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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa M Hadanda MaTeMaTHUYECKOIO
aHaynn3a» 0a30Boro ypoBHs s oOydaromuxcst 10 —11 kimaccoB paspaboraHa B
COOTBETCTBUM ¢ DeniepaibHbIM IOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
cpemHero oomero o0pa3oBaHus, YTBEPKIACHHBIM MpukazoM Munoopraayku Poccun
ot 17.05.2012 Ne 413 (pen. ot 12.08.2022), u denepanbHOil 00pa3oBaTENbHON
nporpaMMoil  cpenHero oOmiero o0Opa3oBaHUS, YTBEPXKICHHOW IMPUKA30M
MunucrepcTtBa npocseniennsa Poccun ot 18 mas 2023 r. Ne 371.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayajga MaTeMaTHUYECKOTO aHaln3a» SIBISIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJJHOU CTOPOHBI,
OH o0ecIieuynBaeT WHCTPYMCHTAJIbHYIO 0a3zy IJisi HM3yYCeHHUS BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTOd CTOPOHBI, (OPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIIJICHWE YYalluxXcsi Ha YpOBHE, HEOOXOJAMMOM JJIi OCBOCHHS KypCOB
uH(OpMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
ydaliydecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHpyeT CBOU JOCTUKEHUS B MaTeMaTHYEeCKOH (opme.

Kypc anrebpsr 1 Hagam MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBACT OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMA UM JIOTHYECKH CTPOTHMHM MATEMATHYCCKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEP)KJICHUSI, KCTIOTb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHalh3a B CTapIled IIKOJEe YydJalluecs
MOJIy4atOT HOBBIM ONBIT pEIIEHUS MPUKIAAHBIX 33Jlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PENICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcsl Kak 4yepe3 y4eOHbIH Marepuai, CIocOOCTBYIOUUN (hOpMUPOBAHHIO
HAy9YHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITeIIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, AKKypaTHOCTH, POJIOJKUTEILHOM
KOHLIEHTpAllM BHUMAaHUS U OTBETCTBEHHOCTH 34 MOJTYUYEHHBIN pe3ysbTarT.



B ocHoBe MeToanku 00ydeHus anredpe u HauajaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT IE€ATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

Ctpykrypa Kypca «Anredpa v Hayaaa MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOINYECKUE JUHUU: «Uucina W BBIYUCIECHUSY,
«Dynkuun u rpa@ukn», «YpaBHeHUs U HEpaBEeHCTBa», «Hauana maremaTudeckoro
aHanu3a», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COEPKATENBHO-METOIUYECKIE
JUHUM W3Y4YaloTCs Ha MPOTSHKEHHHM JABYX JIET OOy4YeHMs B CTapllied IIKOJIE,
€CTECTBEHHO JIOMOJIHSASA APYT APyra U MOCTEINEHHO HACHIIAsACh HOBBIMH TEMaMU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepKaHMEe HECKOJbKMX  MaTeMaTUYeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIN3, TEOpHsl MHOXECTB U Ap. [1o Mepe Toro
KAaK y4allluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMAaTHUYECKUM armapaToM, y
HUX TI0CJIEIOBATENIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYAIlMU, IPUMEHATh 3HAHMUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [Js peleHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHON MaTeMaTHYECKOM 3ajadd, a 3aTeM
MHTEPHPETUPOBATH NOJYUECHHBIN PE3yJIbTAT.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «Hucna U BBIYUCIEHUSD 3aBEPIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJjie. B crapiield mikose oco0oe BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh NPUKUAKY, OLECHHUBATh
pesynbpTar. OOyuaromyecs TOJyYarOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEMCTBUM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pazJiele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3aAad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMM METOJIAMHU PEUIECHUSI LEJbIX, PAlMOHAIBHBIX, HPPAIMOHAIIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEpaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIb3YIOTCS IPU MCCIIEAOBAHUMI
GyHKIMA C TTOMOIIBIO TTPOU3BOJHON, PEIICHUHM MPUKIAAHBIX 33/lad U 3a7a4 Ha
HaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUX 3HauyeHUW QyHkuuu. [lanHas
collep)KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBITIOJIHATh pacy€Thl 1o ¢dopMmysaMm, MpeoOpa3oBaHUs IEIBIX, PAMOHATIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAKECHUH,
COJEpKaIIMX CTENeHUu U JorapudMmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaa IpoMCXOIUT ajdbHeNIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO



MBILUICHUS y4amuxcs, (OPMHUPYIOTCSI HaBBIKM JEAYKTHBHBIX pPacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PaBEHCTB U HEpaBeHCTB. Anredpa npejiaraeT 3hQpexTHBHbIC
UHCTPYMEHTBl [UIsI PELIEHUS MPaKTUYECKMX M €CTECTBEHHO-HAy4YHBIX 3a]ad,
HarJsHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KAaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAA «DyHKIMH W TpaQUKA» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IOCJIE0BATEIbHOCT U3yUEHHs MaTepuaia. M3yueHue cTeneHHo, oKa3aTeabHOH,
Jgorapu(pMUUECKONl U TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMCTB M TpaluKOB,
UCIOJIb30BaHue (DYHKIUHN Ui pelIeHUs 3a/1a4 U3 JAPYruxX y4eOHBbIX MPEIMETOB U
peanbHONM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYECKUM AHAIU30M, TaK M C
pElIeHNeM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM OosbllIoE BHUMAHUE YJIEsETCA
(OpMUPOBAHKIO YMEHHUS BbIpaxaThb (POpMyIaMH 3aBUCUMOCTH MEX1Y pa3IN4YHbIMU
BEJIMYMHAMH, UCCIEOBaTh IOJY4YeHHblE (YHKIMHU, CTPOUTh HUX TpapuKH.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXK]ly BEJIMYMHAMU B pa3InyHOMN popme:
aHAIMTHYECKOW, Tpaduueckold U cloBecHOM. Ero wu3yueHue cnocoOCTBYET
Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K 00OOIIEHHI0 U
KOHKPETH3al1uH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHagnsa» IO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYaromMMCsl, y KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIEOBATh U
CTPOUTH rpaduKu (PyHKLIUMN, OPEAeNATh UX HAanOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)kaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTEeMaTHYECKUX MOJEJeH pEabHbIX CUTYalWi, HaXO0XICHUS
HaWIy4ylIEero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOI0 aHajlu3a CIOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaTbHO-IOTUYECKOTO U KPEATUBHOTO MBILIUICHHUS,
(bopMHpPOBaHUIO YMEHUIN paco3HaBaTh MPOSBIICHUS 3aKOHOB MaTEMaTUKU B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLIMXCSA PE3yJIbTaTax,
NOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTUKAa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. [ €0peTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MaTeMaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKHUE TUCLUIUIMHBI B €IHHOE
uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-



MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTHYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
3TUX MOJIENel ¢ MOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTHYECKOTo aHalu3a U
MHTEPHPETALNH OJYYEHHBIX pe3yJbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbI U3
pa3aesoB IporpaMmsl, IOCKOJIbKY BECh MaTepUa Kypca IUPOKO UCIIOJIb3YETCS IS
pelleHnss NPUKIAAHBIX 3anad. llpu pemeHun peanbHbIX MPaKTUYECKUX 3ajad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBAThH
npobnemy. [lesareapbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anredpa v Hayaia
MaTE€MaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM 1u1aHe Ha M3y4yeHue Kypca anreOpbl 1 Hauall MAaTEMaTUYE€CKOTO aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kitacce u 3 yaca B HEJICINIO B
11 knacce, Bcero 3a jiBa roaa ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOUEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas ¢Gopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PMETUUECKUMU KOPHSMHU HATypAJIbHON CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHNN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peanbHOU KU3HHU.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTkH 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasia MaTeMaTH4eCKOI0 aHAJIHU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb30BaHME NPOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u ueneie ynucina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOKCTBA CTEIIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHnE ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIEHUIO MAaTEMAaTHUECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKH U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oynukius. [Tepuoanueckue pynakimu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HawmbGosblnee u HauMmeHblllee 3HaUY€HUE
(GyHKLIHMN Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOr0 OOIIECTBA, NPEICTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTyecKOE BOCIIUTAHNUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIKCHUM B JIPYyTHX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DcTeTNYeCKOe BOCIIUTaHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTJIbIXa, peryJisgpHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TETbHOCTHIO.

TpynoBoe BociUTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepam  TpoPECCHOHATBHON ~ NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM; TOTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HAIpPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWUN MJId pelieHus 3a7ad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTYypOoW KakK CpPEJACTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTN8UAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwezo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1OoruecKue NeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOAUMOTIO aHAIIN3a;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPsIMBbIE U OT TMPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBble nccenoBaTelIbcKiue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATHh CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CTIJTAaHUPOBAHHBIN DKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOMEHUS, WCCISAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISIBIIATH Je(DUIIUTH HHPOPMAIIHMH, TaHHBIX, HEOOXOUMBIX JIJIT OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OoO0uieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0/ 00CYKJEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYACTHUKOB JHanora, OOHapy>KMBaTh pa3lIduyuMe U CXOJICTBO IMO3ULIHNA; B
KOPPEKTHOU GopMe (HopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MTOHMUMATh M UCITOJIH30BaTh IPEUMYIIECTBA KOMAaHTHOW W MHANBUAY ATHOMN
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensaTh BHIbI paboOT, JOrOBapuBATHCS, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELIECHUH 3aa4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJAEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «AnreOpa M Hadajga MaTEMaTHIECKOTO aHATM3a»
Ha YpPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAA U J€CATUYHAS IPOOb, MPOLICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IIOKa3aTeseM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TAHT'€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUM U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEIOBAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYJIU (PYHKIINH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaduKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnone3oBate rpaduku (QyHKUMHA I8 HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpuYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN I PELICHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapat AJisl ONMCAaHUS PEaIbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 3314 U3 IPYruX yueOHbIX PEAMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpeAETCHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO; MCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M uuca, NECATUYHbIE U HATypajbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTy cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIBHOE YPAaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus npocTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUUH, TOYKM JKCTpeMyma (PyHKIUH, HauOosblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHOU TpauKoM.

OnepupoBaTh MOHATUAMU: TpadUKH TMOKA3aTEIbHOM, JOorapu@MuUYecKkoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
MCIIOJIB30BaTh UX I PELIECHUs] CUCTEMBI JIMHEWHBIX YPABHEHUN.

Ucnonw3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; MPOU3BOIHAS (DYHKUUY;
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3ajay.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHI.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHSAMHU: TIepBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (DYHKITHI; BRIYUCIISATH HHTETPAT IO
dbopmyne Hrtorona—JleitOHuia.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Konrposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
MHokecTBa paMOHAIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1 https://www.uchportal.ru/load/24
ypaBHEHHUS U HEPABEHCTBA
o .C
2 yHKLUH 1 rpaguich. CTeneHb ¢ uetbin 6 1 https://www.uchportal.ru/load/24
[I0Ka3aTeieM
Apudmerndeckuii KOpeHb N—0i CTETICHHU.
3 WppaumnonanbHble ypaBHEHUS U 18 1 2 https://www.uchportal.ru/load/24
HEpPaBEHCTBA
DopMysl
4 TPUTOHOMETpHUH. T pUroHOMeTpHUUYECKHe 22 1 2 https://www.uchportal.ru/load/24
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 https://www.uchportal.ru/load/24
I1 , 0000 ,
6 OBTOP CHHE, ODODIICHHE, cHeTeMaTH3aliA 3 1 https://www.uchportal.ru/load/24
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 5



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

11 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
CreneHsp ¢ pallMOHaJIbHBIM IIOKA3aTENEM.
I1 .
1 oxazaTelbHa pyHKIHA 12 1 1 https://www.uchportal.ru/load/24
[TokazaTenbHble ypaBHEHUS U
HEpaBEHCTBa
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1 https://www.uchportal.ru/load/24
HEpaBEHCTBA
Tpuronometrpuyeckue GyHKIMH U UX
3 rpaduku. TpuroHoMerpuueckue 9 1 https://www.uchportal.ru/load/24
HEpaBEHCTBA
IT B
4 pomBOHHaiI PHMCHCHHC 24 1 4 https://www.uchportal.ru/load/24
IIPOU3BOTHOM
NHTerpan n ero npuMeHeHus 9 https://www.uchportal.ru/load/24
Cucremsl ypaBHEeHU 12 1 https://www.uchportal.ru/load/24
HarypanbHble u 1ienble yncina 6 https://www.uchportal.ru/load/24
IT , 0000 ,
8 OBTOPEHHE, 00 meHIfe 18 2 https://www.uchportal.ru/load/24
CUCTEMaTHU3alus 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 5 8

I[TPOTPAMME



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

MHO)€eCTBO, OIEepaIuy HaJT
MHOXeCTBaMu. JluarpaMmbl
Diinepa—Benna

https://www.uchportal.ru/load/24

Parmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TIEPHOAMYSCKHE APOOH

ApudmeTrueckue ornepaium ¢
palMOHAIbHBIMH YHCIIAMHU,
npeoOpa3oBaHMs YUCIOBBIX BHIPAKECHHI

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
pelieHus IpUKIagHbIX 3a1a4 U3
Pa3IMYHBIX OTpACIIEN 3HAHUM U peanbHOI
KU3HU

[Ipumenenue apobeii u NPOLEHTOB IS
pelIeHus IPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpACIIEd 3HAHUM U pearbHOI
KU3HU

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

HeicTBuTenbpHbIe unciia. PaimonaabHbIC
Y UppalMOHAJIbHBIC YKCIIa

https://www.uchportal.ru/load/24

ApudmeTrrueckue ornepaum ¢
)IefICTBHTeJII)HBIMH qucjiaMu

https://www.uchportal.ru/load/24



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

8 OKPYTJICHUS, TPUKHUIKA U OLICHKA https://www.uchportal.ru/load/24
pe3yJibTaTa BEIYMCICHUN
ToxaecTBa U TOXAECTBEHHBIE

9 g A https://www.uchportal.ru/load/24
npeoOpa3oBaHUs

10 VYpaBHeHUEe, KOPEHb YPaBHCHUS https://www.uchportal.ru/load/24

11 HepaBenctBo, penienne HepaBeHCTBa https://www.uchportal.ru/load/24

12 Meroa uHTEpBaJIOB https://www.uchportal.ru/load/24
Pemenue nenbix u 1poOHO-

13 H P 5 https://www.uchportal.ru/load/24
palMOHANIbHBIX YPAaBHEHUI U HEPABEHCTB
KonTponbhas padota no teme
"MHoXecTBa palluOHAIBHBIX U

14 . pall https://www.uchportal.ru/load/24
JIeWCTBUTEILHBIX YMCel. PallnoHaIbHBIC
ypaBHEHUS U HEPABEHCTB"
DyHKIWSA, CITOCOOBI 3a1aHus (YYHKITUH.

15 YHER g PyHKi https://www.uchportal.ru/load/24
B3anmuo obpaTHbie pyHKIIUN
I'padux pynkumu. O6nacts onpeaeneHus
1 MHOXECTBO 3HaueHuM GyHkiuu. Hymu

16 PyHKi 4 https://www.uchportal.ru/load/24
bynkun. [IpomexyTku
3HAKOTOCTOSIHCTBA

17 YérHble 1 HeUETHBIC (PYHKIIUU https://www.uchportal.ru/load/24
CTereHs ¢ IeNbIM IToKa3aTeleM.

18 CrannaptHas popma 3anucu https://www.uchportal.ru/load/24
eHCTBUTEIILHOTO YHCIIa
Hcnonk3oBanue moaxosien hopMbl
3aIMCH IEUCTBUTEIIbHBIX YUCET JJIsI

19 g g https://www.uchportal.ru/load/24

PEIICHUA MPAKTHYCCKUX 3a/1a4 U
MpEACTAaBICHUA TaHHBIX



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

Crenennast GyHKIHUS C HATYPaJTbHBIM

20 epIM nokasareiieM. E€ cBolicTBa U https://www.uchportal.ru/load/24
rpaduk
ApudMeTnuecknii KOpeHb HATYPAIbHON
21 pud p yp https://www.uchportal.ru/load/24
CTEIEHU
ApudmMeTHUeCKUN KOPEHL HATYPATILHOU
22 pud p yP https://www.uchportal.ru/load/24
CTEIICHU
CBoiicTBa apupMETHUECKOTO KOPHS
23 pv b p https://www.uchportal.ru/load/24
HaTypaJIbHOW CTENEHU
CBoiicTBa apu)METHUECKOTO KOPHS
24 pu b p https://www.uchportal.ru/load/24
HaTypaJIbHOW CTENEeHU
CBoiicTBa apupMETHUECKOT0 KOPHS
25 pv ¢ p https://www.uchportal.ru/load/24
HaTypaJIbHOW CTENEHU
elicTBUA ¢ apu(PMETHIECKUMI KOPHIMU
26 A N pud p https://www.uchportal.ru/load/24
N—OH CTENEHU
elicTBUA ¢ apu(PMETUIECKUMI KOPHIMU
27 A . pud p https://www.uchportal.ru/load/24
N—OH CTENEHU
elicTBUA ¢ apu(PpMETHUECKUMU KOPHAMU
28 A N pu¢ p https://www.uchportal.ru/load/24
N—OH CTENEHU
elicTBUA ¢ apu(PMETHIECKUMI KOPHIMU
29 A N pud p https://www.uchportal.ru/load/24
N—OH CTENEHU
eliCcTBUA ¢ apu(PMEeTUIECKUMI KOPHAMU
30 A N prd p https://www.uchportal.ru/load/24
N—OH CTEIEHU
Pemenue nppannoHanbHBIX YPaBHEHUH 1
31 ppatt yp https://www.uchportal.ru/load/24
HEPaBEHCTB
Perenue nppaninoHaIbHBIX YPAaBHEHUH 1
32 ppatt yp https://www.uchportal.ru/load/24

HCPAaBCHCTB



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

Pemrenne nppanoHaIbHBIX YPaBHEHUN U

33 https://www.uchportal.ru/load/24
HEPABCHCTB
Pemenue nppanimoHaibHBIX YPaBHEHUH 1

34 ppatt yp https://www.uchportal.ru/load/24
HEPaBEHCTB
Perrenuie uppanioHalIbHBIX YPAaBHEHUN U

35 ppatt yP https://www.uchportal.ru/load/24
HEPABCHCTB

36 CaoiicTBa ¥ rpad K KOpHS N-Oi CTCTICHH https://www.uchportal.ru/load/24

37 CoiicTBa ¥ rpaduK KOpHS N-Oi CTENeHH https://www.uchportal.ru/load/24
KonTponbhas padota no teme
"ApudmeTndyeckuii KopeHb N—on

38 pu¢ p https://www.uchportal.ru/load/24
creneHu. MppalyioHaibHble YpaBHEHUS
HepaBeHCTBA"
CuHyC, KOCHHYC U TaHI'CHC YHCIIOBOIO

39 y y https://www.uchportal.ru/load/24
apryMeHra
CuHyC, KOCHHYC U TAHT'CHC YHCJIIOBOIO

40 y y https://www.uchportal.ru/load/24
apryMeHra
ApKCcHHYC, apKKOCHHYC M apKTaHI€HC

41 p e, ap y p https://www.uchportal.ru/load/24
YHCIIOBOTO apryMeHTa
A KCHHYC, QPKKOCHUHYC U apKTAaHI'CHC

42 p ye, ap y p https://www.uchportal.ru/load/24
YHCIIOBOTO apryMEHTa
TpuronomeTrpuyeckasi OKpyKHOCTb,

43 ONPEACIICHUE TPUTOHOMETPUUECKHUX https://www.uchportal.ru/load/24
(yHKIUH YKMCIOBOrO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

44 ONPEACIIEHUE TPUTOHOMETPUUECKHUX https://www.uchportal.ru/load/24
(GyHKITUH YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUECKHE

45 p p https://www.uchportal.ru/load/24

bopmysl



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

OCHOBHBIE TPUTOHOMETPUYECKUE

46 https://www.uchportal.ru/load/24
hopmyITbl
OcHo € OHOME eCKHUe

47 HOBHBIC TPHTOHOMETPIHCCKH https://www.uchportal.ru/load/24
(hopMyIIBI
OCHOBHBIE TPUTOHOMETPUUECKUE

48 R R https://www.uchportal.ru/load/24
hopmyITb
IIpeoGpaszoBaHue TPUTOHOMETPHUUEC

49 beodp . P pueciix https://www.uchportal.ru/load/24
BBIpOKCHUI
IIpeoOpa3oBanue OHOME ec

50 beodp UB HHC TPHTOHOMETPHACCIIX https://www.uchportal.ru/load/24
BI)Ipa)KCHI/II/I
IIpeoGpasoBanue TpUro

51 peobp = TPHTOHOMETPHHCCKHX https://www.uchportal.ru/load/24
BBIpOKCHUI
IIpeoOpa3oBanue OHOME ec

52 beobp VB HHHE TPHTOHONCTPHACCIX https://www.uchportal.ru/load/24
BI)Ipa)KeHI/II/I
IIpeoOpasoBanue 0

53 beodp VB HHC TPHTOHOMETPHHCCIIX https://www.uchportal.ru/load/24
BI)Ipa)KeHI/II/I
P

54 CLICHHE TpHrOHOMeTqueCKHX https://www.uchportal.ru/load/24
ypaBHEHUH
Pemrenue OHOME ec

55 et Tpm HoMETpHecHkix https://www.uchportal.ru/load/24
YpaBHEHUHU
Pemenne tpuronoMeTpuue

56 Up pHHECCKHIX https://www.uchportal.ru/load/24
YpaBHEHUHU
P

57 CLICHHC TpHrOHOMeTpH%CKHX https://www.uchportal.ru/load/24
ypaBHEHUN
Pemenue OHOME ec

58 e Tpm HOMETpIeCKiX https://www.uchportal.ru/load/24
YpaBHEHUHU
Pemienre TpUroHOMETPHUECKUX

59 p p https://www.uchportal.ru/load/24

YpaBHEHUU



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

60

KontponsHas padora o reme "®@opmybl
TPUTOHOMETpHUHU. TpUroHOMeTpruIecKue
ypaBHeHUA"

https://www.uchportal.ru/load/24

61

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus
IIOCJICAOBATEIbHOCTEH. MOHOTOHHEIS
IIOCJICIOBATEIIbHOCTH

https://www.uchportal.ru/load/24

62

63

64

Apudmerndeckasi 1 reoOMeTpHYecKast
nporpeccuu. Vcnonb30BaHne Nporpeccuu
AJIg pCIICHUA pCaJIbHBIX 3a4a4d
MPUKJIAJHOTO XapaKTepa

beckoneuHo yObIBaromas
reomeTpuyieckas mporpeccust. Cymma
0eCcKOHEeYHO yOBIBatOIICH
Ir€OMETPUYECKON ITPOTrPECCUH

cDOpMy.]'IEl CJIOKHBIX ITPOLICHTOB

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

65
66

dopmyia CIOKHBIX TPOLIEHTOB

Hrorosas KOHTPOJIbHAA pa60Ta

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

67

O000111eH1E, CUCTEMATH3allMs 3HAHNH 3a
Kypc anreOpbl M Hadal MaTeMaTHIeCKOTO
againu3a 10 kimacca

https://www.uchportal.ru/load/24

68

O0o001enue, cucTeMaTH3alusa 3HaHUH 3a
Kypc anreOpbl 1 Hayal MaTeMaTH4eCKOro
ananm3a 10 kmacca

https://www.uchportal.ru/load/24

OBIIEE KOJIMYECTBO YACOB I1O
I[MTPOT'PAMME

68



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

11 KJIACC

KoaunuyecTBO 4acosB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI

CrerneHsb ¢ palMmOHAIbHBIM [10KA3aTEIEM https://www.uchportal.ru/load/24
CBolicTBa CTENICHU 1 https://www.uchportal.ru/load/24
IIpeoOpa3zoBaHye BEIpAKCHUM,

3 peodp P 1 https://www.uchportal.ru/load/24
COJIepKaliX pallMOHAIbHbBIE CTEIIEHU
[IpeoOpazoBanue BbIpaKEeHHH,

4 beodPp P 1 https://www.uchportal.ru/load/24
CoJIepXkKalIX palMOHaIbHbIE CTEIICHU
IIpeoOpa3zoBaHye BEIpAKCHUM,

5 peodp P 1 https://www.uchportal.ru/load/24
CoJIepXkKalliX paluOHaIbHbIE CTEIICHU

6 IToka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 https://www.uchportal.ru/load/24

7 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 https://www.uchportal.ru/load/24

8 IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 https://www.uchportal.ru/load/24

9 Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 https://www.uchportal.ru/load/24

10 IToka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 https://www.uchportal.ru/load/24
ITokazaTenpHas QyHKIHUS, €€ CBOMCTBA U

11 Py 1 1 https://www.uchportal.ru/load/24
rpaduk
KonTponbhas pabota no teme "CreneHs ¢

AlMOHAIBHBIM ITOKAa3aTEIeM.

12 batt 1 1 https://www.uchportal.ru/load/24
[TokazarensHas ¢pynkmus. [lokazarenpHbie
YpaBHEHHUs U HEPABEHCTBA"

13 Jlorapudm yucia https://www.uchportal.ru/load/24

14 JlecaTuuHbIe U HATypaJIbHBIE JTOTapH(PMbI

https://www.uchportal.ru/load/24



https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24
https://www.uchportal.ru/load/24

[IpeobpazoBanue BoIpaxeHUH,

15 https://www.uchportal.ru/load/24
coJiepXKaIiux JorapudmMpl
IIpeo6 7

16 PEODPASOBAIHE BRIPBKCHIH, https://www.uchportal.ru/load/24
coJep KaIIIX JoTapu(pMbl
IIpeoO e eHUl

17 PEODPASOBAHUC BHIPLKCHITH, https://www.uchportal.ru/load/24
coJiepXKaIiux JorapudmMpl
IIpeo6 7

18 PEODPASOBAHHE BHPBICHIH, https://www.uchportal.ru/load/24
coJiepKaIiux JorapupmMpl
JI

19 OrapupMHICCKHE ypaBHEHMS 1 https://www.uchportal.ru/load/24
HEpaBEHCTBA
JI

20 OrapuMHECKUE ypaBHCHHS 1 https://www.uchportal.ru/load/24
HEpaBEHCTBA
JI

21 OrapH(MIECKIE YpaBHCHHs i https://www.uchportal.ru/load/24
HEpaBEHCTBA
JI

22 OrapUMIIECKH ypaBHEHHS 1 https://www.uchportal.ru/load/24
HEpaBEHCTBA
1 . o

23 orapumiiecKas GyHKiu, ¢ CRoHCTBa https://www.uchportal.ru/load/24
u rpaduk
1 . N

24 orapHpMIeckasn pyHkiua, ¢ CBOHCTBA https://www.uchportal.ru/load/24
u rpaduk
T

25 p nvr OHOMETPHUECKHE QyHKILMH, HX https://www.uchportal.ru/load/24
CBOMCTBA U Tpaduku
T

26 p HVFOHOMCTPH%CKHG ymictun, nx https://www.uchportal.ru/load/24
CBOICTBa U TpaduKu
T

27 pHvr OHOMETPUHCCKHE QYHKIIHH, HX https://www.uchportal.ru/load/24
CBOMCTBA U Tpaduku
T

28 PHTOHOMETPHUECKHE (yHKIIH, MX https://www.uchportal.ru/load/24

CBOMCTBA U Tpaduku
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[IpuMepsl TPUTOHOMETPUYECKUX

29 https://www.uchportal.ru/load/24
HEPaBEHCTB
I1

30 PHMEPBT TPHTOHOMETpHACCIIX https://www.uchportal.ru/load/24
HEPABEHCTB
IT e e e

31 PHMEPHI TPHTOHOMETPIHCCRIX https://www.uchportal.ru/load/24
HEPaBEHCTB
II e OHOME ec

32 PHMEPEL TPHTOHOMETPIHCCIIX https://www.uchportal.ru/load/24
HEPaBEHCTB
KonTtponpsHast pabora o Teme
"Jlorapudmuueckast GpyHKIuUS.
Jlorapugmuueckue ypaBHEHUS U

33 HEpaBeHCTBA. T pUTOHOMETPHUYECKUE https://www.uchportal.ru/load/24
GYHKIUT U UX
rpaduku. TpuroHoMeTpuiecKre
HepaBeHcTBa"

34 HenpeprwiBabie QyHKITNN https://www.uchportal.ru/load/24
M

35 CTOM MHTCPBATIOB JUT PEICHIA https://www.uchportal.ru/load/24
HEPABEHCTB
Merto epBaJIo elie

36 TONL HHTEPBATIOB JUTA PELICHHA https://www.uchportal.ru/load/24
HEPABEHCTB

37 [TpownsBoaHas GyHKIHH https://www.uchportal.ru/load/24

38 [IpousBoanas ¢pyHKIUN https://www.uchportal.ru/load/24
I'eome eCKUH 3UYSCKUH CMBIC

39 MeTpr VKHH M Qusmreciuit cMpICH https://www.uchportal.ru/load/24
NPOU3BOAHON
I'eomeTpuueckuil U pU3NIESCKUI CMBICI

40 p . b https://www.uchportal.ru/load/24
MIPOU3BOTHOM

41 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIUN https://www.uchportal.ru/load/24

42 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI https://www.uchportal.ru/load/24
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43

[IpounsBoiHass CyMMBI, IPOU3BEACHUS,
Y4acTHOrO (PyHKIMH

https://www.uchportal.ru/load/24

44

45

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DyHKIIHIA
[IponsBoaHas CyMMBI, IPOU3BEACHHS,
9acTHOTO (pyHKIMI

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

46

[IpuMeHeHne npou3BOIHON K
UCClIeI0BaHMIO (PyHKIUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

https://www.uchportal.ru/load/24

47

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

https://www.uchportal.ru/load/24

48

49

50

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHHIO (DYHKITUI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U OKCTPEMYMBI
Haxoxnenue HanOOJIbIIETO U

HaMMCHBIICTO 3HAYCHUA (I)YHKI_[I/II/I Ha
OTPE3KE

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

51

Haxoxnenue HanOOIbIIETO U
HaWMEHBIIIETO 3HAYCHUS QYHKIIMHA HA
OTpe3Ke

https://www.uchportal.ru/load/24

52

Haxoxnenne HanOOIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS QYHKIIMHA HA
OTpEe3Ke

https://www.uchportal.ru/load/24
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53

Haxoxneaue HauboIbLIIEro U
HAUMEHBIIIETO 3HAUYCHUS QYHKIIUU HA
OTpe3Ke

https://www.uchportal.ru/load/24

54

Haxoxneaue HauboIbLIEro u
HAUMEHBIIIETO 3HAUCHUST QYHKITUN HA
OTpe3Ke

https://www.uchportal.ru/load/24

55

56

57

58

Haxoxxnenne HanOoIbIIero u
HAUMEHBIIIETO 3HAUCHUS (YHKITUN HA
OTpEe3Ke

[IpumeHeHne MPOn3BOTHOM ISt
HaXO0X/ICHHUS HAWJIYYLIETO PEIICHUs B
NPUKITAHBIX 3a/a4ax, Ui ONpeaeIeHUs
CKOPOCTH TIpolLiecca, 3aJaHHOTO (HOpMYJIOi
WIH TpapuKOM

KonrtponbHas pabora no reme
"IIponsBonHas. Ilpumenenune
IPOU3BOJHON"

[TepBooOpaznas. Tabmuia nepBooOpa3HBIX

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

59

60

[TepBoobOpaznas. Tabnuna nepBooOpasHbIX

WuTerpan, reoMeTpuuecKuil 1 (pu3ndeckuit
CMBICJI HHTETpaia

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

61

WuTerpain, reomeTpuyeckuil U Gu3ndecKuit
CMBICJI HHTETpaJIa

https://www.uchportal.ru/load/24

62

63

WnTerpan, reomeTpuueckuit 1 pu3nyecKuii
CMBICJI HHTETpaJIa

Brruncnenue uHTerpana mo popmyiie
Herorona—JleitOHuIa

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24
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64

Brrancnenue uaTErpana mo gopmyiie
Herorona—JleiiGuuia

https://www.uchportal.ru/load/24

65

66

Brrancnenue uHTErpana mo gopmyiie
Herorona—JleliOuuia
Brrurcienue uHTErpaia mo Gopmyie
Herorona—JleiiOuuia

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

67

CucreMbl TUHEHHBIX YpaBHEHUM

https://www.uchportal.ru/load/24

68

69

CucreMbl TUHENHBIX YPAaBHEHUN

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

70

71

72

73

74

Pemenne npukiiagHpIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

CucTtembl U COBOKYITHOCTH IIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpPaBHEHUM U HEPABEHCTB

CucTemMbl U COBOKYITHOCTH IIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX
YpPaBHEHUM U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
yYpaBHEHHI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETBIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
yYpaBHEHH U HEPaBEHCTB

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24

https://www.uchportal.ru/load/24
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Hcnonp3oBanue rpadukoB GyHKIUN A5

75 . https://www.uchportal.ru/load/24
pEIICHUS] YPAaBHECHUH M CHCTEM
Hcnonp3oBanue rpadukoB GyHKIIUNA U1

76 p ib ymiamaid 1 https://www.uchportal.ru/load/24
pGH_IeHI/ISI ypaBHeHI/II/I U CUCTEM
[IpumeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MATEMATHUYECKUX

77 p p N https://www.uchportal.ru/load/24
3a/1a4 ¥ 3aJ71a4 U3 Pa3IuvHbIX 00IacTei
HAayKH U peaIbHOMN KU3HU
KonrponsHas padora o teme "MaTerpan u

78 p p li)" https://www.uchportal.ru/load/24
ero npuMeHeHus. Cuctembl ypaBHEHUH
HartypannHble 1 neiple 4ucia B 3ajadax u3

79 yp . H a https://www.uchportal.ru/load/24
peaanOH KNU3HHU
HarypanbHble U 11€J1ple Yrclia B 3a7a4ax U3

80 yp N H A https://www.uchportal.ru/load/24
peaanOH KNU3HHU
HarypansHbIe U 11eJ1ple Yrclia B 3a7a4ax U3

81 yp N H a https://www.uchportal.ru/load/24
peabHOM KU3HH

82 [Ipu3Haku NeTUMOCTH LETBIX YUCEIT https://www.uchportal.ru/load/24

83 IIpr3HaKu AENUMOCTH LEIBIX YHCEIT https://www.uchportal.ru/load/24

84 [Ipu3HaKy 1€TMMOCTH LENIBIX YHCEN https://www.uchportal.ru/load/24
IToBTOpEeHme, 0000IICHNE, CHCTEMaTH3 IS

85 P B H https://www.uchportal.ru/load/24
3HaHWHA. Y paBHEHUS
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIIHS

86 P m & https://www.uchportal.ru/load/24
3HaHWNA. Y paBHEHUS
[ToBTOpEHHe, 0000IMIEHNE, CHCTeMaTH3 IS

87 P Hl & https://www.uchportal.ru/load/24
3HaHWM. Y paBHEHUS
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3AIIHS

88 p B 8 https://www.uchportal.ru/load/24

3HaHUU. YpaBHEHUSA
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[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS

89 N https://www.uchportal.ru/load/24
3HAHUU. Y paBHEHUS
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS

90 ? t 1 https://www.uchportal.ru/load/24
3HaHUU. YpaBHEHUS
IToBTOpEeHue, 00001IEHNE, CHCTEMATH3 AL

91 P . . https://www.uchportal.ru/load/24
3HaHui. HepaBeHcTBa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS

92 P - . https://www.uchportal.ru/load/24
3Hanuii. HepaBeHcTBa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS

93 P . t https://www.uchportal.ru/load/24
3HaHui. HepaBeHcTBa
[ToBTOpEHME, 0000IICHIE, CHCTEMATH3 AL

94 P . . https://www.uchportal.ru/load/24
sHanuii. HepaBeHcTBa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS

95 Up HI . . https://www.uchportal.ru/load/24
3HaHui. CucTeMbl ypaBHEHUN
IloBTOpEHHNE, 0000IICHHE, CUCTEMATH3AIUAS

96 P B . H https://www.uchportal.ru/load/24
3HaHui. CucTeMbl ypaBHEHUN
IToBTOpEHme, 0000IICHNE, CUCTEMaTH3 IS

97 P - . https://www.uchportal.ru/load/24
3HaHui. OyHKIKH
IloBTOpEHHNE, 0000IICHHE, CUCTEMATH3AINAS

98 P - H https://www.uchportal.ru/load/24
3HaHu. OyHKIMHU

99 Wrorosast KoHTpOJbHASA paboTa https://www.uchportal.ru/load/24

100 Wrorosast kKoHTpOJbHASA paboTa https://www.uchportal.ru/load/24
O0001Ienye, cucTeMaTH3aIus 3HaHUH 3a

101 Kypc aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO https://www.uchportal.ru/load/24
aganm3a 10-11 ximaccoB
O0o001enue, cucTeMaTA3alus 3HaHUH 3a

102 Kypc anre0pbl 1 Hauyal MaTeMaTH4YeCKOro https://www.uchportal.ru/load/24

agann3a 10-11 xmaccos
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa v HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Komnsarun FO.M., TkaueBa M.B. u apyrue, AKIinoHepHoe 00IIeCTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
E.Il. Henun, A.H. Poranun, E.Jl. Kynanun. COopHUK 3a7a4 1o aiiredpe u

HayajaM MatemaTudeckoro aHaiausa s 10 kinacca. M.: Unekca, 2022 - 448 crp.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HNHTEPHET
https://www.uchportal.ru/load/24

https://www.time4math.ru/egebaz






