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MOACHUTEJIbBHAS 3AIIMCKA

PaGouass mporpamma ydeOHOro Kypca «AJredpa M Hayajga MaTEMaTHUYECKOIO
aHanu3a» 0a30BOro ypoBHs misi ooywaromumxcs 10 —11 kmaccoB pazpaboTraHa Ha OCHOBE
®denepanbHOr0 TrOCYJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CPEJHEro OOIIEro
o0pa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMM, NPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3OBaHUIO, W TPATUIIMK POCCUICKOrO oOpa3oBaHus. Peanmsarus
MPOrpaMMbl OOECIICYMBACT OBJIAJICHUE KIFOUCBBIMH KOMIIETCHITUSMH, COCTABIISIONTAMU
OCHOBY  JJii  CaMOpa3BUTUS W  HENPEpPHIBHOTO  O0Opa3oBaHusA,  IEIOCTHOCTh
OOIIEKYIHTYPHOTO, INYHOCTHOT'O U MO3HABATEIILHOT'O PA3BUTHSI IMYHOCTH O00yUYaIOIIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaiza MaTeMaTUYECKOTO aHATIN3ay SBIIAETCS OJJHUM U3 Hambosee
3HAYMMBIX B TPOTPpaMME€ CTapIIeil IIKOJbI, IOCKOIbKY, C OIHOW CTOPOHBI, OH
o0ecrieurBaeT HMHCTPYMEHTAIbHYIO 0a3y Uil H3YyYECHHS BCEX €CTECTBEHHO-HAYYHBIX
KypcOB, a C JpYrod CTOpOHBI, (OpMHUpPYET JOrMUYecKoe U aOCTPaKTHOE MBIILICHUE
yYalUXCcsi Ha ypOBHE, HEOOXOAMMOM [JIi OCBOCHHSI KypCOB HMH(DOPMATHKH,
OOIIIECTBO3HAHUS, WCTOPUHU, CJIOBECHOCTH. B pamMkax [maHHOTO Kypca ydariuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMYIUPYET CBOU
JTOCTHXKEHUSI B MaTeMaTH4eCcKoi opme.

Kypc anrebpbl m Hauan MaTeMaTHYeCKOrO aHali3a 3aKIaJblBaeT OCHOBY IS
YCHENIHOTO OBJIAJICHUS 3aKOHaMH (M3WKH, XUMUHW, OWOJIOTHH, TMOHWUMAaHHUS OCHOBHBIX
TEHJCHIIMH SKOHOMHUKHM W OOINECTBEHHOW JKM3HHW, II03BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HMCIOIB30BATh UX B
MOBCEIHEBHOM XU3HU. B TOXKe BpeMs OBaieHHe aOCTPAKTHBIMHU M JIOTUYECKH CTPOTUMU
MaTEeMaTHYECKUMH KOHCTPYKIMSIMH DPa3BUBACT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UCTUHHOCTh YTBEPKJICHUS, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETHU3AIINIO,
abcTparupoBaHve M aHAJIOTHIO, (DOPMUPYET KPEaTHUBHOE M KPUTHUECKOE MbIlUIeHHE. B
X0/ U3YUYEHUS alNreOphl U Hadajdl MaTeMaTUYECKOro aHalu3a B CTapIIeh MIKOJIEe yJaliuecs
MOJTYYarOT HOBBIM OIBIT PEIICHUS TPUKIATHBIX 3a/1ad, CaMOCTOSTEIIBHOT'O MOCTPOSHUS
MaTEMaTUYECKUX MOJIeNIEH peallbHbIX CUTYallui U MHTEPIPETALMU MTOJYYEHHBIX PellleHUH,
3HAKOMSTCSl C MPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HayKe U B
HCKYCCTBE, C BBIIAIOIIMMUCST MATEMATUIECKUMH OTKPBITUSIMHU M KX aBTOPAMH.

Kypc o0nagaer 3HAYUTENBHBIM BOCIHUTATEIBHBIM  ITOTEHIIMAIOM, KOTOPBIU
peasin3yercs Kak yepe3 yueOHbI MaTepual, CocOOCTBYOUUN (hOPMUPOBAHHUIO HAYYHOTO
MHUPOBO33pEHUSI, TaK M uepe3 chernupuky ydeOHOM eATelbHOCTH, Tpedyromen
CaMOCTOSITETTLHOCTH, aKKYpPaTHOCTH, NPOJOKUTEIBHOW KOHIICHTPAIIMA BHUMAHUS U
OTBETCTBEHHOCTH 32 MOJTYUYCHHBIN pe3yJbTar.

B ocHoBe meronuku oOyueHus anreOpe M HauyajaM MaTEeMaTHYECKOTO aHaiu3a
JISKHUT NIeATeIbHOCTHBIA TPUHITUI OO YUIEHHUS.

CrpykTypa Kypca «Anredpa M Hayajla MaTeMAaTHYECKOrO0 AaHaM3a» BKIKOYAET
CJIENYIONINE COMepKaTeIbHO-METOInUecKue JuHun: «Hucna u BeuUCIeHUs», «DyHKIUU



u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremMaTHueckoro aHaau3ay,
«MHOXecTBa M JIOTHMKa». Bce OCHOBHBIE COAEpXKATEIbHO-METOJUYECKUE JIMHUU
U3Y4aloTCsd Ha TMPOTSHDKEHUHM JIBYX JIET OOYy4YeHUsi B cCTapuiedl IIKOoJIe, €CTECTBEHHO
JOTIOJIHSAS IPYT Apyra U NOCTENEHHO HACBIILAsACh HOBBIMM TEMaMU U pa3aenamu. JlaHHbIN
KypC SIBJISIETCSI MHTETPaTUBHBIM, IIOCKOJIbKY O0BEIUHSAET B ceOe CoJep:KaHue HECKOIbKUX
MaTEeMaTUYECKUX JAMCIMUIUIMH: anredpa, TPUTOHOMETPHUsS, MaTEMaTUYECKUW aHaIu3,
Teopusi MHOKeCTB U Ap. [lo Mepe Toro xak ydaiuecs: OBlaJeBalOT BCE Ooiiee MIMPOKUM
MaTeMaTUYECKUM  ammaparoM, |y  HHMX  IOCIEAOBaTelbHO  (QopMHpyeTcs |
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJIENb PpPEaIbHOM CHUTYyaluH,
NPUMEHATh 3HAHUSA, IOJYyYEHHbIE B Kypce «Anredpa M Hayala MaTeMaTUYECKOIO
aHaJIn3a», UIsl pELIEHUs] CAMOCTOATEIbHO C(HOPMYIMPOBAHHON MaTEMaTUUECKOH 3a7a4u, a
3aTeM MHTEPIPETUPOBATH MTOIYYEHHBIN PE3YNIbTAT.

CopepxxaTenbHO-METOAMYECKAss JUHUA «YHcaa M BBIYMCIEHUS»  3aBEpLIAET
(bopMHpOBaHNE HABBIKOB MCIIOJIb30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HA4aTo
B OCHOBHOM mikosie. B crapmieil mkone ocoboe BHUMaHUE ynensercss (OpMHUPOBAHUIO
IPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKJIIOUAIOIIMX B C€0sl MCIOIb30BAaHUE PA3IUYHBIX
(dbopM 3amucH JEUCTBUTEIBHOIO YHCIIA, YMEHHE PAlMOHAIBHO BBINOJHATH JEHCTBUSA C
HUMU, J€naTh MNPUKUAKY, OLEHUBATh pe3ysbrar. OOyuaromuecs MOIy4aloT HaBbIKU
OpUONMKEHHBIX BBIUMCIEHUM, BBINOTHEHMsI JEHCTBUH C YHCIaMM, 3alMCaHHBIMHU B
CTaHJIAPTHOH (hopMe, UCIIOIb30BAHNUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIOBBIX
BBIPAKEHUU.

JIunus «YpaBHEHMs] 1 HEPABEHCTBA) PEANM3yeTCsl Ha MPOTSHKEHUU BCEro 00ydeHus
B CTaplIel LIKOJIE, TIOCKOIBbKY B KAXKJIOM paszelie MporpaMMsbl PEIyCMOTPEHO pELICHUE
COOTBETCTBYIOIMX 337a4. OOydaromumecs OBIa/IEBAIOT PA3IUUYHBIMU METOAAMH PEIICHUS
LENbIX, pPALMOHAJIBHBIX, HPPALMOHAIBHBIX, [OKA3aTEIbHBIX, JOTapuPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPAaBEHCTB M HUX cHUcTeM. IlomydeHHble yMeHHus
UCIOJBb3YIOTCS MPH HCCIEAOBAHMM (PYHKIMA C TMOMOIIBIO HPOU3BOAHON, pEIIEHUU
NPUKJIATHBIX 3a7a4 U 3a/ad Ha HAXOXKIEHHE HAWOONbIIMX W HAWMEHBIIMX 3HAYCHUM
¢bynkuuu. JlanHas conep)KaTrelnbHas JMHUSA BKJIIOYAeT B ceOsl Takxke (PopMUpOBaHUE
YMEHUN BBINONHATH pacuéTel 1o (opmynaM, NpeoOpa3oBaHUs ILENbIX, pPallMOHAIbHBIX,
UPpAaLlMOHANIBHBIX M TPUIOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BBIPAKECHUI,
COJZIep KaIlINX CTENeHu U Jorapudmel. brarogaps uzydenuto anredpandeckoro mMaTepuana
MPOUCXOJIUT JaybHEeHIlIee pa3BUTHE aJTOPUTMUYECKOIO0 M aOCTPAKTHOIO MBIIUICHUS
yJammxcs, GOpMHUPYIOTCSI HaBbIKU JE€AYKTUBHBIX PACCYXKIEHUH, paOdOThl C CUMBOJIBHBIMU
dbopMamu, NpeACTaBIEHUS 3aKOHOMEPHOCTEW W 3aBUCHUMOCTEHl B BHJE pPABEHCTB H
HepaBeHCTB. AureOpa mpeniaraer dS(QeKTUBHbIE HHCTPYMEHTHI Ui  PEHICHUS
MPAKTUYECKUX M ECTECTBEHHO-HAy4YHBIX 3aJay, HarJaHO JEMOHCTPUPYET CBOU
BO3MOX>XHOCTH KaK sI3bIKa HaAyKH.

ConeprxarenbHo-MeToauueckas TuHUA «DyHKIUU U Tpa@UKU» TECHO MeperieTaeTcs
C IpyTMMH JUHUSMHU Kypca, MMOCKOIbKY B KAKOM-TO CMbICIIE 3aJJa€T MOCIEA0BATENIbHOCTh
u3yueHus: matepuana. V3ydeHue CTeneHHOW, IOKa3aTeIbHOM, JIorapuMHUUECKOH U
TPUTOHOMETPUUYECKUX (YHKIMM, UX CBOMCTB M rpaMKOB, UCMOIb30BAHUE (PYHKIMHN 15
peleHus 3afa4d U3 JIpyrux yuyeOHbIX MPeIMETOB U peajbHOM )KM3HU TECHO CBSA3aHO KakK C



MaTeMaTUYECKUM aHaJIM30M, TaK U C PEIICHHEM YypaBHEHUW M HepaBeHCTB. lIpu sTom
OoJpllloe BHUMaHWE yAensercsa (OPMHUPOBAHUIO YMEHHUS BbIpaxkaTb (QopMyIaMu
3aBUCUMOCTH MEXY Pa3JWYHbIMU BEIUYMHAMHU, HMCCIIEAOBATh IMOJIyYCHHBbIC (YHKIIUH,
CTpouTh MX Tpaduku. Marepuan 3Toil copepKaTeIbHOW JMHUU HAIEJIEH Ha pa3BUTHE
YMEHHUM W HaBBIKOB, MO3BOJSIONIMX BbIpaXaTh 3aBUCUMOCTH MEXKAY BEIMYMHAMH B
paznuuHOM (opme: aHaNUTHYECKOW, rpaduueckod u crmoBecHo. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxartenbHast JnuHus «Hagyana maTeMaTH4ecKOro aHaiau3a»  IO3BOJISET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTUYE€CKHUX, TAaK W MPUKIAJHBIX 3a7ad,
JOCTYITHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh MCCIIEIOBATh U CTPOUTH
rpaduku GYyHKIUNA, OMPENensaTh UX HauOONbIINEe U HAUMEHBIINE 3HAUYCHUS, BBHIYHCIATDH
wiomaan Guryp u oObEMBI TeN, HAXOIUTh CKOPOCTH M YCKOpPEHHWs mporieccoB. [lanHas
cojiep>KaTeNbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHHSI MATEMATHYECKUX
MOJENEN pealbHbIX CUTYyallUid, HAXOKICHHS HAWIYYIIErO PEIICHNs B MPUKIAIHBIX, B TOM
YHUCJIE COIMAIbHO-DKOHOMHUYECKUX, 3a/1a4aX. 3JHAKOMCTBO C OCHOBAMH MaTEMaTU4YECKOro
aHajgu3a  CIOCOOCTBYET  Pa3BUTHUIO  aOCTPAKTHOrO, (POPMAIbHO-IOTHYECKOTO U
KPEaTUBHOI'O MbIILJICHUS, (POPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTUKH B HaykKe, TEXHHKE M HUCKyccTBe. OOyuaromuecss y3HAIOT O BBIIAIOIIMXCS
pe3yabTarax, MOJYYEHHBIX B X0JI€ PA3BUTHS MaTEMATUKHU KaK HayKH, U UX aBTOpax.

ConepxarenbHO-METOIMUECKAs JUHUS «MHOXKECTBA W JIOTHMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTAM TE€OPUH MHOXKECTB. TE€OpETHUKO-MHOKECTBEHHBIC MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKU M TpeajararoT Haubolee
YHUBEPCAIBHBIN SI3bIK, 00OBEIUHSIONINI BCE pa3aelibl MATEMAaTUKH U €€ TPUII0KCHUN, OHH
CBSI3BIBAIOT Pa3HbIE MATEMATUYECKHUE JUCHUIUIMHBI B €AUHOE 1enoe. [103ToMy BaXHO 1aTh
BO3MOYKHOCTh IIKOJIbHUKY IOHUMATh TEOPETUKO-MHOMXECTBEHHBIN S3bIK COBPEMEHHOMU
MaTEeMaTUKH U UCT0JIb30BaTh €r0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa M Havajlia MaTEMaTUYECKOrO aHalv3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MAaT€MaTUYECKOI0 MOJICIUPOBAHHUS, KOTOPbIE MPU3BAHBI CPOPMUPOBATH HABBIKU
NOCTPOCHHSI MOJIENIEH pEAIbHBIX CUTyalWid, UCCIEAOBAHUSA ATUX MOJEIEH C MOMOLIBIO
anmapara aiareOppl M MaTeMaTHMYeCKOro aHajiu3a M WHTEPIpeTauy IMOJTYyYEeHHBIX
pe3ysbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIM U3 Pa3leioOB MPOrPaMMbl, TOCKOJIBKY
BECh MaTepual Kypca IIHUPOKO MCIONBb3YETCA IS pElIeHUs NpUKIagHbix 3aaad. [Ipwu
pElIeHUH peaNbHbIX MPAKTUUYECKUX 3aJay ydalluecs pa3BUBAIOT HaOJI01aTeIbHOCTD,
YMEHUE HaxOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, WCIOIb30BaTh AHAJIOTHIO,
00001aTh U KOHKPETU3UPOBaTh MpobieMy. JlesTenbHOCTh IO (POPMUPOBAHUIO HABBIKOB
pelIeHUs] MNPUKIAIHBIX 3a/lad OPraHu3yeTcsi B MPOIIECCE M3YUYEHHUsI BCEX TEM Kypca
«Anrebpa u Havajsa MaTEMaTUYECKOTO aHATTN3a.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



B y4ueObHOM milaHe Ha M3y4eHHE Kypca alreOpbl M Hadal MaTeMaTHYECKOTO aHain3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 4daca B Henmemto B 10 kimacce u 3 yaca B Hegenmto B 11
KJlacce, BCEero 3a Jipa rojga ooydyenust — 170 yacos.



COIAEPXAHME YYEBHOI'O KYPCA
10 KIIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHeie umucia. OOBIKHOBEHHbIE M JECATUYHBIE JPOOHM, MPOIEHTHI,
OEeCKOHEUHbIE NepHOAUuYEecKrue ApoOu. ApuMmeTHuecKue Omnepalu ¢ pauuoOHAIbHBIMU
YuClIaMH, TPEeoOpa3oBaHUsl YMCIOBBIX BbIpakeHUil. [Ipumenenue npoOell W MPOIEHTOB
JUISL PELICHHS TPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU.

JleicTBuTeNnbHbIE  4yMcla.  PalMoHalbHBIE W HWPPALMOHAIBHBIE  YHCIA.
ApudmMernyeckue omnepalud € JACUCTBUTENbHBIMU  yuciamu. [IpuOnmxEéHHbIE
BBIUHCIICHUS, IIPABUJIA OKPYIJICHHUS], IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN.

Crenenp ¢ menbiM mokazarenem. CtanmapTHas ¢opMma 3amucu JeHCTBUTEIHLHOTO
yucia. Mcnonb3oBaHue MNOAXOAAMEH (OPMBbI 3aMUCU  JACHUCTBUTENBHBIX YHUCEN JJIs
peLIeHUs NTPAKTUYECKUX 3a7a4 U NPEICTABICHUS JAHHbIX.

ApubdmMernyeckuii KOpeHb HaTypaidbHOUM cTeneHu. JlecTBus ¢ apudmernueckumu
KOPHSIMH HATYyPAJIbHOU CTETICHH.

CuHyCc, KOCMHYC M TaHI'€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, ApKKOCHHYC,
ApKTaHI'€HC YMCIJIOBOI'O apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIAECTBEHHbIE PEOOPAZOBAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, penieHne HepaBeHCTBA. Merox
MHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Peuienve nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MaTEMATUYECKUX 3a1a4 U 3a1a4
U3 pa3InYHBIX 00JaCTEN HAYKU U pEeaTbHOM KU3HU.

DOyHKUMHU U TpaGuKH

Oynkmus, cnocoOwsr 3amanus ¢yakmuu. [padux dyaknum. B3zammao o0paTHBIE
(GyHKUIHU.

O6nactb omnpeneneHUss W MHOXECTBO 3HadeHU Qynkinuu. Hynum  ¢yHknum.
[IpomexxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIHH.

CrenenHast QyHKIHSI ¢ HATypaldbHBIM U IIENIbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBolicTBa U rpauK KOpHS N-O CTENEHHU.

Tpuronomerpuyeckas OKPY>KHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX (DYHKIIHIA
YUCJIOBOI'O apTyMEHTA.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHMs TMOCIeN0BaTeNbHOCTEl. MOHOTOHHBIE
MOCJIEA0BATENBHOCTH.



Apudmernueckass W TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccus. CymMa OECKOHEUHO YOBIBAaIOIIEH T'€OMETPUUECKON
nporpeccun. GopMysia CI0KHBIX MPOLIEHTOB. VCoIb30BaHUE MPOTPECCUN ISl PEIIEHUS
pealIbHBIX 3aJ1a4 NPUKIAJHOrO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOXeCTBO, omnepanud Haj MHOXecTBaMu. Jluarpammel — Ditnepa—BeHHa.
IIprumeHeHne TEOpETUKO-MHOKECTBEHHOI0 anmnapara JJisi OlMCaHUs PEAIbHBIX ITPOLECCOB
U SIBIICHUH, TIPU PEIICHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CJIeICTBUE, JOKA3aTEIbCTRO.

11 KIIACC

Yuciia ¥ BbIYHCICHHUSA

Harypanbnsbie u nensie yucina. [IpuzHaky 1e1MMOCTH LENBIX YUCEIL.

CreneHp ¢ paliMOHAIIBHBIM ITOKa3areneM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. JlecaTuuHble U HaTypaibHbIE JIOTapUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHuEe BBIpaXKEHHI, COAEPIKALIUX JIOrapu()MBbI.

[IpeoOpa3oBaHne  BBIPAKEHUM, COAEp)KAIIMX  CTENEHM C  palMOHAJIbHBIM
IIOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpDABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMsbl JIMHEWHBIX YpaBHEHH. PellleHrne NpuKiIagHpIX 3a/1a4 C IOMOLIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUU.

CucTeMBI M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpruMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4
M 3aJ1a4 U3 Pa3IM4HbIX 00JIacTel HAYKU U PEaIbHON KU3HU.

DOyHKUMH U TPaPuKHn

Oyukius. [lepuonunueckne @yHkuuu. IIpoMexyTkKM MOHOTOHHOCTH (PYHKIUU.
Maxkcumymbl 1 MUHUMYMBI pyHKIMHU. Hanbonblliee 1 HauMeHplee 3HaueHue (QyHKIUU Ha
IIPOMEXYTKE.

Tpuronomerpuyeckue pyHKIIMM, UX CBOMNCTBA U Ipa(UKH.

[TokazarenbHas u gorapupmMuyeckas QyHKIUU, UX CBOWCTBA U IpaUKH.

Hcnonps3zoBanue rpadukoB GyHKIUI IS pelIeHNUs YPaBHEHUN U JINHEHHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB GyHKIUHN AJIS1 UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE€ BO3HUKAIOT NPH PEHICHUH 3aad U3 JAPYTrUX YYeOHBIX NPEIMETOB U PEeabHOU
KU3HU.

Havana MmaTeMaTH4eCKOro aHajamu3a

HenpepsiBHble GyHKIMN. MeTo] HHTEPBAIOB JUIsl PEIICHUS HEPABEHCTB.

[IpousBoanas pynkuuu. ['eomerpudeckuii U GU3NUECKUI CMBICT TPOU3BOIHOM.

[IpousBoaHble 3JeMEHTapHBIX (QyHKIMHA. DOpMyNbl HAXOXKIECHUS MPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHH.



[IpumeHnenne TPOUZBOAHONW K MCCIENOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxaeHue HauOoJblIEro M HAaUMEHbBIIEro 3HAaueHUd (QYHKIUM Ha
OTpE3KE.

[IpuMeHeHue TPOU3BOHOM ISl HAXOXKIAECHUS HAWIYYIIErO PEIIEHUs B MPUKIaTHBIX
3aj1a4ax, JJIs ONpeeleHUs CKOPOCTH MpoIlecca, 3a1aHHOr0 (POPMYIION WiIH TPaPUKOM.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii U (pu3nueckuil cMbIcil. Boruucienne uHTerpaia mno
dbopmyne Herorona—JleibHua.

IINTAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueOHOro mpeamera «MareMaTukay JOJDKHO 00€CTIeunBaTh JTOCTUKEHUE
Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl CICIYIONUX JIMYHOCTHBIX, METAIIPEAMETHBIX U
MpPEAMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JlugyHOCTHBIE  pe3yNbTaThl  OCBOEHUSA  MPOrpaMMbl  y4eOHOro  mIpeamera
«MaremaTuKa» XapakTepU3YyIOTCA:

I'paxxnanckoe BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTBIO TPAXKIAHCKOW MO3UIIMU OOYYAIOLIErocsl KaK aKTUBHOIO U
OTBETCTBEHHOTO YJICHAa POCCHUMCKOIo OOIEeCTBa, MPEACTAaBICHUEM O MaTeMaTHYECKHUX
OCHOBaX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIICHHH, MPOLEAYP TPaKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHHEM B3aUMOJCHCTBOBATh C COIIMAJILHBIMU
MHCTUTYTaMH B COOTBETCTBHUU C UX PYHKIMUSIMU U HA3HAYEHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTBIO POCCUMCKON TpakIaHCKOW WACHTUYHOCTH, YBAXKEHHS K
MPOIUIOMY W HACTOAIIEMY POCCHUMCKOM MAaTEeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTMKEHUSIM POCCUUCKAX MAaTEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJIBI, K
HCIIOJIb30BaHUIO 3TUX JIOCTUKEHUN B APYTUX HayKaX, TEXHOJOTUSIX, cPepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapona; CHOpPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, ATHUYECKOrO IIOBEIECHHUS, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHECHUEM JOCTHKEHUN HAYKM W JIESITEIbHOCTHIO YYEHOr0; OCO3HAHUEM JIMYHOIO
BKJIa/Ia B TIOCTPOEHUE YCTOMIUBOTO OYyIIEro.

DCTeTHYeCcKoe BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYasi JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJiau, PEIICHUH, PACCYXJICHHM; BOCIPUUMUYUBOCTBIO K
MaTEeMaTUYECKUM acleKTaM Pa3IMYHbIX BU0B UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTEMAaTHUYECKHWE 3HAHHUS B HHTEpecax
3I0pOBOTO M 0Oe30macHOro ofpasza »KW3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO  (3I0POBOE MNHTaHHE, COAJTAaHCUPOBAHHBIM pPEKUM 3aHATHA W OT/BIXA,



perynspHas pu3nyeckasi akTUBHOCTD); (PU3MUECKOI0 COBEPIICHCTBOBAHUS, MPU 3aHIATUSIX
CIIOPTUBHO-030POBUTEIIBHOMN AEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TpYyly, OCO3HAHHUEM IIEHHOCTH TPYAOIIOOMs; HHTEPECOM K
pa3ianuHbIM chepam npodeccuOHANTBHOMN J1eATENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €&
MPWIOKEHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIM BbIOOp Oynymieid npodeccuun u
peann3oBbIBaTh COOCTBEHHBIE YKU3HEHHBIE ILIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHU4ecKoMy OOpa3oBaHMI0 M CaMOOOPAa30BAHMIO Ha MPOTSKEHUMHM BCEU >KU3HH;
TOTOBHOCTBIO K aKTMBHOMY YYaCTHIO B PEIICHUM NMPAKTUYECKUX 3a1a4 MATEMaTHYECKON
HaIPaBJICHHOCTH.

DKOJIOrMY€eCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTUUECKON KYIbTYPbl, HOHUMAHUEM BIMSHHS COLUAIBHO-
HKOHOMHMYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOIHON U COLMAIBHOMN CPENbl, OCO3HAHUEM
ri100ajgbHOrO  XapakTepa »SKOJIOIMYECKMX IIpo0JjieM; OpUEHTAalUMeld Ha I[PUMEHEHHE
MaTeMaTUYECKUX 3HAHUM I pelleHus 3aJad B 00JIacTH OKpY’Karolled cpensbl,
IJIAHUPOBAHUS TOCTYIKOB M OLEHKM MX BO3MOXHBIX IOCIEACTBUM IS OKPYXKAOIIEH
CpEIBbl.

I{enHoCTH HAYYHOT' O ITO3HAHUSL:

c(OPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU M OOIIECTBEHHOM NMPAKTUKU, TOHUMaHUEM MaTEMaTHUYECKON HAayKH Kak
cepbl YeIOBEUECKON AESATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH Uil Pa3BUTHUS
LMBUIN3ALAY; OBJIAJCHUEM S3BIKOM MAaTEMaTUKM U MATEMaTUYECKOW KYJIbTYpPOU Kak
CPEICTBOM  IIO3HAHMS  MHUpPA;  TOTOBHOCTBIO  OCYLIECTBJIATH  IPOEKTHYKHD U
HCCIIEI0BATEIBCKYIO NCATEIbHOCTD UHANBUAYAIBHO U B IPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJdbTaThl OCBOEHHUS TPOrpaMMbl ydyeOHOTrO mpeaMera
«MareMaTuka» XapaKTEpHU3YIOTCS OBJIAJICHUEM YHUBEPCATbLHBIMU HO3HAGAMETbHOIMU
OelicmeusmMuU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OelCMBUAMU, VHUBEPCANbHbIMU
peyIamuBHbIMU OeUCMBUIMU.

1) Vwuueepcanvuvie noznasamenvHvle Oelicmsus, odecneyusarom @Gopmuposanue
0a308bIX KOSHUMUBHBIX NPOYEccos odyuanwuxci (0ceoeHue Mmemooo8 NO3HAHUS
OKPYIHCAOWe20 MUpa, NpuMeHeHue J02U4ecKUx, UCCIe008amenbCKux onepayull, ymeHutl
pabomams ¢ ungopmayueti).

ba3oBblie lornuecKne 1ENCTBUSA:

e BBIBIAThP W XapaKTEPU30BaTh CYIICCTBCHHBIC TPHU3HAKA MATEMaTHYECKUX
OOBEKTOB, TMOHITHHA, OTHOIICHWH MEXIy MOHATHIMH, (HOPMYIHPOBATH
OTIpeIeNICHHsI TIOHSITHI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaccudUKaIuy,
OCHOBaHWsI JiJ1s1 0000IIEHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOJUMOTO aHATHN3A;

e BOCIIPUHHUMATH, bopMyTHUpOBATH U npeoOpa3oBbIBATh CYXKICHUS:
YTBEPAUTEIBHBIC i OTPHUIIATECIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHBIC;



BBISIBJISIT MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOPEYMS B
(akTax, JAaHHBIX, HAONIOACHUSIX M YTBEPKIACHUSX; MpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUNI;

JeJIaTh  BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U
VMHIYKTHBHBIX YMO3AKIIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(mpsiMbI€ U OT IPOTUBHOT0), BEICTPAUBATh apr'yMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEpPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

BBIOMpATh CIIOCOO perieHus yaeOHO 3a1au (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosee MNOAXOASIMMK € Y4ETOM CaMOCTOATENbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBrle ucciaenoBaTenbckue IEUCTBU:

UCTIOIB30BaTh BONPOCHI KAaK HCCIEAOBATEIbCKUNH WHCTPYMEHT TMO3HAHUS;
dopMynHpoBaTh  BOINPOCH,,  (UKCHpPYIOUIME  MPOTUBOpEYHe,  MpodJemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINIO0, MHEHUE;

NPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEeKTa, SBICHUS, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeX1y 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;
CaMOCTOATENHHO (opMyTUpoBaTh OO0OOIIEHUS H BBIBOABI IO pe3yibTaTam
OpOBEACHHOTO  HAONIOACHUS, HCCIENOBaHUSA, OIEHUBATh  JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BRIBOJAOB M 0000IIEHUA;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BbIJBUTaTh
OPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanuei:

2)

BBISIBIISITh  A€(UIUTH MH(DOpMALMK, JAHHBIX, HEOOXOAMMBIX Jii OTBETa Ha
BOIIPOC U JIJI pEUICHUS 3a]1a4H;
BbIOMpaTh MHPOPMAIMI0 W3 HMCTOYHUKOB PA3IWYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH HHMOPMALMIO PA3JIMYHBIX BUIOB H
dbopM npeacTaBICHHUS;
CTPYKTYpPUpPOBaTh WH(MOPMAIUIO, TPEJACTaBIATh €€ B pa3IuyHbIX (QopMmax,
WLTIOCTPUPOBATh TPaPUUECKU;
OLICHMBATh HaAEKHOCTh MHPOPMALIMK [0 CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

Yuusepcanvnoie KOMMYHUKAMU6HbIE oeticmeus, obecneuusaiom

CPOPMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUIUXCS.
OoO0urenue:

BOCIIPUHUMATh M (POPMYJIHPOBATH CYKJICHUSI B COOTBETCTBUU C YCJIOBUSIMH H
LEeNsAMUA OOIEHHUS; SICHO, TOYHO, TPAaMOTHO BBbIpaXkaThb CBOIO TOUYKY 3pEHHUS B
YCTHBIX W NMHCBMEHHBIX TEKCTaX, AaBaTh IOSCHEHUS 110 XOAYy PELICHMS 3aJayH,
KOMMEHTUPOBATh MOTYYECHHBIA PE3yJIbTaT;

B XO0/ie OOCYXIIEHMsI 3aJlaBaThb BOIPOCHI IO CYILIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelaeMoil 3aJauyu, BBICKA3bIBaTh HJIEH, HAIlEJIEHHbIE HA IOMCK



pELIEHMS]; CONOCTABIIATh CBOU CYXACHHUS C CYXACHUSMU JIPYTUX YYaCTHHKOB
auanora, oOHapyKUBaTh PAa3IMYMe U CXOJCTBO MO3UIMI; B KOPPEKTHOU (opme
(bopMynMpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS;

IPEICTaBIATh PE3YJbTAThl PELICHUS 3a7add, SKCIEPUMEHTA, HCCIEAOBAHMS,
IPOEKTAa; CaMOCTOSTENLHO BBIOMpATh (hOopMaT BBICTYIUICHHS C Y4YETOM 3ajad
IpEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHU4ecTBO:

INOHMMAaTh W HCIOJB30BaTh MPEUMYyIIECTBA KOMaHIHON M WHAMBHUIYaJIbHOI
paboTel TpH pemieHuH Y4eOHBIX 3a7ad; MNPUHUMATh IIeb COBMECTHOU
NESATENbHOCTH, MJIAHUPOBATh OPraHU3ALMIO COBMECTHON pabOThI, paclpeneniTh
BUAbl PaldOT, JOroBapuBaThCs, OOCYXKIaThb MpPOLIECC U pPE3yabTaT padoThI;
000011aTh MHEHUS HECKOJILKHX JIIOAEH;

y4acTBOBaTh B TPyNmIoBbIX (opmax paboTel (0OCyxneHus, OOMEH MHEHUH,
«MO3TOBbI€ UIITYPMBbI» M UWHBIE); BBINOJIHATH CBOIO 4YacTb pPabOThl U
KOOPAMHUPOBATh CBOU JCHCTBHUS C JAPYrUMH YI€HAMHM KOMaH[bl, OLEHUBATh
Ka4yecTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHS.

3) Vuueepcanvuvie pecynsamuenwvle Oeticmsus, obecneuusarom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH IJIAH, AITOPUTM PEUIEHUS 3a/1a4y, BBIOUPATh CIIOCOO PEIICHHSI C YUETOM

UMEIOIIUXCSI  PECYpCOB U COOCTBEHHBIX BO3MOJXKHOCTEW, apryMeHTHpPOBaTH U
KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMU IO3HABATEIbHOW pe(dIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEHUCTBUN U MBICIUTENIBHBIX MPOIECCOB, MX PE3yJbTAaTOB; BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH,  CAMOKOHTpPOJS  IIpolecca M pe3yiprara  pelIeHUs
MaTEeMaTUUYECKOM 3aJ1auu;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PEHICHUHU 3a7ayH,
BHOCUTH KOPPEKTHUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH W YCIOBHUSAM, OOBSCHATH MPUUUHBI
JOCTHKEHUST WU HEIOCTHKEHUSI PE3yJIbTAaTOB JACATEIbHOCTH, HAXOUTh OIINOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenne ydeOHOro Kypca «Ainredpa M Hayajga MaTeMaTHYECKOrO aHallh3a» Ha
YPOBHE CpEIHEro O0IIero 00pa3oBaHus JOKHO 00ECTIeUnBaTh TOCTIXKEHHUE CIETYIOIINX
MIPEIMETHBIX 00Pa30BaTENbHBIX PE3YIHTATOB:
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Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHITHAMU: PAIIMOHATBLHOE U ACHCTBUTEIHHOE YHCIIO, OOBIKHOBCHHAS
U JCCSATUYHAS IPpOOb, MPOILICHTHI.

Beimonuare apudmernueckue ornepanuu ¢ palMoOHATBHBIMA M JIEHCTBUTEIHLHBIMU
YHCIIAMH.

BrimonHaaTh puOIMKEHHBIC BRIYUCIICHHSI, UCTIOIB3Ys MpaBUjia OKPYTJICHHS, 1eTaTh
MPUKUIKY U OLICHKY pe3yJIbTaTa BbIUUCICHUH.

OnepupoBaTh MOHATUSMHU: CTEMEHb C IENBIM TOKa3aTeleM; cTaHaapTHas (opma
3aiCH  JCHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajdbHOM CTENEHU; HCIOIb30BATh
MOIXOAIIYI0 (hOPMY 3aMKCH JIEHCTBUTEIBHBIX YUCEN ISl PEIICHUS TPAKTUYECKUX 3a1a4
Y TIPEJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHSATUSMU: CHUHYC, KOCMHYC U TAHT€HC TMPOU3BOJIBHOTO VYTa;
UCTIOJb30BaTh 3alUCh MPOU3BOJIBHOIO yria dYepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKUIUU.

YpaBHeHUs M HEPaABEHCTBA

OnepupoBaTh TOHATUSIMH: TOXJIECTBO, YpaBHEHWE, HEPaBEHCTBO; IIEIIOE,
palnyoHaNbHOE, HpPAIMOHATBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
ypaBHEHUE;

Boinonuare  mpeoOpa3oBaHus TPUTOHOMETPUYECKHUX  BBIPAXXEHUH U pemaTh
TPUTOHOMETPUUYECKHUE YPABHEHUSI.

BeimonasaTeh  mpeoOpa3oBaHMs — LEIBIX, PAlAOHATBHBIX W HPPANMOHATBHBIX
BBIDOKCHUNW W pEIIaTh OCHOBHBIC THIIBI IICNIBIX, PAllMOHANBHBIX W HWPPAIMOHATBHBIX
ypaBHEHUI 1 HEPABEHCTB.

[IpumeHsTh ypaBHEHUSI U HEPABEHCTBA JUIsl PEIICHUS MAaTEMATHISCKUX 3aad U 33144
U3 pa3InYHbIX 00JaCTEN HAYKU U PEATbHOM KU3HU.

MonenupoBarh peanbHble CUTYallMM Ha SI3bIKE aireOpbl, COCTABISATH BBIPAKEHUS,
ypaBHEHUS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayl, HCCJIENAOBATh MOCTPOEHHBIE MOJENU C
MCIIOIb30BaHUEM aMmapara anreophl.

DOyHKUUH U TpaduKu

OnepupoBarth MOHATUSAMHU: (YHKIMS, CrIOcoObl 3agaHust GyHKIHUHU, OO0JacTh
OTIpECIICHUSI U MHOXKECTBO 3Ha4YeHHM (PyHKIMH, rpaduk (QyHKIMH, B3aUMHO OOpaTHbBIC
GyHKIINN.

OnepupoBaTh TOHATHSAMHU: YETHOCTh W HEYETHOCTh (YHKIIUW, HYJIW (QYHKIIUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA.

Ucnonb3oBaTh rpaduku GyHKIMMA 715 PEeIICHUs YpaBHEHUH.

Ctpoutrhb u uyuTaTh TrpaduKH JUHEHHOW (YHKIUH, KBaJPaATUYHOW (PYHKITUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM TTOKa3aTeeM.

Ucnonb3oBaTh rpa@uku (QyHKIMN AJI9 MCCIEIOBaHUS MPOIIECCOB M 3aBUCUMOCTEN
IpU pEUIeHUW 3a/ad U3 JPYruX YYEOHBIX TPEIMETOB W PEATbHOW JKU3HM, BBIPAXKaTh
(dhopMyIamMu 3aBHCUMOCTH MEXKy BETMYUHAMHU.

Hauajsia MaTeMaTH4eCcKOr0 aHAJIN3a

OmnepupoBatb HNOHSTHUSIMU: MOCJIEIOBATENbHOCTb, apudmernaeckas u
reoMeTpudecKasl Iporpeccum.



OmnepupoBaTh MOHATHUAMH: OECKOHEUHO YyOBIBAIOIIas reoMeTpuyuecKkas Mporpeccus,
cymMMa OECKOHEUHO yObIBaIOIEel reOMETPUIECKON MPOTPECCHM.

3agaBaTh MOCIEA0BATEILHOCTH PA3JIMUHBIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOMCTBA NOCHEAOBATEIIBHOCTEW W MPOTPECCUM JJISL  PELICHUS
peanbHbIX 337]a4 IPUKIAJHOTO XapakTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATUAMU: MHOKECTBO, ONEPALIMY HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [Jid OMNUCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 33]1a4 U3 IPYTUX YUEOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSIMU: ONIPEEICHUE, TEOpEMa, CIEICTBUE, JOKA3ATEIbCTRO.

11 KIIACC

Yucsa 1 BIYMCICHUSA

OnepupoBaTh MOHATHUSIMU: HATYpPaJIbHOE, LIEJIOE YHCIIO; HCIOIb30BaTh IPU3HAKU
JNEITUMOCTH LEJIBIX YHUCEJI, Pa3j0KEHUE YHCIIA Ha IPOCTHIE MHOXHUTEIH ISl PEUICHUS
3a7ay.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh MNOHATUSAMU: JorapudM YHCTA, JECATUYHBIE M  HATypajbHbIE
norapudMsl.

YpaBHeHUA U HEPABEHCTBA

[IpumeHsTH cBOWCTBA CTENEHW ISl MPeoOpa3oBaHUSl BBIPAXKEHUI; ONEPUPOBATH
MOHATUSMM: [I0Ka3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; pELIATh OCHOBHBIC THIIbI
IIOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

BeinonHaTh mpeoOpa3oBaHusl BBIPAKEHUM, COAEpPKAIIUX JIOrapu(Mbl; ONEpUPOBATH
MOHATUSAMU: JOTapu(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaThb OCHOBHBIE THIIbI
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMH: CHUCTEMa JIMHEWHBIX YPAaBHEHHH M €€ pEIICHHUE;
HCIIOIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELIEHUS MPAKTUYECKUX 3a7a4.

Haxomute pemeHuss npoCTEHIINX CUCTEM U COBOKYIHOCTEM pPalMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBarh peanbHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABISATH BbIPAKEHUS,
YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI I10 YCIIOBUIO 3aJa4d, HUCCIIEAOBATH IIOCTPOCHHBIE
MOJIENI C UCTIOJIb30BaHUEM ammnapara aareOpsl.

DOyHKUNM U TpaduKu

OnepupoBarh MOHATUAMU: NEepHOAUYECKas (PYHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKU KCTpeMyMa (DYHKIIMHM, HAUOOJbIIee U HAUMEHbIIee 3HAUCHUST (PYHKIIUU
Ha MPOMEKYTKE; UCTIOIb30BaTh UX JJIS UCCIIEAOBAHUS (DYHKLNH, 3aJaHHON IpaduKOM.

OnepupoBaTh MNOHATUAMU: TpadUKH T[OKA3aTEIbHOW, JIOTapUPMUUYECKOH U
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTb MX HAa KOOPAMHATHOW IUIOCKOCTH U
WCIIOIb30BaTh ISl PELICHNS] YPAaBHEHUN U HEPABEHCTB.



N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaUKUA JHHEHHBIX YpaBHEHUU U
WCTIOJIb30BATh UX JJIs1 PEIICHHS CUCTEMBI JIMHEWHBIX YPABHEHHUI.

Ucnons3oBaThk rpaduxu GyHKIIUNA 111 UICCIIEA0OBAHUS MPOIECCOB U 3aBUCUMOCTEN U3
JIPYTUX Y4€OHBIX TUCIUTIINH.

Havana MmaTeMaTH4eCcKOro aHajam3a

OnepupoBaTh TOHSATUSMH: HENpPEpbIBHAS (DYHKIHUSA, TPOU3BOJAHAS (DYHKIUU;
MCIOJIb30BaTh T€OMETPUUECKUI U (PU3UUECKUI CMBICI TPOU3BOIHOM JJIsSI pEeLICHUs 3a/1a4.

HaxomuTe mnpou3BOAHBIE dJIEMEHTApPHBIX (YHKIMMA, BBIYUCISTH TPOU3BOJIHBIE
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh NPOU3BOJHYIO [JIsi UCCIEAOBaHUS (PYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, TPUMEHSThH PE3YJILTATHI UCCIIEIOBAHUS K TTOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MNPOM3BOAHYIO JJISI HAXOXKIACHHUS HAWIY4YlIEro pEIICHUS B
MPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMHUYECKHX, 3a/1a4aXx.

OnepupoBaTh MOHATUSMU: TIEPBOOOpaA3HAsi U UHTETpajl; MOHUMATh T€OMETPUUECKUIN
1 (U3UYECKUI CMBICT UHTETpaa.

Haxonute mnepBooOpa3Hble 3JIEMEHTApHBIX (YHKIHM; BBIYHCIATH HHTETPal IO
dhopmyne Herorona—JIeliOHuia.

Pemlate mnpukiiagHeie 3agadyd, B TOM YHCIE COLUHAIBHO-D’KOHOMHUYECKOIO U
(bu3HUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOI0 aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne JaekTpoHHble (LndpoBbIE)
HaumeHoBaHue pa3/ie/i0B U TeM MPOTrPaAMMbI Kourpoabubie | TIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsI padoThbI
Dy 1 rpaduki. CTEICHb ¢ HETbIM http://school-collection.edu.ru/
1 y p ’ 6 1 2 https://resh.edu.ru/
TokasareeM https://myschool.edu.ru/
MHoOXecTBa pallMOHAJIBHBIX U JIEUCTBUTEILHBIX http://school-collection.edu.ru/
2 pall A 14 1 3 https://resh.edu.ru/
YHUCCII. PaHI/IOHaJ'IBHI)Ie ypaBHeHI/IH nu HepaBeHCTBa http5'//mvschool edu ru/
AprdMeTHaccKHii KopeHb N—0if cTereHHn http://school-collection.edu.ru/
3 p p ' 18 1 4 https://resh.edu.ru/
HpparmonanbHble ypaBHEHUSI U HEPABEHCTBA https://myschool.edu.ru/
DopMyIIbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE http://school-collection.edu.ru/
4 PMYJBLTP pHH-Ip p 22 1 8 https://resh.edu.ru/
YPaBHCHIA https://myschool.edu.ru/
http://school-collection.edu.ru/
5 [TociienoBaTeIbHOCTH M MPOTPECCHH 5 1 2 https://resh.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
6 [ToBTOpeHme, 006001IeHNE, CHCTEeMAaTH3alUs 3HAHUN 3 1 1 https://resh.edu.ru/
https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 20
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11 KJIACC

KosaunuecTBo yacoB

DJIeKTpOHHBIe (LM (ppOBHIE)

Ne n/mm HaumenoBanue pa3ie0B H TeM IPOrPaMMbl Kontpoabnbie  IlpakTHuyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
CreneHsp ¢ pallMOHAJIBHBIM [TOKA3aTEJIEM. http://school-collection.edu.ru/
1 [TokazarenpHast pynknus. [lokazarenpHbIe 12 1 2 https://resh.edu.ru/
YpaBHEHUA U HEPABEHCTBA httDS://mVSChOOl.EdU.I’U/
Torapudmmeckas GyHKIs. http://school-collection.edu.ru/
2 12 1 3 https://resh.edu.ru/
Jlorapudgmuueckue ypaBHEHUSI 1 HEPABEHCTBA https://myschool.edu.ru/
TpUroHOMETPHYCCKHE (hYHKIIH 1 HX rpaduKH. http://school-collection.edu.ru/
3 9 1 2 https://resh.edu.ru/
Tpuronomerpuueckue HEPaBEHCTBA https://myschool.edu.ru/
http://school-collection.edu.ru/
4 IIpousBoanas. [lpumenenue npous3BoHOMN 24 1 3 https://resh.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
5 WuTerpan u ero npuMeHeHus 9 1 2 https://resh.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
6 CucreMbl ypaBHCHUN 12 1 3 https://resh.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
7 HatypanbHble u 1enble ynciia 6 1 1 https://resh.edu.ru/
https://myschool.edu.ru/
ToBTopeHHue, 060BICHHE, CHCTEMATH3AL http://school-collection.edu.ru/
8 N ’ ’ 18 2 6 https://resh.edu.ru/
HaHH https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 9 22
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