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MNOACHUTEJBHASA 3AIIMCKA

Pabouas  mporpamma  y4yeOHOro Kypca «Anrebpa W  Hayana
MaTeMaTHYeCKOTO aHain3a» 0a30BOro ypoBHs ans obOydaromuxcs 10 —11
KJlaccoB  pa3paborana Ha ocHOBe DenepalbHOTO  TrOCYJapCTBEHHOTO
00pa30BaTENbHOIO CTAaHJApTa CpeJHEero oouero ooOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMH, MPENBABIIEMBIX K MaTeMaTUYeCKOMY
oOpa3oBaHuI0, W TpaJuIUi  poccuiickoro oOpa3oBanusi. Peanuzanus
nporpaMMbl  OOECIEUMBAET  OBJIAJEHUE  KIIOYEBHIMH  KOMIIETCHIUSIMU,
COCTAaBJISIOLIMMHU OCHOBY Ul CaMOPa3BUTHs U HENPEPHIBHOTO 00pa3oBaHuS,
[IEJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOIO M I103HABATEIBHOIO PA3BUTHUS
JUYHOCTH 00YyYarOIIUXCS.

HEJA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajna MaTeMaTUYECKOTO aHAJIN3a» SBJSETCS OJHUM U3
HauOosiee 3HAYMMBIX B IMpPOrpamMMe CTaplIed IIKOJbl, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH O0O0O€cneYynBaeT HWHCTPYMEHTAIbHYIO 0a3y Il M3y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (POPMHUPYET JTOTUUYECKOE U
a0CTPaKTHOE MBILUIEHUE y4YalllMXCs Ha ypPOBHE, HEOOXOAUMOM JUIsl OCBOEHHS
KypcoB HMH(OpPMATUKH, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca ydalluecsl OBJIAJEBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KoTopasi GOpMyJIUpyeT CBOM JTOCTUKEHUSI B MaTeMaTH4ecKoi hopme.

Kypc anreOpel ¥ Hauaa MaTeMAaTU4YECKOTO AHAIU3a 3aKJIAAbIBAET OCHOBY
JUIS YCHEIIHOTO OBJAJCHUs 3aKOHAMHU (PU3UKH, XUMHUH, OMOJIOTUH, TTOHUMaHUS
OCHOBHBIX TEHACHLIMHA SKOHOMHKM U OOIIECTBEHHON MW3HHU, IO3BOJISET
OpPUEHTHPOBATHCA B COBPEMEHHBIX LIM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B ToXe Bpems oBlajeHHe
abCTpakTHBIMU U JIOTHUYECKH CTPOTMMH MAaT€MaTHYECKUMHU KOHCTPYKLIUSIMU
pa3BUBaeT YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKACHHUS, UCIOIB30BaTh 0000IIEHNE U KOHKPETU3allnIo, a0CTparupoBaHue
U aHaJorui, (QopMUpYeT KpeaTMBHOE W KPHUTHUECKOe MbllUieHue. B xome
M3y4YeHHUs] aiareOpbl M HavyaJl MAaTeMaTH4YeCKOro aHaiu3a B CTapuied IIKoJe
yyalipecs: MOJYy4YaroT HOBBIA  ONBIT  pPEIIEHHWS NPHUKIAJHBIX  33j]ad,
CaMOCTOATEJILHOTO MIOCTPOEHUS MaTEMaTUYECKUX MOJENIEH peaJbHbIX CUTYALUM
U MHTEpHpETalMy [ONY4YEHHbIX PpELIEHWH, 3HAKOMATCS C IpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe M B HCKYCCTBE, C
BBIAIOUIUMUCS MAaTEMAaTHUYECKUMU OTKPBITUSMH U UX aBTOPaMHU.



Kypc oGnanaer 3Ha4YUTENbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak yepe3 yueOHbIN MaTepuai, CocoOCTBYOMINI (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHSI, TaK W 4epe3 crnenuduky y4eOHOU esTeIbHOCTH,
TpeOytomiei CaMOCTOSITENILHOCTH, AKKypaTHOCTH,  MOPOAOJIKUTEIbHOU
KOHIICHTPAllUU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3yibTar.

B ocHoBe MeTomuku oOyueHusi anrebOpe W HadajaM MaTeMaTH4eCKOro
aHaju3a JISKUT JIeSITeIIbHOCTHBIN MTPUHIIUI O0yYEHUS.

Crpykrypa Kypca «AnreOpa W Hayaja MaTeMaTUYECKOrO aHaJIU3a»
BKJIIOYAET CJIEAYIOUIME COJepKaTelibHO-MEeToAuYeckrue JuHuM: «Yucna wu
BbIUMCIICHUS», « DYHKIIUU U TpauKkn», « YpaBHEHHUS U HEpaBeHCTBay, «Hauyana
MaTeMaTU4YecKoro aHaiauza», «MHOoXecTBa U JIOTHKa». Bce OCHOBHBIC
COJIepKATEIHbHO-METOJUYECKUE JTUHUU H3Y4YalOTCS Ha MPOTSHKEHUU JBYX JIET
oOyueHus B CTapllel MIKoJe, €CTECTBEHHO JOMOJHSS IPYT APYTa U MOCTENEHHO
HACBHIIIAACh HOBBIMM TeMaMu U paznenamu. JlaHHBI Kypc sBISeTCS
UHTErPAaTUBHBIM, IOCKOJIIbKY OOBEAMHSET B cebe CoAepiKaHHe HECKOJIbKHX
MaTeMaTU4YeCKUX JUCIHUIUIMH: anredpa, TPUTOHOMETpPHS, MaTeMaTH4eCKU
aHanu3, Teopus MHOXECTB U Jip. [Io Mepe Toro kak ydamiuecs oBIaJeBalOT BCE
0oree MIMPOKMM MaTEMaTHYECKUM amnmaparoM, y HHUX TOCIEI0BATEeIbHO
(dbopMUpYyeTCsI M COBEPIIIEHCTBYETCSI YMEHUE CTPOUTH MAaTEMATHUYECKYI0 MOJIEIb
pealbHON CHUTyallud, MPUMEHSTh 3HAHUS, MOJY4YEHHBIE B Kypce «AJredpa u
Hayajla MaTeMaTU4YeCKOro  aHaju3ay, JUIsl  PEelIeHUS  CaMOCTOSITEIBHO
chopMyIUpOBAaHHOW MaTeMaTHYECKOM 3ajadd, a 3aTeM WHTEPIPETUPOBATH
MIOJIyYEHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKas TUHUS «UKCIa U BBIYUCIICHUS) 3aBEPILIACT
dbopMupoBaHUE HABBIKOB HCIOJIL30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE
ObIO HAuaTO B OCHOBHOHM IKoje. B crapimieil mikoine ocoboe BHUMAaHUE
yaemsiercsi  (GOPMHUPOBAHUIO  TMPOYHBIX  BBIUYMCIUTENIBHBIX  HABBHIKOB,
BKJIIOYAIOIIUX B Cce0S  HCMONBb30BAaHME  Pa3UyHbIX  GOpM  3alucu
JEHUCTBUTEIBHOTO YUCIIA, YMEHUE PAIMOHAJIBHO BBITIOJIHATH JIEUCTBUS C HUMH,
nenarb MPUKUIKY, OLEHUBATh pe3ynbrar. OOyuarommuecs MOJy4aloT HaBBIKU
NPUOMMKEHHBIX ~ BBIYKMCICHUHM,  BBINOJIHEHUS  JIEUCTBUH €  4YHUCIIaMH,
3aMMCAaHHBIMU B CTaHAAPTHOW (opMe, WCIONB30BAHUS MaTEMaTHUYECKUX
KOHCTAHT, OIIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

Jlunusa «YpaBHEHHUS U HEPABEHCTBA» PEAM3YETCsl HAa MPOTSIKEHUU BCETO
oOydeHHUsI B CTapuied NIKoJie, MOCKOJIbKY B KaXJOM pas3feie MporpaMmMbl
MPENyCMOTPEHO  pEIIeHHWe  COOTBETCTByIOmMX  3amad.  OOydarommecs
OBJIQJICBAIOT PA3JUYHBIMU METOJAMM PEIICHUS UENbIX, pPaluOHAIbHBIX,
UppalMOHATBHBIX, MOKA3aTeNbHBIX, JIOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX



ypaBHEHU, HEpaBEHCTB U uX cucteM. [lomyyeHHble yMEHUs UCTIONBb3YIOTCS MPU
UCCeNoBaHUU (YHKIUH C TOMOUIBI0 MPOU3BOJHOM, pEUICHUH MNPUKIAIHBIX
3aJad M 3a3Ja4 Ha HAXOXJACHHWE HauWOOJBIIMX W HAUMEHBIIMX 3HAYCHUU
bynkiuu. JlanHas comep)kaTelbHas JIMHUS BKJIIOYaeT B Cce0S  Takke
dbopMHUpOBaHUE YMEHUH BBIMOIHATH pacd€Thl 10 (hopmynam, mpeoOpa3oBaHuUs
LEJbIX, pAllUOHATBHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH,
a TakXkKe BBIPAKEHUW, COAEp)KaluX CcTeneHu u Jorapudmsl. braromaps
M3yYEHHUIO anreOpanyeckoro marepuajia MPOUCXOIUT JalbHEWIee pa3BUTHE
QITOPUTMHUYECKOTO M aOCTPaKTHOIO MBIIIJICHUS Yydaluxcs, (OopMHpYIOTCS
HABBIKA JIEYKTUBHBIX PAaCCYXJIEHUW, pabOThl C CHUMBOJBHBIMU (OpMaMu,
MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BHUAE pABEHCTB W
HepaBeHCTB. AinreOpa npemiaraeT 3(pQeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
MIPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HAJIIAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTHU KakK A3bIKa HAYKHU.

ConepxarenbHo-MeToAndeckass JUHUS «DyHKUMU U TpaduK» TECHO
MEPeruIeTaeTCsl C JIPYTUMU JUHUSMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T TOCIENOBATENBHOCTh H3y4YeHUs Marepuana. l3ydeHune CTEneHHOU,
MOKAa3aTeIbHOM, JOTapu(MHUUECKOH U TPUTOHOMETPUUECKUX GYHKIUH, HX
CBOICTB U I'padUKOB, UCTOIb30BaHNE (PYHKIIUH JJIsl PEIICHUS 3a/1a4 U3 JPYyTUX
y4eOHBIX MIPEIMETOB U peaibHOM KU3HU TECHO CBA3aHO KaK C MAaTeMAaTUYECKUM
aHaJIU30M, TaK U C pELIEHUWEM YypaBHEHHM M HepaBeHCTB. [Ipu 3TOM Gombuioe
BHUMaHHE yAemsIeTcs (OPMUPOBAHHWIO YMEHHUS BbIpaXarb (QopmyiaamMu
3aBUCHUMOCTH MEXKJy Pa3JIUYHBIMU BEIMYMHAMHU, HCCIIEIOBATh IOJyYECHHbBIE
byHKIIMU, CTpouTh HX rpaduku. Marepuan 3TOH colep)KaTeabHON JIMHUH
HalleJeH Ha pa3BUTHE YMEHUH U HABBIKOB, IO3BOJISIIONIMX BBIPAXKAaTh
3aBUCUMOCTH MEXJIy BEJIIMYMHAMU B Pa3IU4YHON (QopMe: aHAIUTUYECKOM,
rpadudeckori u cinoBecHol. Ero wm3yueHume cmocoOCTByeT pa3BUTHIO
AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETH3AIINH,
UCIIOJIb30BAHMIO aHAJIOTUH.

ConepxarenbHas nuHus «Hauana MaTemMarnuecKkoro aHajan3a» MO3BOJISIET
CYILLECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTHYECKUX, TAK U IPUKIAIHBIX 3a1a4,
JIOCTYIHBIX O0Yy4aIOIKUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTD MCCIIEA0BATh
U CTpOouTh Tpaduku (yHKUUN, ONPENENsITh WX HAUOOJBIINE U HAUMEHbIINE
3HAYEHUS!, BBIUUCIATH IUIomaan Guryp m oObEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpeHHus1 TmpoleccoB. JlaHHas coaeprKaTelbHasl JIMHHUS OTKPHIBAET HOBBIE
BO3MO)XHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJEJIEH peajbHbIX CHUTyaluH,
HaXOXKICHUS HAWIY4lllero pEIIeHHss B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMU



MaTeMaTHYeCcKOT0  aHalu3a  CIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaTEHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIIUICHUSI, (JOPMUPOBAHUIO YMEHUI
pacrmo3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U NUCKYCCTBE.
OOyuarorecss y3HAaIOT O BBIJAIONIUXCS PE3yIbTaTax, IMOJYyYEHHBIX B XOJE
pa3BUTHS MaTeMaTHKH KaK HAyKH, U KX aBTOPaX.

ConepxarebHO-METOANYECKass JUHUS «MHOXECTBA H JIOTHKa» B
OCHOBHOM MOCBSIIIIEHA AJIEMEHTaM TEOPHH MHOKECTB.
TeopeTHKO-MHOKECTBEHHBIC — MPEACTABICHUS  MPOHHU3BIBAIOT BECh  KypC
IIKOJIPHOM MaTeMaTWKd | TpeJiaraloT Haubojiee YHHBEPCAIbHBIA SI3BIK,
OOBETUHSIONINI BCE pa3/eibl MAaTeMaTHKU U €€ TPUIIOKCHUIA, OHH CBSI3BIBAIOT
pa3Hble MaTeMaTHYECKUE TUCIUIUIMHBI B €IUHOE Iienoe. [103ToMy BakHO NaTh
BO3MOXXHOCTh ~ IIIKOJIBHUKY TIOHAMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMAaTHKH U UCIIOIB30BaTh €0 JJI BHIPAKCHHSI CBOMX MBICIICH.

B kypce «AnreOpa u Hadana MaTeMaTHYE€CKOTO aHAJU3a» MPUCYTCTBYIOT
Tak’keé OCHOBBI MAaTEeMaTWYeCKOTO MOJICIMPOBAHMS, KOTOPHIE IPHU3BAHBI
chopMHpOBaTHP HABBIKM TIOCTPOCHHSI  MOJEICH  peanbHBIX  CHTYyaIlHi,
UCCIIEJIOBAHUA O3TUX MOJENeH ¢ TOMOIIBI0 ammapara aiaredopel U
MaTEeMaTHYECKOTO aHajJu3a U UHTEPIPETAINH MMOTYYECHHBIX pe3ysbTaToB. Takue
3aJaHUsl BIUICTEHBI B KaXIBIH W3 Pa3/IelioB MPOTPaMMbI, MOCKOJIBKY BeECh
MaTepuall Kypca IUPOKO UCIIONB3YETCs TSl PEIICHHs TPUKIAIHBIX 3aa4. [Ipu
pPEIICHUM  pPEaIbHBIX  NPAKTUYCCKUX  3a7ad  ydYalluecss  pa3BHBAIOT
HaOIIOATeIbHOCTh, YMEHUE HAXOIWUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
UCIIOJIb30BaTh ~ aHAJIOTHIO, 0000IIaTh U  KOHKPETU3MPOBATh MPOOIieMy.
JlesTenbHOCTh TI0  (DOPMUPOBAHUIO HABBIKOB PEIICHHS MPHUKIAIHBIX 33739
OpraHmM3yeTcsi B TpOIlecce M3YYCHHsI BCEX TeM Kypca «AnrebOpa w Hayana
MaTeMaTHIEeCKOTO aHaTN3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM miaHe Ha W3y4yeHHE Kypca aureOpbl M Hadall MaTeMaTHYECKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca
B Henento B 11 kiacce, Bcero 3a JiBa rojga ooyueHust — 170 gacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BBIYMCTICHUSA

Panmonanehpie yncna. OOBIKHOBEHHBIE U JE€CSTHUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUYHBbIE TepuoauyYeckrue JApodu. ApudmeTudeckue omnepaium ¢
palMOHAJIBHBIMUA ~ YHUCJIaMHU, [OpeoOpa3oBaHUs  YUCIOBBIX  BBIPAXKEHUMU.
[IpumeHnenue apoOeil W TPOLEHTOB MJis PEIICHUS MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAJIbHOW KU3HMU.

JlelicTBuTenpHble 4Kciia. PalMoHambHbIE W UPPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue orepanuu ¢ JIeUCTBUTENbHBIMU yuciaamMu. [IpubmmxEHHbIe
BBIYMCJIEHUSA, IIpaBWJIa OKPYIIIEHUS, NPUKUAKA W OLEHKa pe3yJibTara
BBIYHCIICHUMU.

Cremenb ¢ menbiM  mokaszarenem. CranmaptHas ¢dopMa  3amucu
neicTBuTenbHOrO uncna. Mcmonbp3oBaHue mnoaxoismiel  (GopMmbl  3amUCU
JNEUCTBUTENBHBIX YUCEN JJIS PELICHUs MPAKTUYECKUX 3a7ad U MPEACTABICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu. JleWictBusa ¢
apu(PpMETUICCKUMH KOPHIMHU HATypPaJIbHON CTEIEHHU.

CuHyCc, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC, apKTaHT'€HC YHUCIIOBOIO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa 1 TOXI€CTBEHHBIE TPEOOPA30BAHUS.

[IpeoOpazoBanne  TPUTOHOMETPUYECKUX  BbIpaxkeHHil.  OCHOBHBIC
TPUTOHOMETPUUYECKUE (POPMYJIBI.

YpaBHEHUE, KOpEHb YpaBHEHHUs. HepaBeHCTBO, pellleHWE HEPABEHCTBA.
Meton uHTEpBaNOB.

Pemmenue 1enpix u 1poOHO-palliOHATBHBIX YPABHEHHUN 1 HEPABEHCTB.

PelreHne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Peuienue TpUroHOMETpUIECKUX YPABHEHU .

[IpuMeHeHne ypaBHEHMN W HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JaCTEN HAyKHU U PEaTbHOM KU3HH.

DOyHKUNHA U TPaPuKn

OyHkums, crnocoObl 3amaHus GyHkuu. Ipaduk PyHknuu. B3anmnO
oOparHble (PyHKIHUU.

OO6nacTp onpeneneHrs 1 MHOXXECTBO 3HaueHui pyHkuuu. Hynu pyHknum.
[TpomexxyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIHH.



CrenenHas (yHKIMS C HaTypaJdbHBIM U 1IeJIbIM Noka3ateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS #-OM CTENEHHU.

Tpuronomerpruyeckass OKpPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKHX
(GYHKITUH YUCIIOBOTO apryMEHTa.

Hauana MaTemMaTH4ecKoro aHajimn3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  MOCJENIOBATEIIbHOCTEH.
MOHOTOHHBIE TTOCJIEIOBATEILHOCTH.

ApudpmeTrnueckass M reoMeTpUyeckas IMpPOrpeccud.  beckoHeyHO
yObIBaroIas reomerpudeckas mnporpeccus. Cymma OecKOHEYHO yObIBaromien
reoMeTpuieckoil nporpeccun. opmyna CI0KHBIX MpoleHTOB. Mcnonb3oBanue
MPOTPECCUU JJIS PELICHMS pealIbHbIX 3a/1a4 MPUKIIATHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, olepalny HaJl MHOKecTBaMHU. Jlnarpammel Ditnepa—BenHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO anmnapara JJjisi OMUCAaHUS pealbHbIX
IPOLIECCOB U SBJICHUMN, TP PEUICHUH 3a]1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, ClIeICTBUE, J0KA3aTEIbCTBO.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbnsie u nenbie yncna. [Ipu3naku JenMmMoCcTy HEbIX YHCElL.

CreneHb ¢ pallMOHAIBHBIM TMOKa3aresemM. CBONCTBA CTEIECHHU.

Jlorapudm uucna. JleciTuuHble U HATypalbHbIE JOTaPUPMBI.

YpaBHeHUSA U HEPABEHCTBA

[IpeoOpazoBaHue BHIPAKEHUMN, COEPIKAIINX JIOTaApUPMBI.

[IpeoOpa3zoBaHue BBIpAXKEHUM, COAEPKAIIMX CTENEHU C PALMOHAIBHBIM
ITOKa3aTENEM.

[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI U HEPABEHCTBRA.

Cucrembl JIMHEWHBIX YypaBHEHUU. PellleHWe TPUKIATHBIX 3a7ad C
ITOMOIIBIO CHCTEMBI JINHEVHBIX YPABHEHHUI.

CucTeMbl U1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajad U 3a7ad U3 Pas3IudHbIX 00JacTell HAyKH U peanbHOU
KU3HU.

DOyHKuMU U rpaduku



Oyukius. [lepuonnueckue ¢yHkuuud. IIpoMexyTku MOHOTOHHOCTH
dbynkuun. MakcumyMbl 1 MUHUMYMBI (GyHKIMU. Haubomnbliiee 1 HauMeHbIIIee
3HaYeHUE QYHKITUU HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, KX CBONCTBA U TpadUKH.

[TokazarenpHas u jorapupmudeckas PyHKIMH, UX CBOMCTBA U rpaduKH.

Ucnonw3oBanue rpadukoB QGYHKUUA 718 pEHICHUS YpaBHEHUH U
JIMHENHBIX CUCTEM.

Hcnonp3oBanne TpadukoB (QyHKIUN IS HCCICAOBAHHS TPOILECCOB H
3aBUCUMOCTEH, KOTOPHIE BO3HHMKAIOT MPU PEIICHUU 3a/1ad U3 APYTUX y4eOHBIX
IPEAMETOB U peabHOMN )KU3HH.

Hauyana mareMaTu4yeckoro aHajusa

HenpepoiBubie pyHKIIMu. MeTo MHTEPBAIOB JIJ1s1 PEIICHUSI HEPABEHCTB.

[IpousBognas ¢yHkumu. leoMerpuueckuidi ©W  (U3HYCCKUH  CMBICT
ITPOU3BOTHOM.

[IpousBonHble  3ME€MEHTAPHBIX  (QYHKIUH. DOpMylnbl  HAXOXKIEHUSA
MIPOU3BOJHON CYMMBI, MPOU3BEACHUS U YACTHOTO (DYHKITUH.

[Ipumenenne MpOU3BOAHON K HMCCIENOBAaHHUIO (PYHKIIMH Ha MOHOTOHHOCTD
U OIKCTpeMyMbl. HaxoxneHue HauOONbIIEr0 W HAWMEHBIIETO 3HAYeHUs
(YHKIIMU HA OTPE3KE.

[IpuMeHeHne TPOU3BOAHOM Il HAXOXKJICHHUS HAWIYUIIEro pPEIICHUs B
NMPUKIIAIHBIX 3a/a4ax, s OINPEIeJeHUs CKOPOCTH IpoLecca, 3aJaHHOrO
dbopmMyIoit mim rpapuKoM.

[TepBooOpa3znas. Tabauia nepBooOpa3HBIX.

WNurterpan, ero reoMerpuueckui ¥ (U3NUYECKUN CMBICI. Beraucienue
uHTerpana no gopmysne Herorona—IJleitOnuua.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTo mpenMera «Maremaruka» AODKHO OO0ecredynBaTh
JIOCTIKEHHE Ha YpPOBHE cpenHero oOmero o0pa3oBaHUs —CIEAYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3y/NbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOIro MpeaMera
«MaremaTtuka» XapakTepu3yoTcs:

I'paxxnanckoe BocnuTaHUE:

C(hOPMHPOBAHHOCTHIO TPAKIAAHCKOW TMO3UIIMH  OOYyYarolerocs Kak
AKTUBHOIO U OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOTO OOUIECTBA, MPEACTaBICHUEM
O MaTeMaTM4YeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYD,
SBJICHUHM, TPOLEAyp TpakAaHCKOrO o0OIecTBa (BbIOOPHI, OMPOCHl U TIp.),
YMEHHUEM B3aUMOJICHCTBOBATh C COLUAIIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU C
uX QyHKIUSIMU U HA3HAYCHHUEM.

[TarpuoTndeckoe BOCIUTAHUE:

C(hOPMUPOBAHHOCTHIO ~ POCCUMCKOM  TIpaXXJAaHCKOM  HUJIEHTUYHOCTH,
YBaKEHHUSI K MPOILJIOMY M HACTOSIIEMY POCCUHUCKON MareMaTHuKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUAM POCCUWCKMX MAareéMaTUKOB M POCCHUUCKOMN
MaTEMaTUYECKOM WIKOJIbI, K MCIIOJIb30BAHUIOD JTUX JOCTHXKEHUI B APYyrux
HayKaXx, TEXHOJIOTUAX, C(pepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEU POCCUICKOTO HapOo/a;
c(hOPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO TIOBEIICHUS,
CBA3aHHOTO C MPAaKTUYECKUM IPUMEHEHUEM JOCTMIKEHHW HAyKu U
JESATENbHOCTBIO YUYEHOI0; OCO3HAaHMEM JIMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOWYUBOTO OYIYIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOUIEHHWEM K MHPY, BKJIKOYAs 3CTETUKY MAT€MaTH4e€CKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad4, peLIeHNH, pacCyXJIeHUM;
BOCIPUMMYMBOCTBIO K MAaTE€MaTUYECKHMM acClEeKTaM pa3JIMYHbIX BHJIOB
HCKYCCTBA.

Pur3nyecKkoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTeMaTUYeCKHe 3HaHUS B
MHTEpecax 3J0poBoro u Oe3omacHoro oOpa3a KU3HU, OTBETCTBEHHOIO
OTHOILIEHUSI K CBOEMY 3JIOPOBBIO (30pOBOE MHUTaHUE, COalaHCHUPOBAHHBIN



PEXKUM 3aHATUN U OTIbIXA, PETyNApHas Gpu3ndeckas akTUBHOCTh); GU3HMUECKOTO
COBEPILICHCTBOBAHUS, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIBLHOU
NEATENBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuuHbiM  chepam  TpodeCcCHOHAIBHOM  ACATEILHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUJIOKEHUSIMU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymerd mpodeccun W peaau30BbIBATh COOCTBEHHBIC >KH3HEHHBIC IUTAHBI
TOTOBHOCTHIO W CHOCOOHOCTBIO K MaTeMarnueckoMy oOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha MPOTSHKEHUU BCEHl KU3HU;, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MaTeMaTU4eCKOM HAIPaBJIE€HHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJIOTHUECKOW KYJIbTYPhI, TTOHUMAHUEM BIUSHUS
COLMAIBHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSHUE MNPUPOJHOM W
COLIMAJIBHOM Cpelibl, OCO3HAHHEM TJIO0AJIbHOIO XapakTepa HKOJIOTHYECKHUX
npo0aeM; OpueHTaIMel Ha TPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JIJIs1 pelIeHUs
3a/1a4 B 00JaCTH OKPYXKAIOMIECH Cpe/ibl, MIIaHUPOBAHUS MTOCTYIKOB M OLIEHKU MX
BO3MOXKHBIX MOCJIEACTBUM ISl OKPYKAIOLIEN CPEbI.

[{eHHOCTH HAyYHOTO NTO3HAHUS:

c(hOopMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKu U OOIIECTBEHHOW MPaKTHUKU,
MOHNMAHUEM MAaTEMaTUYeCKOW HAyKH Kak c(pepbl 4eI0BEUECKOMN NesATeIbHOCTH,
ATANoB €€ pPa3BUTHUS U 3HAYMMOCTHU I PA3BUTHUS LMBUIW3ALMU; OBJIAJICHUEM
A3bIKOM MATE€MATUKW UM MaTEMaTHYECKON KyJIbTYypOM KaK CPEICTBOM MO3HAHHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO H  HCCIENOBATENbCKYIO
NEATENbHOCTh UHJIUBUIYaJIbHO U B TPYIIIIE.

METAHPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaTbl OCBOCHHSI TPOTrpaMMbl y4eOHOTO MpeAMeTa
«Maremartuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUGHBIMU
0eUCmeUAMU, YHUBEPCATbHLIMU Pe2YTISAMUBHBIMU OeUCNBUIMU.

1) Vuusepcanvnvie noznasamenvmvle Oeiicmsus,  o0Oecneuudarom
Gopmuposarue 6a3068blX KOZHUMUBHBIX NPOYECCO8 00yYaroumuxcs (0ceoeHue
Memo0o08  NO3HAHUA — OKpYJcarowjeco  mMupa,  HpUMeHeHue  JIOSUYECKUX,
uccne008amenbCKux onepayutl, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBrpie tornueckue qeUCTBUS:



BBISIBJISITH u XapaKTepu30BaTh CYLIIECTBEHHbIE PU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUN MEXKIY TOHSATUSIMU;
dbopMyTupoBaTh OTIpEICIICHUS TIOHSITUH; yCTaHABJINBATh
CYIIECTBEHHBIH MPHU3HAK KJIacCH(UKAIIUU, OCHOBAHHS ISl 0000IICHUS
Y CpaBHEHUS, KPUTEPUH NPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (HOPMYJIMpOBaTh U TPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, CAUHUYHBIC, YACTHBIC W 00IINE;
YCIIOBHBIE;

BBISIBIISIT ~ MaTEeMaTHMUYECKUE  3aKOHOMEPHOCTH, B3aHMMOCBSI3HM U
NpPOTUBOpeUUss B (pakTax, JAHHBIX, HAOIIONEHUAX WM YTBEPKICHUSX;
npenjaraTb  KpUTEpUW  JUIS  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeaTh BBIBOJBI C MCTOIB30BAHUEM 3aKOHOB JIOTHKHU, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
NPOBOAUTH  CAaMOCTOSITENIbHO  JIOKA3aTelIbCTBA  MaTEeMaTHYECKUX
YTBEP)KICHUNW  (MpsMbIE ©W  OT  MPOTHBHOTO),  BBICTPAWBATH
apryMEHTAIUIO, TPUBOIUTE IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh CIOCO0 pemieHuss ydeOHOM 3ahaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOoJiee MOIXOMAIMIUNA C YIETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

bazoBbie HCCICO0BATCIILCKHEC HeﬁCTBHHI

UCIIONb30BAaTh  BOMNPOCHl  KaK  HCCIEAOBATENbCKUM  HMHCTPYMEHT
MO3HAHUA;, (OPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIIHME MPOTHUBOPEUUE,
npoOseMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh ~ CAMOCTOSATENIbHO  CIUIAHUPOBAHHBIA  KCIIEPUMEHT,
UCCJIeIOBaHNE TI0 YCTAaHOBIIGHUIO OCOOEHHOCTEHW MaTreMaTH4YeCcKOro
00bEKTa, SIBICHMS, MPOLIECCAa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
o0BbeKTaMu, SIBIICHUSIMU, TTPOIIECCAMM;

CaMOCTOATENLHO  (pOPMYAUPOBaTH OOOOIICHWS] ¥  BBIBOABI  I10
pesyapTaraM MPOBENEHHOTO HAONIONEHHUs, HMCCIECIOBAaHUS, OIICHUBATH
JIOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IICHU;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, & TAKKE BBIJBUTaTh
MPEANONIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabota ¢ nadopmanmeii:

BBIABIIATD ,Z[CCI)I/IHI/ITBI I/IH(I)OpMa]_II/II/I, JaHHBIX, H€O6XOI[I/IMI>IX JJIs1 OTBECTA
Ha BOIIPOC U AJIA PCIICHUA 3ada49U,



2)

BBIOMpATh HMHPOpPMALMIO W3  HCTOYHMKOB  PAa3jUYHbIX  THIIOB,
aHAJM3UPOBATb, CUCTEMATU3UPOBATh 51 UHTEPNPETUPOBATH
uHGOPMAINIO PA3IMYHBIX BUIOB U (POPM MPEACTABICHUS;
CTPYKTypUpOBaTh HMHGOPMAIIUIO, TPEACTABIATh €€ B Pa3IUYHBIX
dbopMax, HILTIOCTPUPOBATH IPpaPUUECKU;

OLICHMBAaTh  HAA&KHOCTH  MHGOPMALMM MO  CaMOCTOSITENIbHO
c(hOpMyYJIUPOBAHHBIM KPUTEPHUSM.

Yuueepcanvnvie Kommynuxamuguwle Oelicmeus, obecneuusaiom

chopMupoBaHHOCMb COYUATBHBIX HABLIKOS 00YHUAIOUUXCSL.
OO0uieHue:

BOCIIPUHUMATh H (OPMYIHUPOBATh CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U TENSAMU OOIICHHS;, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3PEHHUA B YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh
HNOSCHEHUS 0 XOAy PEeUIeHMsI 3a]laud, KOMMEHTUPOBATH MOITYYEHHbBIN
pe3yabTar;

B XO/€ OOCYXJECHHS 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXKJIaeMOM
TEMBI, IPOOJIEMBI, PEIIaeMOil 3a/1auu, BHICKA3bIBaTh UACH, HALICTICHHBIC
Ha TIOMCK pEILIEHUS; COMOCTABIATH CBOU CYKICHHUS C CYXICHUSIMHU
JIPYrUX YYacTHUKOB Juanora, OOHApYKHUBAaTh pPa3IMude M CXOJICTBO
NO3ULKKA; B KOPpPEKTHON ¢opMe (HopMynrpoBaTh pa3HOMIACUSA, CBOU
BO3paKEHUS;

OPEICTaBIATh  PE3YJNbTaTbl  peUIeHHs]  3aJa4d, OKCIEPHUMEHTa,
UCCJIEIOBAaHUsA, TPOEKTa; CaMOCTOSTENBHO  BbIOMpaTh  (popmar
BBICTYIJICHUST C Y4€TOM 3ajad Mpe3eHTaluu U O0COOEHHOCTEU
ayJqUTOPHH.

CoTpyITHU4ECTBO:

MOHUMAaTh W  WCIIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIVBUYaJIbHON pabOThl NIPH PEIICHUH Y4YEOHBIX 3a7a4; MPUHUMAThH
1eldb COBMECTHOM  JESTENbHOCTH, IUIAHUPOBATh  OpPTaHU3ALMIO
COBMECTHOM paboThl, pachpeAessTh BUIBI pabOT, JOroBapuBaThCs,
oOCyXJaTh TpOIECC W pe3yabTaT paboThr; 0000maTs MHEHUS
HECKOJIBKHUX JIOACH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax padoTel (oOcyxkaeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOI YacCTh
paboOThl ¥ KOOPAWMHHUPOBATH CBOW JEUCTBHSI C JPYTUMHU YJI€HAMU
KOMaH/IbI; OI[CHUBaTh Ka4eCTBO CBOETO BKJIaJa B OOIMK TPOAYKT IO
KpUTEpHsM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.



3)  Vuusepcanvmvlie  pezynamugnwvle  Oeilicmeus, — obecneuusarom
GopmuposaHue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCHIU.

Camoopranuzanus:

COCTaBJIAATh IUIAH, AQJTOPUTM pEIIEHUsl 3aJayd, BBIOMpaATh Crocod
pelieHuss ¢ YY4ETOM HMEIOLIUXCS PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTUPOBAaTh BAapPUAHTBHl PELICHUH C Y4ETOM HOBOWU
UH(pOpMaLHH.

CaMOKOHTpOJIb:

e BIIAJCTh HABBIKAMU I[IO3HABATEIBbHOM pedekcuH Kak OCO3HaHHUS
COBEpPIIAEMBbIX  JEHCTBHUM M  MBICIUTEIBHBIX  IPOLECCOB, HUX
pe3yabTaToB; BIAAETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
npolecca 1 pe3ysibTaTa peleHus MaTeMaTHYeCKOM 3a/1auH;

e IPEIBHUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH pELICHUU
3aJladd, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOSITENbCTB,  JAaHHBIX, HAWJEHHBIX  OMIMOOK,  BBIABIECHHBIX
TPYAHOCTEN;

e OIICHUBATb COOTBETCTBUE peE3yJbTara LEIU WU YCIOBUSAM, OOBICHSTH
IPUYHHBI TOCTHKEHUS WM HETOCTUKEHUS PE3YIbTATOB ACSITEIBHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3VYJ/IBTATBI

OcBoenune ydeOHOro Kypca «Anredpa M Havyajla MaTeMaTUYECKOTO
aHajM3a» Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs JOKHO 00ECIeunBaTh
JTOCTHXKEHUE CIEAYIOMUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

10 KJTACC

Yuciia v BbIYMCICHUS

OnepupoBaTh TOHATHUSAMHU: PAIMOHAIIBHOEC W JACHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS JPOOB, MPOIEHTHI.

Boimonuare  apudmerndeckue  omepalMM  C  palMOHAIBHBIMUA |
JCHCTBUTEIHLHBIMH YHCIAMHU.

BeimonmHaTh  MpUOMMKEHHBIE — BBIYUCIICHHS,  WCIOJIB3YS  IpaBHIIA
OKPYTJICHUS, IeJIaTh MPUKUAKY U OIEHKY PE3y/IbTaTa BEIYMCIICHUA.

OnepupoBaTh MOHATUSIMHU: CTETECHb C IEJIBIM IOKa3aTejeM; CTaHAapTHas
dbopma 3amucu JAEUCTBUTENBHOIO YMCIA, KOPEHb HAaTypajbHOW CTENeHH;
MCITOJIB30BATh TMOAXOAAIIYI0 (GOpMy 3amuCH ACHCTBUTEIBHBIX YHCEN IS
pEIICHUS MPAKTHYECKUX 3a7a4d U TPECTABICHUS JaHHBIX.



OnepupoBaTb NOHATUAMHU: CHHYC, KOCUHYC M TaHI€HC IPOM3BOJIBHOIO
yIJa; HUCIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yIiia 4epe3  oOpaTHble
TPUTOHOMETpUYECKHUE DYHKITUH.

YpaBHEHUS U HEPABEHCTBA

OnepupoBarh MOHATUAMH: TOXKAECCTBO, YPABHEHUE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHATBHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BelmonHATh TpeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHHUI U PEIIaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BoeimnonHaTe npeoOpa3zoBaHusl 1ENbIX, PALIMOHAIBHBIX U HPPAaLlMOHAIBHBIX
BBIDQKEHU M pElarb OCHOBHBIE THUIBI LEJbIX, PAaUHOHAIBHBIX U
MppalMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATs ypaBHEHHs W HEPABEHCTBA I PELICHUS MATEMATHYECKHUX
3aJla4 U 3a/1a4 U3 pa3IMuHbIX 00JIacTel HAYKU U PeaTbHOM KU3HH.

MopnenupoBaTh peajbHbIE CHUTyallUd Ha $3bIKE anreOpbl, COCTABIATH
BBIPDAKECHUS, YPAaBHEHMS, HEPABEHCTBA II0 YCIOBHMIO 3aJaud, HCCIENA0BATH
MOCTPOECHHBIE MOJIENU C UCIOJIb30BAaHMEM aIlapara ajreopsl.

DyHKUNHA U TPaPuKu

OneprpoBarh NOHATUAMU: (PYHKILIHS, CIOCOOBI 3aJaHUs] PYHKLIMU, 00JIaCTh
OTpEEIICHUS] U MHOXKECTBO 3HA4eHU (YHKUUHU, Tpa@uK (QyHKIMH, B3aUMHO
oOparHble (PyHKLHUU.

OmnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUYETHOCTh (YHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA.

Hcnonp3oBarh rpaduku QyHKUNN I pELICHUS] YpaBHEHUIA.

Crpoutb u uyuTarb TrpapuKd JUHEHHON (QYHKIMHM, KBaAPaTUYHOU
(YHKIMU, CTENEHHON (PYHKIMH C LIEJTBIM OKa3aTEeIEeM.

Wcnonws3zoBare rpaduku (YHKIUE [UIsI HUCCIEIOBaHHUS IPOLIECCOB U
3aBHCHMOCTEH MPH PELIEHUH 3a7a4 U3 IPYTUX yueOHbIX PEIMETOB U pealbHON
’KU3HU; BbIpaxkaTh (opMyIamMH 3aBUCUMOCTH MEX1y BEIUUYMHAMMU.

Hauyana mareMaTu4yeckoro aHajusa

OmnepupoBaTh MOHATHSAMH: IMOCIEIOBATEIBHOCTh, apUpMeTHUeCcKass U
reOMETPHUYECKast POIPECCUMN.

OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YyOBbIBaIOLasi IeOMeTpHuYecKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH r€OMETPUUYECKON MPOrPECCHH.

3aiaBarh MOCJIEN0BATENBHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30Bare CBOWCTBA MOCHEAOBATENBHOCTEM H IPOTPECCHM IS
pelIeHns pealIbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA



OnepupoBaTh NOHATUAMU: MHOKECTBO, OIIEPALIMHA HAJl MHOKECTBAMH.

Hcnonp30Barh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisl  ONKCAHUSA
peaybHBIX MPOLIECCOB M SIBICHHM, MPU PEIICHUM 3aJa4 U3 JIPYruX Y4eOHBIX
IIPEAMETOB.

OnepupoBaTh  NOHATHSAMH:  OINpPEACIICHHE, TEOpeMa,  CIEICTBHE,
J0Ka3aTeNbCTBO.

11 KUJIACC

Yucia 1 BbIYMCICHUSA

OnepupoBaTh MNOHATHSAMH: HAaTypaJIbHOE, ILIEJIOE€ YKCIIO; HCIIOJIB30BATh
OPU3HAKK JEIMMOCTH LEJbIX YHCEN, PAa3JI0kKEHUE 4YHCIa Ha IPOCThIC
MHOXKUTEIH JJIsI PEIICHUS 3a]1a4.

OnepupoBaTh NOHITHEM: CTENEHD C PALIMOHAIBHBIM IT0KA3aTEIEM.

OmnepupoBarh NOHATHAMU: Jorapudm ducia, JeCITUUHbIE U HAaTypaJlbHbIE
JoTapu(pMBbI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh cBOMCTBa CTeNeHW [Uisi MpeoOpa3oBaHUs BBIPAKEHUN;
ONEPUPOBATH MOHATHUAMU: MOKA3aTEIbHOE YPaBHEHNE M HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIBI II0KA3aTeJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMs BBIPAKEHUM, CcOAEpKalMX Jorapudmsl;
OMepUpOBaTh MOHATUSAMU: JIOTapU(PMUUYECKOE YypaBHEHHUE K HEPABEHCTBO;
pemaTb OCHOBHBIE THUIIbI JIOrapU(PMUYECKHX YPaBHEHUI 1 HEPABEHCTB.

Haxomute pemenus npocTenimmnx TpPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMHU: CUCTEMA JIMHEHHBIX YPABHEHHUN U €€ PEILCHNUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEMHBIX YPaBHEHUN Ul PEIIEHUS NPAKTUYECKUX
3az1a4.

HaxomuTe  pemeHnss  nOpoCcTEMIIMX  CUCTEM M COBOKYIIHOCTEH
palMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.

MopnenupoBaTb peajbHblE CHUTyallUd Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAKEHUS, YPaBHEHMS, HEPABEHCTBA W CHUCTEMBI IO YCJIOBUIO 3aJ]1a4H,
MCCJIEeI0BaTh OCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM armapara ajareopbl.

DYyHKIUU U TPAPUKH

OnepupoBaTh MOHATUSAMU: NepUonUYecKass (QYHKIMS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKLHMH, TOYKM OJKCTpeMyma (QYHKIMM, HauOojbllee U
HaMMeEHbllIee 3HaueHUs (QYHKIUU Ha TPOMEKYTKE; HCHOIb30BaTh HX I
UCCIeN0BaHus (PYHKIMH, 3aJaHHON TPaQUKOM.



OnepupoBaTh NOHATUSAMU: TpadUKHU MMOKa3aTeNbHOM, JorapupMUyIeCcKoil u
TPUTOHOMETPUUYECKUX (PYHKIIMI; N300pakaTh X HAa KOOPAMHATHOMN IUIOCKOCTHU
Y UCIOJIb30BATh ISl pELIEHUS] YPAaBHEHUI 1 HEPABEHCTB.

N300paxkarh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKd JTHUHEHHBIX
ypaBHEHUH U UCTOIb30BaTh UX ISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN.

Ucnonw3oBarh rpaduku (QyHKIUN Uil UCCIAEAOBaHUS MPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX yY€OHBIX TUCHUILINH.

Havasa MaTeMaTH4ecKoro aHajmsa

OnepupoBaTh TMOHATUSIMU:  HENpEpbIBHAS  (QYHKUHUSA; [POU3BOAHAS
(YHKIMU; UCTIONB30BaTh T€OMETPUUECKUN U (PU3UUECKUNA CMBICT MPOU3BOAHON
JUISL pelIeHus 3a/1au.

Haxomuth  mpouw3BOAHBIE  3JIE€MEHTAapHBIX  (YHKUWN,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (DYHKIIUH.

Wcnonp30BaTh  MPOU3BOAHYIO Ui HUCCIENOBaHHUA  (QYHKIMM  Ha
MOHOTOHHOCTb W JKCTPEMYMbI, NPUMEHSTh pPE3ylbTaThl MCCIEAOBAHUS K
MOCTPOCHUIO TPAPUKOB.

Hcrnonb30Barh NPOU3BOAHYIO JUISl HAXOXKJICHHUS HAWIYYIIEro pelIeHUs B
MPUKJIAJAHBIX, B TOM YHCJIE COLIMAIbHO-IKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh TMOHATUSMU: IE€pBOOOpa3Hass W UWHTErpaj; TOHUMATh
reOMEeTPUYECKUN U (PU3UUECKUNA CMBICI UHTETpaIa.

Haxomute mepBooOpasHble  AJIEMEHTAPHBIX  (YHKUUH;  BBIYHUCIATH
unrerpai no gopmyne Hororona—Jleitonuna.

Pemarp npukinaaHele 3a/1a4d, B TOM YHCIE COLUAIBHO-3KOHOMUYECKOIO U
(U3MYECcKOro Xapakrepa, CpeJICTBaMU MaTeMaTHueCKOro aHaIu3a.



TEMATUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne KoauuecTBo yacoB

HaumenoBanue pa3aesioB

n/ Kontponabnbie
U TeM NPOrpaMMblI Bcero

n padoThI

MHoxkecTBa

panroHaIBHBIX U

JEUCTBUTEILHBIX YUCEIT. 14 1
PannonanbHble ypaBHEHHUS

Y HEpPaBEHCTBA

DYHKIUA U TPAPUKH.

CreneHs ¢ HeJIbIM 6

IoKa3arejaeM

ApudmeTnueckuii KOpeHb
Nn—OM CTENeHH.

18 1
Hppanuonansusie

YpPaBHEHUS U HEPABEHCTBA

DopMyiIbI
TpuroHomeTpun. Tpuronom 22 1
€TPUYECKHUE YPABHECHHUSA

IlocaenoBarearbrHOCTH U
MIPOTPECCUu

IIpakTHyeckue
padoThI

JuekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl



[ToBTOpenue, 06006IICHNME,
cCUCTeMAaTH3aIus 3HaHUH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



11 KVIACC

Ne
/ HaumenoBanue pasaesio
n
U TeM MPOrpamMmmbl
n

CrerneHpb ¢ paloHaIbHBIM
MOKa3aTeaeM.
[TokazatenbHas QyHKIUS.
[TokazarenbHbIE YypaBHEHUS
Y HEpPaBEHCTBA

Jlorapudmuueckas
byHKIMS.
Jlorapudmuueckue
ypaBHEHHUS U HEPABEHCTBA

Tpuronomerpudeckne
byHKIMM U UX TpaduKu.
Tpuronomerpuyeckue
HEpPaBEHCTBA

[Ipounssoanas.
[IpuMeHeHnne npon3BOAHOU

Nurterpan u ero
MIPUMEHEHUS

CucremMbl ypaBHEHUN

KoJsimuecTBO 4acoB

Bcero

12

12

24

12

KoHTpoJbHbIE
padoThI

ITpakT4yeckue
padoThI

JuekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl



HarypanbHble u niensie

6
quclia
[ToBTOpenue, 06001ICHNE, 18
CHUCTEMaTU3aLUs 3HAHUI
OBUIEE KOJIMYECTBO 102

YACOB I1O ITPOI'PAMME






ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KosmmuecTBo yacos
n

Tema ypoka KoHnTpoJibHbIE
/ Bcero

padoThbI

n

MHOX€eCcTBO, Onepanuu Haj

MHOXKeCTBaMU. J[marpaMmmebl 1

Ditnepa—BenHa

PaunonaneHble yncna.

OOBIKHOBEHHBIC U

NECATUYHBIE 1po0dH, 1

MPOIICHTHI, OECKOHEUHBIE
nepuoaAnYEeCcKue apoou

Apudmernueckue onepanuu
C PallMOHAJILHBIMY YUCIIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKCHUIN

IIpakTHyeckue
padoThl

Jlara
U3ydeHust

DJIEeKTPOHHbIE
ungpoBbie
oOpa3oBareJibHbIE

pecypchl



10

[Ipumenenue apodeit u
MPOLICHTOB VISl PEILICHUS
MPUKJIAHBIX 33/1a4 U3
Pa3AYHBIX OTPACIEH 3HAHUHN
U peanbHOM KU3HU

[Tpumenenue apo0Geit u
IIPOLIEHTOB IS PELIEHUS
MPUKIAIHBIX 33]a4 U3
Pa3JINYHBIX OTpACIEel 3HAHUI
U peaIbHOM JKU3HU

JlelicTBUTENIbHBIEC YHCIIA.
Pammmonanpueie u
HUppalMOHAJIBHBIC YHUCIIA

Apudmernueckue onepaun
C ICUCTBUTEIHHBIMH YHCITAMU

[TpubnmxEnnsie
BBIYUCIICHUS, TIPABHIIA
OKpPYIJICHUS, IPUKHUJIKA U
OIICHKA pe3yJbTara
BBIUMCIICHHI

TO)K)ICCTBa U TOXKIACCTBCHHBIC
npeoOpazoBaHms

YpaBHeHHE, KOPEHb
YpaBHEHUSA



11

12

13

14

15

16

17

HepaseHcTBO, pemienue
HEpPaBEHCTBA

Merton HHTCPBAJIOB

Pemenne 1iensrx u
JTPOOHO-pAIMOHATTEHBIX
yYpaBHEHHIA U HEPABCHCTB

KonTpoabsHas pabora 1mo teme
"MHOXeCcTBa pallMOHAJIBHBIX
M JECHCTBUTENLHBIX YUCE.
PaunonansHbie ypaBHEHUS U
HEpPaBEHCTB"

OyHKIMA, CTIOCOOBI 3a/ITaHUS
¢bysknun. Bzaumuo
obOpatHbie PyHKITH

I'paduk pynkmuu. O61acTh
OIIpENEICHUS U MHOKECTBO
3HaueHuit pyHkuu. Hymm
¢yukuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

YeETHbBIE U HEYETHEIE
GbyHKIIII



18

19

20

21

22

23

24

CrerieHs ¢ IeNbIM
nokazareneM. CTaHaapTHas
dhopma 3anucu
JICMCTBUTEIIFHOTO YHCIIa

Hcnionp30BaHke MOIXOSIICH
(dhopMbI 3anucu
JICHCTBUTEILHBIX YMCEIT JUISI
peIICHHSI TPAKTUYCCKUX
3aj1a4 U MPeJICTaBICHHS
JTAHHBIX

CrenenHas GyHKIHS C
HaTypaJbHbIM U 1I€JIbIM
noka3zarenem. E€ cBoiicTBa u
rpadpux

ApudmeTHueckmii KopeHb
HaTypaJbHOUN CTeeHU

Apudmernueckuii KOpeHb
HaTypaJbHOU CTENeHU

CgoiicTBa apu(pMETHIECKOTO
KOpHS HATypaJbHOM CTENEeHU

CaoiicTBa apupMeTHYECKOTO
KOpHSI HaTypaJIbHOM CTENECHH



25

26

27

28

29

30

31

32

CaoiicTBa apu(pMeTH4ecKoro
KOPHS HaTypaJIbHOM CTEIEHU

JeicTBus ¢
apuMeTUIECKUMHU KOPHIMH
Nn—OU CTEIEHU

JeiicTBus ¢
apuMeTHIECKUMH KOPHSIMHU
Nn—OH CcTeneHu

JenctBus ¢
apuMeTHyeCKUMU KOPHSIMHU
n—o# CTeNeHu

JeicTBus ¢
apupMETHIECKUMHU KOPHSIMH
N—OU CTeneHn

JeicTBus ¢
apuMeTUIECKUMHU KOPHIMH
Nn—OH CTENEeHU

Pemenue nppanmoHaabHbIX
YpaBHEHUH U HEPABEHCTB

Pemienue nppanmoHaabHbIX
YpaBHEHUH U HEPABEHCTB



33

34

35

36

37

38

39

40

Pemienue nppanmoHaabHbIX
YpaBHEHUHN U HEPABEHCTB

Pemenue nppanroHanbHbIX
YPABHEHUI U HEPABEHCTB

Pemennie nppanmoHaibHbIX
ypaBHEHU U HEPABEHCTB

CaoiicTBa 1 rpaduk KOpHs
N-0H CTENEeHU

CoiicTBa 1 rpauK KOpHA
N-OW CTENECHU

KonTponbHas paboTa 1o teme
"ApupmeTnuecKuii KOpeHb
N—OW CTEIEHHU.

WppanyonaibHble ypaBHEHUS
Y HepaBeHCTBA"

CI/IHyc, KOCHUHYC U TAHI'CHC
YHUCJIOBOT'O apryMeHTa

CunycC, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa



41

42

43

44

45

46

47

ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YUCJIOBOTO
apryMeHTa

ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHCIIOBOTO
aprymeHTa
Tpuronomerpuyeckas
OKPY>KHOCTb, OIIpeIeICHHE
TPUTOHOMETPUUYECKHUX
(GYHKLUH YHCIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OIIpEJICIICHNE
TPUTOHOMETPUIECKHIX
(hyHKIIMI YUCITOBOTO
aprymeHra

OcHoBHbIE
TPUTOHOMETPUYECKHE
hopmyIbl

OcHoBHbIE
TPUTOHOMETPUIECKHUE
dhopmyIbl

OcHoBHbIE
TPUTOHOMETPUYECKHUE

(bopmyIsl



48

49

50

51

52

53

54

55

OcHoBHBIE
TPUTOHOMETPUYIECCKHUE
(hopMyIbl
IIpeoOpazoBanue
TPUTOHOMETPUUECKHX
BBIPAKCHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAXKEHUU

[Ipeo6pa3oBanue
TPUTOHOMETPUYECKUX
BBIPAYKEHHI

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHUN

[IpeobpazoBanue
TPUTOHOMETPUYECKHX
BBIPAKCHUIN

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pemienue
TPUTOHOMETPUUECKUX
YpaBHEHUI



56

57

58

59

60

61

Pemenne
TPUTOHOMETPHYECKHUX
ypaBHEHUH

Pewenne
TPUTOHOMETPHUUYECKUX
ypaBHEHUN

Pemienune
TPUTOHOMETPHYECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

KonTponbHas paboTa 1o teme
"®opMyibl TPUTOHOMETPUH.
Tpuronomerpuueckre
ypaBHEHUS"

IlocnegoBaTeIbHOCTH,
CIIOCOOKI 3a1aHUs
HOCJIEAOBATEIILHOCTEMN.
MoHOTOHHBIE
MOCIEA0BATEIFHOCTH



62

63

64

65

66

67

Apudmernueckas u
reoOMeTPHUYECKasi IIPOTPECCUH.
Hcnonk3oBanue mporpeccuu
JUTSL PEIICHUS PeaTbHBIX
3aJ1a4 MPUKJIATHOTO
Xapakrepa

beckoneuno yowIBarorias
reOMETPHUYECKAs IPOrPeCCHsl.
CyMMma OecKOHEuHO
yOBIBaroIIeH reoMeTpHUIECKOM
IIPOrpeccun

dopmyiia CI0KHBIX
IIPOLIEHTOB

dopmyra CIOKHBIX
IIPOLIEHTOB

O0006111eHIE, CUCTEMATH3AIUS
3HaHUH 3a Kypc aJireOpbl U
HayaJl MaTEMaTHYECKOTO
anamm3a 10 xiacca

HToroBast KOHTpOJIBHAS
pabota



O0006111eH1E, CUCTEMATHU3AIUS
3HaHUH 3a Kypc aJireOpbl U
HavyaJl MaTeMaTU4eCKOro

68

agannia 10 xmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



11 KVIACC

N KosmmuecTBo yacos DJIeKTPOHHbIE
[
[dara nudposbie
n/ Tema ypoka KoHnTpoJubHbIe IIpakTuyeckue
Bceero U3YYeHUsS oOpa3oBareJibHbIE
n padoTbI padoThI
pecypchl

Crenenb ¢ palliOHaIbHBIM |

IOKa3aTeseM

CBoiicTBa cTeIeHU 1

[Tpeobpa3zoBanue

BBIPAKEHUM, COAEPIKAIIUX 1

paluMoOHaIbHbIE CTEIICHU

[IpeoOpazoBanue

BBIPXKEHUM, COIepKaIINX 1

paluoHaIbHbIE CTEIICHU

[IpeobpazoBanue

BBIPAXKEHUI, COAEPIKAIIUX 1

paloOHaJIbHbIE CTEIEHH

ITokazarenbHble ypaBHEHUS |

U HEpaBEHCTBA

IToka3zarenbHbIEe ypaBHEHUS 1

Y HEpaBEHCTBA



10

11

12

13

14

15

IToka3zarenbHbIC ypaBHEHUS
Y HEpaBEHCTBA

IToka3zaresbHbIC ypaBHEHUS
Y HEpaBEHCTBA

IToka3zarenbHble ypaBHEHUS
Y HEPaBEHCTBA

[TokazarenbHas QyHKIMS,
e€ cBoiicTBa U rpaduk

KonTponbhas pabota 1o
teme "CreneHp ¢
palroHaIEHBIM
IIOKa3aTeJIeM.
[Toka3arenbHas QyHKIMSL.
[Toka3arenbHble ypaBHEHUS
Y HEpaBEHCTBA"

Jlorapudm uncna

JlecaTuunble u
HaTypajbHbIC JIOTapU (MBI

[IpeobOpazoBanue
BBIPKEHHH, COICPIKAIINX
JorapupMbl



16

17

18

19

20

21

22

23

24

[IpeoGpa3oBanue
BBIPAKEHHM, COIEpIKAIINX
norapupMbl

[Tpeobpa3zoBanue
BBIPAKEHUM, COAEPIKAIIUX
norapupMbl

[IpeobOpazoBanue
BBIPKEHHH, COICPIKAIINX
norapupMbl

Jlorapudmuueckue
yYpaBHEHHS U HEPAaBCHCTBA

Jlorapudmuueckue
yYpaBHEHHS U HEPABCHCTBA

Jlorapupmuueckue
YpaBHEHUS U HEPABEHCTBA

Jlorapugpmuueckue
YpPaBHEHUS U HEPABEHCTBA

Jlorapudmuyeckas
dyHKIUs, €€ CBOHCTBA U
rpaduk
Jlorapudmuueckas
byHK1IUs, €€ CBOHCTBA U

rpaduk



25

26

27

28

29

30

31

32

Tpuronomerpudeckue
(GyHKIIUM, UX CBOWMCTBA U
rpaduxu
Tpuronomerpuueckue
(GyHKIUY, X CBOMCTBA U
rpaduku
TpuronomeTpuyeckue
(GyHKLUY, UX CBOMCTBA U
rpaduxu
Tpuronomerpudeckue
(GYyHKIMH, UX CBOMCTBA U
rpaduku

IIpumepsr
TPUTOHOMETPUUYECKHUX
HEPABEHCTB

[Tpumepsnr
TPUTOHOMETPHUUYECKHUX
HEPABEHCTB

[Tpumepsl
TPUTOHOMETPHUYECKHUX
HEPABEHCTB

[Ipumepsr
TPUTOHOMETPUYECKHUX
HEPABEHCTB



33

34

35

36

37
38

39

40

41

KontponbHas pabora no
teme "Jlorapudmuaeckas
byHKIHS.
Jlorapudmuyeckue
ypaBHEHUS U

HCPAaBCHCTBA. TpI/IFOHOMCTp

n4eckre QyHKIUU U UX
rpaduku. TpuroHomerpuye
CKH€ HepaBeHcTBa"

HenpepoiBHbIe QyHKITUH

Merton HHTCPBAJIOB JJIA
peliCHUs HCPABCHCTB

Merton UHTEPBAJIOB JIs
pEIICHUS HEPABEHCTB

[IpousBoaHas pyHKIMUN
[TpousBoaHas pyHKIUU
I'eomerpuueckuii u
(bU3UYECKUN CMBICTT
MIPOU3BOTHOM
I'eomerpuueckuii u
(U3HYECKHIA CMBICIT
IIPOU3BOTHOM

[IpounsBoansie
AIIEMEHTAPHBIX (QYHKLIUH



42

43

44

45

46

47

48

[IpounsBoansie
3JIEMEHTApHBIX PyHKUIUN

[IponsBoaHast CyMMBl,
IIPOU3BEIEHUS, YACTHOTO
byHKIHA

[Tpon3sBoaHast CyMMBI,
IPOU3BEIEHUS, YACTHOTO
byHKIMiA

[Ipoun3BonHAasE CyMMBI,
IPOU3BEIEHUS, YACTHOTO
byHKIUH

[IpuMeHenne npon3BOAHON
K UCCIIEIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IprmeHeHre nporu3BOAHOM
K UCCIIEIOBAaHUIO (PYHKIIUN
Ha MOHOTOHHOCTb 1
KCTPEMYMBI

[IprMeHenne npon3BOAHON
K MCCIIEIOBAHUIO (DyHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI



49

50

51

52

53

54

[IpumeHeHne Mpou3BOIHON
K UCCIIEIOBaHUIO (DYHKLIUH
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxnenue HanbobLero
Y HaMEHBIIIEr0 3HAYEHUS
(GYHKIMU Ha OTpE3Ke

Haxoxxnenue HanOOJIbIIIETO
Y HaMMEHBIIIETO 3HAYEHUS
(YHKIMH HA OTPE3Ke

Haxoxxnenue HanOoipiero
Y HaMMEHBILIETO 3HaYECHUS
(byHKIIUHN Ha OTpe3Ke

Haxoxxnenue HanOOJIBIIIETO
1 HAUMEHBILIETO 3HAYCHUS
(GYHKIIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO
Y HAaUMEHBIIIETO 3HAYCHUS
(GYHKIIUHM Ha OTpEe3Ke



55

56

57

58

59

60

Haxoxxaenue HanOOJIbIIIETO
Y HaMMEHBIIIET0 3HAYEHUS
(YHKIMH HA OTPE3Ke

[IpuMeHenne npon3BOAHON
TUTST HAXOXKICHHS
HaWIYYIlero pelieHus B
NPUKJIAJHBIX 3a/1a4ax, A7
OTIpeJIeNIEHUs] CKOPOCTH
npolriecca, 3aaHHOrO0
bopmymnoii wim rpaguKoM

KontponsHas padora 1o
teme "lIpousBogHas.
IIpumenenue
POU3BOIHOMN"

[TepBoobOpasnas. Tabnuua
epBOOOPA3HBIX

[TepBooOpaznas. Tabmuna
epBOOOPA3HBIX

Nurerpai,
TEOMETPUUYECKUN U
buznyeckuii CMbICI
WHTErpasa



61

62

63

64

65

66

67

68

Wurerpai,
T€OMETPUYECKUN U
buznyecKkuil CMbICI
MHTETpaa
Hurerpai,
TEOMETPUYECKUN U
(bU3UUECKHii CMBICIT
UHTETpaa

Brruncnenue uHTErpana mno
dopmyne
Hprorona—JleitOHuma
Brruncnenue nnrerpana mno
dbopmyiie
Hprotona—JleitOnuia
Brruncnenue narerpana mno
dbopmyie
Herorona—Jleiibnuna
Brruncnenue narerpana mno
dbopmyiie
Hrrorona—JleiibHua
CucreMbl THHEHHBIX
ypaBHEHUH

CucreMbl TUHENHBIX
ypaBHEHUU



69

70

71

72

73

Pemenne npukitagHbeix
3a/1a4 C MIOMOIIBI CUCTEMBI
JIMHEWHBIX YpaBHCHUHN

Pemenne nmpuxmagHeix
3a/1a4 ¢ TIOMOILBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

CucreMbl ¥ COBOKYITHOCTH
LEJIbIX, PALIUOHAIIbHBIX,
UppaLMOHAIIHBIX,
IIOKa3aTeJIbHBIX,
JorapupMHUECKUX
yYpaBHEHHI U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH
LEJbIX, PALIUOHAJIBHBIX,
UPPALMOHAJIBHBIX,
[I0KA3aTEIbHBIX,
norapumMuyecKux
YpPaBHEHUH U HEPABEHCTB

Cuctembl U COBOKYITHOCTH
LEJbIX, PALIUOHAJIBHBIX,
UPPALMOHAJIBHBIX,
MOKa3aTebHbIX,
norapumMmuyecKux
YpPaBHEHUM U HEPABEHCTB



74

75

76

77

78

Cuctembl 1 COBOKYITHOCTH
LEJbIX, PALIUOHAJIBHBIX,
UPPALMOHAJIBHBIX,
MOKa3aTebHbIX,
norapumMuyecKux
YpPaBHEHUM U HEPABEHCTB

Hcnonp3oBanue rpagukon
GYHKIWN JUTsT peeHus
YPaBHEHHI U CUCTEM

Hcnonp3oBanue rpadukoB
GyHKIUI TS peneHust
YPaBHEHHI U CUCTEM

[IpuMeHeHue ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PEILICHNI0 MaTeEMaTUYEeCKUX
3a]a4 1 3a/1a4 U3
pa3IUYHBIX 00IacTei
HAyK{ U pEealIbHOW KU3HU

KonTponbeHas pabora o
teme "MHTerpan u ero
npuMeHeHus. Crucremsl
ypaBHEHHUN"



79

80

81

82

83

84

85

86

87

HarypanbHble u niensie
4yyucia B 3a7a4ax u3
peaNbHOMN KU3HU

HarypaneHble u nensie
4yucia B 3a7a4ax u3
peaNbHOM KU3HU

HarypanbHbie u niensie
yucia B 3a7a4ax 13
pealbHOM JKU3HU

[Ipu3naku genumoctu
LEJIBIX YHCEI

HpI/I3HaKI/I ACIIMMOCTH
LOCIIBIX YHUCECII

[Ipu3Haku AenMMOCTH
LENBIX YHCET

[ToBTOpenue, 06061ICHNHE,
CUCTEeMaTH3aIs 3HaAHUH.
YpaBHeHuUst

[ToBTOpenue, 0606MIICHNE,
cUCTeMaTU3alys 3HaAHU.
YpaBHeHust

[ToBTOpenue, 06006IICHNME,
CHCTEeMaTHU3aIus 3HAHUMH.
YpaBHEHUs



88

89

90

91

92

93

94

[ToBTOpeHme, 0600mIeHNE,
CUCTEeMAaTH3aIs 3HaHUH.
YpaBHeHuUst

[ToBrOpenue, o6001IeHNE,
cHUCTeMaTU3alus 3HAaHU.
VYpaBHeHus

[ToBTOpenue, 06006IICHNE,
CHCTEeMaTHU3aIus 3HAHUMH.
YpaBHeHUst

[ToBTOpenue, 060061IICHNME,
CHCTEeMaTHU3aIlus 3HAHUMH.
HepasenctBa

[ToBTOpeHue, 06001ICHNME,
CHCTEeMaTHU3allus 3HAHUMH.
HepasenctBa

[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3alis 3HAHHH.
HepasenctBa

[ToBTOpenue, 06001IIEHNE,
CUCTEeMaTH3alis 3HAHHH.
HepasenctBa



95

96

97

98

99

100

101

[ToBropenue, o6001IeHHE,
cCHUCTEMaTU3alus 3HAaHUN.
CucreMbl ypaBHEHUI

[ToBTOpeHue, 06001ICHNME,
CHUCTEMaTHU3aIMsl 3HAHUH.
Cucremsl ypaBHEHUH

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3alusg 3HaHUMU.
DyHKIMU

[ToBTOpenue, 0600MIIECHNE,
cucTeMaTU3alns 3HaAaHUN.
DyHKIUU

Hrorosast KOHTpOIbHAS
pabora

HroroBasi KOHTpOJIBHAS
pabota

O06o06mieHue,
CHUCTEMaTH3alMsl 3HAaHUH 3a
Kypc anreOpsl U Havas
MaTEMaTHYECKOrO aHanu3a
10-11 kmaccoB



O06001menue,
cucTeMaru3anus 3HaHUH 3a
102 Kypc aireOpbl U Hauas 1
MaTeMaTH4ECKOI0 aHaIn3a
10-11 kmaccos

OBIIEE KOJIMYECTBO

YACOB 110 ITPOI'PAMME 102












