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MNOACHUTEJBbHAS 3AIIUCKA

Pabouas nporpamma yueOHOTO Kypca «AnreOpa U Hayajla MaTeMaTUYECKOTO
aHanmu3a» 06a30Boro ypoBHs ais obydaromuxcs 10 —11 kmaccoB paspaboranHa Ha
ocHoBe dezepanbHOrO rocy1apcTBEHHOr0 00pa30BaTENLHOIO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
HpeAbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMLUN POCCUHCKOTO
oOpa3zoBanus. Peanmsanus mporpamMmbl OOecIIEYMBAET OBJIAJCHUE KIIOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJISIIOIIMMH OCHOBY JUISI CAMOPAa3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHusl, LEIOCTHOCTh OOILEKYJIbTYPHOIO, JINYHOCTHOIO U ITO3HABATEILHOTO
Pa3BUTHUS JTUYHOCTU OOYUAIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
HanOoJiee 3HAYMMBIX B POTPAMMe CTapIlel IIKOJIbI, TIOCKOJIbKY, C OJIHON CTOPOHBI,
OH o0ecreurnBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl M3Y4EeHHUS BCEX ECTECTBEHHO-
Hay4HBIX KypCOB, a C JPYTOM CTOPOHBI, (POPMUPYET JOTHIECKOE W aOCTPAKTHOE
MBIIJICHAE ydYalluxcss Ha YpPOBHE, HEOOXOIUMOM I OCBOSHHUS KYpPCOB
uH(pOpPMaATHKHU, O0IIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTH. B paMkax gJaHHOTO Kypca
y4aluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAYKH, KOTOpas
bopMyIUpyET CBOU JOCTUKEHHUS B MaTeMaTH4ecKoi (popme.

Kypc anrebpsl u Hayam MaTeMaTUYECKOTO aHAIHM3a 3aKIaIbIBACT OCHOBY IS
YCHEITHOTO OBJAJACHHUS 3aKOHAMW (U3WKH, XUMUW, OWOJIOTHH, TTOHUMAHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMUKH M OOIIECTBEHHOM IKWU3HH, I1O3BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEJIHEBHOW >XKWM3HHU. B TOXe BpeMs OBIajcHHUE
aOCTpPaKTHBIMA W JIOTHYECKH CTPOTMMH MaTEeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKJICHHUSI, HCTIOJB30BaTh 0000IIEHNE U KOHKPETU3AINIO, aOCTparupoBaHue U
aHajoruto, GopMUPYET KPEaTUBHOE M KPUTHUUYECKOE MBIIIUICHUE. B X0/1e n3yuenus
anreOpbl W HaAYadl MaTeMaTHYeCKOTO aHajn3a B CTapIIed MIKOJIe YydJalluecs
MOJIYYalOT HOBBIA OIBIT PEMICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEILHOTO
MOCTPOCHUSI MaTEMaTHYCCKUX MOJENICH PEaIbHBIX CHTYyalluid W WHTEPIpeTaluu
MOJIYYCHHBIX  pEIICHUH, 3HAKOMSTCA C  [pUMEpaMud  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TIpUpPOJAE, HAyKE H B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTEMaTHYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

Kypc obGmamaeT 3HAUMUTETBHBIM BOCHUTATEIBHBIM TOTCHIIMAJIOM, KOTOPBIH
peain3yeTcsi Kak 4epe3 y4eOHbIl MaTepuaj, crocoOCTBYIOMIMKI (OPMUPOBAHHIO
HAy4YHOTO MHPOBO33PCHUsSI, TaK W dYepe3 chenuduky yd4eOHOU esTEIBHOCTH,



TpeOyromiei CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOAOJKUTEILHON
KOHICHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYyYE€HHBIN PE3YJIbTaT.

B ocHoBe MeTo KM 00y4deHHs anredpe u HavajlaM MaTeMaTHIECKOro aHalln3a
JICKUT JEATCIbHOCTHBIN MTPUHIIUI O0yICHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTUYECKOTO aHalli3ay BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKHE JUHUMU: «YHUCna W BBIYMCICHUS,
«DyHK1IMK 1 TpaduKny, «YpaBHEHUS U HEpaBEHCTBaY, «Hauana MaremaTudeckoro
aHaMn3a», « MHOXKECTBA U JIOTHMKa». Bce OCHOBHBIE COAEpKaTEIbHO-METOANYECKUE
JUHUM HW3Y4alOTCs Ha MPOTSHKEHHH JBYX JIeT OOy4YeHHs B CTaplied IIKoJe,
€CTECTBEHHO JIOMOJIHSSA APYT APYra U MOCTENEHHO HACKIAsACh HOBBIMA TEMaMH U
pazaenamu. JlaHHBIN KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAUHSIET B
cebe coaepKaHUE HECKOJbKMX MaTeMaTH4YeCKUX JUCIHUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKAN aHAIU3, TEOpUs. MHOXKECTB U 1p. [lo mepe Toro
KakK yyaliuecsi OBJIaJeBalOT BCE 0oJiee MMUPOKUM MaTEMATUUYECKUM amnmnaparoM, y
HUX TMOCJEI0BaTEeIbHO (OPMUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MAaTEMATUYECKYIO MOJIENIb PEATIbHOW CUTYalluH, TPUMEHSTh 3HAHUS, [IOJTYYCHHBIEC B
Kypce «Anrebpa W Hadajla MaTeMaTHYECKOTO aHalu3a», [IJs PpelieHus
CaMOCTOSTENIbHO  C(OPMYJIIMPOBAHHON MaTeMaTHYECKOM 3ajadu, a 3aTeM
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-MEeTOAMYECKasT JIMHUA «YHClIa W BBIUMCIICHUS) 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOMW mikojie. B crapmieli mkone oco00oe BHUMAaHHE YIEISETCS
(OpMHUPOBAHUIO TMPOYHBIX BBIYUCIHUTEIBHBIX HAaBBIKOB, BKIIIOYAIONIMX B Ce0s
WCTIOJB30BaHUE PA3IUYHBIX (OpPM 3amucu JEeUCTBUTEIBLHOIO 4YHCIIa, YMEHHE
pallMOHATIBHO BBIMIOJHATh JACHUCTBUA C HUMM, JI€JIaTh NPUKHUAKY, OILICHUBATh
pesynbrar. OOyuaromuecs: MOJMy4YarOT HaBBIKA MPUOTMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICHCTBUM C 4YHCJIaMH, 3allMCaHHBIMM B CTaHIapTHOM (opme,
HCMOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIuans «YpaBHEHUST U HEPABEHCTBA» PEANM3YETCAd HA MPOTSHKEHUH BCETO
oOyueHHsI B CTapliedl IIKOJe, TMOCKOJbKY B KaXJO0M paszjeie IporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIMMX 3a7ad. OOydarommecs: OBIaJeBaIOT
Pa3IMYHBIMU METOJIAMHU PELICHUS UEJbIX, PAalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUCTeM. [loyueHHbIE YMEHUS UCIIOIB3YIOTCS TIPY UCCIEA0BAHUMI
GYHKIIUNA C TIOMOIIBIO TTPOU3BOJHON, PEIICHUH MPUKIAIHBIX 33Jad W 3a]ad Ha
HaxOXJE€HUE HauOOJNBIINX W HAUMEHBIINX 3HaueHWW QyHkuu. JlanHas
colepkaTeNbHas JIMHUS BKJIIOYaeT B ceOs Takke (GOpMHUpOBAHWE YMEHHU
BBITIOJTHATH pacu€Thl 1o (GopmysiaMm, IpeoOpa3oBaHUs IENbIX, PallMOHAIBHBIX,
UPPAUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHU,



colepKallluX CcTeneHu U Jjorapudmel. braromaps u3ydeHHio aireOpanyeckoro
Marepualia IPOUCXOIUT NAJIbHEHIIee Pa3BUTHUE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUAS yYamuxcs, (GOPMUPYIOTCS HABBIKH JEIYKTUBHBIX PACCYXICHUMH,
paboThl C CHUMBOJIbHBIMH (hOopMamMu, MPEJCTaBICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. Ayreopa npeaiaraet 3¢ GHeKTUBHbIE
UHCTPYMEHTHI MJI1 PEUICHUS IPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3a7ady,
HATJAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KAK I3bIKA HAYKH.

CopnepkarenpHO-MeTOAMYeCKass JMHUS «DyHKIMM W TpapuKm» TECHO
MEPEIUIETACTCS C IPYTUMH JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 33Ja€T
NOCJIEN0BATENBHOCTh U3YUEHU MaTepraia. M3ydeHne CTeneHHOM, TOKa3aTeIbHOM,
JorapuMUUECKOd M TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBONCTB U TpadUKOB,
WCTIOJb30BaHue QYHKIMN JJIsl pelieHus 3a/1ad U3 IPYyruX Y4eOHBIX MPEAMETOB U
pEAIbHOM >KW3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AaHaJW30M, TaK U C
pelieHueM ypaBHEHUM W HepaBEeHCTB. IIpu »ToM OoJbllIoe BHUMaHUE YACISIETCS
(bopMHUPOBAHUIO YMEHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKTY Pa3TuYHbIMU
BEJIMYMHAMH, UCCJIENOBATh IOJYYCHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan 3Toil coaepKaTeIbHON JTMHUU HALIEJICH HA pA3BUTHE YMEHUHN U HABBIKOB,
MO3BOJISIFOIIUX BBIPAXKATH 3aBUCUMOCTH MEXIY BEIIMUMHAMU B pa3IudyHoON popme:
aHAIUTHYECKOM, Tpaduueckoil u cioBecHoil. Ero wusydenme cmocobCTByeT
Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIECHUIO W
KOHKPETHU3aLUH, UCTIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenpHasg nauHusA «Hagyama MaremMaTHyecKoro aHain3a» I03BOJISET
CYIIECTBEHHO PACUIUPUTh KPYT KaK MAaTEMATUYECKUX, TaK W MPUKIAAHBIX 3a]ad,
JOCTYMHBIX 00YUYarOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HUCCIEI0BATh U
cTpouTh rpaduku GyHKIUMA, OTIPEAETATh NX HAUOOIBIIINE U HAUMEHBIITNE 3HAYCHHS,
BBIYHCIIATH TUIOMAAU (QUTyp U OOBEMBI TEJ, HaXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasg coaep:kaTeiabHAas JUMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHUS MATEMATHYECKUX MOJEJIEH PEaJbHbIX CHUTYAlluld, HAXOXKICHUS
HAWIy4YlIEro PelICHUsI B MPUKIAAHBIX, B TOM YHUCJIE COUHAIBHO-3KOHOMUYECKHUX,
3aladyaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTUYECKOrO aHalM3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUYECKOTO M KPEATHBHOTO MBIIIJICHUS,
dbopMUPOBaHNIO YMEHUHN pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMAaTUKHU B HayKe,
TEXHUKEe M HucKyccTBe. OOydyarouuecs Y3HAIOT O BBIJAIOIIMXCA Pe3yJbTaTax,
MOJIyYEHHBIX B XOJ€ PA3BUTHUSI MATEMATUKH KAaK HAYKH, U UX aBTOPAX.

CopnepxaTenbHO-MeToANYeCKas JIMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTAM  TEOPUUM  MHOXKECTB.  T€OpEeTHKO-MHOKECTBEHHBIC
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MAaTEMAaTHUKH W MPEAJIaratoT
HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEAUHSIONINNA BCE pa3/Ielibl MAaTEMaTUKA U €€
IPUJIOKEHHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NHUCIUIUIMHBI B €IMHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCTH IIKOJIBHUKY HMOHMMATh TEOPETHKO-
MHO>KECTBEHHBII SI3bIK COBPEMEHHOM MaTE€MaTWKHM M HCIOJb30BaTh €ro i
BBIPA)KEHHSI CBOMX MBICJICH.

B kypce «Anrebpa m Hayajsa MaTEMaTHMYECKOIO aHAJINW3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl ~MaT€MAaTHYECKOTO0 MOJEIHMPOBAaHUSA, KOTOpPbIE MPU3BaHBI
c(OpMHUPOBATH HABBIKU ITIOCTPOEHUS MOJIEIEH peabHbIX CUTYallui, CCIETOBaHMS
ATUX MOJENEW C MOMOIIBI0 ammapara aiaredpbl U MaTEMAaTHUYECKOTO aHajiu3a U
MHTEPIPETALNU TIOJTYyUYEHHBIX pe3ysIbTaToB. Takue 3ajaHusl BIUIETEHBI B KX IbII U3
pa3aeioB IPOrpaMMBl, TOCKOJIBKY BECh MaTEpUai Kypca IUPOKO UCIIONb3YETCs IS
penieHus NpUKIaJHbIX 3a7ad. [Ipu peleHnHn peanbHBIX NPAKTUYECKUX 3a]ad
ydaliyecs: pa3BUBAalOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcsi, HMCHOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. [lesarenbHOCTh O (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJla4 OpraHu3yeTcs B MPOLECCE M3YYEHMs BCEX TeM Kypca «Anredpa M Hadana
MaTEMaTHYECKOIO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha U3yUYeHHe Kypca alreOphl M Hayal MaTEMaTUYECKOTro aHalIu3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJICNIO B
11 xnacce, Bcero 3a nBa roga o0ydyeHus — 170 yacos.

COAEPXKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BBIYUCTICHUS

Panmonaneuple umcia. OOBIKHOBEHHBIE U JECSITHYHBIE OPOOM, MPOLIEHTHI,
OECKOHEYHbIE  MepuoAuvecKkue apodu. ApudpmeTudyeckue  omepauud C
paloHaIbHBIMU YUCIIAaMU, TPE00pa30BaHUs YMCIOBBIX BeIpakeHUui. [Ipumenenue
IpoOeil ¥ MPOLEHTOB JJIsl PellleHUsl MPUKIAAHBIX 337a4d U3 PA3IMYHBIX OTpaciei
3HAHUM U PeajbHOU KU3HMU.

JlencTBuTENnbHBIE 4YHMCIIA. PalMOHaNbHBIE W HPPALUOHAIBHBIE YMCIIA.
ApudmMernueckre ornepauud ¢ JEeUCTBUTENbHbIMU yHuciamu. [IpulOnmxéHHbie
BBIUKCJIEHUS, IPABUJIA OKPYTJICHUS, TPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUM.

Cremenp ¢ 1enpiM  mokazateneMm. CranmaptHas  ¢dopma  3amucu
JNEUCTBUTENHLHOTO uucna. Mcmonp3oBaHwe mOAXOMAsImIe (OPMBI  3amHCH
JNEUCTBUTENBHBIX YHUCE Ul PELICHUS NPAKTUYECKUX 3a7a4 U IPEACTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJibHOM  cTemeHu.  JleWcTBUS  C
apu(pMeTUYECKUMHU KOPHIMH HATypalIbHON CTETICHH.



CuHyC, KOCMHYC U TAHI'€HC YHUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUSL.

[IpeoGpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKCHUIA. OcHoBHbIE
TPUTOHOMETPUYECKUE (POPMYJIBI.

VYpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, peliieHue HepaBeHcTBa. Meto
UHTEPBAJIOB.

Pemenue nenpix u ApoOHO-pAITMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pelienre TpUroHOMETPUYECKUX YPABHEHHUIA.

[IpumeHeHre ypaBHEHHUI 1 HEPABEHCTB K PEIICHUIO MAaTeMaTHUYECKUX 3a7a4 U
3a/1ay U3 pa3IuYHbIX 001acTel HAyKH U peabHOU KU3HH.

DOyHKUMU U TPAaPUKH

OyHkius, cnocoObl 3amaHus Gyskuuu. ['paduk QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6uacTh omnpeseneHus 1 MHOXKeCTBO 3HaueHuM QyHkiuu. Hynu Qyskuuu.
[TpomexxyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKITHH.

CrenenHas (pyHKIMS ¢ HATypaJdbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpHS n-OW CTEINEHHU.

TpuroHoMmeTrpuueckass OKPYKHOCThb, OIpEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

Havana MmaTeMaTH4eCKOro aHaju3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmerrueckas ¥ TeOMETpUUECKasl MPOrpeccuu. beckoHeuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TeOMEeTpUUEeCcKOn
nporpeccur. GopMyna CIOXKHBIX HPOLEHTOB. Vcronb30BaHME MPOTrpecCUH s
pEIIeHUs pealbHbIX 3a/1a4 MPHUKJIATHOTO XapaKTepa.

MHoskecTBa H JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO armapara Jyisi OMHUCAHHS PeabHbIX
MIPOIIECCOB U SBJICHUI, TIPU PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIEACTBUE, JOKA3aTENbCTBO.

11 KIIACC

Yucaa v BIYUCTICHUS
HarypanbHbie u nenbie uncna. [Ipu3sHaku 1e1MMOCTH HENbIX YUCE.
Crenens ¢ panmoHadbHBIM NOKa3aTenaeM. CBOICTBA CTENEHHU.



Jlorapudm uncna. [lecsiTuuHble U HATYpaJIbHbIE JOTaPUPMBI.

YpaBHeHMs 1 HEpABEHCTBA

[Ipeobpa3oBaHue BeIpaXXEHUM, COACPKAIINX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIPRXKEHUH, COAEPKAIIUX CTENEHU C palMOHAIbHBIM
ITOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHsI 1 HEPaBEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIagHbIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHHM.

CucteMbl 1 COBOKYITHOCTH PAIllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HayKu U peaibHON KU3HHU.

DOyHKUMH U TPAPUKH

®Oynkuus. [lepuonnyeckue Gpynkunu. [I[poMexyTk MOHOTOHHOCTH (DYHKIIUU.
MakcumMymbl 1 MUHUMYMbI (yHKUnMd. HanGonpiniee M HamMmeHbllee 3HAUEHHE
(YHKIIMM Ha TPOMEXKYTKE.

Tpuronomerpuyeckne  (QyHKIUM, MX CBOWCTBA M rpaduKH.

[Toka3zaTenbHas u norapupmuyeckas GyHKIMH, UX CBOMCTBA U IpadUKH.

Hcnons3oBanue rpadukoB QyHKIMN IS pelIeHUs YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayasa MaTeMaTH4eCKOIro aHaJIu3a

HenpepriBHble QyHKIIMU. MeTOA MHTEPBAJIOB JIsl PEILICHUS] HEPABEHCTB.

[IpousBoanass  pyHkuuu. ['eomerpuyeckuid U (QU3MYECKUN  CMBICIT
IIPOU3BO/IHOM.

[IpousBoaHble  dJ€MEHTApHBIX  QyHKIUH.  DoOpMysiabl  HAXOXKACHUS
POU3BOHON CYyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumeHnenne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIM HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HauMEHbIIEro 3HaueHus QyHKIUU Ha
OTpE3Ke.

[IpumeHeHne NPOM3BOIHON [IJIi HAXOXKICHUS HAWIY4IIero peueHus B
NPUKIAIHBIX 3ajayax, [ ONpPENENICHHS CKOPOCTH MpoLecca, 3aJaHHOTO
dbopmynoii unu rpaduKom.

[TepBooOpa3zHas. Tabauia nepBooOpa3HBIX.

WNuterpan, ero reomMerpuyeckuii u Qusnueckuid cmbici. Brluncienue
uHTerpana no popmyne Herotona—JleitOuuna.



IHJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mpenmera «MaTemaTHka» OJDKHO OOECTeYrBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00I1ero 00pa3oBaHusl CAEAYIONIUX JUYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3ydbTaThl OCBOCHHSI MPOTPaMMbl y4yeOHOro TMpeaMeTa
«MareMaTnka» XapakTepu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TO3UIIMK 00YUAIOIIErocs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUUCKOrO OOIIeCTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
MpoNEeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPBHI, OMPOCHl WU Tp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHUEM.

[TaTpuoTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaKTaHCKON UACHTUYHOCTH, YBOXKECHHS K
MPOIIIOMY Y HAaCTOSIIIIEMY POCCUHUCKOM MaTeMaTUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTHYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3TUX JIOCTHKEHUN B JAPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUN HayKH U JIESITEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO OyIyIIETO.

DCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKJIFOYAs ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHM, PACCY X ACHHUI; BOCTIPUUMYUBOCTHIO
K MaTEMAaTHUYECKUM aCTIEKTaM Pa3JIM4HbIX BUJIOB HCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHAThH MAaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIbIXa, peryiisapHas Gu3ndecKasi akTUBHOCTH); (PU3NYECKOTO COBEPIIICHCTBOBAHMSI,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO.

TpynoBoe BocIiuTaHue:



TOTOBHOCTBIO K TpPYyAy, OCO3HAHHWEM IIEHHOCTHU TPYAOJIO0HUS; MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHONW  ACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM U €€ NPWIOKECHUSIMU, YMEHUEM COBEpPIIaTh OCO3HAHHBIM BBHIOOP
Oynymed mnpodeccu U peaim30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K  MaTE€MaTUYeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMaTUYECKOW HAPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO AKOJOTUYECKON KYJIbTYpbl, MOHMMAaHUEM BIHSHUS
COIMAJIbHO-O)KOHOMHUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUAIbHON
Cpelbl, OCO3HAaHHEM TJIOOAIBHOTO XapakKTepa HKOJOTHYECKUX MPoOIieM;
OpUEHTAlMEll HAa MPUMEHEHUE MAaTeMaTUYECKHX 3HAHUW ISl PEIICHUs 3a/1ad B
00J1aCTH OKpY>KaloIlel Cpeibl, TUTAHUPOBAHUS MTOCTYIKOB U OLICHKH UX BO3MOHBIX
MOCJIEJICTBUN [T OKPYIKAIOIIEH CPEBI.

[{leHHOCTH HAYYHOTO TTO3HAHKS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM W  OONIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl UYeIOBEYECKOM JesTENbHOCTU, STAloB €€
pPa3BUTUSI M 3HAUMMOCTH JUIsI PA3BUTHS LMUBUIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEeICTBOM TO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYID W HCCIEA0BATEIbCKYIO JEATEIbHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yIbTaThl OCBOCHUSI MPOrpaMMbl Yu4e€OHOIo MpeaMeTa
«Marematnka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU PeRYIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie  no3naeamenvHvle  Oelicmeus, obecneuusaom
Gdopmuposarue 6a308blX KOCHUMUBHBIX Npoyeccos oobyuanwuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYdCanwe2o  Mupa,  HpuMeHeHue  J02UYeCKUX,

UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).

bazoBrle noruueckue geliCcTBUS:

e BBISBISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWWA MEXIY TMOHATUIMH; (HOPMYIUPOBATH
OTpeCCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccuuKaliu, OCHOBAaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (QOpPMYJIUpOBaTH U  NPeoOpa3oBbIBaTh  CY)KJICHUS:
YTBEPAUTEIbHbIE W OTPULATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIME;
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIONCHUSAX U YTBEPKICHUSIX;
npejiaraTb KpUTEPUH JUIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;
JIeNIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUH, yMO3AKIIOUEHUH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTebCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh crnoco0 penieHus ydyeOHOMl 3ajgaud (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIlCHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBrbie HCCJICAO0BATCIbCKHUC HGﬁCTBHﬂI

UCII0JIb30BaTh BOMPOCKHI KaK MCCIIEN0BATEILCKUM MHCTPYMEHT IMO3HAHMS;
dbopmyapoBaTh BOMPOCHI, (UKCHUPYIOIIHME MPOTUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CTIUTAaHWPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONECHUS, WCCIEAOBaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATh
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undopmarmeii:

BBISIBIIATD Je(hUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U IS PEILLCHHUS 3a/1a4u;

BBIOMpAaTh ~ WHGOPMAIIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBATh UH(POPMALIKIO, MPEACTABIATh €€ B Pa3IMUHbIX (PopMax,
WLUTIOCTPUPOBATH TpapuiecKH;

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 10 CaMOCTOSITEIILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.



2)  Vuusepcanvhvie  KOMMYHUKAmMUGHblE  Oelicmeus,  00ecnedusarom
chopMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmrenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U TICJISIMH OOIIEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJly PEIICHHUS
3a/1a4yi, KOMMEHTHUPOBATh TIOJYyYCHHBIN PE3yJIbTaT;

e B X0JIe 00CYXJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TIOMCK
pEIICHHs; COMOCTaBISATh CBOM CYXKICHHS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB JHaiora, OOHapy>KMBaTh pa3inuue U CXOJICTBO MO3UIIUI; B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TPEICTaBIATH  pE3yNbTAaThl  peHIeHWs  3aJadd,  JKCIEPUMEHTa,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSITENIbHO BBIOUPATH (hOpMAT BBICTYILIICHUS
C Y4€TOM 3aj1a4 MPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyAHUYECTBO:

e TIOHUMATh U MCMOJIB30BATH IPEUMYIIIECTBA KOMAH/IHON Y UHIUBUTyJIbHON
paboThl MpHU pelieHUU YYEeOHBIX 3a/iay; MPUHUMATH I1€J1h COBMECTHOMN
NEATEIbHOCTH, IUIAHUPOBATh  OpPraHU3allMI0  COBMECTHOM  paboThl,
pacnpenensaTh BUAbl padOT, JOTrOBApUBATHCS, OOCYXKIaTh MPOLECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

e YYacTBOBATh B IPYyMIMoOBHIX hopMax paboThI (00CYkIeHMs, 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMBbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU ICUCTBHS C IPYTUMH YJICHAMHU KOMAHIbI; OIICHUBAThH
KaueCTBO CBOETO0 BKJIaga B OOMIMH TPOAYKT TI0 KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeiicmsus, obecneuusaiom gopmuposanue

CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3ariysi:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUSI 33]1a4H, BEHIOMPATH CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTpOJIb:

e BIIQJICTh HABbIKAMHU TIO3HABATEIILHOW pPEQIIEKCUU KaK OCO3HAHUSA
COBEPIIIAEMbIX JEHCTBUNM W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB;
BJIAJICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS IIPOIECca U pe3yIbTaTa
peleHus: MaTeMaTHYeCKOH 3a1a4u;



e MPEIBUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IPU PEIICHUH 3aa4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEM;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa IEIM U YCJIOBHUSIM, OOBSICHATH
MPUYUHBI JTOCTHXKECHHUS WM HEAOCTHXKCHHUSI PE3YJIbTAaTOB JEATECIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Havajla MaTEMaTUYECKOTO aHAIIA3a»
Ha YpOBHE CpeqHero oOuiero oOpa3oBaHMs AOKHO 0oOecredyuBaTh JOCTHIKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHbIX PE3YyJIbTATOB:

10 KJIACC

Yuciia v BBIYUCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAsI U JAECSATUYHAS 1POOb, IPOIEHTHI.

Bemonusate  apudmervyeckue — omepanud € palUMOHAIBHBIMU U
NENCTBUTENBHBIMU YUCIIAMU.

BbInonHATh TPUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3Ys MpaBujia OKPYTJIeHUs,
JeaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BIYNCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C IEJIBIM IOKa3aTesieM; CTaHJapTHas
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypalbHOW CTENEHH;
MCIIOJIb30BaTh MOAXOAUTYI0 (DOPMY 3alUCH AEUCTBUTENBHBIX YUCEN JJI PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO YIJla Yepe3 00paTHbIe TPUTOHOMETPHUUECKHE
(GYHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHM W pelaTh
TPUTOHOMETPUUECKNE YPABHEHHUS.

Bemonusate npeoOpa3oBaHUs LETBIX, PAlMOHAIBHBIX W HpPpaIOHATbHBIX
BBIPAXEHUU U peIIaTh OCHOBHBIE THUIIBI LIEJBIX, PAIMOHAIBHBIX U UPPALMOHAIIBHBIX
YPAaBHEHHUU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUs U HEPABEHCTBA JUUI PELICHUS MATEMAaTUYECKUX 3a1a4
U 3371a4 U3 PA3IMYHBIX 00IacTell HAYKU U PEAIbHOM KU3HHU.



MonenvpoBaTh peaibHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATh
BBIpOKEHUS, ypaBHEHWS, HEpPaBEHCTBA IO YCJIOBHIO 3a/lay, MCCIIEI0BATh
MOCTPOCHHBIE MOJIEIIN C MCTIOIb30BAHUEM allapara aiareopsbl.

DOyHKUUM U TPAPUKH

OmneprpoBaTh MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3aiaHusi (HYHKIUHU, 00JIaCTh
OTIpe/ieNiCHUs] M MHOXECTBO 3HAaYeHUH (QYHKIMH, Tpaduk (QYHKIHH, B3aUMHO
obpaTHbIe DYHKITHH.

OmneprpoBaTh NOHATUSIMU: YETHOCTh M HEYETHOCTh (DYHKIMH, HYJIU (QYHKIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpa@uKky GYHKIUM 1)1 peLIEHUS] YpaBHEHUI.

CrpouTh M 4MTaTh TpaUKu JIMHEWHON (PYHKUMHU, KBaJpPaTHUYHON (PYHKIUH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIEM.

Hcnons3oBath rpadukd QYyHKUMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 337a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
’KU3HU; BbIpaXxaTb (pOpMyIaMH 3aBUCUMOCTU MEXy BEIMYMHAMH.

Havaja MaTeMaTH4eCKOro aHAIH3a

OmnepupoBaTb MNOHATUAMU: IOCIEAOBATEIBHOCTh, apUpMeTHUECKas U
reoMeTpuyecKas Mporpeccuu.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAIOMIAs TE€OMETpUYECcKas
mporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBAIOIIECH T€OMETPUIECKON MPOrPECCHH.

3aaBath MOCIE0BATEILHOCTH PA3INYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATENFHOCTEH U MPOTPECCHIA IS PEIICHUS
peaNbHBIX 3a]1a4 MPUKJIAJTHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmnepupoBaTh NOHATUAMU: MHOYKECTBO, OIlEpallMK HaJl MHOXKECTBaMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JJIsl ONUCAHUS PEaTbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX yYEOHBIX PEIMETOB.

OmnepupoBarb  HOHATHUSAMU: onpejesieHue,  Teopema,  CJE/ICTBHUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucaa 1 BIYUCTICHUS

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IIE€J0€ YHUCIO; HCIOIb30BaTh
MPU3HAKU JICJIMMOCTH LEIBIX YKHCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIC MHOXKUTEIIN
JUIs1 pELICHUS 3aa4.

OnepupoBaTh NOHATHUEM: CTEEHD C PALIUOHAIILHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JorapudM UYHCIIa, NECATHUYHBIE W HATypajJbHBIC
JorapuMbl.

YpaBHeHUS U HEPABEHCTBA



ITpumeHsaTh CBOMCTBa CTEHmEHW JUId IPeoOpa3oBaHUsl  BBIPAKECHUN;
ONEPUPOBATh NOHATUAMM: IIOKA3ATEIBHOE YPAaBHEHHE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX JIOTapU(PMBL;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemeHns OpOCTEHIIUX TPUTOHOMETPUYECKHX HEPABEHCTB.

OnepupoBarh MOHATUAMM: CUCTEMA JMHEHMHBIX YPABHEHUN U €€ PEIICHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM JJIs PEIICHUS TPAKTUYECKHUX 3a7ad.

HaxoauTp pemreHnst mpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPAaBHEHHI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CUTyallMd Ha S3bIKE aire0pbl, COCTaBIAThH
BBIDAQXKCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJayH,
UCCIIEZIOBATh MIOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM ariapara ajareopsbl.

DOyHKUMU U TPAPUKH

OnepupoBaTh MNOHATUAMM: MNEpUOAMYECKAass  (QYHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH ()YHKLMH, TOUYKH OJKCTpeMyMa (QYHKIHUM, HauOonbliee U
HauMEHbIlIeE 3HAUYEHUs (QYHKIMM Ha MPOMEXKYTKE, HCIOJIb30BaTh WX IS
uccae10BaHusl GyHKINHU, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMU: TpadUKH MOKA3aTEIbHOM, JIOrapudMHUUECKON H
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxkaTb UX Ha KOOPJIAWHATHOW IMJIOCKOCTU U
UCIIOJIB30BaTh JJIsl PELICHNUsS] YPABHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHON MJIIOCKOCTH IpaQUKU JTUHEHHBIX YPaBHEHUH U
MCIIOJIb30BaTh UX JJISI PEIICHHS] CUCTEMBI TMHENHBIX YPABHEHUN.

Hcnons3oBaTe rpadukd (QYyHKUMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX yUYEOHBIX TUCIUIUIMH.

Hayana maTeMaTH4eCcKOro aHaIM3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIINH;
UCII0JIb30BaTh TEOMETPUUYECKUN U (PU3UUECKHUI CMBICI POU3BOIHOM J1JIsl peleHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIHMMA, BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl CCIEI0BaHUS (YHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMbI, IPUMEHSThH PE3yJIbTaThl HCCIIEIOBAHUS K MIOCTPOCHUIO TPA(UKOB.

Hcnonp30BaTh NMPOW3BOAHYIO IS HAXOXKIACHUS HAWJIY4IIEro pPEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-Y)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: TE€PBOOOpa3Has ©  HMHTETpaj; MOHUMATH
reoMeTpUYeCKUi U GU3NYECKUI CMBICT UHTErpasa.



HaxonuTh nepBo0Opa3HbIe 3JIeMEHTAPHBIX (YHKIIMN; BBIYUCIISITh HHTETPAI [0
dbopmyne Hrrorona—JleiOnura.

Pemrate mMpuKIIaIHBIC 3a7a4d, B TOM YHCJIEC COIUATLHO-D)KOHOMHUYECKOTO M
(u3UUeCKOro Xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmn4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
n/n NPOrpaMmbl Bcero Konrponpiibre | Ipaxririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
MHokecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX YnCell. PannoHabHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oyukiuu U rpaduku. CTeneHs ¢ 1elbIM 6
MOKa3aTeyeM
3 ApudpmeTnueckuiit KopeHb N—OW CTEIEHH. 18 |
HppanmonanbHbie ypaBHEHUS U HEPABEHCTBA
DopMyIIbL
4 TPUrOHOMETPHUU. T pUroHOMEeTpHUIECKHEe 22 1
YpaBHEHHUS
5 [TocnenoBaTeabHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 00001IeHNE, CHCTEMATH3AIIUS 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0




11 KITIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrpobiibre | Hpaxririeckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypest
CrerneHbp ¢ palliOHATILHBIM [T0KA3aTEIEM.
1 [TokazarensHas ynkius. [lokazaTenbHbie 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUSA.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne QyHKIIMHA H UX
3 rpaduxu. TpuroHomerpuyeckue 9 1
HEPaBEHCTBA
4 [IpounsBoaHas. IIpumenenne npon3BoaHON 24 1
5 MHTerpai u ero npuMeHeHUs 9
6 CucreMsbl ypaBHEHH 12 1
7 HarypainbHble U LieIIbIe Ynciia 6
2 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3 Al 18 )
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 6 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

Konrtposabubie
padoThI

IIpakTH4Yeckue
padoThI

Jlara
H3yYeHUs

JIeKTPOHHbIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHoecTBO, Onepaluy Haj
MHOeCTBaMu. [luarpaMmbl
Oiinepa—Benna

Panuonansable unciia. OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH

ApudmeTnueckue ornepanuu ¢
palnoHaIbHBIMU YHACIAMM,
npeoOpa30BaHMsl YUCIIOBBIX BIPAKEHUM

[Ipumenenue npobeit U MpOLEHTOB JIst
peleHus NPUKIIAIHbIX 33/1a4 U3
Pa3IMYHBIX OTPACieil 3HAHHUI U pealbHOMN
JKU3HU

[Ipumenenue qpoOei U IPOIEHTOB TSt
peleHns TPUKJIIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUN U peATbHOM
JKU3HU

JlewicTBuTenpHbIe uncna. ParinonanbsHbie
Y UppallMOHAIIbHbIC YHCTIa

Apudmernueckue onepauuu ¢
JeHCTBUTEIIbHBIMU YHACITAMHU




[IpubnnxEHHBIE BHIYMCIECHUS, IPaBUIIa

8 OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

9 Tox1ecTBa ¥ TOKIECTBEHHbIE
peoOpa3oBaHUS

10 VYpaBHeHUE, KOPEHb YPaBHEHUS

11 HepaBeHncTBo, penieHne HepaBeHCTBA

12 Merto UHTEpBAJIOB

13 Pemenue nensix u 1po6HO-
palMOHATILHBIX YPaBHEHU U HEPABEHCTB
KonTtponpsHast pabora o Teme
"MHoOK€ecTBa pallMOHAJIbHBIX U

14 JICHCTBUTEIIBHBIX YKCell. PanimoHanbHbIe
YPaBHEHHUS U HEPABEHCTB"

15 DyHKIUS, CIOCOOBI 3a1aHus QYHKIIUH.
B3aumHuo obpatHbie pyHKIIMU
I'padux pynkuuun. O6aacte onpeaeaeHus

16 U MHOXKECTBO 3HaueHu# QpyHkiuu. Hymu
¢bynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA

17 YértHble 1 Heu€THBIE (PYHKIIMN
CrerneHb ¢ 1IeTbIM OKA3aTeNIeM.

18 CranpaptHas popma 3anmucu
JENCTBUTENIBHOTO Yncia
Hcnonp3oBanue noaxoasmien popmel

19 3aMCH JEHCTBUTEIbHBIX YNCEN IS

pCHICHUSA NPAKTUYCCKUX 3aa4 U
MMPEACTABICHUA JaHHBIX




Crenennast GyHKIUS C HATYPAIbHBIM U

20 LEJIBLIM noKazaTeyieM. E€ cBolicTBa 1
rpaguk

71 Apudmernueckuii KOpeHb HATYPAIbHOM
CTENEHU

” Apudmerndeckuii KOpeHb HATYPATbHON
CTETIEHU

” CaoticTBa apu(METHICCKOTO KOPHS
HaTypaJbHOU CTEIIEHU

4 CaoticTBa apu(METHICCKOTO KOPHS
HaTypaJbHON CTENEHU

25 CaotiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJbHOMU CTEIIEHU

%6 HeiictBus ¢ apudMeTnyecKuMu KOpHIMU
Nn—OU CTENEHU

7 JeiictBus ¢ apudMeTnyecKuMu KOpHIMU
N—OM CTENEeHU

)% JeiictBus ¢ apudMeTHyecKUMU KOPHSIMU
Nn—OU CTENEHU

29 JeiictBus ¢ apuMeTHYeCKUMU KOPHSIMU
N—Oil CTENEeHU

30 JeiictBus ¢ apudMeTnyecKuMu KOpHIMU
N—Oil CTENEeHU

31 Pemienne nppanvoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

3 Pemenue nppanroHanbHpIX ypaBHEHUMN U

HEPaBCHCTB




Pelienue uppaiiOHAJIbHBIX YPaBHEHUM U

33
HEPaBEHCTB

34 Pemienne uppanroHanbHbIX YPABHEHUN U
HEpaBEHCTB

35 Pemienue uppalliOHaIbHBIX YPABHEHUN U
HEPaBEHCTB

36 CoiicTBa 1 rpauK KOpHS N-0i CTENICHH

37 CaoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHH
KonTtponpsHast pabora o Teme

18 "ApudmeTrnueckuii KOpeHb N—Ooi
creneHy. MppaunoHanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyC, KOCUHYC U TAHT€HC YU CIOBOTO
aprymMeHTa

40 CuHyC, KOCUHYC U TAHT€HC YU CIOBOTO
apryMeHTa

4l ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

0 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

43 OIIpeEIIEHNE TPUTOHOMETPUYECKUX
(GyYHKIMI YHCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

44 OIIpeAeIICHUE TPUTOHOMETPUYECKUX
(yHKLUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE

bopmynbl




OcCHOBHBIE TPUT'OHOMETPHYCCKUEC

46
bopmybl

A7 OcHOBHBIE TPUTOHOMETPUUYECKUE
(hopMyIIBI

43 OcHOBHBIE TPUTOHOMETPUUYECKUE
bopmybi

49 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpa)KEHU I

50 [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPOKCHUI

51 [TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKEHUIN

5 [Ipeo6pa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKECHUN

53 [Ipeo6pa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKECHUN

54 Pemenne TpuronomeTpudecKux
YpaBHEHUI

55 Pemenue TpuronomeTpudeckux
YPaBHEHU

56 Pemenne TpuronomeTpudecKkux
YpaBHEHUI

57 Pemenne TpuronomeTpudecKkux
YpaBHEHUI

58 Pemenne TpuronomeTpudyecKkux
YPaBHEHUU

59 Pemenue TpuronomeTpudecKux

YpaBHEHUI




60

KonTposabhas padora no reme "®opmyisl
TPUTOHOMETPUHU. TpUroHOMETpUYECKHe
ypaBHeHMs"

61

IlocienoBaTeabHOCTH, CIIOCOOBI 3a1aHUS
ocjienoBarTelIbHOCTEH. MOHOTOHHBIE
[IOC/IEI0BATEILHOCTH

62

ApudmeTrndeckast U reOMeTpUUYECcKas
nporpeccun. Mcnonas3oBaHue mporpeccuu
JUTSI pEIICHUS PeallbHbIX 3a]a4
MPUKJIIATHOTO XapaKTepa

63

beckoneuno yObiBarorias
reomerpuueckas nporpeccus. Cymma
OECKOHEYHO yOBIBArOIICH
F€OMETPUUYECKON IIPOrPEeCCUn

64

Popmyia CI0KHBIX IIPOLIEHTOB

65

dopmya CI0KHBIX IIPOLEHTOB

66

O0001Ienne, cucTeMaTH3alis 3HAHUH 3a
KypcC anreOphl U Hayall MaTeMaTHIECKOTO
ananusa 10 kiacca

67

Hroropas KOHTPOJIbHAA pa60Ta

68

O06006111eH1E, cCUCTEMATH3AIHAS 3HAHUN 3a
Kypc anreOpbl 1 Hadall MaTeMaTHYECKOTO
agann3a 10 kmacca

OBUIEE KOJIMYECTBO YACOB I1IO
I[TPOI'PAMME

68




11 KITIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kourpoabsubie | IIpakruyeckue
n/n Bcero u3yuyeHusi ~ oOpasoBaTejbHbIE
padoThbI padoTsbI
pecypchbl
CreneHs ¢ pallMOHaIbHBIM [10Ka3aTeIeEM 1
2 CaoiicTBa cTeneHu 1
3 IIpeoOpa3oBaHue BBIpAKEHUIH, 1
COJIep KaIlMX palliOHaIbHbIE CTEIIEHU
4 IIpeoOpa3oBaHue BBIPAKEHUI, 1
COJIEprKaIlMX palliOHaIbHbIE CTEIIEHU
5 [IpeoOpazoBanue BhIpAXKEHUH, |
COJIEpIKaIMX pallMOHAJIbHBIE CTEIICHU
6 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
8 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 ITokasaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
1 IToka3zarenbHast GyHKLUS, €€ CBOWCTBA U 1
rpapux
Kontponbnas padora o teme "CteneHs ¢
2 paloHaIbHBIM TOKA3aTENIEM. 1 1
[Toka3zarenbHast pyHkuus. [lokazarenbHble
YpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudwm uucna 1
14 JlecaTUUHBIE U HATypaJbHbIE JIOTapH(PMBI 1




[IpeoOpazoBaHue BEIPAKECHHH,

15
COZIepIKALIHX JIOTapU(MBI

16 [IpeoOpa3oBanue BhIpakeHUH,
COJIepKALIHX JIOTapU (MBI

17 [IpeoOpazoBaHue BEIPAKECHHH,
COZIep KALIHX JIOTapU(MBI

18 IIpeoOpa3oBaHue BeIpakeHUl,
COZepIKAIHX JIOTapU(MBI

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBeHCTBa

20 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapumuueckre ypaBHEHUS U
HEPaBEHCTBA

” Jlorapumuueckre ypaBHEHUS U
HEPaBEHCTBA

3 Jlorapudmuueckas ¢pyHkuus, e€ cBocTBa
u rpaduk

4 Jlorapudmuueckas pyHkius, €€ CBONCTBa
u rpaduk

75 Tpuronomerpuueckue GyHKIMU, UX
CBOICTBA U TpaduKu

26 Tpuronomerpuueckue GyHKIMU, UX
CBOICTBA U TpaduKu

7 Tpuronomerpuveckne QyHKIHH, UX
CBOWCTBA U TpapuKu

)% Tpuronomerpuueckue GyHKINH, UX

CBOICTBa U Tpaduku




[Ipumepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Ipumepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 IIprmepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

0 IIprmepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHHs U

33 HEepaBeHCTBA. | pUroHoMeTpUUIECKHe
GYHKIIUU U UX
rpaduxu. Tpuronomerpudeckue
HepaBeHCTBa"

34 HenpepriBable pyHKIINN
MeTo HHTEPBAIIOB VISl PELICHHUS

35 HEPaBEHCTB

36 MeTo HHTEPBAIIOB [UIsl PELICHMUS
HEPaBEHCTB

37 [IpousBoaHas QyHKIUN

38 ITpousBonHas GpyHKIUU

39 I'eomeTpuueckuii u pu3nUecKuii CMbICI
MIPOU3BOJHOMN

40 I'eomeTpuueckuil 1 GpU3NIECKUI CMBICIT
MPOU3BOHOM

41 [Tpon3BoAHBIE TIEMEHTAPHBIX (YHKIIUN

42 [Tpou3BoHEIC A7IEMEHTAPHBIX (QYHKITHI




43

[TpousBoaHas CyMMBI, TPOU3BEICHHUS,
94acTHOTO (DYHKIHUH

44

[IpousBoaHas cymmbl, TPOU3BEAECHNUS,
4acTHOTO QyHKIUI

45

[TpousBoaHas CyMMBI, TPOU3BEICHHUS,
94acTHOTO (DyHKIHH

46

[IpuMeHeHne nporu3BOAHOM K
UCCleIoBaHUI0 (PYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

47

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

48

[Ipumenenne NpoU3BOIHOMN K
uccaeaoBaHuio pyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

49

IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

50

HaxoxneHre HanOobIIero u
HANMCHBIICTO 3HAYCHU L q)yHKHI/II/I Ha
OTpe3Ke

51

Haxoxnaenue HaHOOJIBIIETO U
HaANMMCHBIICTO 3HAYCHUA (I)YHKI_II/II/I Ha
OTPE3KE

52

HaxoxneHre HanOOoIbIIIero u
HANMCHBIICTO 3HAYCHU L q)yHKHI/II/I Ha
OTpe3Ke




53

Haxoxneaue HanboJIbIIErO U
HAaUMEHBIIIETO 3HAYCHHSI (PYHKIIMH Ha
OTpe3Ke

54

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHSI (PYHKIIMH Ha
OTpe3Ke

55

Haxoxnenue HanbobIIero u
HaWMEHBIIIETO 3HaUYCHUS QYHKIIUU Ha
OTpe3Ke

56

IIpuMeHeHre NpOU3BOIHON AJIst
HaXO0XKJICHHUS HAaWTy4IlIero pelieHus B
MPUKJIAHBIX 3a7ja4ax, JUIsl ONpeeIeHUs
CKOpOCTH IIpoliecca, 3alaHHOro (popMyiion
WK rpadukom

57

KonrtponbHas paboTa o teme
"IIponsBonHas. [Ipumenenune
IIPOU3BOIHON"

58

[TepBooOpaznas. Tabaua nepBooOpa3HbIX

59

[lepBoobpaznas. Tabnuia nepBooOpa3HbIX

60

WuTerpai, reoMeTpuieckuii U pusnueckuii
CMBICJI MHTErpaJia

61

WuTerpan, reomerpuueckuii 1 puznyeckuit
CMBICJI UHTErpajia

62

WuTerpan, reomerpuueckuii 1 puznyueckuit
CMBICJI UHTErpajia

63

Brruncnenue uaTerpana mno gpopmyine
Herorona—JleiOuniia




64

Brrunciienune uHTErpana mo Gpopmyiie
Herotona—JIebuuia

65

Brruncnenue uaTerpana mno gpopmyie
Herorona—JleiOuuia

66

Brrunciienune uHTErpana mo Gpopmyiie
Herotona—JIenbouuia

67

CucreMbl TMHEUHBIX YpaBHEHHM

68

CucreMbl TMHEWHBIX YpaBHEHUM

69

Pemenne npuxiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

70

Perrenue npukiaaHpIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

71

CucreMbl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, IOTapH(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB

72

CucremMbl U COBOKYITHOCTH UENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JJOTapU(PMUIECKIX
YpPaBHEHUI U HEPABEHCTB

73

CucremMbl U COBOKYITHOCTH UENbIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JJOTapU(PMUIECKIX
YpPaBHEHUI U HEPABEHCTB

74

CucreMsl u COBOKYITHOCTH LEJbIX,
pallOHAJIbHBIX, HPPpAalMOHAJIbHBIX,
MOKa3aTeIbHbBIX, JIOTapu(PMUIECKIX
YpPaBHEHUI U HEPABEHCTB




Hcnonb3oBanue rpagukoB GyHKIUHN 1

75
pellIeHns ypaBHEHUH U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUH 115
pellleHrs ypaBHEHUN U CUCTEM
[IpumeneHnue ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX
3a]1a4 U 3a]1a4 U3 pa3IudHbIX objacTei
HAyKU U pEAJIbHOM KU3HH

73 KontponbHas padota nmo teme "MHaTEerpan
u ero npuMeHeHus. CucremMsl ypaBHEeHU"

79 HatypanbHble U 11e1ble yKcia B 3aa4ax 13
peanbHOM KU3HU

20 HatypanbHble U 11e1ble yKcia B 3aja4ax 13
peanbHOU KU3HU

81 HarypanbHble 1 Lienble yncna B 3aa4ax us3
peanbHON KU3HU

82 [Ipu3HaKy AeTMMOCTH LENBIX YUCET

83 [Ipu3Haky AETMMOCTH LENIBIX YHACET

84 [Ipu3HaKy AeTMMOCTH LENBIX YUCET

85 [ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHUH. Y paBHEHUS

26 [ToBTOpenue, 060061IeHNE,
CUCTEMaTHU3alls 3HaHUI. Y paBHEHUs

g7 [ToBTOpenue, 0600IIEHNE,
CUCTEMaTHU3allMs 3HaHUI. Y paBHEHUs

28 [ToBTOpenue, 0600MIIEHNE,

cucTeMaTu3alnus 3HaHUi. Y paBHEHUS




[ToBTOpeHuE, 0600MIIEHNE,

89 CcUCTEMaTU3alMs 3HAHUN. Y paBHEHUS

90 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3alnus 3HaHUi. Y paBHEHUS

91 [ToBTOpeHuE, 0600MIIEHNE,
cucreMarusanus 3Hanui. HepaBeHncrsa

90 [ToBTOpeHME, 0000IICHNE,
cucreMaru3anus 3Hanui. HepaBeHncraa

93 [ToBTOpeHue, 06001EeHNE,
cucTeMaTtu3aius 3HaHui. HepaBeHncTsa

o4 [ToBTOpeHue, 0600MIIEHNE,
cucreMarusanus 3Hanui. HepaBeHncraa
[ToBTOpenue, 06001IIEHNE,

95 cucTeMaTu3anus 3HaHuH. CHCTEMBI
YpaBHEHHI
[ToBTOpenue, 06001IIEHNE,

96 cucteMatu3anus 3HaHui. CHCTEMBbI
YpaBHEHHI

97 [ToBTOpenue, 06001IEHNE,
cucremMaTusanus 3HaHui. yHKIUU

08 [ToBTOpenue, 06061IeHNE,
cucrteMaTusanus 3HaHui. OyHKIUu

99 WroroBas koHTpoNbHas paboTa

100 HToroBasi KOHTpOJIbHAs paboTa
O0o001enue, cucTeMaTH3aIus 3HaAaHUH 3a

101 Kypc anreOpbl ¥ Ha4yajl MaTeMaTUYECKOTO

againn3a 10-11 kiaccoB




102

O0001enne, cucTeMaTU3alys 3HAHAH 3a
Kypc aJireOpbl M Ha4ajl MaTeMaTHIECKOTO
ananusa 10-11 xiaccoB

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

102




MyHHUHTAIbHOE ABTOHOMHOE o6meobpa3oBaTeibHOE
yupesKIeHHe Cpeansis oGmeoGpa3oBaTebHas WIKOJIA Ne 66

PaccMOTpPEHO Ha 3ace/laHnH 1IMO

PyKOBOWF[uMO g
H.H. Illupokosa

IIporokos ot 29.08.2023 r. Nel
CornacoBaHo

3am Tenb aupekTopa mo Y /1
0.0. Konsanuua

29.08.2023 r.

PABOYASI IPOTPAMMA
no yuedOHOMY NpeaMeTy «AJITEBPA u HAYAJIA
MATEMATUYECKOT' O AHAJIU3A»,
cpennee odee 00pa3oBaHue
(peaaunsanus POII)

CocTaBUTE/Ib:

H.H.IlIupokoBsa, y4uTelb,
BhIcias KBajin(UKalMOHHAs KaTeropus

Exartepun0ypr, 2023




MyHHUHOAIbHOE ABTOHOMHOE 00meo0pa3oBaTeIbHOE
yupekieHHe cpeaHsisi o6meo0pazoBaTe/ibHasl K012 Ne 66

PaccMOTpEHO Ha 3ace/laHui 1IMO

,,,,,,,

PyKOBowKIIIMO s e n; 9 DY COHI Ne 66
4 H.H. Illnpoxosa & M’% % BN
IIporokos ot 29.08.2023 r. Ne 1 L Aoy \2 BA MuTtpodanos
T 1593‘6;#29082093 r. Ne 79-0

CoriacoBaHO \\ :)/,{f' /4
3am Tenb aupekTopa mo Y /1 Ny o520 et /

0.0. Komsguna NS ~//
29.08.2023 r.

PABOYASI IPOTPAMMA

10 y4eOHOMY MpeaMeTy «AJITEBPA u HAYAJIA
MATEMATHYECKOT'O AHAJIN3A»,

cpeaHee oduiee 0dOpasoBaHue
(peaaunsanus POII)

CocTaBUTE/Ib:

H.H.IlIupokosa, y4uTeb,
BBICIIAs KBATH(UKALMOHHAsE KAaTETOpHs

Exartepun0ypr, 2023

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA



METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



AOKYMEHT NNOANMUCAH
3/IEKTPOHHOMU MO A4MUCbIO

CBEAEHUA O CEPTU®UKATE 3T

CepTtudpukaT 98972918216828532255789598799073225606492451651
Bnageney MutpodpaHoB Bacunuit AHaTonbeBuY

JeitcTeutenen C 04.07.2023 no 03.07.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 64075045638428745403327213019230093705736652753
Bnageney MuwTpodbanoe Bacunuit AHaTonbeBsnd

OeicTevTened C 02.05.2024 no 02.05.2025
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