKm» TECHO MEpPEeIuieTaeTcs ¢ JIPYruMHU
JUHUSAMHU Kypca, IIOCKOJIbKY B KaKOM-TO CMBICIE 3aJa€T IOCIEOBATEIbHOCTh H3Y4YEHMsI MaTepuala.
N3ydeHue creneHHo, oKa3aTeabHOU, JorapupMUIecKoil 1 TPUTOHOMETPUYECKUX (PYHKIIMM, UX CBOWCTB U
rpadMKoB, HCIIOJIb30BaHUE (YHKUUH Ui pelleHus 3ajad W3 JAPYrMX YYeOHBIX NPEIMETOB M peaslbHOM
YKU3HM TECHO CBSI3aHO KAaK ¢ MaTeMAaTHYECKUM aHAJIU30M, TaK U C PEIICHUEM YPABHEHUN U HEpaBeHCTB. 1Ipu
3TOM 00JbIlIOE BHUMAHUE yensieTcss (OpMUPOBAHUIO YMEHUS BbIpaXaThb (OPMYJIaMU 3aBUCHUMOCTH MEXIY
Pa3NUYHBIMU BEJIMYMHAMH, HCCIENOBATh IMOJydeHHBbIE (DYHKIMH, CTPOUTHh MX rpaduku. Marepuan 3Toi
COJIEPKATEJILHOM JIMHUM HAlleJIEH HA Pa3BUTHUE YMEHHMM M HaBBIKOB, MO3BOJISIONIUX BBIPa)KaTh 3aBUCUMOCTHU
MEXIy BEJIMYMHAMHU B Pa3IUYHON (opme: aHaIUTHYeCKOW, rpadudeckoil u cioBecHO. Ero m3yueHue
CIIOCOOCTBYET Pa3BUTUIO AJITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K OOOOIIEHHIO U KOHKPETU3aLuH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHUsA «Hadana MaTeMaTnyecKkoro aHaan3a» MO3BOJSAET CYLIECTBEHHO PACIIUPUTH
Kpyr KaKk MaTeMaTU4eCKHUX, TaK ¥ MPUKJIAJHbIX 33[a4, JOCTYNHbIX 00Yy4arolUMCs, Y KOTOPBIX MOSIBIISETCS
BO3MOKHOCTh MCCJEI0OBATh U CTPOUTH I'papUKu (PYHKLUH, ONpeessaTh UX HauOOJbIIME U HaUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIom@aau (Guryp u oOBbEMBI Tel, HAXOJUTh CKOPOCTH WU YCKOPEHUS IPOLECCOB.
JlaHHas colepKaTellbHasi TUHUSA OTKPHIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHUS MATEMAaTUYECKUX MOZECIIEH
peanbHBIX CHTyalMd, HAXOXKICHWsS HAWIy4lIero pEeIIEHUs B NPHUKIAJHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHMUECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBaMM MaTEMaTH4ECKOTO aHajHu3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOro, (QOPMAIbHO-JIOTMYECKOTO W  KpPEaTUBHOTO  MBIIUIEHUS, (OPMHPOBAHUIO  yYMEHMMH
pacrio3HaBaTh IPOSIBIECHUS 3aKOHOB MaTeMAaTUKU B HayKe, TEXHUKE U McKyccTBe. OOyuaromuecs: y3HarT O
BBIJJAIOIIMXCS PE3YJIbTATaX, IIOJYYCHHBIX B XO/J€ Pa3BUTHs MATEMATUKN KaK HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTONYECKAs JIMHAA «MHOXECTBA U JIOTUKAa» B OCHOBHOM IIOCBSILIIEHA JIEMEHTAM
TEOPUM MHOXKECTB. Te€OpPEeTUKO-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh KYpC IIKOJBHOU
MaTeMaTHKHU M MpeularaloT HauboJjiee YHUBEPCATIbHBIN SI3bIK, OOBETUHSIOMUI BCE pa3Jiesibl MaTEeMATUKU U
€€ MPUJIOKEHNM, OHM CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE TUCHUILIMHEI B equHOoe 1enoe. I1loatoMy BaxkHO
JaTh BO3MOXKHOCTH IIKOJIBHUKY IIOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SA3bIK COBPEMEHHON MaTEMAaTUKU U
HCIIOJIB30BATh €0 JUISl BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa W Hayaga MaTeMaTHYeCKOTO aHAINW3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAaHMs, KOTOpbhle MpH3BaHbl CHOPMHUPOBATH HABBIKM MOCTPOCHUS MoOjeiel
peanbHBIX CUTYAIMi, UCCIENOBaHMUA THX MOJENECH ¢ MOMOIIBIO ammapara aareOpbl U MaTeMaTH4YecKOro
aHaIM3a M MHTEPIIPETAlMU MOJYYEHHBIX Pe3yJbTaToB. Takue 3aJlaHus BIUIETEHBI B KaXKJIbIA M3 pa3/esioB
IIPOrpaMMBbl, ITOCKOJIBKY BECh MarepHall Kypca IIMPOKO HCIOJIB3YETCs IS PELICHUs MPUKIAJHBIX 3a/ad.
[Ipn pemieHun peasbHBIX NPAKTHUUECKUX 3a/lad ydalluecs pa3BUBAIOT HaOJIOATENbHOCTh, YMEHHE
HaXO/IUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BATh AHAJIOTHIO, 00001aTh U KOHKPETU3UPOBATh
npobnemy. JledarenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB PEIIEHUS MPHUKIAJHBIX 33/Ja4 OpPraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hadana MaTeMaTHYECKOro aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM mutaHe Ha M3ydYeHHE Kypca anreOpbl M Havyajl MaTeMaTHYeCKOro aHain3a Ha 0a30BOM YpOBHE
otBoaMTCS 2 4yaca B Hezpento B 10 kiacce u 3 yaca B Hezpento B 11 kitacce, Bcero 3a /1Ba roja o0y4eHus: —
170 gacos.
COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucna v BoIYMCTICHUS

Panmonanbhple  uncna. OOBIKHOBEHHBIE M JECATUYHBIE JApOOM, IPOLEHTHI, OECKOHEUHbIE
MeproandecKkne apoOu. ApudmeTHueckne omnepanuud ¢ palruoHATbHBIMH YHUCIIAMHU, MPeoOpa3OBaHUS
YUCIIOBBIX BelpakeHU. [IpuMenenne npo0eit 1 MpoLEeHTOB AJIs PelIeHus MPUKIIaJHbIX 3a/1a4 U3 pa3InuHbIX
OTpacieil 3HaHUM U pealbHOU KU3HMU.

JlelicTBUTENbHBIE YKca. PalnoHanbHbe M UppallMOHATbHBIE YKciIa. ApUpMETHYECKHE ONEpaliH C
JNeWCTBUTENbHBIMU uuciaMu. [TpuOnnkEHHbIE BBIYMCICHHS, MpPaBUIa OKPYIJICHUS, MPHUKHUIKA U OICHKA
pe3yJibTaTa BBIYUCICHUN.

Crenenp ¢ mensiM nokazareneMm. CranpaptHas ¢opma 3amucu  JACHCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue noaxoasauiei GopMel 3anucu JeHCTBUTENBHBIX YUCEN JUISl pElIeHUs IPAaKTUYECKUX 3a7a4 U
IIPE/ICTaBICHUSI JTAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOH cTemneHu. JleHCTBHS C apuUpMETHYECKMMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHHyC, KOCHHYC U TaHI'€HC YUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
apryMeHra.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 UHTEpBajoB.

Perienue nesbix U 1poOHO-palIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPaBHEHUIA.

[IpumeHeHne ypaBHEHUI W HEPABEHCTB K PEIIEHUI0 MAaTeMaTHYECKHMX 3a/ad M 3aJay U3 pazIudHbIX
obJacTeil HayKH U pealbHOM KU3HHU.

DyHkuuH U rpaguKku

OyHk1us, crnocoOsl 3aganus GyHkuuu. I'paduk Gynxumun. BzaumHo oOpaTHble GyHKINY.

OO6nacth ompeneneHuss U MHOXecTBO 3HaueHuM ¢yHkuuu. Hymm ¢ysxnuu.  [IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHas QyHKIMS C HaTypalbHBIM M LieJbIM Moka3aTteneM. E€ cBolictBa u rpaduk. CBoiicTBa U
rpaduK KOpHS N-Oi CTENEHH.

Tpuronomerpuyeckass OKpPYXHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (DYHKUMUHA YHCIOBOTO
apryMeHTa.

Havyana maTeMaTH4eckoro anajamnsa

[TocnenoBarenbHOCTH, CIIOCOOBI 334aHUS TOCIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIE10BAaTEILHOCTH.

Apudmernueckas M TreoMeTpuueckas Mmporpeccuu. beckoHeuHo yObIBaromias TeOMETpHUYecKast
nporpeccusi. Cymma OeckoHEYHO yObIBaloLell reomerpuueckoil mporpeccur. Dopmyna CIOXKHBIX
MpoLeHTOoB. Mcronb30BaHue MPOrpeccuy sl peLIeHHs peabHbIX 3a/1a4 MPUKIIAAHOTO XapakTepa.

MHoxecTBa M JTOTHKA

MHoxecTBO, onepanuu Haj MHOKecTBaMu. J(narpammel Ditiepa—Benna. [Ipumenenne teopeTuko-
MHO>KECTBEHHOTI0 alrapara Jilsl ONMCAHUs PeabHBIX IPOLIECCOB U SIBJICHUM, IPU PELIEHUH 33134 U3 JPYTUX
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

11 KJIACC
Yuciia 1 BbIYHCICHUSA
Harypanbnsle u niensie yncina. [Ipu3Haky AeTMMOCTH LHENBIX YHCEIL.



Crenens ¢ pallMOHaIbHBIM Noka3areneM. CBOMCTBa CTENIEHHU.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeobOpazoBanme BeIpaXEHUMN, COIEPKAIINX JTOTAPU(PMEI.

[IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEJIEeM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl JNUHEMHBIX ypaBHEHUM. PelleHue NpuKiIaaHbIX 3a/ad ¢ IOMOIIBIO CHCTEMbI JMHEHHBIX
YpaBHEHUH.

CucreMsbl ¥ COBOKYITHOCTH pPallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHHE ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3alad U 3a7ad W3
pa3NUYHBIX 001aCTE HAYKH U peaIbHOM KU3HH.

DOYyHKUMH U TPaPUKH

Oynkius. [lepuoanyeckne ¢yakmuu. I[IpomMexyTku MOHOTOHHOCTH (YyHKIMH. MakCUMyMbl U
MUHUMYMbI pyHKIMU. Hanbosnblnee 1 HauMeHbIee 3HaueHUe (PyHKIIMU Ha IPOMEXYTKE.

Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U TpapuKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUH IS pEIICHUS] YPABHCHHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (YHKIMH JUId HCCIIEAOBaHMS IPOLECCOB U 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 APYTrUX yU€OHBIX IPEIMETOB U PEATILHOM KU3HU.

Havasa maTeMaTH4eCKOro aHaJmu3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB JIJIsl pEIICHUS] HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii u Gpu3ndeckuit CMbICI IPOU3BOIHOM.

[IpousBomHbie  3neMeHTapHBIX  (yHKOWA. DopMynbl  HaXOXKIEHHS  HPOM3BOJHOW  CYMMBI,
IIPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[IpumeneHne nNpPOU3BOJHONW K HCCIEAOBAHUIO (YHKUMH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxxnenue HanOoJbIIero 1 HAaMMEHbLIEro 3Ha4eHusl GYHKLUU Ha OTPE3Ke.

[IpuMeHeHre NpPOW3BOMHOM JUIS HAXOXKJIECHHs HAWIy4dlIEro pPEeuIeHUs B NPUKIAAHBIX 3aJadax, A
OIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3alaHHOro (opMysoi Ui rpadukom.

[TepBoobpaznas. Tabauna nepBooOpasHbIX.

Wuterpan, ero reomerpuueckuil u ¢usndeckuid cMmpici. Beruncienue uHTErpana mno ¢opmyie
Herorona—IJleitOHuna.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOro mnpeamera «MaTtemarukay JOJKHO oOOecrednBaTh JOCTH)KEHHE Ha YpPOBHE
cpeaHero o6mero o0pa3oBaHMsS — CIEAYIOUIMX JIMYHOCTHBIX, METalpeJIMETHBIX U  INPeIMEeTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yabTaThl  OCBOEHHMS  IMporpaMMbl  ydyeOHoro mpeamera  «MaremaTuka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocIiuTaHueE:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOM MO3MLIMK OOY4YaIOLIErocss Kak aKTMBHOTO W OTBETCTBEHHOI'O
YJieHa POCCUICKOro OOIIecTBa, IPEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBIECHHUH, Mpoueayp I'pakJaHCKOro o0mecTBa (BBIOOPHI, ONPOCH! U IIp.), YMEHUEM
B3alMO/ICIICTBOBATD C COLIMAIBLHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSMU U HA3HAUECHUEM.

[TatproTrdeckoe BOCIIUTAHKE:

c(OPMUPOBAHHOCTHIO POCCHUMCKOM TIpa)IaHCKOW WACHTUYHOCTH, YBAXKEHUS K TMPOHUIOMY U
HACTOSILIEMY POCCHUMCKOM MAaT€MAaTHKH, LEHHOCTHBIM OTHOLICHHUEM K JOCTHXKEHUSAM pPOCCUHUCKHUX
MaTE€MaTHKOB M POCCHICKOM MaTeMaTH4YEeCKOM IIKOJIbI, K MCIOJIB30BAHMIO 3THX JOCTHKEHHH B JAPYTHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM [yXOBHBIX IEHHOCTEH pOCCHICKOro Hapoaa; c(hopMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHHUs, 3TUYECKOI0 IIOBEICHUS, CBS3aHHOIO C IIPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHUN HAYKU U
JeSITeNIbHOCTHIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOIO Oy YILETO.



DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHUPY, BKIIOYas 3CTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a7a4, PEUICHHUH, PACCYKICHUN; BOCIPUUMYUBOCTHIO K MAaTEMATHUYECKUM aCIEKTaM Pa3IMYHbIX
BUJIOB HCKYCCTBA.

du3ndeckoe BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTU4YeCKue 3HaHHs B HMHTEpecax 370pOBOr0 H
Oe3omacHoro oOpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (3I0pOBOC THTAHHE,
cOanmaHCUpPOBAaHHBIA PEXHUM 3aHATUN W OTHbIXa, peryisipHas ¢u3nyeckas aKTHUBHOCTH); (HHU3HUECKOTo
COBEPIICHCTBOBAHUS, TIPU 3aHATUSX CIIOPTHBHO-030POBHTEIBHON JESITSILHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IIEHHOCTU TPYIOJIIOOUS; WHTEPECOM K pPa3IHYHBIM cdepam
npodeccnoHaNbHOM AeSITENbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMH, YMEHHUEM COBEPILATh
OCO3HaHHBIM BBIOOp Oyaymied mpodeccHu ©  Peaau30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILJIAHBL;
TOTOBHOCTBIO U CMOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHHIO U CaMOOOPAa30BaHHUIO HA MPOTSKEHUU
BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTHYECKHX 33a4 MaTeMaTHYeCKOi
HAIPaBIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJOTHUECKON KYIbTYphl, TOHUMaHUEM BIIUSHUS COLUATBHO-IKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHWE TPUPOJHOW W COIMAIBLHOW Cpeibl, OCO3HAHWEM TJI00ATBLHOTO XapakTepa
HKOJIOTMUECKUX IMPOOJIeM; OpUEHTAIe Ha MpUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWM JUIs pelieHus 3a/1ay B
00JacTi OKpY)KArOIICH Cpebl, TUIAHWPOBAHMUS TMOCTYIIKOB M OIICHKH HMX BO3MOKHBIX TOCICACTBUU IS
OKpY>KaroIen Cpeibl.

[leHHOCTH HAyYHOTO ITO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TPAKTUKH, IMOHUMAHHUEM MAaTEMAaTUYECKOM HAyKM Kak cdepbl dYelIOBEYEeCKOU
JeSITeIbHOCTH, STanoB €€ pa3BUTHUS M 3HAYUMOCTH JJISl PAa3BUTHUS IUBWIM3AIMH; OBIAJACHHEM SI3BIKOM
MaTEeMaTHKU U MaTEeMAaTHYECKON KYJIbTYpOH Kak CPEJACTBOM IMO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIISTH
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI
MertanpeameTHble  pe3ylnbTaThl OCBOCHHUS MporpamMmbl  ydyeOHOro mpeamera «MaremMaTHUKa»
XapaKTEPU3YIOTCS OBJIAJIECHUEM YHUBEPCAJIbHBIMU HO3ZHABAMETbHLIMU OCUCMBUAMY, YHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHbIMU OeUCEUIMU.
1) Vuueepcanvuvie noznasamenvmvle Oeiicmsus, obecneuusarom @Gopmuposanue 0OA306biX
KOCHUMUBHBIX NPOYECCO8 00yYanwuxcs (0coenue Memooo8 NOHAHUS OKPYHCAIOULe20 MUpa, npumeHenue
JI02UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayueti).
bazoBble nornueckue 1eMCTBUS:
® BBIBISTH W XapPaKTEPHU30BATh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHYCCKUX OOBEKTOB, TOHSTHH,
OTHOIICHUH MEXJY TMOHATUAMHU; (OPMYJIMPOBATH ONPEICIICHUS TOHSATHIA, YCTaHABIIMBAThH
CYLIECTBEHHBIH MPHU3HAK KIacCCHU(PHUKAIUU, OCHOBAHUS ISl OOOOIICHUS U CPABHEHUS, KPUTEPUU
MIPOBOMMOTO aHAJTH3a;
® BOCIOPUHHMMATH, (QOPMYJIHpPOBaTH U MpPeoOpa3oBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIE,

® BBIABISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3H M MPOTHBOPEUUS B (aKkTax, NaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX;, MpellaraTh KPUTEPHH ISl BBISBICHHS 3aKOHOMEPHOCTCH U
IIPOTUBOPEYUH;

e JleNaTh BBIBOJABI C HCIOJH30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTFOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

® T[POBOJUTH CAMOCTOSITENILHO JOKa3aTelIbCTBA MAaTEMaTHYECKHX YTBEPKIEHUH (TpsMble U OT
MPOTUBHOTO), BBICTPaMBATh APTyMEHTAIMIO, MPUBOJUTh TMPUMEPhl UM  KOHTPIPHUMEPHI,
000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOMpaATh CHocoO perieHus y4eOHOUM 3amauu (CpaBHHMBATh HECKOJIBKO BApUAHTOB pELICHHS,

BBIOMpaTh HarOO0JIee TOIXO AN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).
bazoBrle nccnenoBareabCKue AeHCTBUS:



® ICIIOJIB30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUH WMHCTPYMEHT TO3HAHUS; (DOpPMYIHpOBAThH
BOMPOCHI, (PUKCHUpYIOIIHE MPOTUBOpPEUUE, MpoOJieMy, YyCTAaHABIMBAaTh HCKOMOE M JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

® TIPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIICAOBAHUE 10 YCTAaHOBJICHHUIO
0cOOEHHOCTEH MaTEeMaTHYECKOT0 0OBEKTa, SIBJICHUS, IIPOLIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXTY
00BEKTaMHU, SIBJICHUSAMHU, IIPOLIECCAMH;

® CaMOCTOATENbHO (HOpPMYyTUpPOBaTh OOOOLICHUS W BBIBOABI 10 PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIOACHNUS, UCCIEOBAHUS, OILIEHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIEcca, a TAKXKE BBLIBHTaTh IMPEAINOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGora c nuadopmarnmeii:

® BBUBIATH JePUIUTH HHDOpPMALMM, JAHHBIX, HEOOXOAMMBIX MJs OTBETa Ha BOIPOC W JUIS
pellIeHus 3a/1auH;

e BEIOMpaTh HH(POPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh
Y MHTEPIIPETUPOBATH MH()OPMAIHIO PA3IMYHBIX BUJOB U (POPM IPEIICTABICHHUS;

® CTPYKTYpUpOBaThb HH(MOPMALMIO, TPEICTaBIATh €€ B Pa3IMyHbIX (opMax, HILIIOCTPUPOBATH
rpaguvecKu;

® OIIEHWBATHh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvhvle KOMMYHUKamugHble Oeticmeus, 00ecnedusaiom cQhopmuposaHHOCMb COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

OO61eHue:

® BOCHPUHHMMATH U (HOPMYIHPOBATH CYXACHUS B COOTBETCTBHH C YCJIOBUSMHU U LIEISAMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PeLICHHUs 3a7a4i, KOMMEHTUPOBAThH MOJyYSHHBII Pe3ysIbTarT;

e B Xoje 00CYKIEHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI, MPOOIEMBI, pelIaeMoit
3aJauu, BBICKA3bIBATh WJICH, HAICICHHBIC HA TIOMCK PELICHHUS; COMOCTABIATH CBOU CYXKIEHHS C
CYXKICHUSIMH JPYTHX YYaCTHHUKOB JHaliora, OOHApY>KHMBAaTh PA3IMYUE€ U CXOACTBO TMO3HIIMIA; B
KOPPEKTHOH Gopme (HOopMyTHpOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

® TPEACTaBIATH PE3yNbTaThl PEUICHHS 3a/Ja4yd, OKCIIEPUMEHTa, WCCICAOBAaHUsS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (hOpMaT BHICTYIJIEHUS C YYETOM 3a]ad Mpe3eHTallud U 0COOEHHOCTE!
ayJAUTOPHUH.

CoTpyaHHUYeCTBO:

® TIOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHONW W WHAWBUIYAIBHON paOOTHI IPH pEIICHUH
y4eOHBIX 3aJa4; MPHHUMATh IIeJb COBMECTHOH JEATENIbHOCTH, IUIAHUPOBATH OPTaHU3AIUI0
COBMECTHOM paboThl, pacmlpenensTb BHUIbl PabOT, J1OroBapuBaThcs, OOCYXKIaTh IpoOLEcC U
pe3yabTaT paboThl; 0000IATh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBAaTh B IPYMMOBBIX GopMax padoThl (0OCYXIeHUSI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI»
Y HUHBIE); BBIMIOJHATH CBOIO YaCTh pabOThl U KOOPIAWHUPOBATH CBOU JIEHCTBUS C JPYTUMHU YJICHAMHU
KOMAaHJIbl;, OIEHMBATh KAdeCTBO CBOET0 BKJIaAa B OOMMIA TPOAYKT 1O KPHUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pezynsamuenvie Oeiicmeus, obecneyusarom —GopmMuposanue  CMbLCIOBbIX

VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCTU.

Camoopranu3anusi:

COCTaBJIATH IIJIaH, aJlTOPUTM pElIeHHs 3aJau, BBIOMPATh CIOCOO pEIIeHUs C Y4ETOM HMEIOIIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH BAPHAHTHI PEIICHHWHA C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIB:

e BIAJCTh HaBBIKAMU I[IO3HABATENHHOW pedlekcud Kak OCO3HAHUS COBEpIIAeMBIX JEHCTBUU U

MBICIMTENbHBIX MPOIIECCOB, UX PE3YyIbTATOB; BIAAETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;



® TPEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTD IPH PEIICHUH 337a4l, BHOCHUTbh KOPPEKTUBBI
B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWJCHHBIX OIIMOOK, BBIIBICHHBIX
TPYAHOCTEN;
® OIICHUMBAaTh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSICHATH NMPUUUHBI TOCTUKCHUS WIIH
HEIOCTHKEHHS PE3YJIbTAaTOB JAEATEIbHOCTH, HAXOAUTh OMHMOKY, AaBaTh OLEHKY MpUOOpeTEHHOMY
OIIBITY.
NPEJIMETHBIE PE3YJIbTATBI

OcBoenne ydyeOHOro Kypca «Anrebpa M Hayajga MaTeMaTHYECKOIO aHaIW3a» Ha YPOBHE CPEAHEro
obmiero oOpazoBaHMs JOKHO 00eCHeurBaTh JTOCTH)KEHHE CIEIYIOIUX MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yJbTaTOB:

10 KJIACC

Yuciia 1 BbIYMCICHUS

OmnepupoBaTh NOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS M JIECATUYHAS
IpOOb, IPOIIEHTHI.

BrimonsaTe apupMeTHyecKre Onepanuy ¢ paliioHaIbHBIMU U JCHCTBUTEIEHBIMU YHCIIAMH.

BbinonHATe NpuOIMKEHHBIE BBIYMCICHMS, UCIOJB3Ys IpaBUIa OKPYIJIEHMS, A€laTh HNPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIICHUMN.

OnepupoBaTh NOHATUSAMM: CTENEHb C LEJIbIM IOKa3aTelaeM; CTaHaaptHas Qopma 3amnucu
JEeWCTBUTENFHOTO YHCIIA, KOPEHb HATypajlbHOW CTENEHH;, HCHOJIb30BATh MOIXOAALIYI0 (OpMY 3amuCH
JeUCTBUTENBHBIX YMCEN Ul PELICHNUs IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS 1aHHbIX.

OmnepupoBaTh NOHATHUSMH: CHHYC, KOCHHYC W TaHT€HC IPOHM3BOJBHOIO YIJIa; MCIOJIB30BATH 3aIKCh
IIPOM3BOJILHOTO YyIJIa yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIHMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTb HOHATUSAMM: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO; II€JIO€, PALMOHAIBHOE,
MppalMoHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE;

BeinonHATe npeoOpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAKEHMH M pellaTh TPUTOHOMETPUYECKHE
YpaBHEHHS.

BeimonuATe npeoOpa3oBaHusl LENbIX, palMOHAIBHBIX M HMPPALMOHAIBHBIX BBIPAKEHUH M pelarhb
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATBHBIX U HPPALMOHANBHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JJIS PEILIEHUs] MaTeMaTHUECKUX 3ajlad U 3a7a4 U3 Pa3In4HbIX
oOyacTell HAyKH U peasibHOM JKU3HU.

MogenupoBaTh peajbHbIE CUTYyallMM Ha $3bIKE€ aireOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA 110 YCIOBHIO 3a/la4yM, HCCIEN0BaTh IMOCTPOSHHBIE MOJETH C HCIONB30BaHUEM armapara
anreOpsbl.

DyHKkUUH U rpaguKu

OmnepupoBaTh MOHATUAMHU: (YHKLUSA, CIOCOOBI 3adaHus (QYHKUMH, OOJACTh ONpeAeNeHUs U
MHO’KECTBO 3HaUeHUN QYyHKIUU, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE PYHKIIMH.

OnepupoBaTh MNOHATHAMM: YETHOCTh M HEUETHOCTb (YHKIMM, HYIU (QYHKIUH, TPOMEXYTKU
3HAKOIIOCTOSTHCTBA.

Hcnonb3oBatek rpapuku GyHKIMHA U1 peleHns: ypaBHEHUH.

Crpouth ¥ 4MTaTh rpaQuKy JUHEHHONW (YHKIMM, KBaJpaTUYHONW (PYHKIIMH, CTETIEHHON (QyHKIUU C
LIEJIBIM MTOKa3aTesIeM.

Hcnonp3oBare rpaduku (yHKIHMNA A7 WUCCIEAOBAHUS IMPOIECCOB W 3aBUCHMOCTEH TPU pEIICHUH
3aja4 M3 JIPYTUX Y4eOHBIX MPEIMETOB M PeajbHOM JKU3HU; BBIpaXaTb (OpMYJIaMHU 3aBUCUMOCTH MEXKIY
BEITMYNHAMU.

Hayana maTeMaTH4ecKoOro aHajan3a

OmnepupoBaTh MOHATUSMHE: ITOCIIEAOBATEILHOCTD, apu(METHIECKast K TeOMETPUIECKast TPOTPECCHH.

OnepupoBaTh TOHATHAMH: OECKOHEUHO YyOBIBarolass TeOMETpUYEcKass MpOrpeccHs, CcyMMma
0ecKOHEYHO yObIBaIOIIeil reOMETPUYECKON TPOrPECCHH.

3amaBaTh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnons30BaTh CBOWCTBA MOCIEAOBATENIBHOCTEM W IPOTPECCUM I PEUIEHUS pPEATbHBIX 3ajad
MPUKIIAJHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

OnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAI[MH HaJl MHOXKECTBAMHU.



Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJis OMUMCAaHKs PEATIbHBIX MPOLECCOB U SBICHUH,
MIPHU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX MIPEIMETOB.

OnepupoBaTh NOHATUSIMU: ONPEEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa ¥ BIYUCTIEHAS

OnepupoBarh MOHATUAMU: HATypajbHOE, 1IE€J0€ YUCIIO; MCIO0JIb30BAaTh MPU3HAKU JICIUMOCTH LIEJIbIX
YyuCel, pa30KEHUE YUCIIa Ha POCThIE MHOXKUTEIH JJISl PELIEHU 3aa4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PAIMOHAIBLHBIM [TOKA3aTEIIEM.

OnepupoBarh MOHATHAMHE: JIOTapU(PM YUCIA, JECITHYHBIC U HATYPATbHBIC JIOTapU(MBIL.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHsSITh CBOWCTBAa CTENEHW /I MPEOOpa3OBaHUS BBIPAKEHUHN; OMEPUPOBATH TMOHITHIMH:
MOKa3aTeJIbHOE YpPAaBHEHHE W HEPABEHCTBO; pEIIATh OCHOBHBIC THIIBI TOKa3aTEIbHBIX YpPAaBHEHUH U
HEPABEHCTB.

BrimonHaTe npeoOpa3oBaHUs BBIPAKECHHM, COJEpKAIIUX JIOTapu(Mbl; ONEPUPOBATh IOHATHIMU:
norapuMUYECKOe YpaBHCHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI JOTapU(PMUUYECKUX YPABHEHUU H
HEpPaBEHCTB.

Haxoaute pemrenus npocTelmmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarTh NOHATHSIMU: CUCTEMA JIMHEMHBIX YPAaBHEHHI M €€ pPEIICHHE; MCIO0JIb30BaTh CUCTEMY
JINHEMHBIX YPAaBHEHUH JUIsl PELICHUS PAKTUYECKUX 3a]1ay.

Haxomuth pemeHns nOpocTEeHIIMX CHCTEM M COBOKYIHOCTEW pALMOHAIBHBIX YPaBHEHUU W
HEpPABEHCTB.

MopnenupoBaTh pealbHbIE CHUTyallMH Ha S3bIKe alreOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEpPABEHCTBA M CHUCTEMBbI IO YCIOBHUIO 3aJa4d, HCCIEIOBATH IMOCTPOEHHBIE MOJEIU C HCMHOJIb30BAHUEM
amnmapara aareOphbl.

DOyHKIUH U rpaGuKu

OnepupoBarh MOHATUSAMU: NEpUOANUECKas (PYHKIMS, IPOMEKYTKH MOHOTOHHOCTU (PYHKLHHU, TOUKU
AKCTpeMyMa (PYHKIIMU, HauOOJIbIlIee M HAUMEHbIIee 3HaUYeHUs1 GYHKIIUU Ha TPOMEKYTKE; UCIIOJIH30BaATh MX
JUIS KCCIeIOBaHMs (PYHKIIMH, 3aJaHHOU IpadUKOM.

OnepupoBarh MOHATHAME: TpaQUKH IMMOKAa3aTEIBHOW, JOrapu(PMHUECKON M TPUTOHOMETPHUYECKUX
byHKIMi; M300pakaTh WX HAa KOOPAWHATHOM IUIOCKOCTH M HCIIONIb30BaTh Ui PEIICHUS YpaBHEHUU U
HEpPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTU TpadUKH JTUHEHHBIX YpPaBHEHUU M MCIONB30BATh UX JUIS
pELIECHHS] CUCTEMBI IMHEWUHBIX YPaBHEHUN.

Hcnons3oBate rpaduku (QyHKIMA A7 HCCIEAOBaHUS TMPOIECCOB M 3aBHUCUMOCTEM U3 JPYrux
Y4E€OHBIX TUCIUIUINH.

Hagana MaTeMaTH4e€CKOI0 aHAJIN3a

OnepupoBaTh TOHSATUSMU: HEMpEepbiBHAS (YHKIMS; TMPOU3BOAHAS (PYHKIMU; HCIOJIb30BaTh
reoOMeTpUUYECKUN U GUBNYECKUIN CMBICI MTPOU3BOIHOMN TSl peLIeHUS 3a/1a4.

Haxoauth mpou3BoaHBIC dJIEMEHTAPHBIX (PYHKITUH, BEIYUCISTH TPOU3BOIHBIE CYMMBI, TPOU3BEICHUS,
9acTHOTO (GyHKITUH.

Hcnonws3oBarh MPOM3BOAHYIO I HCCHAeAOBaHUS (YHKIIMHM HAa MOHOTOHHOCTH W JIKCTPEMYMBI,
MPUMEHSITh PE3yIbTaThl UCCIETOBAHMS K TTOCTPOSHUIO IpauKoB.

Hcnonb30BaTh MPOU3BOAHYIO JUISl HAXOXKJICHHUS HAWIYYIIErO PELICHHS B MPUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-2KOHOMMYECKHX, 3aJa4ax.

OnepupoBaTh MOHATUSIMH: TIEPBOOOpa3HAs U MHTETPANT, MOHUMATh T€OMETPUUYECKUA U (PU3UIECKUIN
CMBICJI MHTETpaa.

Haxoauts mepBooOpa3Hbie dIeMEHTapHBIX (PYHKIUH; BRIUYUCIATh HHTETpat 1o ¢opmyie HproToHa—
JleiitOHMIA.

Pemate mpukitagHbie 3aqa4n, B TOM YHCIIE COIMATBHO-DKOHOMHYECKOTO M (PU3UYECKOTO XapaKTepa,
CpPEACTBAMH MAaTeMaTUYECKOr 0 aHaJIM3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

N KonunuecTBo yacos DNEeKTPOHHBIE
’ HaunmenoBanue pa3ienoB U TeM (mdpoBsIe)

n/ Bcer = Kontponsubl = IIpakTuuecku

MIPOrpaMMBbI oOpa3oBareiabH
1| 0 € paboThI € paboThI

bI€ PECYPChI

MHoxecTBa pallMOHAIBHBIX U

JNEHCTBUTENBHBIX YHCET. 14 1

PannonansHble ypaBHEHUS U

HEPaBEHCTBA

Oynkuu 1 rpaduku. CTerneHs ¢ 6

L[eJIBIM TIOKa3aTesieM

Apudmernueckuil KOpeHb N—oii

crenenu. UppannonanpHbie 18 1

YpaBHECHHS U HEPABCHCTBA

DopMyiibl

TpuroHomerpuu. TpuroHomerpuuec 22 1

KHE YpaBHCHUS

[TocnenoBarenbHOCTH U MPOTPECCUH 5

[ToBTOpeHmE, 06001IEHNE, 3 1

cHCTEeMaTH3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 0

[TPOT'PAMME




11 KJIACC

n/a

HanmenoBanue pa3nenos u
TEM IIPOrpPaMMBI

CreneHp ¢ paroHaIbHBIM
MOKa3aTeIIeM.
[TokazarenbHast QyHKITHSL.
[Toka3zaTenbHblE ypaBHEHUS
Y HEPaBEHCTBA
Jlorapupmuueckas
byHKIHS.
Jlorapupmuueckue
ypaBHCHHS U HEPABCHCTBA

Tpuronomerpuueckue
GyHKIIUHN 1 UX TpapuKy.
Tpuronomerpuyeckue
HEpaBEHCTBA

KomnuectBo yacos

Bcero

12

12

KonTtposbhbie
paboThI

[IpakTrueckue
paboThl

ONEKTPOHHBIE
(umdposrie)
o0pa3oBaTesbHbIC

pecypcbl

[IpousBoanas. I[Ipumenenue
IIPOU3BOIHOMN

24

WNHuterpai u ero
MMPUMCHCHUA

Cucremsl ypaBHEHUN

12

HarypanbHble u niensie
yucia

[ToBTOpenue, 060061IeHNE,
cUucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

18

102




Anrebpa 10 kmacc
2023-2024 yuebHbIii roa
(2 gaca B Hegenmo, 68 4acoB B roj)

Ne Tewma ypoxka Kon-so Jlaranmo = Jlata mo
n/m [Ipumeuyanue
4acoB IUIaHy baxty

1 MHoXecTBO, olepaluy HaJl MHOXKECTBaAMH. 1
Juarpammsl Diinnepa—Benna
Parmonanbubie yncia. OOBIKHOBEHHBIE U

2 JECSITHYHBIC POOH, TPOIIEHTHI, 0ECKOHECUHBIS 1
nepuoandeckue Apoou
Apudmernieckre ornepannuu ¢ paiuoHaIbHBIMU

3 YHCIaMHU, TPeoOpa3OBaHMsI YHCIOBBIX 1
BBIPa)KCHUIN
ITpumenenue apoOeil ¥ NPOLIEHTOB IS PELICHUs

4 MPUKIIAJHBIX 33124 U3 pa3InYHbIX OTpacie 1
3HaHUH U PEaJIbHOM KU3HU
ITpumenenue apoOeil ¥ NPOLIEHTOB IS PELICHUs

5 MPUKIIAJHBIX 33124 U3 pa3InYHbIX OTpacie 1
3HAHUM U peaTbHOM JKU3HU

5 HeicTBuTenbHble yncia. PanimonaabHbie U 1
UppanroHaIbHbIC YUCIIa

7 Apudmerndeckue onepaum ¢ 1
JeCTBUTEIILHBIMU YHCIIAMHU
[TpuGnuxEHHbBIE BEIYUCIIECHUS, TPaBUIIA

8 OKpYTJIEHUS, TPUKUJIKA U OLIEHKA pe3ysbTara 1
BBIYUCIICHUI

9 ToxnaecTBa U TOXKIAECTBEHHbIE IPEOOPA30OBAHUS 1

10 YpaBHEHME, KOPEHb YPAaBHEHUS 1

11 HepaBeHcTBO, pelieHre HepaBEHCTBA 1

12 MeTtoa nHTEpBaIOB 1

13 Pemienue nenbx U 1poOHO-pAIMOHAIBHBIX 1
ypaBHEHMI U HEPABEHCTB
KonTponbnas padora no teme "MHoxecTBa

14 palMOHAIBHBIX U IEMCTBUTEIIBHBIX YUCET. 1
ParmonanbHble ypaBHEHUS U HEPaBEHCTB"

15 dyHK1UA, crIocoObI 3ananus GpyHkiuu. B3anmuo 1
oOpaTHble PYHKIIMH
I'padpux ¢pynkumu. O6iacTb onpeaenaeHus u

16 MHOeCTBO 3HaueHui ¢pynkimu. Hynu 1
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

17 UYErHble ¥ HEYETHBIE (PYHKITUH 1

18 Crenens ¢ nensiM nmokasareneMm. CtangaptHas 1
(dbopMa 3amnucu AeWCTBUTENBHOIO YK CIIa

19 Hcnonb3oBanue noaxossimeii popmsl 3anucu 1




HGﬁCTBHTCHBHBIX YUCCII AJid pCIICHUA
MPAaKTUYCCKUX 3aa4 U MPCACTABIICHUSA JAHHBIX

CrenenHast GyHKIIHS C HATypaJIbHBIM U LIETBIM

20 .
nokasareneM. E€ cBoiicTBa u rpaduk

21 Apudmernieckuil KOpeHb HaTypaTbHON CTETIEHU

22 Apudmernieckuil KOpeHb HaTypaTbHOU CTETIEHU

93 CpoiicTBa apuPMETHICCKOTO KOPHS
HaTypaJIbHOM CTEIICHU

24 CaoiicTBa apu(MeTHIECKOT0 KOPHS
HATypaJbHOW CTENEHU

o5 CgoiicTBa apuPpMETHICCKOTO KOPHS
HaTypaJIbHOM CTEIICHU

26 JleiicTBus ¢ apuMeTHUESCKUMU KOPHAMU N—OH
CTEIICHU

7 Jle#icTBHsI ¢ apruMETHUSCKUMH KOPHIMH N—OH
CTETEeHU

28 JlelicTBus ¢ apuMeTHUECKUMH KOPHIMHU N—oi
CTEIICHU

29 JlevicTBus ¢ apu(METHUECCKUMHI KOPHIMHU N—0i
CTEIICHU

30 JleticTBus ¢ apu(METHUECKUMH KOPHIMHU N—0i
CTETEeHU

31 Pemenne nppannoHalbHBIX yPaBHEHUN U
HEPABEHCTB

32 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPABEHCTB

33 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

34 Pemenne nppannoHalbHBIX ypaBHEHUHN U
HEPABEHCTB

35 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPABEHCTB

36 CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN

37 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
KonTponbhas pabota no teme

38 "Apudmerrnaeckuii KOpeHb N—0il CTETICHH.
HppaumnoHanbHble ypaBHEHHS M HEpaBEHCTBA"

39 CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOIO
aprymeHra

40 CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOTO
apryMmeHra

41 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

42 ApKCcHHYC, apKKOCUHYC U apKTaHI€HC




YHUCJIOBOI'O apryMEHTa

Tpuronomerpuyeckas OKpy>XKHOCTb,

43 onpeielIeHUE TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

44 onpe/ieJICHUE TPUTOHOMETPUUYECKHUX (DYHKITHI 1
YHCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHU I

50 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX 1
BBIPaKCHUIN

51 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIpAYKEHU I

59 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

53 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

54 Pemennie TpUroHoMeTpHUUECKUX ypaBHEHUIN 1

55 Pemenue TpUroHOMEeTpUUECKUX ypaBHEHUI 1

56 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

S7 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

58 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

59 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
KontponbHas padora no teme "Popmyibl

60 TPUTOHOMETPHUH. TpUTrOHOMETpUYECKUE 1
ypaBHEHHUS"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

61 MIOCJIE0BATENbHOCTEN. MOHOTOHHBIE 1
M0CJIe10BaTeIbHOCTH
Apudmernueckas U reoMeTpuyecKas

62 nporpeccuu. Mcnonb3oBaHue IPOTPeECCUU JUIs 1
peleHusl peabHbIX 33a]au MPUKIIaIHOTO
XapakTepa
beckoneuyHo yObIBaromiasi reoMeTpruuecKast

63 nporpeccust. Cymma O€CKOHEYHO yOBIBarOIIIEH 1
reOMEeTPHUECKON IPOTpeccuu

64 dopmyiia CIIOKHBIX TTPOIEHTOB

65 dopmyIa CI0KHBIX IPOLEHTOB

66 O06001enre, cucTeMaTU3aIus 3HaHUH 32 Kype 1

anreOpsl ¥ HaYaJI MaTeMaTH4eckoro aHanmm3a 10




KJj1accCa

67 HroroBast koHTpobHAs paboTa
O06o0011eHne, cucTeMaTu3aus 3HaHU| 3a Kypc
68 anreOphl ¥ HAYaJ MaTeMaTU4ecKoro ananm3a 10

KJj1accCa
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